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Preface
This Environmental Statement has been prepared by Project Management Support Services Ltd (PMSS), on behalf of Greater 
Gabbard Offshore Winds Ltd (GGOWL), in support of the applications for statutory consents for an offshore wind farm known as 
Greater Gabbard Offshore Wind Farm. The proposed wind farm is located in the outer Thames Estuary with the associated onshore 
works at Sizewell, Suffolk.

Additional copies of this Environmental Statement are priced at £5 on CDROM and at £250 for hardcopy, and requests can be made 
to :

Greater Gabbard Offshore Winds Ltd
c/o Fluor
Floor 7
3 Shortlands
Hammersmith
London, W6 8DD

Telephone :  0208 222 7000
Fax :  0208 222 7050

Additional copies of the Non Technical Summary are priced at £5 for hardcopy and requests can be made to the above address 
or alternatively a downloadable version is available at no charge from the Greater Gabbard Offshore Wind Farm website, www.
greatergabbard.com.

The Environmental Statement can be viewed during the statutory consultation period at the following locations : 

Suffolk Coastal District Council, Melton Hill, Woodbridge, Suffolk IP12 1AU
Suffolk County Library, Northgate Street, Ipswich IP1 3DE
Aldeburgh Town Council, Moot Hall, Aldeburgh, Suffolk IP15 5DS
Felixstowe Town Council, Undercliff Road West, Felixstowe, Suffolk IP11 2AG
Leiston-cum-Sizewell Town Council, Council Offices, Main Street, Leiston IP16 4ER

and at the GGOWL offices (as above).

No part of this publication may be reproduced by any means without prior written permission from GGOWL. Every effort is made to 
ensure the accuracy of the material published. However, neither GGOWL nor PMSS will be liable for any inaccuracies.

The plan diagrams in this publication are reproduced from the Ordnance Survey mapping by permission of Ordnance Survey on behalf 
of The Controller of Her Majesty’s Stationery Office. © Crown Copyright. All rights reserved. Licence Number 0100031673.

●
●
●
●
●

This product has been derived in part from material obtained from the UK Hydrographic Office with the permission of the Controller of 
Her Majesty’s Stationery Office and UK Hydrographic Office (www.ukho.gov.uk). © British Crown and SeaZone Solutions Ltd, 2004. 
All rights reserved. Data Licence No. 202204.005. NOT TO BE USED FOR NAVIGATION.

The Environmental Statement has been prepared for the following applications :

Application Consenting Authority
Section 36 and Section 36A of the Electricity Act 1989 The Department of Trade and Industry (DTI)
Section 37 of the Electricity Act 1989 The Department of Trade and Industry (DTI)
Section 95 of the Energy Act 2004* The Department of Trade and Industry (DTI)
Section 5 of the Food and Environment Protection Act 1985 Part II The Department for Environment, Food and Rural Affairs (Defra)
Section 34 of the Coast Protection Act 1949 The Department for Environment, Food and Rural Affairs (Defra)
Section 57 of the Town and Country Planning Act 1990 Suffolk Coastal District Council
Section 37 of the Electricity Act 1989 The Department of Trade and Industry (DTI)

In addition, the following application may be made in due course : 

Application Consenting Authority
Section 5 of the Food and Environment Protection Act 1985 Part II 
– disposal of excavated material

The Department for Environment, Food and Rural Affairs (Defra)

*  This application will be made in due course, when the necessary detail is available.

Copyright © 2005 Greater Gabbard Offshore Winds Limited
All Rights Reserved
These documents have been prepared by, and remain the sole property of Greater Gabbard Offshore Winds Limited. They are submitted to the Regulators and 
Local Authorities solely for their use in evaluating the Environmental Statement. This Environmental Statement is proprietary to Greater Gabbard Offshore Winds 
Limited and is to be used and distributed by the Regulators and Local Authorities solely for the purpose of evaluating the Environmental Statement. No portion of 
this document may be reproduced or copied in any form or by any means or otherwise disclosed to third parties without the express written permission of Greater 
Gabbard Offshore Winds Limited, except that permission is hereby granted to the Regulators and Local Authorities to evaluate this Environmental Statement 
in accordance with its normal procedures, which may necessitate the reproduction of this response to provide additional copies strictly for internal use by the 
Regulators and Local Authorities for evaluation of this response.

1—1

This Environmental Statement has been printed on environmentally friendly paper.

http://www.greatergabbard.com
http://www.greatergabbard.com
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boundaries of proposed wind farm.

Figure 9.4.5-27 Smoothed average distribution of Black-legged Kittiwake, aerial surveys. Polygons show boundaries of 
proposed wind farm.

Figure 9.4.5-28 Smoothed average distribution of Common Guillemot, first winter boat surveys. Polygons show 
boundaries of proposed wind farm.

Figure 9.4.5-29 Smoothed average distribution of all auk species, first winter boat surveys. Polygons show boundaries of 
proposed wind farm.

Figure 9.4.5-30 Smoothed average distribution of Common Guillemot, summer boat surveys. Polygons show boundaries 
of proposed wind farm.

Figure 9.4.5-31 Smoothed average distribution of Common Guillemot, second winter boat surveys. Polygons show 
boundaries of proposed wind farm.

Figure 9.4.5-32 Smoothed average distribution of auk species, aerial surveys. Polygons show boundaries of proposed 
wind farm

Figure 9.4.5-33 Smoothed average distribution of Razorbill, first winter boat surveys. Polygons show boundaries of 
proposed wind farm.

Figure 9.4.5-34 Smoothed average distribution of Razorbill, second winter boat surveys. Polygons show boundaries of 
proposed wind farm.

Figure 9.4.5-35 Smoothed average distribution of large gulls, summer boat surveys. Polygons show boundaries of 
proposed wind farm.

Figure 9.4.5-36 Smoothed average distribution of large gulls, second winter boat surveys. Polygons show boundaries of 
proposed wind farm.

Figure 9.4.5-37 Smoothed average distribution of unidentified gulls, aerial surveys. Polygons show boundaries of 
proposed wind farm.

Figure 9.5.1-1 “Offshore” Study Area
Figure 9.5.1-2 Seascape Units and Landscape Character Plan
Figure 9.5.1-3 Landscape Designations
Figure 9.5.1-4 Coastal Management Units
Figure 9.5.1-5 Viewpoint Location Plan
Figure 9.5.1-6 Onshore Works LVIA Study Area

Figure 9.5.1-7 Landscape Character Plan
Figure 9.5.2-1 ICES Squares relating to Greater Gabbard
Figure 9.5.2-2 Average Market Price from UK and Europe, 2004
Figure 9.5.2-3 Historic Fishing Rights within UK Territorial Waters
Figure 9.5.2-4 Netter from Southwold
Figure 9.5.2-5 Triple rig trawler from Whitstable.
Figure 9.5.2-6 Large Netter based in Lowestoft
Figure 9.5.2-7 Plot of Fishing Vessel Tracks recorded during the Navigation Survey
Figure 9.5.2-8 A beach Launched vessel at Aldeburgh
Figure 9.5.2-9 The Only Full Time Fishing Vessel based at Sizewell.
Figure 9.5.2-10 Defra Surveillance Data
Figure 9.5.2-11 Dutch beam trawl effort (horse power days for vessels of less than 1500 hp) for 2002
Figure 9.5.2-12 Dutch beam trawl effort (horse power days for vessels of less than 1500 hp) for 2002
Figure 9.5.3-1 Site Boundaries and Principal Navigational Features 
Figure 9.5.3-2 Annual Visibility Excedence and Monthly Probability of Poor Visibility
Figure 9.5.3-3 Busiest Day of Tracks recorded during Survey Period (31 August 2004).
Figure 9.5.3-4 Shipping Routes and Gates 
Figure 9.5.3-5 Distribution of traffic across lane
Figure 9.5.3-6 Types of vessel using Route One
Figure 9.5.3-7 Distribution of traffic across lane through Gate E
Figure 9.5.3-8 Types of vessel using Route 2
Figure 9.5.3-9 Distribution of traffic across lane through Gate C
Figure 9.5.3-10 Types of vessel using Route 2A.
Figure 9.5.3-11 Distribution of traffic across lane through Gate I
Figure 9.5.3-12 Types of vessel using Route 3
Figure 9.5.3-13 Distribution of traffic across lane
Figure 9.5.3-14 Types of vessel using Route 4
Figure 9.5.3-15 Distribution of traffic across lane J
Figure 9.5.3-16 Distribution of traffic across lane
Figure 9.5.3-17 Types of vessel using Route 5
Figure 9.5.3-18 Distribution of traffic across lane
Figure 9.5.3-19 Types of vessel using Route 6
Figure 9.5.3-20 Distribution of traffic across lane at Gate L
Figure 9.5.3-21 Types of vessel using Route 7
Figure 9.5.3-22 Distribution of traffic across lane at Gate F
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Figure 9.5.3-23 Types of vessel using Gate F
Figure 9.5.3-24 Distribution of traffic across lane through Gate M
Figure 9.5.3-25 Types of vessel using route M
Figure 9.5.3-26 Analysis of Vessel Types
Figure 9.5.3-27 Analysis of DWTs of vessels seen and their drafts.
Figure 9.5.3-28 Container Vessels Transiting the Survey Area
Figure 9.5.3-29 General Cargo Vessels Transiting the Survey Area
Figure 9.5.3-30 RoRo Vessels Transiting the Survey Area
Figure 9.5.3-31 RoPax Vessels Transiting the Survey Area
Figure 9.5.3-32 Oil Tankers Transiting the Survey Area
Figure 9.5.3-33 Chemical and Vegetable Oil Tankers Transiting the Survey Area
Figure 9.5.3-34 LPG Carriers Transiting the Survey Area
Figure 9.5.3-35 Dry Bulk Carriers Transiting the Survey Area
Figure 9.5.3-36 Dredgers Working In and Transiting the Survey Area
Figure 9.5.3-37 Observed fishing vessel tracks
Figure 9.5.3-38 Cruising Routes and Sailing areas within the Thames Estuary Strategic Wind
Figure 9.5.3-39 Thematic Diagram based on the Sum of Fuel & Liquid Cargoes in Transit
Figure 9.5.4-1 Chart defining study area with known wrecking incidents and geophysical anomalies recorded
Figure 9.5.4-2 Section through the base of a submerged palaeo-channel on the south coast of England revealing a well 

preserved vegetation and evidence of human activity in a landscape over 8,500 years old
Figure 9.5.4-3 Sub–bottom profile image of a palaeo-channel showing intercalated sediments with notable horizons 

which potentially harbour evidence of human activity
Figure 9.5.4.4 Image of shipwreck on the side scan sonar. The wreck is believed to be the Cormorant lost in 1914
Figure 9.5.5-1 Populations by Age Range (by numbers) 
Figure 9.5.5-2 Change in Usual Resident Population: Growth Patterns 1991 and 2001. 
Figure 9.5.5-3 Number of New VAT Registrations in Suffolk Districts
Figure 9.5.5-4 Average Gross Weekly Earnings in Pounds for Employees (£)
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Figure 9.5.5-6 Labour supply
Figure 9.5.5-7 Unemployed as a percentage of Labour supply
Figure 9.5.5-8 Change in Unemployment by Suffolk Districts
Figure 9.5.5-9 Multiple Deprivation in Suffolk Coastal District by Ward
Figure 9.5.5-10 Volumes of Tourists 2000 – 2003
Figure 9.5.6-1  Locations of Noise Monitoring Positions Near Orford Ness
Figure 9.5.6-2  Frequency distribution of Night-time Background Noise at Sizewell

Figure 9.5.6-3  Frequency distribution of Day-time Background Noise at Sizewell
Figure 9.5.6-4 The time history of a 30 second noise recording taken at 16:57 on 15/10/2004
Figure 9.5.6-5 99% confidence intervals for the Power Spectral Density levels of background noise recorded around the 

Greater Gabbard site
Figure 9.5.6-6 The distribution of background noise measurements from the Greater Gabbard site.
Figure 9.5.6-7 The distribution of background noise at the Greater Gabbard site at 5 metres depth; dBht units
Figure 9.5.6-8 The distribution of background noise at the Greater Gabbard site at 10 metres depth; dBht units
Figure 9.5.8-1 Proposed Access Route and Minor Road Features and Receptors
Figure 9.5.8-2 Traffic Count and Personal Injury Accident Locations

Section 10 
Figure 10.1.2-1 The ‘Realistic Worst Case’ Scheme Layout
Figure 10.1.2-2 Difference in Current Speed at Times of Peak Flood (Spring Tide) as a Result of the Wind Farm 

Installation (Near-Field Model)
Figure 10.1.2-3 Difference in Current Speed at Times of Peak Ebb (Spring Tide) as a Result of the Wind Farm Installation 

(Near-Field Model)
Figure 10.1.2-4 Ebb and Flood Dominance to the West and East of the Inner Gabbard, Respectively (Data Measured at 

sites GG1 and GG6, Respectively)
Figure 10.1.2-5 Ebb Dominance to the West of The Galloper (Data Measured at Sites GG2.  Note No Data Was Measured 

to the East of This Bank)
Figure 10.1.2-6 Flow Dominance for the Baseline Scenario.  Peak Flood Current Speed Minus Peak Ebb Current Speed 

in Local Model (Positive, Red, Values Indicate Dominate Flood Flows, Negative Values, Blue, Indicate 
Dominant Ebb Flows)

Figure 10.1.2-7  Flow Dominance for the Wind Farm Scenario.  Peak Flood Current Speed Minus Peak Ebb Current 
Speed in Local Model (Positive, Red, Values Indicate Dominate Flood Flows, Negative Values, Blue, 
Indicate Dominant Ebb Flows)

Figure 10.1.2-8 Location of Observation Points Used in the Modelling of Water Levels, Within the Near-field Model
Figure 10.1.2-9 Water Levels Pre- and Post-Scheme Throughout the Tidal Cycle at Selected Points within the 

Development Site.  (Upper Plots Show Base (Red) and Scheme (Blue) Water Levels; Lower Plots Show 
Changes in Water Level Between the Two Scenarios)

Figure 10.1.2-10 Temporal Changes in Water Levels, Flow Speeds and Directions as a Consequence of (i) the Wind Farm 
Development (Gravity Base Structures) and (ii) Sea Level Rise.  Shown for a Selected Location In the 
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Figure 10.1.2-11 Output from Parametric Tests for Different Water Depths and Pile Diameters Under a Range of Different 
Wave Conditions

Figure 10.1.2-12 Results from the Boussinesq Wave Model for the Gravity-Base Foundation in 30m of Water Depth
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Figure 10.1.2-13 Transmission Co-efficient for Gravity Base Structures for Different Wave Conditions (0.1, 1 and 10 year 
Return Periods).  Note that the Orange Box Represents the Water Depths under Consideration in the 
Greater Gabbard Project

Figure 10.1.2-14 Transmission Co-efficient for Monopile Structures for Different Wave Conditions (0.1, 1 and 10 year 
Return Periods). Note that the Orange Box Represents the Water Depths under Consideration in the 
Greater Gabbard Project

Figure 10.1.2-15 Changes in Significant Wave Height (m) at Different Tidal States, Due to the Scheme (Gravity Base), 
Under a 0.1 Year Return Period Event From the North-East.  Negative Values Represent a Reduction in 
Wave Height (m)

Figure 10.1.2-16 Changes in Significant Wave Height (m) at Different Tidal States, Due to the Scheme (Gravity Base), 
Under a 10 Year Return Period Event From the North-East. Negative Values Represent a Reduction in 
Wave Height (m)

Figure 10.1.2-17 Changes in Significant Wave Height (m) at Different Tidal States, Due to the Scheme (Gravity Base), 
Under a 0.1 Year Return Period Event From the South-West. Negative Values Represent a Reduction in 
Wave Height (m)

Figure 10.1.2-18 Changes in Significant Wave Height (m) at Different Tidal States, Due to the Scheme (Gravity Base), 
Under a 10 Year Return Period Event From the South-West. Negative Values Represent a Reduction in 
Wave Height (m)

Figure 10.1.2-19 Location of Sediment Releases Used Within the Modelling of the Foundation Spill
Figure10.1.2-20 Time Series of Water Levels and Current Speeds in the Vicinity of the Inner Gabbard, Illustrating the 

Extraction Points of the Sediment Plume Modelling
Figure 10.1.2-21 Suspended Sediment Plume (kg/m³) at the Base of the Water Column as a Result of Sediment Spill 

from the Foundation Installation of Four Gravity-Base Foundations.  Shown for three grain sizes at four 
different periods during a spring-neap tidal cycle, as illustrated in Figure 10.1.2-28.

Figure 10.1.2-22 Change in Bed Thickness (mm) at the End of a spring-Neap Tidal Cycle Following the Foundation Spill 
Sediment Releases

Figure 10.1.2-23 Location of Sediment Releases Used Within the Modelling of Sediment Transport Pathways
Figure 10.1.2-24 Suspended Sediment Plumes Towards the End of the Spring-Neap Tidal Cycle Towards the Bottom of the 

Water Column.  Plots are Shown for the (a) Baseline Scenario; and (b) Wind Farm Scenario
Figure 10.1.2-25 Location of Observation Points Used in the Modelling of Bed Shear Stresses, within the Regional Model
Figure 10.1.2-26 Bed Shear Stress (N/m²) Differences Within the development Site During a Peak Flood Spring Tide as a 
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Figure 10.1.2-27 Bed Shear Stress (N/m²) Differences Within the development Site During a Peak Ebb Spring Tide as a 
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Figure 10.1.2-28 Transects Taken for Scour Investigations
Figure 10.1.3-1 Sizewell Beach Profiles 1991-2004
Figure 10.2.2-1 Predicted area of significant herring avoidance from piling noise.
Figure 10.2.3-1 Comparison of predicted Source Sound Pressure Level using a quartic pile diameter model with previous 

piling noise measurements.

Figure 10.2.3-2 90 dBht range for harbour seal, base on three simultaneous piling operations (6.5m diameter monopiles) 
to give maximum spatial impact.

Figure 10.2.3-3 90 dBht range for harbour porpoise, base on three simultaneous piling operations (6.5m diameter 
monopiles) to give maximum spatial impact.

Figure 10.2.3-4 Cumulative impact of piling noise in Greater Thames Estuary (harbour seal)
Figure 10.2.3-5 Cumulative impact of piling noise in Greater Thames Estuary (harbour porpoise)
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Figure 10.3.1-1 Landform & Topography
Figure 10.3.1-2 Landscape designations
Figure 10.3.1-3 Vegetation and Landscape Features
Figure 10.3.1-4 Landscape/Seascape Character
Figure 10.3.1-5 Landscape/Seascape Character Area Photographs
Figure 10.3.1-6 Site photograph locations
Figure 10.3.1-7 Site photographs (likely to be several A3 pages)
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Figure 10.3.1-11 Site Restoration/Landscaping Proposals
Figure 10.3.1-12 Photomontage/Wireframe locations
Figure 10.3.1-13a Existing view from Aldringham Walks I 
Figure 10.3.1-13b Photomontage from Aldringham Walks I – year 1 after development 
Figure 10.3.1-13c Photomontage from Aldringham Walks I – year 15 after development 
Figure 10.3.1-14a Existing view from Aldringham Walks  II
Figure 10.3.1-14b Photomontage from Aldringham Walks II – year 1 after development 
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Figure 10.3.1-15a Existing view from Dismantled Railway 
Figure 10.3.1-15b Wireframe from Dismantled  Railway
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Figure 10.3.1-17b Wireframe from Sizewell Car Park 
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Figure 10.3.3-2 The Risk Assessment Process
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Figure 10.3.3-4 General Collision Risks Presented on the Matrix
Figure 10.3.3-5 Worldwide Collisions by Location
Figure 10.3.3-6 MAIB Data Plot
Figure 10.3.3-7 Variation in the Powered Collision Risk per Structure
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Figure 10.3.3-9 The Sunk Users Proposed TSS
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Figure 10.3.3-11 Required Navigational Channel Width compared to the Width between the Rows
Figure 10.3.3-12 Variation in the Drift Colision Risk per Structure
Figure 10.3.3-13 Worst Credible Scenario - Powered and Drift Collisions
Figure 10.3.3-14 Proposed Export Cable Routes to the Shore
Figure 10.3.3-15 Proposed interturbine and Export Cable Routes
Figure 10.3.3-16 Worst Credible Scenarios – Snagging, Dropped objects and Installation
Figure 10.3.3-17 Illustration of the possible effect of reflected radar echoes
Figure 10.3.3-18 Illustration of the possible areas around the site where this effect could produce concerns
Figure 10.3.4-1 Chart showing archaeological significant sites with exclusion zones
Figure 10.3.4-2 Chart showing distribution pf magnetic anomalies with 150m inspection zone on Sizewell Bank
Figure 10.3.4-3 Aerial photograph showing linear crops marks in field proposed for construction of sub-station
Figure 10.3.5-1 Level of Local Support for Wind Power
Figure 10.3.5-2 Level of Local Support for The Greater Gabbard Wind Farm, gained from returned questionnaires at a 

public exhibition in October 2004
Figure 10.3.6-1 Source Piling Noise Frequency Spectrum (ISVR Consulting)
Figure 10.3.6-2 Prediction Curves for Assessment of Airborne Piling Noise Impact
Figure 10.3.6.3 Operational Wind Farm Noise Contour Plot run for 10 m/s wind speed
Figure 10.3.8-1 Junction of B1122 with A12 at Yoxford
Figure 10.3.8-2 Poor visibility on B1122 Leiston Road
Figure 10.3.8-3 Theberton village
Figure 10.3.8-4 U2838 Temporary Road Diversion Option 
Figure 10.3.8-5 U2838 HDD Arrangement
Figure 10.5.1-1 Location of Sediment Releases Used Within the Modelling of Aggregate Extraction Spill Pathways
Figure 10.5.1-2 Suspended Sediment Plume (kg/m³) at the Base of the Water Column as a Result of Sediment Spill From 
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Figure 10.5.2-1 Predicted zone of significant avoidance from piling for harbour seal assuming piling simultaneous and as 
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Figure 10.5.2-2 Predicted zone of significant avoidance from piling for harbour seal assuming, piling simultaneous and as 
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Figure 10.5.2-3 Predicted zone of significant avoidance from piling for harbour porpoise assuming piling simultaneous and 
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Figure 11.4.3-1 Proposed navigation Lighting
Figure 11.4.3-2 Worst Credible Scenarios – Post Mitigation
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1

Glossary

AADT Annual Average Daily Total’ - This is the total number of vehicles passing over a counter (in both 
directions) located on a particular road.

Absorbed dose  Measure of the energy deposited in a medium by ionising radiation. It is equal to the energy deposited 
per unit mass of medium, and so has the unit J/kg, which is given the SI unit gray (Gy).

Acoustico-lateralis The combined sensory system of the lateral line and ear of fish

AD Anno Domini

ADCP Acoustic Dopple Current Profile

AIS Automatic Identification Systems

ALARP As Low As is Reasonably Possible

ALC Agricultural  Land Classification

AMP Asset Management Plan

Ampullae of 
Lorenzini 

Jelly filled canals in the snouts of elasmobranches, opening at pores in the skin and used to detect 
electromagnetic fields around prey items.

AMSL Above Mean Sea Level

Anadromous Fish that feed and grow in the sea but migrate up rivers to breed in freshwater

Anthropogenic Man Made Noise

AOD Above Ordnance Datum

AONB Area of Outstanding Natural Beauty

Aquiclude Rock which is permeable to water

ARPS Automatic Radar Plotting Systems

ASCOBANS Agreement on the Conservation of Small Cetaceans of the Baltic and North Seas

AWRE Atomic Weapons Research Establishment

Background noise The level of airborne noise expressed as L(A)
90

/dB from which any additive noise sources from 
construction are measured against

BAP Biodiversity Action Plan

Baseline noise  The levels of airborne noise generally experienced by humans under normal or average conditions 
expressed as L(A)eq/dB.

BAT Best Available Technology

Becquerel(Bq)  SI derived unit of radioactivity, defined as the activity of a quantity of radioactive material in which one 
nucleus decays per second. 

Benthic Pertaining to the seabed

BGS British Geological Society

Biogenic reefs Reef-like structure built up by aggregations of animals; in the Thames Estuary region usually the tube 
worm  Sabellaria spinulosa sometimes known locally as “ross worm”

Biotype A description of the habitat of the biotic community

BNG British Nuclear Group

BOCC Birds of Conservation Concern
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BOD Biological Oxygen Demand

BP Before Present

BPM Best Practicable Means

BRC Background Reference Concentrations 

CAA Civil Aviation Authority

Catadromous Fish that feed and grow in freshwater but migrate down rivers to breed in the sea

CCME Canadian Council of Ministers of the Environment

CD Chart Datum

CEFAS Centre for Environment, Fisheries and Aquaculture Science

CFA Continuous Flight Auger

CITES Convention on International Trade in Endangered Species of wild flora and fauna

CMACS Centre for Marine and Coastal Studies Ltd

CMIS Coastguard Management Information Service

CMU Coastal Management Unit

COD Chemical Oxygen Demand

COLREGS International Collision Regulations

CONCAWE European Oil Company Organisation for Environment, Health and Safety (Belgium)

COPA Control of Pollution Act

COWRIE Collaborative Offshore Wind Research Into the Environment

CPA Closest Point of Approach

CPA Coast Protection Act

CPT Cone Penetrometer Test

CRM Collision Risk Management

CroWA Countryside and Rights of Way Act

cSAC candidate Special Area of Conservation

CSC Conneticut Sitting Council

D50 50th percentile rock diameter size

dB(A) The dB(A) is well established as a means by which the behavioural effects of sound on a human may 
be judged

dBht The “perception scale” used to describe a scale for measuring sound which incorporates the sensitivity 
of the species as a function of frequency to the sound, and hence allows its “loudness” for that species 
to be judged.

DEFRA Department of the Environment, Food and Rural Affairs

Demersal Generally living on or near the seabed, usually used with reference to fish 

DETR (former) Department for Environment Transport and Regions

DGPS Differential Global Positioning System
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Diadramous Collective term for anadromous and catadromous; fish that spend part of their life cycle in freshwater 
and part in saltwater

DP Dynamically Positioned

DSC Digital Selective Calling

DSV Dive Support Vessel

DTI Department of Trade and Industry

DTLR Department for Transport, Local Government and the Regions 

DWT Dead Weight

EAC Ecotoxicological Assessment Criteria 

EAORA East Anglian Offshore Racing Association

EEEgr East of England Energy group

EIA Environmental Impact Assessment

Elasmobranchs Sharks, skates and rays

EM ElectroMagnetic 

EMF ElectroMagnetic Field

Epifauna Animals living on the surface of the seabed, either attached to hard surfaces such as bedrock, stones, 
shells etc (e.g. many tubeworms) or free swimming (crabs)

EQS Environmental Quality Standards

ES Environmental Statement

ESFJC Eastern Sea Fisheries Joint Committee

FADs Fish Aggregation Devices

FEPA Food and Environment Protection Act

FRS Fisheries Research Service

FSU Fisheries Statistics Unit

GCR Geological Conservation Review

GGOWL Greater Gabbard Offshore Winds Ltd

GGOWF Greater Gabbard Offshore Wind Farm

GIS Geographical Information System

GLOBEC Global Ocean Ecosystem Dynamics

GMDSS Global Maritime Distress and Safety System

GOEE Government Office of East of England

GPS Global Positioning System

GQA General Quality Assessment

GRT Gross Registered Tonnage
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HAT Highest Astronomical Tide

HAZID Hazard Identification

HAZOP Hazard and Operability Study

HDD 
Horizontal Directional Drilling

HDPE High Density Polyethelene

HDV 
Heavy Duty Vehicle - classification is via length in metres. Vehicles longer than 6m are categorised as 
heavy duty vehicles. It is a guide to the percentage of Heavy Goods Vehicles (HGVs) using the road 
except HDVs will include buses as well as other large/long vehicles.

HGV Heavy Goods Vehicle - vehicles over 7.5 tonnes gross weight

HP Horse Power

HVDC High Voltage Direct Current

IALA International Authority of Lighthouse Associations

ICES International Council for the Exploration of the Sea

IDW Inverse Distance Weighting

IEA Institute of Environmental Assessment

IEC International Electrotechnical Commission

IGBP International Geosphere-Biosphere Programme

IHT Institute of Highways and Transportation

IMO International Maritime Organisation

Infauna Animals living within seabed sediments (e.g. many molluscs and worms)

Isostatic Correction Response of the earths crust due to pressure release resulting from the melting of ice sheets

ISPS International Ship and Port Facility and Security Code

ISQG Interim Sediment Quality Guidelines

IUCN
The International Union for the Conservation of Nature and Natural Resources (World Conservation 
Union)

JNCC Joint Nature Conservation Committee

KESFC Kent and Essex Sea Fisheries Committee

LA90 Those noise levels that are exceeded for 90% of each sample period.

LAeq Refers to the “equivalent” average sound level measured using the A-weighting which is most sensitive 
to speech intelligibility frequencies of the human ear.

LAT Lowest Astronomical Tide 

Lateral line A series of pores running along either flank of a fish. Used to detect pressure waves in the water

LDU Landscape Description Unit

LAmax 
Is maximum value of the A weighted sound pressure value (i.e. higher than Leq root mean square 
value) 

LPG Liquid Petroleum Gas

LVIA Landscape Visual Impact Assessment

MAFF Ministry of Agricultural, Food and Fish (now defunct)
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MAIB Marine Accident Investigation Branch

MCA Maritime Coastguard Agency

MCI Manage by Continuous Improvement

MCS Marine Conservation Society

MDS Multi-Dimensional Scaling

MetMast Metrological Mast

MGN Marine Guidance Note

MHWN Mean High Water Neaps

MHWS Mean High Water Springs

MLWN Mean Low Water Neaps

MLWS Mean Low Water Springs

MMO Marine Mammal Observer

MNR Marine Nature Reserve

MPCP Marine Pollution Control Plan

MPH Miles Per Hour

MPMMG Marine Pollution Monitoring Management Group

MRCC Maritime Rescue Coordination Centre

MRSC Maritime Response Sub Centre

mVkms Million Vehicle Kilometres 

NATS National Air Traffic Service

NAVTEX Navigational Text;  System for supplying shipping with weather reports and navigational warnings

NCR National Conservation Review

NGC National Grid Company

NGR National Grid Reference

NM Nautical Miles

NMMP National Marine Monitoring Programme

NMR National Monuments Record

NNR National Nature Reserve

NVC National Vegetation Classification

NVQ National Vocational Qualification

O & M Operations and Maintenance

OBS Optical Back-Scatter

OD Ordnance Datum

ODPM Office of the Deputy Prime Minister
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OREI Offshore Renewable Energy Installations

OSGB Ordinance Survey of Great Britain

OSPAR Oslo Paris Convention

OWF Offshore Wind Farm

PAH Polycyclic Aromatic Hydrocarbons

PCB’s Polychlorinated Biphenol

PDV Phocine Distemper Virus

PEL Probable Effect Levels

PEMP Project Environmental Management Plan

Phenology Study of the response of organisms to changing seasonal factors

Plankter A single planktonic organism

Planktivorous Feeding on plankton

Pleuronectiformes The flatfish

PSA Particle Size Analysis

PSD Power Spectral Density

PTS Permanent Threshold Shift

PWR Pressurised Water Reactor

RACON RAdar beaCON. A RACON is a radar transponder mounted on a small object to provide a very positive 
radar identification 

RAF Royal Air Force

REZ Renewable Energy Zone

RMS Root Mean Square

RoPax Roll On Passenger Vessel

RoRo Roll On Roll Off

Ross Large aggregation of the tube worm Sabellaria spinulosa 

ROV Remote Operated Vehicle 

RPA Rural Priority Area

RRC Royal Ocean Racing Club 

RSPB Royal Society for the Protection of Birds

RYA Royal Yachting Association

SAC Special Area of Conservation

SAR Search and Rescue

SCADA Supervisory Control and Data Acquisition

SCANS Small Cetacean Abundance in the North Sea

SCC Suffolk County Council
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SCDC Suffolk Coastal District Council

SEA Strategic Environmental Assessment

SFC Sea Fisheries Committee

SFI Sea Fisheries Inspectorate

SHER Suffolk Historic Environment Record

Sievert (Su) SI derived unit of equivalent dose or effective dose (of radiation), and so is dependent upon the biological 
effects of radiation as opposed to the physical aspects, characterised by the absorbed dose (measured 
in grays).

SLA Special Landscape Area

SLVIA Seascape, Landscape and Visual Impact Assessment

SMA Sensitive Marine Area

SMR Standardised Mortality Rate

SMRU Sea Mammal Research Unit

SNH Scottish National Heritage

SOLAS Safety of Lives at Sea

SPA Special Protection Area

SPL
Sound Pressure Level: is the basic measure of noise (the fluctuations in air or water from steady state 
pressure from sound) measured in decibels. Referenced to 1µPascals (Pa)  for underwater and 20 µPa 
for air.

SPT Standard Penetration Tests

SSC Suspended Sediment Concentration

SSI Species Sensitivity Index

SSSI Site of Special Scientific Interest

Sublittoral Below the extreme low water mark; subtidal

SWL 
Sound Power Level: is the total sound power or energy emitted from a sound in all directions –measured 
in watts (Lw)

SWT Suffolk Wildlife Trust

TBT Tributyl tin

Teleost Bony fish

TEU Thirty Tonne Equivalent Unit

TEV Twenty Foot Equivalent

THLS Trinity House Lighthouse Service

TR Technical Report

Trophic
Pertains to the food web, an organism of trophic importance represents a link between two trophic levels 
e.g. between plants and carnivores.

TSS Traffic Separation Scheme

TTS Temporary Threshold Shift

UEA University of East Anglia
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UKAS United Kingdom Accreditation Service

UKCIP United Kingdom Climate Impacts Programme

UKCS United Kingdom Continental Shelf

UKHO United Kingdom Hydrographic Office

UKSON United Kingdom Safety of Navigation

Unconformity Geological term used to describe where two distinct geological strata appear to be deposited in a 
chronological sequence, but separated by a horizon representing a period of erosion. 

UXO Unexploded Ordnance

VAT Value Added Tax

VHF Very High Frequency

VTS Vessel Traffic System

WCA Wildlife and Countryside Act

WCS Worst Credible Scenario

WFD Water Frameworks Directive

WHO World Health Organisation

XLPE Cross Linked Polyethylene

ZTV Zone of Theoretical Visibility
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Offshore Winds Ltd

1. Introduction
1.1 The Proposed Development
Greater Gabbard Offshore Winds Ltd (referred to herein as 
GGOWL) is proposing to construct a wind farm in the Outer 
Thames Estuary and associated infrastructure to facilitate export 
of power to the electricity transmission system.  The proposed 
development is known as the Greater Gabbard Offshore Wind Farm.

This document constitutes the Environmental Statement for the 
project, and presents the findings of the Environmental Impact 
Assessment undertaken since early 2004.

1.2 The Developer
The developer of the project is Greater Gabbard Offshore Winds Ltd, details as below :

 Greater Gabbard Offshore Winds Ltd
 c/o Fluor 
 Floor 7
 3 Shortlands
 Hammersmith
 London
 W6 8DD

Company Registered No 04895731

Greater Gabbard Offshore Winds Limited is a company formed specifically to develop, finance, construct, operate and decommission the 
offshore wind farm, and is jointly owned by Airtricity Holdings (UK) Limited and Fluor International Limited.

Airtricity
Airtricity is a world leading renewable energy company with operations in Ireland, UK and USA.  The company specialises in the development, 
ownership and operation of onshore and offshore wind farms and is the leading retailer of green energy in Ireland. It is a unique pioneer in 
terms of selling renewable energy directly to customers, project development, connecting to transmission grids and grid code compliance, 
partnering, public affairs, community affairs, interfacing with regulatory entities and innovative project financing.

Over the past four years, the company has created a successful portfolio of wind power development assets throughout Ireland and the UK.  
In January 2002, Airtricity was awarded an offshore lease permitting the development of a 520MW wind farm on the Arklow Bank off the 
East Coast of Ireland.  This was the first such lease awarded in Ireland or the UK and positioned the company at the forefront of offshore 
wind energy development.  As well as being Ireland’s first offshore wind power project, it is also the first offshore wind project worldwide with 
wind turbines above 3MW rated capacity.

Fluor
Fluor specialises in the engineering, procurement, construction, operation and maintenance of projects in many industries including offshore 
oil & gas, power, infrastructure, transportation and telecommunications. Fluor’s role, once all permitting and financing has been secured, will 
be to provide the engineering, procurement and construction for the project. 

A copy of the GGOWL Health, Safety and Environmental Policy is presented in Appendix 1-1.  GGOWL recognises that the development of 
renewable energy is a necessary step towards combating the effects of climate change, and complements the equally important principle 
of energy efficiency.

1.3 The Greater Gabbard Offshore Wind Farm
The proposed Greater Gabbard Offshore Wind Farm development comprises the installation, operation and subsequent decommissioning 
of an offshore wind farm in the Outer Thames Estuary, located approximately 23km (12 nautical miles) at its closest point from the Suffolk 
Coast.  The wind farm comprises two arrays of wind turbines and associated infrastructure adjacent to and partly on two shallow underwater 
sandbanks known as the Inner Gabbard and The Galloper.  The site straddles the UK territorial limit, so that the site lies both inside and 
outside UK territorial waters.  The two wind turbine arrays and associated infrastructure are known as the Greater Gabbard Offshore Wind 
Farm.
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Figure 1.3-1 Greater Gabbard Offshore Wind Farm
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Greater Gabbard Offshore Wind Farm will feature up to one hundred and forty (140) wind turbines each with a rated capacity in the range 
of 3-7MW.  The maximum capacity of the project is limited to 500MW following the site award under the Round 2 procedure administered 
by The Crown Estate and Department of Trade and Industry.  The maximum tip height of the wind turbines will be 170m above Mean Sea 
Level, comprising a nominal 105m hub height (relative to Mean Sea Level) and 130m rotor diameter. 

The wind turbines will be arranged in a regular pattern on either side of the Inner Gabbard and The Galloper banks, with a minimum turbine 
separation distance of 650 metres.  The turbines will be rigidly fixed to the seabed by foundations, of which three options are presented in 
the Environmental Statement – driven steel monopile, driven steel multi-pile and concrete gravity base.  The wind farm layout presented in 
the Environmental Statement is indicative of the final layout, and it is proposed to refine the layout and chosen foundation option(s) once 
more detailed site information is available.  Throughout the EIA process a “worst case” approach to the assessment of the different impacts 
has been followed, in accordance with case law (principally R -v- Rochdale MBC ex parte Milne [2001]), and the custom and practice which 
has evolved in relation to projects where the final design is not available at the date of consenting.   This approach has been confirmed 
by the courts as enabling the legal requirements of the relevant EIA regulations to be complied with, so long as appropriate conditions are 
placed in the resulting consents to ensure that the “worst case” impact assessed will not be exceeded by the final built development.

The wind turbines will be inter-connected with others within each turbine array by buried subsea cables.  These subsea cables will be 
connected into up to four offshore sub-station platforms, which transform the turbine interconnection voltage to a higher voltage for 
transmission ashore by up to four export cables.  The export cables will cross three operational subsea telecoms cables (each linking UK 
to Europe), and an outline technical solution for the crossings has been agreed with the telecoms cable operators.

In addition to the above, five (5) ancillary meteorological monitoring masts (nominally 105m height above Mean Sea Level) are proposed, 
around the perimeter of the wind farm, as well as an installed 80m mast within the wind turbine array on the Inner Gabbard sandbank.  
These masts will provide wind speed monitoring at various points around the wind farm, for wind farm performance evaluation and planning 
of works at the site.

The proposed connection point to the electricity transmission system is at Sizewell at a new sub-station sited on private land.  This 
connection will be effected by the “turning-in” of the southerly 400kV circuit serving Sizewell into the sub-station. This will require the 
replacement of an existing suspension tower with a tensional tower.  It is proposed to undertake earthworks and implement a planting 
scheme to assist with the screening of the sub-station, and to restore the remaining areas (amounting to approximately 6.5 hectares) of 
the agricultural field into heathland.  Such habitat has been in decline in recent years, and it is hoped that the restoration will be beneficial 
to the local environment.  The sub-station will be jointly operated by GGOWL and National Grid Company.

The offshore construction phase of the wind farm is anticipated to last 36 months, with access to site 24 hours per day at all times of the 
year.  A construction safety zone will be applied for under Section 95 of the Energy Act 2004.  The construction of the onshore sub-station 
and associated works is anticipated to take up to two years, and will be undertaken in conjunction with grid outages as specified by National 
Grid Company.

Prior to the construction, and after consents have been granted, GGOWL will enter into a 50-year lease with The Crown Estate.  During 
its operation, the wind farm will be serviced and maintained from a local port. Inspections of support structures and subsea cables will be 
performed on a regular basis, as will ad-hoc visits for surveillance purposes and the replacement of key components.  The potential for 
re-powering the wind farm (i.e. replacing the wind turbines) is deferred to a later stage, and is subject to the ongoing performance of the 
wind farm.

The wind farm will be decommissioned at the end of its lifetime.  Both the lease offered by The Crown Estate and the Energy Act 2004 
have provisions for decommissioning, and the extent and timing of wind farm decommissioning will be in accordance with these principles 
and common industry practice.  

1.4 Statutory Consents and Permissions
The construction and operation of the wind farm and associated infrastructure require a number of statutory consents and permissions, 
which are considered in detail in Section 5. The principal consent offshore is under Section 36 of the Electricity Act 1989 for the construction 
and operation of the wind turbines, offshore sub-station platforms and meteorological masts.  Above Mean Low Water, the principal consent 
is planning permission under Section 57 of the Town and Country Planning Act 1990 for the underground cables and new sub-station.   A 
number of other consents are required for the offshore cables, the “turning in” of the existing overhead power line and other aspects of the 
project.

In addition, GGOWL is applying for a navigation extinguishment order under Section 36A of the Electricity Act 1989 for those turbines, 
platforms and meteorological masts within territorial waters, to provide a defence to any claim at common law that such structures unlawfully 
interfere with public navigation rights. GGOWL will also be applying under Section 95 of the Energy Act 2004 for offshore safety zones 
within and outside territorial waters during the construction and operation of the wind farm.

1.5 The Need for the Project
The threats posed by climate change have been recognised by successive UK Governments.  In the government White Paper “This 
Common Inheritance” (1990), global warming was described as:

“one of the biggest environmental challenges now facing the world”.

The Royal Commission on Environmental Pollution in its report “Energy - the Changing Climate” (June 2000), whose main recommendations 
were accepted by the government, stated:

“Human use of energy has grown enormously, based overwhelmingly on burning fossil fuels.   This is causing a significant change 
in the composition of the atmosphere which, unless halted, is likely to have very serious consequences” 

The UK Government published its Climate Change Programme in November 2000, drawing together the measures it is taking to address 
the issues. It states in the introduction:

“Climate change is one of the most serious environmental problems the world faces.  Floods, storms and droughts here in the 
UK and across the world show clearly how vulnerable we are to climate extremes and how high the human, environmental and 
economic costs can be.  Some climate change is now inevitable, but the worst effects can be avoided if the world acts now to 
reduce greenhouse gas emissions.”

In the Energy White Paper “Our Energy Future - Creating a Low Carbon Economy” (2003), it states:

“Climate change is real.  Levels of carbon dioxide in the atmosphere, one of the main causes of climate change, have risen by 
more than a third since the industrial revolution and are now rising faster than ever before.   This has led to rising temperatures: 
over the 20th century, the earth warmed up by about 0.6oC largely due to increased greenhouse gas emissions from human 
activities.  The 1990s were the warmest decade since records began”.

“The rise in temperatures has been accompanied by changes in the world around us:

-  ice caps are retreating from many mountain peaks like Kilimanjaro;

-  global mean sea level rose by an average of 1-2mm a year during the 20th century;
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-  summer and autumn arctic sea ice has thinned by 40% in recent decades;

-  global snow cover has decreased by 10% since the 1960s;

-  El Nino events have become more frequent and intense during the last 20-30 years;

- usage of the Thames Barrier has increased from once every two years in the 1980s to an average six times per year over the 
past 5 years; and

-  weather related economic losses to communities and businesses have increased ten-fold over the last 40 years” .

“In this century, without action to reduce emissions, the earth’s temperature is likely to rise at a faster rate than any time in the last 
10,000 years or more.  In the UK, the risk of droughts and flooding are likely to increase.  Sea levels will rise, so that extreme high 
water levels could be 10 or 20 times more frequent at some parts of the east coast by the end of the century”.

In his statement to Parliament on 11 July 2005 on the G8 Summit at Gleneagles, the Prime Minister stated:

“There were two major issues for this summit - Africa and Climate Change.   These subjects were chosen because they represent 
huge problems for the world which require concerted action by the international community … Climate change is perhaps the 
most long-term serious threat to our environment.  Already sea ice in the Arctic has shrunk by one million square kilometres; the 
ten hottest years on record have all occurred since 1991; and sea levels are rising.”

The concern over climate change has been reflected in specific government policies to address it, which are considered in Section 5.2.     
These policies are consistently supportive of renewable energy projects such as Greater Gabbard because of the contribution they make 
to reducing emissions which would otherwise come from fossil fuel electricity generation and contribute to global warming and acid raid.   
The benefit from the Greater Gabbard project in terms of emissions offset is set out in Section 1.7.

It is for these reasons that at the inauguration of the UK’s first commercial scale offshore wind farm at North Hoyle, off North Wales in 
November 2003, the Prime Minister said:

“… but while North Hoyle is proof of significant progress in developing renewable energy we must take care to remember that it is 
just one of the very first steps along the way to achieving our goal.  It’s got to be followed by many more like it.”  

1.6 Effects of  Climate Change
Climate change is occurring worldwide and its effects are already apparent on habitats and fauna including, for example, the internationally 
important populations of waterbirds in the UK. In assessing the impact of the wind farm on the environment, it is important to consider what 
may happen to these species if no attempt is made to lessen the effects of climate change in order to place the assessment of the project’s 
environmental impacts into context.  

Globally, the 10 hottest years on record have occurred between 1991 and 2004; during the last century temperatures have risen by 0.6ºC 
and global sea level has risen by 20 cm. Ice caps are disappearing from mountain peaks and Arctic sea ice has thinned by 40%. Thus, 
climate change is occurring and the causal link to increased greenhouse emissions is established. 

The Chief Scientific Advisor to the UK Government has suggested that climate change is the most severe problem being faced today. In 
2003, in France and the UK, 20,000 people were estimated to have died as a consequence of an unprecedented heat wave that the French 
Ministry of the Environment expects to occur henceforth every 3-4 years. By 2080, in the UK, extreme tidal events previously expected 

every 100 years could be occurring every 3 years, and 3.5 million people could be at “high” risk of flooding with hundreds of millions at risk 
worldwide.

The scientific opinion upon climate change is overwhelming, and the political will within the UK Government to be at the forefront of 
measures to slow down climate change is a key driver for the project.

1.7 Emissions Offset
The proposed 500MW capacity Greater Gabbard Offshore Wind Farm will make a significant contribution towards the reduction of harmful 
greenhouse gas emissions that will otherwise likely be generated from fossil fuel electricity generation.

Under the “do nothing” scenario, the generation of electricity from conventional thermal sources, which comprise the majority of the supply 
mix in the UK, will generate emissions of greenhouse gases.  Therefore it is worth calculating the emissions that will be output should 
neither the Greater Gabbard project nor any equivalent renewable generation project be commissioned.  These emissions would include 
carbon dioxide (the main gas contributing to climate change), sulphur dioxide and nitrous oxides.

The emissions from a fossil fuel power station can be calculated as 597 tonnes CO2/ GWh, according to the DTI “Energy Trends” publication 
in March 2005.  In this publication, emissions from electricity generation per unit of electricity supplied from fossil fuels were estimated to 
have been 163 tonnes of carbon per GWh in 2004 overall (1 tonne of carbon equates to 3.66 tonnes of CO2). In Planning Policy Guidance 
Note: Renewable Energy (PPG22) it was assumed that wind energy will have a sulphur dioxide offset figure of 11 tonnes/GWh and a 
nitrogen dioxide offset figure of 2 tonnes/GWh.  

The net annual wind farm output for Greater Gabbard Offshore Wind Farm is based upon an estimated capacity factor of 40%, which includes 
an allowance for electrical losses, planned servicing, maintenance and repair operations.  The capacity factor applied also assumes that the 
wind farm will be generating electricity (at differing levels) between 80 and 90% of the time.  This capacity factor estimate will in practice be 
validated using on-site wind measurements.

The annual net wind farm output is therefore estimated to be:

0.5 GW x 40% x 8760 hours ≈ 1,752 GWh/year

Table 1.7-1 below summarises the amount of greenhouse gas emissions offset annually from the proposed Greater Gabbard Offshore Wind 
Farm (using the above (PPG22) assumptions): 

Emission Type
Annual Quantity Offset by Electricity 
Generated by Greater Gabbard Offshore 
Wind Farm (tonnes)

Calculation

Carbon Dioxide 1,045,944 597 tonnes / GWh x 1,752 GWh

Sulphur Dioxide 19,272 11 tonnes /GWh x 1,752 GWh

Nitrogen Dioxides 3,504 2 tonnes /GWh x 1,752 GWh

Table 1.7-1: Predicted Annual Offset of Greenhouse Gas Emissions
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Volume 2 comprises the following chapters:

Chapter Title

1 Introduction

2 Environmental Impact Assessment

3 Scoping

4 Consultation

5 Regulatory and Policy Context

6 Description of the Project

7 Site Selection and Assessment of Alternatives

8 Relevant Projects

9 Existing Environment

10 Assessment of Environment Impacts

11 Mitigation Measures

12 Monitoring

13 Conclusions

Table 1.8-1: Structure of the Environmental Statement

The following table presents the total emissions offset, assuming a design life of 25 years for the initial installation : 

Emission Type
Quantity Offset by Electricity 
Generated by Greater Gabbard 
Offshore Wind Farm (tonnes)

Calculation

Carbon Dioxide 26,148,600 25 x 597 tonnes / GWh x 1,752 GWh

Sulphur Dioxide 481,800 25 x 11 tonnes /GWh x 1,752 GWh

Nitrogen Dioxides 87,600 25 x 2 tonnes /GWh x 1,752 GWh

Table 1.7-2: Predicted Offset of Greenhouse Gas Emissions during Project Life

The proposed Greater Gabbard Offshore Wind Farm will generate electricity equivalent to the average domestic electricity supply of 
approximately 415,000 homes.  This assumes an average domestic electricity consumption of 4,200 kWh per household per year, which 
is the approximate average of the values taken from the Electrical Association Review 2000 (4116 kWh-year) and the DTI Digest of UK 
Energy Statistics 1998 (4,256 kWh-year).

The calculation for the equivalent number of domestic homes whose equivalent consumption will be met by the output from the development 
is as follows: 

Equivalent number of homes supplied = 1,752,000,000 / 4,200
     ≈ 415,000 homes

This level of generation is equivalent to approximately 5% of the Government’s 2010 target, and more than the total domestic energy 
demand of homes in Suffolk.

1.8  Structure of  the Environmental Statement
The Environmental Statement has the following structure: 

Volume 1 Non-Technical Summary
Volume 2 Environmental Statement, including Appendices

●
●
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1.9 The Project Team
The project team supporting GGOWL in this Environmental Statement and applications for statutory consents is comprised of the following 
organisations : 

Project Management Support Services Ltd – EIA Co-ordination, Development Support
Project Management Support Services (PMSS) is an independent consultancy company working in the renewable energy and construction 
industries.  PMSS has extensive experience in managing renewable energy projects including development, consenting and construction, 
both onshore and offshore.

SeaRoc – Engineering Co-ordination, Navigation Risk Assessment
SeaRoc offers specialised marine and engineering expertise to project developers and contractors, providing technical support through the 
design, consenting and construction process of marine renewable developments.

British Trust for Ornithology – Ornithology
The British Trust for Ornithology (BTO), formed in 1933, is the UK’s leading independent research organisation studying birds and their 
habitats.  The BTO has considerable expertise in the design, implementation and analysis of a range of projects from intensive studies 
to extensive surveys. The BTO runs a number of national, annual surveys through its volunteer network to monitor the status of the UK’s 
birds and mammals across a range of habitats. Data from a number of these surveys feed into the UK Government’s “Quality of Life” 
indicators.

Centre for Marine and Coastal Studies – Benthic Ecology, Fish, Marine Mammals and Onshore Ecology
Centre for Marine and Coastal Studies Ltd (CMACS) provides specialist environmental consultancy and contract applied research services 
based on ecological investigation and interpretation.   CMACS has been involved in the full project cycle for offshore renewables, from 
scoping through EIA to post-construction monitoring.

Subacoustech – Subsea Noise
Subacoustech specialises in research and consultancy in underwater sound and blast.  Its principal scientist, Dr Jeremy Nedwell, has 
been involved in estimating the environmental effects of underwater noise for over 30 years.  It is currently researching and validating the 
standards for rating the effects of underwater noise.

Maritime Archaeology Ltd – Marine Archaeology
Maritime Archaeology Ltd (MA Ltd) draws from over a decade of experience in marine archaeological consultancy. Archaeological services 
offered include: maritime archaeological project management, inter-tidal and underwater field investigation: assessment, survey, sampling 
and excavation. MA Ltd acts as consultee for Shoreline Management Plans, Environmental Impact Assessments and Archaeological 
Impact Assessment. All work is carried out in accordance with the standards of the Institute of Field Archaeology. All marine and shore side 
investigations comply with HSE Regulations and Codes of Practice and in compliance with PPG conditions. MA Ltd provides a service 
based around client care, grounded in good communication to deliver a high quality product.

ABPmer – Coastal Processes
ABP Marine Environmental Research Ltd (ABPmer) has more than 50 years experience helping clients to carry out development and 
conservation projects on coasts, estuaries and rivers.  ABPmer is a leading authority on coastal process issues relating to marine renewable 
energy, conducting studies for developers, government and their scientific advisors.

Danbrit Ship Management Ltd – Commercial Fisheries
Danbrit Ship Management Ltd is an independent Fisheries and Marine consulting company. The company offers a range of marine and 
fisheries based services to the renewable and offshore sectors, including impact assessment, route planning compensation assessment, 
fisheries liaison, support vessels services, HSE vessel inspection and fishing vessel management.

Enviros – Offshore Landscape and Visual Assessment
Enviros is a leading international environmental consultancy and software business. Enviros has a strong landscape team with extensive 
experience of Landscape and Seascape Visual Impact Assessment for both onshore and offshore wind farms.  The experience has been 
recognised in a recent commission for the DTI to develop guidance for offshore wind farm developers on seascape impact assessment.

Eversheds – Legal Support
Eversheds LLP is an international law firm with over 2,000 legal advisors covering all major disciplines for the private and public sectors.  
It has a significant international energy/electricity practice, including substantial experience in all major renewables technologies.   Its 
consenting team is the largest of any UK law firm, with over 30 specialist lawyers, and a track record of major and complex projects across 
many sectors including electricity/renewables.

Rambøll – Offshore Conceptual Foundation Design
Rambøll is a multi-disciplinary consultancy company with more than 25 years of experience within the offshore industry. Within wind energy 
Rambøll render services from energy planning, feasibility studies via design assignments to project enquiry, and construction and contract 
management. One of the core competencies includes foundation design. Rambøll has performed conceptual design and tender design for 
developers, turbine manufacturers and foundation contractors and have carried out several detailed design and certification for wind farm 
foundations. The foundations concepts have included gravity base structures, monopiles, tripod foundation and suction buckets.

Sinclair Knight Merz – High Voltage System Design, Onshore Landscape and Visual Assessment
Sinclair Knight Merz is an employee owned infrastructure consultancy responsible for landmark construction and power projects in many 
countries and the provision of technical advice to operating utilities, energy regulators (Ofgem and CER) and wind farm developers, 
including advice on the development, connection and integration of renewable generation into grid networks.

Metoc – Subsea Cables, Export Cable Route
Metoc plc provides advisory and project management services to offshore renewables and cables, as well as to the oil & gas and water 
sectors.  Operating at the engineering-environmental-survey interfaces of major infrastructure projects, Metoc helps clients deliver 
compliance, asset integrity, and reduced risks & costs.  

ISVR Consulting - Noise
ISVR Consulting is a self-supporting advisory unit within the Institute of Sound and Vibration Research (ISVR) at the University of 
Southampton in the UK.  It has a staff of full-time consulting engineers and scientists.  The Institute was founded in 1963.  It is the largest 
of its kind in Europe, and is involved in teaching, research and consultancy in sound and vibration.
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2. Environmental 
Impact Assessment

2.1  The EIA Process
The EIA process seeks to identify those impacts associated with the 
development through all phases of its evolution.  These are based on 
knowledge of the existing environment, the definition of the project 
proposed and the response of the environment to these potential 
changes.   Where possible, mitigation is built into the wind farm 
design to reduce impacts “at source”, and where this is not possible a 
range of mitigation measures may be applied to reduce any residual 
impacts which arise.

This Environmental Statement (ES) sets out the assessment of 
the likely significant environmental effects of the project and the 
measures proposed to mitigate them.   The Environmental Statement 
is intended to assist decision makers and the public in understanding 
the implications of the project, including its benefits.  In addition to 
the ES itself, the consultation responses submitted to the consenting 
authorities are an important part of the overall environmental 
information to be considered by them in ensuring that the full 

environmental effects are taken into account. The consideration of these responses is an integral part of the EIA process, as confirmed by 
various court decisions.

2.2  Terminology
The terms ‘impact’ and ‘effect’ are often used synonymously and this can lead to confusion.

For this assessment they have been defined as follows:

Impacts are any changes attributable to the proposed development that have the potential to have environmental effects (i.e. they 
are the cause of the effects)
Effects are the results of the changes for specific environmental resources
Receptors are the recipients of the impacts

The DETR (2000) Environmental Assessment: ‘A Guide to the Procedures’ sets out the methodology for assessing the impact of a 
development and references the use of ‘magnitude’ and ‘significance’ criteria.

Magnitude:  this can be defined as the relative importance or extent of an impact.  In an EIA this is generally determined through quantitative 
or semi-quantitative methods.  By assessing the magnitude of an impact from both its severity and likelihood of occurrence (probability), a 
technical assessment will assess whether an impact is likely to be significant or not.  

The magnitude of the impact should be predicted as a deviation from the established baseline conditions, for each phase of the proposal. 
The information and data used to predict the magnitude of impact should be clearly described.

Significance: The concept of significance is at the core of impact identification, prediction and evaluation. Deciding whether a project is 
likely to cause significant environmental effects is central to the practice of an EIA. Whatever environmental effects are addressed and 
whatever methods are used, the focus of an EIA always narrows down to a decision about whether the project is likely to cause significant 
adverse environmental effects.

For this assessment the evaluation of significance generally takes account of the following criteria:

the type of effect – i.e. whether it is positive, negative or unknown
the probability of the effect occurring – i.e. certain, likely or unlikely. If there is uncertainty this will be noted
the policy importance (or sensitivity) – i.e. international, national, regional, county, district or local/parish importance

The findings in relation to all of these are brought together to form an assessment of significance for each effect, based on professional 
judgement.  Effects are assessed as being either unknown, not significant, minor or major significance.

The significance of all impacts should be assessed using the appropriate national and international quality standards limits (WHO Limits, 
EU Quality Standards etc). Where no such standards exist, the ES should describe the judgements (assumptions and value systems) that 
underpin the attribution of significance. The assessment of significance should consider the impact’s deviation from the established baseline 
condition, the sensitivity of the environment and the extent to which the impact will be mitigated or is reversible.

●

●
●

●
●
●
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Mitigation is categorised as follows:

Avoidance: measures taken to avoid impacts which could have adverse effects, such as locating the main development and 
its working areas and access routes away from areas of high nature conservation interest, fencing off sensitive areas during the 
construction period, or timing works to avoid sensitive periods
Reduction: measures taken to reduce impacts that could have adverse effects e.g. modifications or additions to the design of the 
development, such as the creation of reedbed silt traps to prevent polluted water from running directly into important watercourses; 
and
Offsetting: measures taken to offset residual negative effects that cannot be entirely mitigated.  These usually take the form of 
replacing what will be lost e.g. the translocation of existing vegetation to another site, the restoration of damaged or badly managed 
habitats, or the creation of new habitats.  This term is used in place of the more widely used ‘compensation’ which can imply 
financial compensation or that measures represent compensation for doing something wrong

Enhancement: the genuine enhancement of environmental interest e.g. improved management of established habitats, or the creation of 
new habitats over and above what is required for mitigation and compensation

Through the iterative EIA process that has been adopted the proposed scheme has been revised and various mitigations incorporated. 
The residual effects are then evaluated to assess their significance and this forms the basis for decision making on whether the scheme 
should proceed.

Some disciplines adopt slightly different terminology and/or definitions e.g. landscape assessment, and where this departs from that given 
above this is noted in the relevant technical section, along with any specific definitions of policy importance etc.

2.3 Strategic Environmental Assessment
European Directive 2001/42/EC on the assessment of the effects of certain plans and programmes on the environment, known as the 
‘strategic environmental assessment’ or SEA Directive, was transposed into UK law in July 2004. The purpose of the SEA Directive is to 
ensure that environmental consequences of certain plans and programmes are identified and assessed during their preparation and before 
their adoption.

In 2002, the DTI issued “Future Offshore”, a consultation document setting out a preferred strategy for additional rounds of offshore wind 
farm development. This document stated the Government’s intention to undertake Strategic Environmental Assessments (SEA’s) to inform 
future offshore wind farm allocations ahead of the introduction of the SEA Directive in 2004. 

The SEA for Round 2 was issued for consultation in May 2003 and focused on 3 strategic areas, the Thames Estuary, the Wash and the 
North West (Liverpool Bay).  Any subsequent rounds will be preceded by a SEA of those areas.  The assessment looked at the potential 
impact of various scenarios of wind farm development. The policy framework and specific constraints, within which The Crown Estate was 
asked to conduct Round 2 took into account the consultation responses to the SEA Environmental Report, as well as responses to the 
Future Offshore consultation. 

As a consequence of the assessment and consultation, the DTI stated that a coastal strip would be excluded from development for all three 
strategic areas. The excluded coastal strip has a minimum width of 8km but extends to 13km in areas of particular sensitivity. This was in 
recognition of the potentially higher sensitivity of shallow coastal waters to wind farm development, in particular the possible disturbance to 
birds, the visual impact from the shore, the potential impact on inshore fishing and recreational activities. Developers were able to tender 
for any sites within the boundaries of the Strategic Areas other than in these excluded regions. 

●

●

●

The SEA considered two scenarios of offshore wind farm development by 2010, “most likely and maximum credible” of 4GW and 7.5GW 
respectively. These scenarios include a possible maximum of 1.5GW from Round 1. The report concluded that the 7.5GW scenario would 
be achievable subject to resolving uncertainties around certain environmental impacts. Studies to resolve most of these uncertainties have 
been commissioned under the SEA programme to support the upper limit of the 2010 scenario. 

The total capacity of all the bids submitted in response to the Round 2 invitation was over 26GW. In assessing the bids, guidance in the 
SEA Environmental Report together with advice from other Government Departments was taken into account in arriving at Round 2 site 
lease offers. 

The allocation of sites for Round 2 projects occurred in December 2003, as per the following table : 

Strategic Area Total Capacity (MW)

Greater Wash 3,605

North West 1,700

Thames Estuary 1,864

TOTAL 7,169

Table  2.3-1: Round 2 Offshore Wind - Project Allocation

The Greater Gabbard project is located within the Thames Estuary SEA area.  The full list of Thames Estuary Round 2 projects is presented 
below: 

Project Developer Capacity

Greater Gabbard Greater Gabbard Offshore Winds Ltd 500MW

London Array London Array Ltd 1000MW

Thanet Warwick Energy 300MW

Gunfleet Sands II Deltaic 64MW

Table 2.3-2: Round 2 Offshore Wind Farms – Thames Estuary
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The total area of all the sites awarded amounts to 3.7% of the SEA areas.

Figure 2.3-1: Round 1 and 2 Offshore Wind Farm Sites (Courtesy of The Crown Estate)

2.4 Regulatory Context
Environmental Impact Assessment arises from European Directive 85/337/EEC, which was later amended by European Directive 99/11/EC.   
These directives have been transposed into UK law through a number of regulations applying to different categories of development.

The Greater Gabbard project is not  one which requires a mandatory EIA on the basis that it is a category of development which appears 
on the Schedule 1 Development list within the relevant electricity and general EIA regulations (cited below).

GGOWL has always intended to submit an Environmental Statement for the entire project in support of its various consent applications 
without raising the question as to whether any part of the project went beyond its strict legal obligations.   Accordingly, it has never sought 
a formal screening opinion as to whether an EIA is required on the basis that it is a Schedule 2 Development, i.e. a development which is 
likely to have a significant effect, onshore or offshore, on the environment by virtue of factors such as its nature, size or location.   

Where an applicant submits an Environmental Statement without a prior formal determination that it is an EIA Development, the development 
is treated as an EIA Development under the different regulations in any event, and it must comply with their requirements.

The role of  EIA in relation to the different consents which are sought for the Greater Gabbard project is briefly noted below:

Section 36 and 37 Electricity Act 1989: EIA is governed by the Electricity Works (Environmental Impact Assessment)(England and 
Wales) Regulations 2000 (SI 2000/1927)   
Section 57 Town and Country Planning Act 1990: EIA is governed by the Town and Country Planning (Environmental Impact 
Assessment)(England and Wales) Regulations 1999
Section 5 Food and Environment Protection Act 1985: FEPA does not formally require EIA.  However, for major projects it is normal 
practice to provide equivalent information
Section 34 Coast Protection Act 1949: again, CPA does not formally require EIA.   However, for major projects it is normal practice 
to provide equivalent information

The statutory consents and permissions are considered in detail in Section 5.

It is important not to confuse Environmental Impact Assessment with Appropriate Assessment.   Appropriate Assessment arises from the 
EU Habitats Directive (Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora) and the EU Wild Birds 
Directive (Directive 79/409/EEC on the conservation of wild birds).    The requirements of these Directives have been transposed into 
law in England under the Conservation (Natural Habitats, etc) Regulations 1994, which applies onshore and to territorial waters.  DEFRA 
consulted in 2003 on draft Regulations (the Offshore Marine Conservation (Natural Habitats, etc) Regulations 2003) to cover the UK 
continental shelf beyond the 12 mile limit.   These Regulations have not yet been formally issued or brought into force.  

Under these provisions, the UK government is required to nominate to the European Commission sites for designation as Special Areas of 
Conservation (SACs) under the Habitats provisions and Special Protection Areas (SPAs) under the Birds provisions.   If approved, they are 
formally designated and form part of an overall network of sites known as Natura 2000, intended to promote the conservation of habitats, 
wild animals and plants both on land and at sea.

There are various protections afforded to such sites, once formally designated and also during the process of nomination and consideration.   
In particular, any proposed project which, either alone or in combination with other projects, would be likely to have a significant effect 
on a site, will be subject to Appropriate Assessment by the relevant consenting authority as to the implications for the site’s conservation 
objectives. This applies whether the project is within the Natura 2000 site or outside the site, but close enough to have a significant effect 
indirectly.    

●

●

●

●
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The conclusions of the Appropriate Assessment will be taken into account when the decision on the development consent application is 
made.   There is even power under the Regulations for development consent to be revoked, prior to the construction of the development, 
to prevent a significant effect on a site which has been nominated or designated after the grant of the development consent.

While the information provided for an EIA is often used for such an Appropriate Assessment, the scope and purpose of an Appropriate 
Assessment is very different than that for an EIA.   It is normal for developers to consider in advance whether an Appropriate Assessment 
may be needed and to ensure that sufficient information is provided with the consent application to enable the consenting authorities to 
carry it out, without needing to request further information under Regulations.

2.5 Impact Assessment Methodology
This section presents the methodology for an impact assessment for the proposed Greater Gabbard Offshore Wind Farm.

2.5.1 Key Steps in the EIA Process
The EIA process should address the following issues to provide a complete assessment :

Project definition
Consideration of the need for the project and the main alternatives considered for meeting this need
Identifying the potentially significant effects that need to be assessed and how this assessment will be carried out (i.e. scoping)
Consultation over the scope of the EIA and refinement of the scope in response to the comments that are received
Description of the baseline environment that is relevant to the potentially significant effects (i.e. that existing before commencement 
of the project and assumed to develop in its absence) and determination of the sensitivity of identified receptors/resources within 
that environment
Identification of measures to mitigate significant effects and liaising with the project design team to incorporate these (where 
possible) into the proposals
Ongoing consultation with statutory consultees and other interested parties
Assessment of the magnitude of predicted environmental effects
Evaluation of the significance of the predicted effects, both spatially and temporally
Collating the findings into an Environmental Statement and summarising the findings in a Non-Technical Summary
Subsequent ongoing environmental monitoring, assessment and other work, as required following the production of the ES

The EIA should cover the period from commencement of construction, through routine operation to decommissioning.  The temporal scope 
of the assessment covers both short term duration impacts (for example construction impacts and reinstatement) and long term impacts 
(for example permanent habitat loss and ongoing operational effects).

The spatial scope of the assessment covers the area within which changes to the environment will occur as a result of the development. 
As such, the spatial scope varies between subjects under assessment, for example, the visual effects study concentrates on the most 
sensitive viewpoints as well as providing information on the full extent of the visual envelope.  The extent of the assessment methodology 
is defined as follows:

●
●
●
●
●

●

●
●
●
●
●

An essential first step in assessing the impact of an activity is the determination of the impact boundaries. The impacted area can be 
divided into the near-field and far-field.

CEFAS Guidance Notes (CEFAS, 2004) refer to the spatial extent of investigation using the following terms:

Near Field – (the area of the development site) including cable routes and consideration of scour
Far Field – (the adjacent coastal regimes including the neighbouring shoreline) including consideration of dispersion on sediments 
and the potential for coastal erosion.

Calculation of near field and far field extents will vary according to the specific issue (coastal processes or birds, etc).  These definitions 
will allow decisions to be made on the significance of impacts and mitigation required. 

2.5.2 The Stages of  The Development
Potential environmental effects have been considered in relation to the following stages of development:

Construction: this covers preliminary site establishment, the installation of turbine support structures, erection of turbines, subsea 
cabling, associated offshore facilities and infrastructure and temporary and permanent onshore works
Operation of the scheme: i.e. when construction work has been completed and the wind farm has been commissioned and is 
operational
Decommissioning of the project

2.5.3 Approach to the Assessment of  Environmental Impacts
Each of the separate assessments dealing with the environmental topics has been undertaken in relation to a ‘baseline’. This relates to 
the existing environmental situation and how this would change if the proposed development were not to go ahead (i.e. the ‘do nothing’ 
scenario). All of the topic assessments have been undertaken on the basis of a common understanding of the nature of the proposed 
development (as described in Section 6 Project Description).

Different methodologies are required to assess the effects relating to each of the environmental topics that have been investigated as part 
of the EIA. Individual methodologies are outlined at the start of each topic section and are based upon recognised good practice.

Each environmental topic follows a common format, as outlined below:

assessment methodology
description of the baseline conditions
description of the mitigation measures that have been proposed for inclusion in the scheme
identification of the predicted impacts generated during the construction and operation phases (allowing for the agreed mitigation) 
and an assessment of the environmental effects that these are expected to cause
an evaluation of the significance of the predicted effects 
opportunities for mitigation to incorporate into the development

●
●

●

●

●

●
●
●
●

●
●
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Again where individual disciplines may vary from this, it is noted in the relevant technical section.

The relevant EIA Regulations require that certain information is provided by the Environmental Statement (“the specified information”), 
which is as shown below:

A description of the development comprising information on the site, design and size of the development 
A description of the measures envisaged in order to avoid, reduce and, if possible, remedy significant adverse effects
The data required to identify and assess the main effects which the development is likely to have on the environment
An outline of the main alternatives studied by the applicant and an indication of the main reasons for his choice, taking into account 
the environmental effects
A Non-Technical Summary of the information provided

In accordance with the Regulations, other information which should also be provided where it is reasonably required to assess the 
environmental effects of the project and the applicant is able to compile it includes:

Additional information on the physical characteristics of the project e.g. land use requirements during the construction and 
operational phases; nature and quantity of the materials used; estimates by type and quantity, of expected residues and emissions 
from the operation of the proposed development
A description of the aspects of the environment likely to be significantly affected by the development, including, in particular, 
population, fauna, flora, soil, water, air, climatic factors, material assets, including the architectural and archaeological heritage, 
landscape and the inter-relationship between the above factors
Any indirect, secondary, cumulative, short, medium and long-term, permanent and temporary, positive and negative effects of the 
development
Description of the forecasting methods used to assess the effects on the environment
An indication of any difficulties (technical deficiencies or lack of know-how) encountered by the applicant in compiling the required 
information

2.6  Best Practice
Throughout the EIA process, and the construction and operation of the development, Greater Gabbard Offshore Winds Ltd has used the 
guidance drawn up by the following British Wind Energy Association documents : 

BWEA Best Practice Guidelines for Wind Energy Development, November 1994, recently revised
BWEA Health and Safety Guidelines, 2002
Wind Farm Development and Nature Conservation, March 2001
Best Practice Guidelines – Consultation for Offshore Wind Energy Developments, 2002
BWEA Recommendations for Fisheries Liaison, December 2003

1.
2.
3.
4.

5.

●

●

●

●
●

●
●
●
●
●

In addition, the following guidance has been reflected in the EIA process and the resulting Environmental Statement :

Guidance on Electricity Works (EIA) Regulations (DTI 2000) 
DETR Circular 02/99 Environmental Impact Assessment
Preparation of Environmental Statements for Planning Projects that Require Environmental Assessment (DoE, 1995) Guidance 
Notes, Offshore Wind Farm Consents Process, DTI, January 2003, updated August 2004
Code of Practice for Seabed Developers, Joint Nautical Archaeology Policy Committee, 1998
Marine Guidance Note 275, Maritime and Coastguard Agency, 2004
Lighting of Wind Turbine Generators in United Kingdom Territorial Waters, CAA, 2003
Wind Energy and Aviation Interests, Interim Guidelines, 2002
Offshore Wind Farms – Guidance Note for EIA in respect of FEPA and CPA Applications, CEFAS June 2004

●
●
●

●
●
●
●
●
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3.  Scoping
3.1  Introduction
Scoping is the process of identifying the aspects of the environment 
and the issues that need to be considered when assessing the effects 
or impacts of a particular development. 

Scoping is undertaken through the professional judgement of the EIA 
team and through consulting organisations and individuals with an 
interest in and knowledge of the site. It takes account of published 
guidance, the effects of the development under consideration and the 
environmental factors that could be affected.

There is a formal requirement to consult as part of any Environmental 
Impact Assessment (EIA).  Throughout the process, the consultees 
can amend their recommendations on the scope in light of further 
information or in response to views expressed by third parties. It is 
therefore essential to engage in an informal ongoing scoping process 
in parallel with the formal process so that work can proceed without 
undue delay to the progress of a development, accepting that there 
may be a need to revisit certain aspects and to consider some not 
previously assessed. The scope, therefore, evolves during the EIA 
process.

3.2  Project EIA Scoping
A formal scoping opinion was sought from the Department of Trade and Industry (DTI) in order to ensure that this Environmental Statement 
(ES) contains the information required for them to evaluate the environmental effects of the proposed development. The Scoping Report 
was submitted to the DTI in February 2004, and was also sent to other organisations presented in Table 3.2-1. A copy of the Scoping Report 
is presented as Technical Report 3-1.

Department of Trade and Industry
Department of Environment, 
Food and Rural Affairs – Marine 
Consents and Environment Unit
Department for Transport – Ports 
Division
Department for Culture, Media and 
Sport
The Crown Estate
Government Office for East of 
England
East of England Regional Assembly
English Nature
CEFAS
Joint Nature Conservation 
Committee
Countryside Agency
Environment Agency
English Heritage
Suffolk County Council
Essex County Council
Suffolk Coastal District Council
Waveney District Council
Maldon District Council
Babergh District Council
Tendring District Council
Thanet District Council
Port of Lowestoft
Port of Felixstowe
Port of Ramsgate
Brightlingsea Harbour 
Commissioners

-
-

-

-

-
-

-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Harwich Haven Authority
MoD Defence Estates
Directorate of Airspace Policy
National Air Traffic Service
Royal Commission on the Historical 
Monuments of England
World Wildlife Fund
Maritime and Coastguard Agency
Trinity House Lighthouse Service
UK Hydrographic Office
Receiver of Wreck
DEFRA Sea Fisheries Inspectorate
Kent and Essex Sea Fisheries 
Committee
Eastern Sea Fisheries Committee
National Federation of Fishermen’s 
Organisations
National Federation of Sea Anglers
Association of Sea Fisheries 
Committees of England and Wales
British Telecom
Hanson Aggregates
GT UK
East of England Development 
Agency
Renewables East
East of England Tourist Board
British Helicopter Advisory Board
International Chamber of Shipping
Chamber of Shipping
British Marine Foundation

-
-
-
-
-

-
-
-
-
-
-
-

-
-

-
-

-
-
-
-

-
-
-
-
-
-

Essex Wildlife Trust
Suffolk Wildlife Trust
Suffolk Coast and Heaths Unit
Marine Conservation Society
Greenpeace
Friends of the Earth
Royal Society for the Protection 
of Birds
Royal Yachting Association
Royal National Lifeboat 
Institution
Royal Ocean Racing Club
Council for the Protection of 
Rural England (Central and 
Essex)
Suffolk Preservation Society
RMC Marine
National Grid Transco
Port of London Authority
British Trust for Ornithology
Cruising Association
South Coast Shipping
Global Renewable Energy Partners
Wildlife and Wetlands Trust
British Sub Aqua Club
Sea Mammal Research Unit
Whale and Dolphin Conservation 
Society
Nautical Archaeology Society
Ramblers Association
GE Wind Energy

-
-
-
-
-
-
-

-
-

-
-

-
-
-
-
-
-
-
-
-
-
-
-

-
-
-

Table 3.2-1: Distribution of EIA Scoping Report
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The scoping report provided information on the following : 

a description of the proposed development
the site location and description
an overview of environmental issues, including :

coastal processes and impacts upon physical environment
ecology and nature conservation
marine ecology, including benthos, fish and marine mammals
ornithology
landscape and seascape
noise and vibration
commercial fisheries
commercial navigation
marine recreation and amenity
traffic
archaeology
socio-economics
air quality
electromagnetic issues

relevant projects and studies
an outline of the proposed methodologies for completing the identification of the baseline conditions and the assessment of 
predicted impacts and effects

The temporal scope of the EIA covers the period from commencement of the first phase of development (Construction), through to the 
operational phase (Operation), to completion of operations and restoration (Decommissioning).

In its broadest sense, the spatial scope of an EIA is the area over which changes to the environment would occur as a consequence of the 
development. In practice, an EIA should focus on those areas where these effects are likely to be significant.

The spatial scope is addressed within each technical Section because it varies between specialist areas of study. 

3.3  Consultation during Scoping
As well as seeking a formal scoping opinion from the DTI, consultation was undertaken with a wide range of relevant organisations - both 
statutory and non-statutory, national, regional and local organisations. These included Suffolk County Council, Suffolk Coastal District 
Council and Suffolk Coast and Heaths Unit. A summary of the responses received to the scoping report is presented in Technical Report 
3-2.  Consultation for the onshore works was also undertaken following the selection of the onshore grid connection.

●
●
●

-
-
-
-
-
-
-
-
-
-
-
-
-
-

●
●

3.4  Scoping Opinion and Summary of  Scoping Responses
The Scoping Opinion received from DTI is presented in Technical Report 3-3.

No significant deviations to the scope described in the Scoping Report and influenced by individual scoping responses have been identified 
during the consultation process and most consultees have been broadly supportive of the approach proposed. Many of those consulted 
expressed comments relating to specific aspects of the assessment and these have been taken into account during the assessment 
process. Such comments have been taken into account in the relevant section of the ES.

3.5  Scoping of  Cumulative Effects 
Following consultation with Suffolk Coastal District Council and Suffolk County Council, it was agreed that for the onshore works only traffic 
needs to be considered for cumulative effects.  It should be noted that other potential onshore wind farm applications may have been 
proposed since the date of this assessment.

The Thames Estuary developers co-drafted a discussion document for the scoping of offshore cumulative effects, for wind farms and other 
forms of development.  For the proposed Greater Gabbard Offshore Wind Farm, the following issues were scoped out at that stage:

Military Aviation
Landscape and Visual
Marine Mammals – Note that this was subsequently scoped back “in”.
Marine Archaeology 
Water Quality
Oil and Gas Installations
Tourism (subset of socio-economics)
Noise and Vibration

The proposed cumulative effects assessment discussion document was presented to DTI, DEFRA and statutory consultees in June 2004, 
and a copy of the document can be found in Technical Report 3-4.

The following table summarises the outline scoping for the Thames Estuary offshore wind farm projects at that stage.

●
●
●
●
●
●
●
●
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Potential Cumulative Effect

Greater 
Gabbard

Gunfleet
Sands I

Gunfleet 
Sands II

Kentish
Flats

London
Array

Thanet

Greater Gabbard Not 
Applicable

Gunfleet Sands I Birds
Navigation
Fish
Fisheries

Not 
Applicable

Gunfleet Sands II Birds
Navigation
Fish
Fisheries

Birds
Navigation
Fish
Fisheries
Landscape

Not 
Applicable

Kentish Flats Birds
Navigation
Fisheries

Not Applicable Birds
Navigation
Fish
Fisheries

Not 
Applicable

London Array Birds
Fish
Navigation
Fisheries

Birds
Fish
Fisheries
Navigation

Birds
Fish
Fisheries
Navigation

Birds
Fish
Fisheries
Navigation

Not 
Applicable

Thanet Birds
Navigation
Fishing
Cetaceans

Birds Birds Birds
Navigation
Fisheries

Birds 
Navigation
Fisheries
Fish

Not Applicable

Table 3.5-1: Potential Cumulative Effects, as identified, “Round 2 Offshore Wind Farm, Thames Estuary, 
Proposed Cumulative Effects Assessment – Discussion Document”, June 2004

Further analysis of the navigation in the Thames Estuary SEA, and the results of the navigation risk assessment, have concluded that the 
effects of the proposed Greater Gabbard Offshore Wind Farm on navigation are distinct from all other projects, and no cumulative effects 
are apparent. 

Table 3.5-2 summarises the projects which are likely to have a cumulative effect with the proposed Greater Gabbard Offshore Wind Farm 
and were scoped “in” at the same time, in the Thames Estuary Cumulative Effects Discussion Document : 

Marine Aggregate Extraction

239/1
Navigation
Coastal Processes
Sub-Tidal Benthic Ecology

446/447 Cutline Navigation
Coastal Processes

452
Navigation
Coastal Processes
Sub-Tidal Benthic Ecology

119/3
Navigation
Coastal Processes
Sub-Tidal Benthic Ecology

Port Developments

Felixstowe South Reconfiguration Navigation
Coastal Processes
Sub-tidal benthos ecology (material disposal site)
Commercial Fisheries

Bathside Bay Navigation
Coastal Processes
Sub-tidal benthos ecology (material disposal site)
Commercial Fisheries

Shellhaven Navigation

Table 3.5-2: Other Projects likely to be Cumulative with the proposed Greater Gabbard Offshore Wind Farm
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Table 3.5-3 summarises the projects which are unlikely to have a cumulative effect with the proposed Greater Gabbard Offshore Wind Farm 
and were scoped “out” in the Thames Estuary Cumulative Effects Discussion Document :

Marine Aggregate Extraction Airports

108/3 London Manston

109/1 Subsea Cables and Pipelines

113/1 Britned

327 Navy Practice and Exercise Areas

257 X5122

108/2 X5123

Capital Dredging X5119 Kentish Knock

Princes Channel

Table 3.5-3: Projects unlikely to be Cumulative with the proposed Greater Gabbard Offshore Wind Farm

Subsequent EIA work has identified a change for some issues discussed in the Thames Estuary Cumulative Effects document, drafted in 
June 2004, as follows :

Issues Subsequently Scoped “Out”
Fish
Navigation

Issues Subsequently Scoped “In”
Marine Mammals (subsea noise)

●
-
-

●
-
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4. Consultation
4.1 Introduction
Communication and consultation are key elements of the EIA process, 
designed to allow stakeholders and the public to be fully informed and 
become engaged in the evolution of the development proposals.  This 
process also ensures that any concerns or ideas are considered.

Communication is required to keep the public and other stakeholders 
informed on the development and progress of the scheme through 
the planning process, subsequent construction (should consents be 
granted) and operation.

Consultation should continue throughout the EIA process, principally 
with statutory consultees but also more widely. Experience indicates 
the benefits of understanding the concerns (real or perceived) of 
those who may eventually raise objections in order to be able to 
respond in the most effective manner. This approach ensures that 
the ES considers the views of stakeholders and includes strong 
counter arguments, alternative interpretations as appropriate or valid 
mitigation or compensation proposals on all those aspects on which 
objections may be lodged.

Greater Gabbard Offshore Winds Ltd (GGOWL) treats consultation and communication seriously, and has sought to engage proactively with 
stakeholders at local, regional and national level in a wide range of interests.

The key objectives of project consultation are:

to raise awareness and understanding of the project
to identify and seek to address any objections or concerns
to encourage local pride in the project
to comply with GGOWL’s legal obligations; and 
to assist with the achievement of the necessary consents

4.2 Consultees
A variety of stakeholders may need to be involved in any consultation process both to meet statutory requirements and to represent the 
full range of views on an issue. Identification and engagement of a balance and range of stakeholders can be the most challenging aspect 
of project consultation.   When consulting the public, the process is designed specifically to meet the needs of the target audience in an 
appropriate and effective way to provide valuable feedback.

The full list of consultees for the project is presented as Appendix 4-1.  The consultees can be broadly categorized into the following 
groups: 

Regulatory Authorities
Statutory Consultees / Publicly Funded Organisations
Non-Governmental Organisations
Clubs and Societies 

In addition, general public consultation is also important.  

4.3  Methods of  Communication
The following methods of communication have been utilised since the award of the proposed Greater Gabbard Offshore Wind Farm under 
the Round 2 process : 

Direct consultation meetings / briefings
These direct meetings provide the consultee with the opportunity to request detailed information on the project and to provide direct 
feedback to the project company.  A table of consultations, showing the dates of meetings with such consultees, is provided as Appendix 4-1. 

In addition to “one-to-one” briefings, two larger project briefings were held:

Project Introductory Briefing, October 2004, Aldeburgh
This event was held at the Jubilee Hall, Aldeburgh, on the 22nd of October 2004. The purpose of the briefing was to introduce the project to 
local and regional consultees, and to brief the audience on work undertaken to date and the proposed work schedule for the next year. 50 
organisations were invited, of which 33 attended – a total of 45 attendees were present.

●
●
●
●
●

a)
b)
c)
d)

a)

i.
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Pre-Application Briefing, September 2005, Woodbridge
This event was held in the Council Chamber of Suffolk Coastal District Council on 12th September 2005.  The purpose of the briefing was 
to summarise the work performed to date and to inform the audience (the majority of which comprised officers and members of relevant 
councils) of the forthcoming applications for statutory consents.  78 people from 28 organisations were invited, of whom a total of 36 from 
17 organisations attended.

Project Web-Site 
The project web site, www.greatergabbard.com, was launched in March 2005 to disseminate general project information to those 
previously unfamiliar with it.
 
It is proposed to keep the web site updated during the construction phase of the project to keep the general public informed of progress. In 
addition the Non Technical Summary can be viewed and / or downloaded from the web site.

Project Brochure 
A Greater Gabbard Offshore Wind Farm Project brochure was developed in October 2004, featuring key project information and 
a location map. The brochure has been distributed to consultees and the general public at events, meetings and on request. 

Public Exhibition
A public exhibition was held at the Jubilee Hall, Aldeburgh, on the 23rd of October 2004, the day after the Project Briefing.  The event was  
publicised in the following manner: 

Exhibition Posters were designed and displayed in local shops, public venues and council buildings
Advertisements were placed in the “Public Notice” and “Events” sections of the following local and regional newspapers and were 
featured for two weeks prior to the event:

East Anglian Daily Times
Evening Star
Aldeburgh Gazette

The exhibition included a number of displays, videos and information leaflets:

Greater Gabbard project “story board” display
General offshore wind farm information video 
Model wind turbine
Greater Gabbard project brochure
Greater Gabbard FAQ sheet
Project Developer information brochures (Airtricity / Fluor)
Public Questionnaire

Throughout the event, the project team was available to answer questions relating to the project.

In total 118 members of the public attended this public exhibition.  

ii.

b)

c)

d)

●
●

-
-
-

●
●
●
●
●
●
●

During the Greater Gabbard Public Exhibition, visitors had access to a “Public Questionnaire”. The questionnaire comprised ten questions, 
which covered general views about wind power, environmental concerns and more specific questions on the Greater Gabbard proposal.

The feedback received suggested strong support for the proposed Greater Gabbard Offshore Wind Farm among respondents at that stage. 
The questionnaire included a comments section, which provided an insight into the main concerns people have, which included birds, 
fishing, sailing and effects on marine life.  The result of the questionnaire were as follows:

Over 85% of respondents support wind power as a source of renewable energy generation
96% of respondents think there should be more electricity generated from renewable sources
From the information available at the exhibition, over 80% of respondents either strongly support or tend to support the proposed 
Greater Gabbard Offshore Wind Farm
Almost 90% of respondents thought that the location of the proposed Greater Gabbard Offshore Wind Farm was either very good / 
good or acceptable

4.4  Special Interest Groups
GGOWL has taken care to consult carefully with all relevant decision makers, consultees and stakeholder groups.   Nevertheless GGOWL 
would particularly emphasise the consultation it has carried out in relation to fishing and navigation matters, noted below. 

Fishing Industry
At the project outset, a member of the Project Team was designated the Fisheries Liaison Officer (FLO) to undertake consultations with 
the fishing industry.  The FLO has been supported and complemented as necessary by a fisheries consultant.  Meetings and briefings 
were undertaken throughout the EIA process, and local fishing vessels were used to perform some of the surveys required for EIA.  
Communications with the fishing industry are ongoing, and Fisheries Notices are published on the project web site.

Commercial Navigation Sector
The proposed wind farm is adjacent to areas well known for their density of commercial shipping, and from the project outset GGOWL 
has engaged with all facets of the commercial navigation community, including statutory authorities, port authorities, trade associations, 
operators, and pilot associations.

●
●
●

●
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5. Regulatory and 
Policy Context

5.1 Statutory Consents and Permissions
The consenting regime for offshore wind farms has been significantly 
changed by the provisions of the Energy Act 2004.   Of most 
importance to the proposed Greater Gabbard Offshore Wind Farm 
is the extension of the consenting regime and related legal matters 
beyond UK territorial waters.   

The foundation for this is the declaration of a Renewable Energy 
Zone (The Renewable Energy Zone (Designation of Area) Order 
2004, made under Section 84 of the Energy Act 2004) in relation 
to the United Kingdom’s rights under Part V of the United Nations 
Convention on the Law of the Sea 1982 for the economic exploitation 
and exploration of its exclusive economic zone under the Convention 
for the production of energy from the water, currents and winds (Article 
56, UNCLOS).

The Order designating the Renewable Energy Zone (REZ) came 
into force on 15 November 2004.   The area covered comprises, in 

essence, the UK continental shelf up to 200 miles from the shoreline, with a reduced area where such a distance clashes with the 200 mile 
limit of another state.

The proposed Greater Gabbard Offshore Wind Farm is located partly within territorial waters and partly within the REZ.

The Energy Act also provides for:

the extension, where needed, of the civil and criminal law in relation to offshore renewable installations, whether in territorial waters 
or the REZ;
changes to the electricity transmission and distribution regime relating to offshore renewable installations; a decommissioning regime 
for such installations; and incidental changes to other legal regimes relating to aviation and other matters.

In relation to consenting and related matters, the Energy Act has extended the Section 36 (Electricity Act 1989) regime to cover the REZ, 
enabled a navigation extinguishment declaration to be made in relation to a Section 36 consent inside territorial waters, and provided  a new 
regime for the declaration of safety zones inside territorial waters and the REZ.   

The consents required for the proposed Greater Gabbard Offshore Wind Farm are considered briefly in turn.

5.1.1  Section 36 Electricity Act 1989 (Section 36 consent)
This is the lead consent for the project.   It is granted by the Secretary of State for Trade and Industry.  It is used to regulate new generating 
stations which are 50MW or above onshore and 1MW or above offshore. It permits the construction and operation of the wind turbines, 
transformer stations and meteorological masts.   In the light of certain provisions in the Energy Act 2004, and contrary to the approach taken 
to Round 1 projects, the Section 36 consent will not cover the inter-array cables or the export cables.   No part of the Section 36 application 
will be above mean low water, being the boundary of jurisdiction of the planning authorities onshore.

5.1.2  Section 5 Food and Environment Protection Act 1985 (FEPA licence)
A licence under Section 5 is granted by the Secretary of State for Environment, Food and Rural Affairs. The primary objectives of the FEPA 
regime are to protect the marine ecosystem and human health, and to minimise nuisance and interference to other legitimate uses of the 
sea. A licence permits the deposit of substances or articles in the sea or under the sea bed.   The Greater Gabbard licence will relate to the 
installation of wind turbines, transformer stations, meteorological masts and their foundations, the inter-array and export cables, deposit 
of scour protection, rock armouring of cables and other matters.  The FEPA regime covers the area below mean high water springs and 
includes the REZ.

In due course there may be a need for a further FEPA licence in relation to the disposal at sea of materials arising from the installation of 
the foundations.
 
5.1.3  Section 34 Coast Protection Act 1949 (CPA consent)
A consent under Section 34 is granted by the Secretary of State for Environment, Food and Rural Affairs.  Consent is required for specified 
marine works which, while being carried out, or subsequently, are likely to result in obstruction or danger to navigation. The regulated 
operations are the construction or alteration of works and the deposit or removal of objects or materials. The Greater Gabbard consent will 
relate to the construction of the inter-array and export cables.  Consent is not required in relation to the turbines, transformer stations and 
meteorological masts, by virtue of an exemption under Section 35 CPA.

●

●
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The CPA regime covers the area below mean high water springs to the 12 mile limit and, outside territorial waters, applies to areas 
designated under the Continental Shelf (Designation of Areas) (Consolidation) Order 2000 (as amended).  The designated areas under 
this Order include that part of the REZ which is relevant to the proposed Greater Gabbard Offshore Wind Farm. 

5.1.4  Section 36A Electricity Act 1989 (navigation extinguishment declaration)
A declaration under Section 36A has the effect of extinguishing or suspending the public rights of navigation through the space occupied 
by the structures approved under a Section 36 consent i.e. the turbines, transformer stations and meteorological masts.  It is made by the 
Secretary of State for Trade and Industry. There is no obligation to seek such a direction and this provision is only available within territorial 
waters.  The principal benefit is that it provides a complete defence to an action in nuisance that the structures are interfering with public 
rights of navigation.  GGOWL is applying for such a declaration.   

5.1.5  Section 95 Energy Act 2004 (safety zone)
Section 95 allows the Secretary of State for Trade and Industry to declare a safety zone, either on his own initiative or where an application 
is made to him.  It applies to territorial waters and the REZ.  In essence a safety zone makes it a criminal offence to do something which is 
prohibited by the terms of the safety zone declaration, subject to certain exceptions under regulations yet to be introduced.   In practice, a 
zone will either prohibit the entry of non-project vessels into a specified area, or prohibit specified activities (e.g. aggregate extraction) or 
both.   The zone is defined by reference to a specified structure (e.g. a wind turbine).  GGOWL will be applying for safety zones in relation to 
the construction, operational and decommissioning phases of the project.   The terms of the zone GGOWL will be seeking are summarised 
in Sections 6.6.1 and 6.9.1

It should be noted that, strictly, neither a safety zone declaration nor a navigation extinguishment declaration is a statutory consent.  
However, they are intimately connected with the consenting process and have been included here for that reason.

5.1.6  Section 57 Town and Country Planning Act 1990 (planning permission)
Planning permission is granted by the Suffolk Coastal District Council, for all development above mean low water mark.   This will include 
the onshore cable and substation and ancillary works (temporary and permanent), but exclude works within the Section 37 consent.

5.1.7  Section 37 Electricity Act 1989 (Section 37 consent)
Section 37 consent is granted by the Secretary of State for Trade and Industry.   It is used to regulate all electricity overhead lines.   When 
granted it is invariably accompanied by deemed planning permission under Section 90 of the Town and Country Planning Act 1990.   
GGOWL is applying for consent for alterations to the existing overhead power line to enable a “tie in” with the new substation to be 
constructed next to the power line.   These works are sufficiently minor that they would ordinarily be exempt from the need for a Section 37 
consent.  However, the exemption does not apply where the works are within an AONB, as in this case. Suffolk County Council and Suffolk 
Coastal District Council will be statutory consultees in relation to the application. 

Following consultation with the Environment Agency consent is not required under the relevant Land Drainage and Sea Defence byelaws 
for the inter-tidal works.

No other statutory consents are expected to be required.  

5.2 National and local policy framework
National policy
Successive UK governments have recognised the threat from climate change.  The dangers which it presents have been summarised in 
Section 1.5.   The UK response in policy terms has taken place at national, European and international level.   Climate change issues have 
also formed a central part in wider policies promoting sustainable development.
This Section concentrates on the key documents and measures comprising UK national policy on electricity generation from renewable 
sources, including offshore wind.   It then considers relevant regional and local planning policies.

Targets/goals
There are three main overall UK environmental targets/goals which set the national policy framework:

Kyoto Protocol (Kyoto Protocol to the United Nations Framework Convention on Climate Change (1997):  to reduce greenhouse gas 
emissions (comprising six gases, including carbon dioxide) by 12.5% compared to 1990 levels, averaged over the period 2008 to 2012.  
This represents the UK’s agreed share of a wider European Union target under the Protocol, and is a legally binding commitment.   The 
Protocol was signed in 1997 and came into force in February 2005.  

UK national goal: to reduce carbon dioxide emissions (i.e. only one of the Kyoto greenhouse gases) by 20% below 1990 levels by 2010.   
This derives from a manifesto commitment in the 1997 General Election.  

UK national goal: to reduce carbon dioxide emissions by 60% below 1990 levels by about 2050, with real progress by 2020.  This was 
laid down in the Energy White Paper in 2003, considered further below. In setting this goal the government accepted one of the key 
recommendations of  the Royal Commission on Environmental Pollution in its report “Energy - the Changing Climate” (June 2000).   

At European level, Directive 2001/77/EC on the “Promotion of Electricity Produced from Renewable Energy Sources in the Internal Electricity 
Market” was adopted in September 2001. Among other measures, it requires under Article 3 that Member States take appropriate steps 
to encourage greater consumption of renewable electricity in conformity with national indicative targets.   Member States are required to 
adopt and publish a report no later than October 2002 setting a national indicative target for future consumption of renewable electricity for 
the following 10 years, and to review that target every five years.   The Directive lays down an indicative target for the UK of 10.0%.   This 
requirement has been satisfied by the Energy White Paper, confirming earlier commitments on the UK target for renewable energy.

Renewables Obligation
There is a wide range of practical measures promoted by the UK government to assist in combating climate change.    These have evolved 
over a number of years, and were drawn together in a government document “Climate Change: the UK Programme” (November 2000) after 
an extensive consultation exercise.  Among the measures noted in the Programme is the Renewables Obligation.  This was announced in 
January 2000. It had emerged as part of a government review of renewable energy policy after taking office in 1997 and after consideration 
of the responses to a major consultation paper (“New and Renewable Energy: Prospects for the 21st Century”, March 1999) on what 
measures would be appropriate to ensure renewable sources contributed 10% of UK electricity supply by 2010.

The Renewables Obligation (RO) was introduced in England and Wales in April 2002.   Equivalent measures are in place in Scotland and 
Northern Ireland.    Under the RO, electricity suppliers must source an increasing percentage of the electricity from specified renewable 
sources, or make a “buy out” payment to a “buy out” fund.   The percentages for England and Wales rise each year and reach 10.4% for 
2010.   This has recently been extended, as explained below.  The RO is in place until 2027.     
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Electricity generated by wind power is one of the renewable sources of electricity recognised under the RO.   Accordingly, electricity 
generated by Greater Gabbard Offshore Wind Farm will contribute to the meeting of the annual incremental RO target.

Energy White Paper
The UK government published its Energy White Paper entitled “Our Energy Future - Creating A Low Carbon Economy” in February 2003 
being the conclusions from a major review of national energy policy.

This is the key national policy document relevant to consideration of the consents for the project.   It is described in the introduction by the 
Prime Minister as “a milestone in energy policy”.   In the chapter on low carbon generation, it states:

“A new energy policy demands new thinking about energy supply.   We need a shift towards energy sources and generation 
technologies that produce much less or no carbon … In particular: renewable energy will play a vital part.  To date, renewable 
energy has expanded far less in the UK than in some other European countries.  Yet the potential is huge.  For example, the 
UK has over one third of Europe’s entire potential for offshore wind energy. [We conclude it is right to concentrate our efforts on 
energy efficiency and renewables [as opposed to new nuclear build]”

“If we are to achieve a 60% reduction in carbon emissions by 2050, we are likely to need renewables by then to be contributing at 
least 30% to 40% of our electricity generation and possibly more.  We therefore need to develop a framework which encourages 
the development of a wide range of renewable options and to make significant changes to our institutions and systems” .

“… our aim for renewables is that they should supply 10% of UK electricity in 2010, as long as the cost to customers is acceptable.  
We believe that renewable sources of energy will increasingly demonstrate that they can meet our energy needs both economically 
and in a carbon free way.  Technologies such as onshore and offshore wind and biomass are potentially - after energy efficiency 
and alongside CHP - the most cost-effective ways of limiting carbon emissions in the longer-term.  We expect industry to respond 
to the framework established by the Government and demonstrate they can achieve our goals at an acceptable cost.  On that 
basis, our aspiration is by 2020 to double renewables’ share of electricity from our 2010 target and we will pursue policies to 
achieve this”.

“Developing our carbon aims will require the rapid expansion of offshore wind not only within territorial waters but beyond” .

In addition to environmental considerations, another main theme of the Energy White Paper is security of energy supply.  The White Paper 
Overview states:

“As we shift from being a net energy exporter to being once again a net energy importer we may become potentially more 
vulnerable to price fluctuations and interruptions to supply caused by regulatory failures, political instability or conflict in other 
parts of the world … The best way of maintaining energy reliability will be through energy diversity.   We need many sources of 
energy, many suppliers and many supply routes.   Renewables and smaller-scale distributed energy sources … will help us to 
avoid over-dependence on imports and can make us less vulnerable to security threats.” 

Subsequent to the Energy White Paper the government gave consideration to requests from various stakeholders to set a higher percentage 
renewables contribution under the RO for a date beyond 2010.    In the light of this, the RO was formally amended in 2005 to increase the 
percentage beyond 2010 in increments which reach 15.4% in 2015.   The aspiration to achieve 20% by 2020 remains.

The proposed Greater Gabbard Offshore Wind Farm is a major offshore wind farm which is intended to commence construction offshore 
in 2008 and be fully operational by 2009, assuming consent is granted.  As at August 2005, the entire installed wind generating capacity 
in the UK was 1,090MW, generating approximately 2.78 TWh, equivalent to approximately 0.8% of total UK electricity supply (see table  

5.3-1 below).  The proposed Greater Gabbard Offshore Wind Farm would in its own right increase the current UK installed capacity of 
wind power by almost 50% and meet approximately 5% of the 2010 renewables energy target.   Alone it would contribute 0.4% of the UK’s 
electricity supply. It will therefore contribute significantly to the achievement of the government’s target for renewable energy generation of 
10% by 2010. 

The project is also the first to seek consent beyond territorial waters, thereby playing a pioneering role in meeting a specific requirement of 
government renewables policy to promote offshore wind generation outside territorial waters.   It will also make a contribution to the diversity 
of energy supply in the UK.

For these reasons, the project can justifiably be said to be in the national interest.

For completeness, it should be noted that Planning Policy Statement 22: Renewable Energy (August 2004) does not apply to offshore 
renewable energy projects on the basis that the land use planning system does not extend offshore.  In addition, PPS22 does not address 
the onshore elements of offshore renewable energy schemes.  Planning Policy Guidance 20: Coastal Planning (PPG20; September 1992) 
notes that the coast is a major attraction for conventional energy generation projects and that renewable energy generation such as wind 
and tidal energy can have a significant impact on the coastal environment.  (The guidance predates the emergence of the offshore wind 
industry.) There is no specific guidance beyond a general statement that a balance must be struck between national policy to develop and 
exploit renewable energy sources and the need to protect the environment.

Regional and local policy
The planning regime under the Town and Country Planning Act 1990 relevant to the project only extends to the mean low water mark.  This 
is the administrative boundary of the two relevant planning authorities, Suffolk County Council and Suffolk Coastal District Council, and 
there is no designated planning authority under the Act for the area between mean low water and the 12 mile limit of territorial waters.   The 
parts of the project below mean low water are approved under other legislation as explained in Section 5.1.

The planning policy framework nationally is in a transitional phase due to major structural changes introduced by the Planning and 
Compulsory Purchase Act 2004.    Under this Act Structure Plans are to be phased out and Regional Spatial Strategies (also superseding 
Regional Planning Guidance) are, in effect, to replace them.    Local plans are to be replaced by Local Development Documents pursuant 
to a Local Development Framework.

At regional level, “Regional Planning Guidance for East Anglia to 2016” (RPG6, November 2000), which covers Suffolk is the current 
guidance though it does not have the status of an Regional Spatial Strategy (RSS) under the revised system.    It is to be superseded by 
a RSS to be known as the East of England Plan.   This draft RSS was published for consultation in December 2004 and is not expected to 
be formally adopted until 2007.   At that time the current adopted Suffolk Structure Plan will be superseded, with the exception of certain 
specific policies which will be “saved” for a period of time.

At local level, the current adopted Suffolk Coastal Local Plan will in due course be superseded by the Local Development Documents 
adopted, after consultation and public inquiry, by Suffolk Coastal District Council.     None of the substantive policy documents has yet been 
issued for public consultation.

As at the date of this Environmental Statement, the relevant adopted development plan for the administrative area in which  the onshore 
works are located is  the Suffolk Structure Plan 2001 and the Suffolk Coastal Local Plan Incorporating the First Alteration 2001.   Strictly, the 
policies under these plans only relate to the onshore (i.e. above mean low water) elements of the project, namely the cables, substation, 
connection works to the existing overhead power line and related works (temporary and permanent).
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The Structure Plan was prepared and adopted to cover the period up to 2016.  The Suffolk Coastal Local Plan Incorporating the First 
Alteration was adopted by Suffolk Coast District Council in February 2001.   It covers the period up to 2006.

The approach to applying planning policies to the proposed Greater Gabbard Offshore Wind Farm  is unusual, as the main part of the 
project (the array of wind turbines) is a considerable distance (over 25km) outside the area of both planning authorities, and not within the 
area of any other planning authority.   Furthermore, the policies in the two Plans and their supporting text do not expressly consider offshore 
wind farms, and their onshore requirements, as the sector was in its infancy at the time the plans were prepared.

Statutory and other designated areas
Before considering the detailed regional and local policies, it is helpful to note that there are a number of statutory designations which are 
relevant, directly or indirectly, to the onshore works above mean low water.   These are explained in more detail in Section 9.2.1 and shown 
on Figure 9.2-1, and are considered briefly below. 

Area of Outstanding Natural Beauty
The onshore part of the development will be within the Suffolk Coast and Heaths Area of Outstanding Natural Beauty (AONB).   There is 
a specific policy in the Local Plan relating to development in the AONB, which is considered below, and is consistent with current national 
guidance in Planning Policy Statement 7: Sustainable Development in Rural Areas (July 2004).  

Heritage Coast
The onshore development also crosses the Heritage Coast designation.  PPG20 notes that Heritage Coast is not a statutory designation.  
It goes on to summarise the four main objectives of this category of designation.  Of these, the only relevant objective in relation to the 
proposed Greater Gabbard Offshore Wind Farm is the objective “to conserve, protect and enhance the natural beauty of the coasts 
including the terrestrial, littoral and marine flora and fauna, and their heritage features of architectural, historical and archaeological 
interest”.  This is relevant to the works above mean low water.  The Structure Plan contains a specific policy relating to the Heritage 
Coast, which is considered below.  The Local Plan simply notes the Heritage Coast designation and states that the “definition of a narrow 
coastal strip recognises the national importance of its high scenic quality and its largely unspoilt nature and the need for these assets to 
be safeguarded”.

Special Protection Areas/Sites of Special Scientific Interest
None of the onshore works proposed fall within any of the SPAs or SSSIs identified in Section 9.2.1.   The only exception to this relates to 
the temporary use of part of the Sandlings SPA (which is also designated as the Leiston-Aldeburgh SSSI) during the works necessary for 
the connection to the existing overhead line.    The minor and temporary use of this area is explained in more detail in Section 6.7.    

For completeness, no works will be carried out within other, non-statutory, areas noted in Section 9.2.1.3 (County Wildlife Sites etc). 

Renewable energy policies for the region
There are enabling policies within the existing RPG6 which are broadly supportive of renewable energy, and note the likelihood of large 
scale offshore wind farms  (paragraphs 10.4 to 10.6 and policy 60).

Under the draft East of England Plan there are more detailed and positive policies, which are very supportive of renewable energy 
developments.   Policy ENV8 lays down a regional renewable energy target of 14% by 2010 (including offshore wind) of electricity 
consumption in the East of England.   It requires the local development documents of Councils within the region to contain policies for 
promoting and encouraging renewable energy, with a presumption in favour of such developments, including the on-shore developments 
associated with offshore energy generation.   Further, such policies should encourage the use of existing infrastructure and undergrounding 
of cable connecting new plant to the grid, wherever possible.   

It is submitted that the proposed Greater Gabbard Offshore Wind Farm is fully in accordance with these emerging policies and will make a 
significant contribution to meeting the proposed regional electricity target by 2010.

Renewable energy policies for Suffolk
The Suffolk Structure Plan 2001 has a strong emphasis on promoting sustainable development, and addressing the potential for conflict 
between the need to promote development and the need to protect the environment.   

One of the 32 stated objectives (objective 20) of the Plan  is “To promote and enable the use of renewable energy sources, and energy 
conservation”. This is reflected in policy ENV10:

Policy ENV10: Proposals for all types of renewable energy development will be supported where there is no material conflict with 
residential amenity or with policies for transport or protection of the environment.  

Most new combustion-based renewable energy development will be located on employment areas allocated in local plans.  
Development will be acceptable in the countryside as an exception to policy ENV4, where it can be demonstrated that there is a 
lack of suitable alternative sites and there is no material conflict with residential amenity or with policies for transport or protection 
of the environment.

The second paragraph does not apply as the project is not combustion-based.   The transport effects of the project are minimal, as 
considered in Section 9.5.8.   The onshore works will not have a material impact on habitats, fauna and flora for the reasons considered in 
Section 10.2.  In terms of landscape impact, the reasons for locating  the new substation within the AONB are set out in Section 7.3 and 
7.4.  The policy issues are considered below in relation to the equivalent AONB policies in the Local Plan. 

Renewable energy policies for Suffolk Coastal District 
The Local Plan has a strong emphasis on applying the principles of sustainable development.  At paragraph 1.18 the Plan states:

It would be inappropriate to have a single policy to address the principle of sustainability because it is a principle that influences the 
whole content of the Local Plan in terms of its policies and proposals.  This principle is incorporated into the following objective:

A primary objective of the Local Plan will be to ensure that development is consistent with meeting present needs while not 
compromising the ability of future generations to meet their own needs or enjoy high quality environment.

The Local Plan is supportive of renewable energy developments, subject to certain caveats.  There are two energy/electricity policies which 
require consideration in relation to the proposed Greater Gabbard Offshore Wind Farm as a renewable energy project falling in part within 
the Council’s area, namely:

Policy AP98: In view of the environmental benefits associated with harnessing renewable energy sources, the District Council will 
support the development of renewable energy schemes provided that it can be shown that such development would not cause 
significant harm to interests of acknowledged importance in the local environment.

In assessing proposals for renewable energy schemes, in addition to the local and wider benefits which the proposal may bring, 
the District Council will have particular regard to the following issues:

the immediate and wider impact of the proposed development on the natural beauty of the landscape. Particular care 
will be taken in assessing proposals for developing renewable energy projects in the areas with special designations, 
where stricter planning controls are applied. In the Area of Outstanding Natural Beauty, the siting of major developments 

i.
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will be permitted only if justified by a proven national interest and a lack of alternative sites. In Special Landscape Areas 
[SLAs], the District Council will require evidence of a lack of alternative sites outside the SLA before such proposals will be 
permitted;

the impact of the proposed development on ecologically important areas;

other impacts, such as noise, vibration and safety;

the need to protect features and areas of natural, cultural, historical and archaeological interest;

the measures that would be taken, both during and after construction, to minimise the impact of the development on local 
land use and residential amenity.

Where permitted, a high standard of design, materials and landscaping to reflect the setting will be expected. Supply and power 
lines will be judged against Policy AP90.

Policy AP90: Major overhead transmission lines (275 kV or over) and substations must avoid the Area of Outstanding Natural 
Beauty, unless no alternative solution is possible and the line is required in the national interest. They should, wherever practicable, 
avoid other sensitive areas, such as Special Landscape Areas, wetlands supporting high concentrations of water birds and 
Conservation Areas, but where they are so located they must respect satisfactorily the form and character of the area. 

Where other lower voltage transmission lines must cross sensitive areas, they will be expected to be placed underground or, if that 
is not possible or would not significantly reduce their visual impact, they should be carefully sited, so as to avoid undue damage 
to the local environment. 

In respect of electricity supply lines to individual properties, the District Council will co-operate with electricity supply companies 
to ensure that, by careful siting and design, there will be minimal intrusion into the townscape or landscape. In every instance, the 
feasibility of burying lines will be considered.

It is clear that policy AP98 relates to the main development and policy AP90 relates to the associated electricity line linking the project to 
the grid and any associated substation.  

In the case of the proposed Greater Gabbard Offshore Wind Farm, the wind farm will be more than 25km from the AONB, far outside the 
jurisdiction of the planning authority (and any other planning authority) and as such this policy is not relevant.   This is particularly the case 
as the policy says that “Supply and power lines will be judged against policy AP90”.

The caveats in policy AP98 are, in any event, also reflected in policy AP90, just quoted, which is directly relevant.   These caveats are also 
contained in the general policy on the AONB (Policy AP12), and it is convenient to consider policies AP90 and AP12 together:

Policy AP12: In order to safeguard the quality of the landscape within the Suffolk Coast and Heaths Area of Outstanding Natural 
Beauty, as shown on the Proposals Map, the District Council will not grant planning permission for any proposed development 
which would have a significant adverse impact on the landscape. Only proven national interest and lack of alternative sites can 
justify an exception. 

Where development proceeds because of proven national interest, the removal and mitigation of any adverse effects of the 
development on the landscape and its wildlife will be required in the event of that development becoming redundant at a later 
date. 

ii.
iii.
iv.
v.

For any development in the AONB, the environmental effects of new proposals will be a major consideration, having regard to the 
economic and social well-being of the area. The District Council will require a high standard of design and landscaping, and other 
appropriate measures to be taken in order to minimise the impact of the development on the landscape. 

The project does not involve the creation of new “major overhead lines (275kV or over)” under policy AP90.   The overhead line works 
required are minor alterations to the existing, longstanding, overhead line so as to enable the project to connect into it.   The remainder 
of the cabling will be buried underground in compliance with the policy’s requirement that new major overhead lines be avoided, if at all 
possible, in the AONB.

The project does require the location of a substation in the AONB.   The reasons for the landfall of the electricity cable near Sizewell are 
explained at Section 7.3.  The reasons for the particular location of the substation are considered at Section 7.4.   The new substation 
will have an adverse impact on the landscape in its vicinity, see Section 10.5.3.1.   Given its proximity to a major existing power line, the 
significance of the impact is debateable.  If it is considered significant, then it is submitted that the project comfortably meets the “national 
interest” and “lack of alternatives” tests laid down in policies AP90 and AP12 so as to permit this as an exception.  

The landscaping and other mitigation measures proposed in relation to the substation are described in detail in Section 6.7.4.  They have 
been prepared so as to satisfy the high standard required under the third paragraph of policy AP12 and so as to respect satisfactorily the 
form and character of the area as required by policy AP90.

Other relevant policies under the Suffolk Structure Plan
The following policies are also relevant to the project:  

Policy ENV3: To conserve and enhance the special character of Suffolk, the local planning authorities will require high standards 
of siting, design and landscaping in all development.  Designs and layouts should respect the characteristics of their sites and 
surroundings, while achieving densities of development consistent with the efficient use of land.

This applies to the onshore works above mean low water mark.  It is submitted that the proposals summarised at Section 6.7.4 
satisfy its requirements.

Policy ENV4: The landscape quality and character of the countryside and coast will be protected for their own sake and their non-
renewable and natural resources will be conserved.  Development not required for the efficient operation of agriculture, forestry 
and recreation will only be acceptable where there is an overriding case for a location in the countryside.  Proposals for prominent 
structures will only be acceptable if the local planning authority is satisfied that they are essential in the countryside, and that the 
location, siting and design minimises adverse impact on the environment.

Policy ENV7: Development which would have a material adverse impact on the Broads, Areas of Outstanding Natural Beauty, or 
the Heritage Coast will only be acceptable where an overriding national need for development in the particular location can be 
demonstrated and there is a lack of acceptable alternative sites.  Where development proceeds because of an overriding national 
requirement, removal and restoration of the site will be required in the event of redundancy at a later date.

Policies ENV4 and ENV7 address the same fundamental issues as those considered in relation to Policy AP12 relating to the 
AONB.   The considerations are essentially the same as those considered above in relation to that policy.

Policy ENV15: Development will not be acceptable which would adversely affect the integrity of tidal or fluvial defences, or would 
be likely to be affected by marine erosion during its expected lifetime.
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The integrity of the sea defences at the point where the cables will come ashore will not be affected, given the nature of the directional 
drilling construction technique to be used. 

Policy ENV16: In the provision of land for development and in the consideration of development proposals, full recognition will be 
given to the need to minimise the irreversible loss of best and most versatile agricultural land and woodland, and to minimise the 
severance and disruption of farms and commercial woodland.  Best and most versatile land includes that in the Department for 
Agriculture, Farming and Rural Affairs grades 1, 2 and 3a.  Where agricultural land is needed for development, the use of grade 
3a land will be acceptable where it can be demonstrated that no suitable alternative sites are available on lower grade land.

The project is in compliance with this policy, as the agricultural land affected is grade 4.

Policy ENV18: Development which would have a material adverse impact on:

‘Ramsar’ sites;

Special Protection Areas established in accordance with the EU directive on the conservation of wild birds (79/409/EEC);

Special Areas of Conservation established in accordance with the EU directive on the conservation of natural habitats and 
wild flora and fauna (92/43/EEC);

National and Marine Nature Reserves;

Sites of Special Scientific Interest;

Sites proposed for the above designations;

Sites supporting species protected by specific legislation and species list in Red Data Books (nationally rare species)

will only be acceptable where an overriding national need for development in the particular location can be demonstrated and 
there is a lack of acceptable alternative sites.  Where development proceeds because of an overriding national need, significant 
habitat creation measures and/or improved management measures for existing habitats will be required.

The minor temporary works proposed within the neighbouring Leiston-Aldeburgh SSSI and Sandlings SPA will not give rise to a material 
adverse impact on that designated area see Section 10.2.

Policy ENV19: Development will not be acceptable which would have a material adverse impact on regionally important habitats, in 
particular County Wildlife Sites, regionally important geological or geomorphological sites, or sites proposed for such designations.  
The only exception to this policy will be where an overriding national or local need for development in the particular location can 
be demonstrated and there is a lack of acceptable alternative sites.  Significant habitat creation measures and/or improved 
management measures for existing habitats will be required.  The County Council will declare Local Nature Reserves on its own 
land or acquire land for that purpose, and will by agreement with landowners declare and promote Local Nature Reserves on 
private land.

a)
b)
c)

d)
e)
f)
g)

The development will not give rise to the type of impact addressed by this policy as the land affected by the onshore works is agricultural.

Policy ENV22: Development will not be acceptable if it would have a material adverse effect on Scheduled Ancient Monuments 
or other sites of national archaeological importance, or their settings.  On other sites of archaeological importance or potential, 
provided there is no overriding case against development, planning permission will be subject to satisfactory prior arrangements 
being agreed including one or more of the following:

the preservation of remains within a development;

the recording of remains by archaeological excavation before development commences:

a watching brief during development.

There is some general archaeological potential in relation to the substation land and the onshore cable route as indicated in Section 10.5.   
This will be addressed by way of an appropriate condition requiring a watching brief during development.

Other relevant policies under the Suffolk Coastal Local Plan
There are a number of other policies which should be noted.

Policy AP8: The landscape quality and character of the Countryside will be protected for its own sake by generally restricting 
development to that which is essential for the efficient operation of agriculture, forestry and horticulture or is otherwise permitted 
by other policies in the Local Plan.

‘Countryside’ refers to anywhere outside of the physical limits boundaries of settlements (see para 3.22) and other areas for which 
particular policies apply, as defined on the Proposals Map.

The onshore element of the project is consistent with this policy as it is permitted by the other policies in the Local Plan (policies AP90 and 
AP12) as discussed earlier in this Section.

Policy AP7: In considering planning applications, outline or detailed, for development that might affect sites that are known or are 
likely to contain archaeological remains, the Council will require the following. Where necessary, these should be preceded by a 
professional archaeological assessment as to the likelihood that remains might be encountered and their importance. 

a field evaluation in those cases where the assessment suggests that important archaeological remains may exist but it is 
unable to be precise about their nature or extent. The field evaluation shall be carried out by an approved archaeological 
contractor in accordance with a specification agreed with the Council; 

the preservation of archaeological remains in situ where the assessment and/or field evaluation indicate that the remains 
are important. Even where lesser remains exist, consideration must be given to the desirability of preserving them in situ; 

adequate arrangements for ‘preservation by record’ - a recording of the archaeological remains that would be lost in the 
course of works for which permission is being sought - in those cases where arguments in favour of the development 
outweigh the significance of the remains; and 

a)
b)
c)

i.

ii.

iii.
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a brief setting out the arrangements for recording remains, which shall include the following: 

a timetable or phasing plan; 

a specification to show how the work is to be undertaken; 

arrangements for the deposit of finds and site records in a recognised museum;

arrangements for monitoring work;

arrangements for the production and publication of a report on the work within an agreed period; and 

arrangements for financing the archaeological work. 

Development that would adversely affect a Scheduled Ancient Monument, its setting or remains will not be permitted. 

The same comments apply as those in relation to policy ENV22 under the Structure Plan.

Policy AP14: Development will not be permitted if it could result in:

the loss, or significant alteration of important habitats, including heathland, woodland, dunes, water meadows, other 
permanent pasture, parkland, marshes, saltmarshes, vegetated shingle, mudflats, streams, ponds, reedbeds, green lanes, 
trees and hedges;

the threat to rare or vulnerable species, especially those protected by law;

the threat to species or habitats identified in National or Local Biodiversity Action Plans.

Where development is permitted, the replacement or retention of important wildlife habitats will be sought through conditions or 
legal agreement.

The onshore sub-station is to be sited within 0.5 km of the Sandlings SPA, which is designated for Woodlark and European Nightjar. The 
impacts of the project on the SPA are summarised in Section 10.4.1, and are not deemed to be significant.

Policy AP15: Proposals for development which may affect a European Site, a proposed European Site or a Ramsar site will be 
subject to the most rigorous examination (as required by the Conservation Natural Habitats, and c Regulations 1994). Development 
not directly connected with or necessary to the management of the site and which is likely to adversely affect the site (either 
individually or in combination with other plans or projects) will not be permitted unless the authority is satisfied that;

there is no alternative solution; and 

there are imperative reasons of over-riding public interest for the development.

Where a European or proposed European Site or a Ramsar Site hosts a priority natural habitat type and/or priority species, 
development will not be permitted unless the Authority is satisfied that it is necessary for reasons of human health or public safety 
or for the beneficial consequences of primary importance for nature conservation (see Footnotes i, ii and iii). 

Development which could adversely affect National Nature Reserves and Sites of Special Scientific Interest will not be permitted 
unless it has been clearly demonstrated that there is an overriding national need for such development in that particular location, 
and no alternative site is available. 

iv.
●
●
●
●
●
●

i.

ii.
iii.

a)
b)

The potentially adverse effect of development on County Wildlife Sites and Local Nature Reserves will be a material planning 
consideration. 

Footnotes

Priority Natural Habitat types and Priority Species are listed in Annexes I and II of the European and Conservation of natural 
habitats and of wild fauna and flora Directive of 1992. 

Priority European habitats could, for example, include saline lagoons, and are shown in the citation for the relevant 
European Site.

Unless the European Commission is of the opinion that there are other imperative reasons of overriding public interest - any 
such consultation with the Commission must be carried out by the Government.

Where development is permitted which adversely affects a European site appropriate compensatory measures will need to 
be agreed to preserve the overall coherence of the network of sites. 

Again, the onshore sub-station is to be sited within 0.5 km of the Sandlings SPA, which is designated for Woodlark and European Nightjar. 
The impacts of the project on the SPA are summarised in Section 10.4.1, and are not deemed to be significant.

Policy AP11: When considering proposals for development, the District Council will pay particular regard to the need to minimise 
the irreversible loss of commercial woodlands and the best and most versatile agricultural land, and the need to minimise the 
severance and disruption of viable farms and commercial woodland. Best and most versatile land includes that in the Ministry of 
Agriculture Grades, 1, 2 and 3a. 

Development of such land will only be allowed, exceptionally, if there is an overriding need for the development and sufficient land 
of a 
lower grade is unavailable. If land in Grades 1, 2 and 3a does need to be developed, and there is a choice between sites of a 
different grade, development should be directed towards land of the lowest grade. 

As noted in relation to policy ENV16 of the Structure Plan, the agricultural land to be used is Grade 4, and therefore this policy is satisfied.

5.3  Wind Energy in the UK
The wind industry has changed significantly over the last five years.  Five years ago, a wind farm of 20 MW would be considered large 
- today wind farms of more than 250MW are increasingly common. The growing scale of wind power projects and a larger market have 
brought new players into the market, including industrial conglomerates as well as conventional power companies. 

The progress of wind power around the world in recent years has been impressive, with Europe leading the global market. By the end of 
2003 approximately 40,000 MW of wind turbine capacity were operating in 50 countries around the world. Of these, more than 28,000 MW 
(70%) were installed in the EU. The average annual market growth in Europe over the last decade has been in the region of 30%. 

A new market segment is emerging offshore. Some 850MW of offshore wind power capacity has been installed in the seas off the Netherlands, 
Denmark, Sweden, Ireland and the UK.  Some 9,000MW are planned to be installed in these seas by the end of 2010. Some of the largest 
installations are planned off the Baltic and North Sea coasts of Germany and the UK.

Nine of the world’s ten largest wind turbine manufacturers are based in Europe, and European companies supplied some 90% of the wind 
power capacity sold worldwide in 2002. 

i.

ii.

iii.

iv.
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Within the UK, renewable energy sources now provide over 4% of the total electricity supply. At present the UK wind industry has an 
installed capacity of more than 1,090 MW of electrical power, enough to supply over 800,000 UK households (see Table 5.3-1 below). The 
relatively shallow waters and strong winds of the North Sea mean that the UK has potentially one of the largest offshore wind resources 
in the world, with an estimated 33% of the total European potential offshore wind resource. In total up to 8.7 GW of offshore wind is in the 
pipeline.

Operational (MW) In Construction (MW) Consented (MW) In Planning (MW)

England 189 80 381 749

Scotland 455 466 734 5.339

Wales 233 39 59 198

Northern Ireland 90 17 12 337

Offshore 124 180 855 1,360 

TOTAL 1,090 782 2041 7,983

Table 5.3-1: Wind Power in the UK (BWEA August 2005)

Offshore, the development of wind power is regulated through a series of Development Rounds, which are administered by The Crown 
Estate as landowner of the seabed to the territorial (12 nautical mile) limit and administrator beyond 12 nautical miles.

The results of the first round of UK Offshore Wind Development were announced in April 2001. Round One resulted in over 1 GW of 
consented capacity in the form of 14 projects, 2 of which are now operational (North Hoyle and Scroby Sands) with a further 2 currently 
under construction (Kentish Flats and Barrow). Each of the operational projects consists of 30 turbines, generating enough electricity for 
between 44,000 and 50,000 homes. A further 4 projects are planned to be constructed in 2006/7, Lynn and Inner Dowsing, Burbo and 
Scarweather Sands.

In December 2003 the results of the second UK Offshore Wind Development Round were announced. The 15 projects awarded through 
Round Two amount to 7.2 GW of capacity, equivalent to 7% of the UK’s total electricity supply equating to 70% of the UK’s 2010 10% 
renewables target.

As discussed in Section 5.1, the Renewables Obligation is the Government’s main policy measure to encourage the development of 
electricity generation capacity using renewable energy sources in the UK. The Obligation has already provided and will continue to provide 
an impetus for the new renewable generating capacity that will be needed to meet the UK’s current targets for electricity produced from 
renewable energy sources and as a basis for further reductions in carbon dioxide emissions.
 

5.4  Summary of  Regulation & Policy
The statutory regime for the consenting of offshore wind farms is reasonably complex, involving a number of interlocking, and to some 
extent, overlapping areas of legislation.

The lead consent is that required under Section 36 of the Electricity Act 1989, granted by the DTI, which permits the construction and 
operation of the wind farm at sea.  There are various ancillary consents required for the offshore and onshore cables and the onshore 
substation.  These arise under the Town and Country Planning Act 1990, granted by Suffolk Coastal District Council, the Food and 
Environment Protection Act 1985 and the Coast Protection Act 1949, both granted by DEFRA and the Electricity Act for the onshore grid 
connection works, granted by the DTI.

National policy towards offshore wind farms is strongly favourable as indicated by the lead policy statement, the Energy White Paper of 
2003, the DTI/Crown Estate policy of allocating offshore sites and the very speedy extension of the regulatory regime beyond UK territorial 
waters under the Energy Act 2004.  It is reinforced by the encouragement for renewable energy developments under the Renewables 
Obligation and numerous Ministerial statements, including statements by the Prime Minister.  The growth of the offshore sector in response 
to this clear and strong national policy, and the wider wind sector in the UK, has been summarised in Section 5.3.

Despite this strong national policy support, it is always necessary for particular offshore wind farm projects to show that their environmental 
and other impacts have been mitigated or eliminated where reasonably practicable in all the circumstances, and to ensure that all relevant 
obligations in terms of Environmental Impact Assessment and compliance with the Habitats, Wild Birds and other similar Directives is 
complied with and observed.

Regional and local planning policies are generally supportive of renewable energy developments, subject to normal caveats about 
balancing the effect of any renewable energy project against any adverse environmental (in its broadest sense) impacts, particularly where 
designated or sensitive areas are affected. There are very few specific policies on the onshore works required by offshore wind farms, 
reflecting in part the recent emergence of the offshore wind farm sector and the fact that the onshore elements are ancillary to the main 
development at sea, which is outside the normal planning regime.

5.5  Conclusion
This Environmental Statement sets out the required environmental information to enable the various consenting authorities to apply the 
policies considered in Section 5.2 and in doing so, to take into account the environmental benefits and impacts which the proposed Greater 
Gabbard Offshore Wind Farm is expected to have, after the mitigation proposals have been taken into account.  This information will be 
supplemented by the various consultation replies which the consenting authorities will receive.

The final decisions are, of course, a matter for the consenting authorities.  GGOWL has endeavoured to show how the project is supported 
by national, regional and local policy and, where such policies contain caveats, how those have been addressed or are outweighed by 
other considerations.
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6. Project Description
6.1  Introduction
This section presents the details of the proposed development.  The 
construction, operation, maintenance and decommissioning phases 
are described in terms of the likely component options and their 
installation and use.

6.2  Objectives of  the Development
The primary objective of the development is the generation of energy 
from a renewable source, in line with the Government target of 
generating 10% of UK electricity demand from renewable sources by 
2010.  This target has recently been extended by the Government to 
15% by 2015 with an aspiration of 20% by 2020.  The development 
of renewable energy from the project will offset the emission of 
greenhouse gases, in line with the UK’s commitments under the 
Kyoto Protocol.

6.3  Site Location
The proposed development site is located approximately 23km (12 nautical miles) off the Suffolk Coast at Hollesley Bay, adjacent to the 
sandbanks known as Inner Gabbard and The Galloper, see Figure 6.3-1.  The perimeter of the development area, as approved by The 
Crown Estate earlier in 2005, is as follows : 

Inner Gabbard (Approximate Area 112 km2)
Corner Lat (N) DD min Long (E) DD min

A 51 58.7100 1 56.0400
B 51 58.7100 2 00.0000
C 51 53.2500 2 00.0000
D 51 51.0780 1 52.1700
E 51 52.3080 1 50.6760
F 51 57.3480 1 52.3680
G 51 57.6720 1 53.2500
H 51 57.5460 1 53.6100
I 51 57.8820 1 53.8080

The Galloper (Approximate Area 35 km2)
Corner Lat (N) DD min Long (E) DD min

J 51 48.6600 2 00.0000
K 51 45.2400 2 00.0000
L 51 43.9800 1 56.3100
M 51 45.9600 1 54.9840
N 51 47.7600 1 56.0400

Table 6.3-1: Site Location Coordinates

The total area within the wind turbine arrays, which comprises the wind turbines and all wind farm infrastructure including met masts, 
offshore transformer stations, and other ancillary structures is approximately 147 km2.  In addition, a maximum of 4 export cables are 
anticipated to be required in order to transmit the generated electricity to shore. Cables are also required between the two wind turbine 
arrays for power transmission.  

(Courtesy of GE Wind)
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Figure 6.3-1: Site Location
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6.4  Physical Characteristics
6.4.1  Metocean Characteristics 
The location for the proposed Greater Gabbard Offshore Wind Farm has the following metocean characteristics: 

Estimated Average Mean Wind Speed (predicted) 8.50 to 9.50 m/s at 80m AMSL

Water Depth Range
-3.6m to – 8m CD (Inner Gabbard)
-2.4m to – 10m CD (The Galloper)
-20m to –50m CD (off the banks)

Mean Surface Temperature 16.5°C (Summer)
6°C (Winter)

Salinity < 34.75g/kg (Summer)
> 34.75g/kg (Winter)

Table 6.4-1:  Metocean Characteristics

Astronomical tidal levels relevant to the Greater Gabbard site, determined from the Admiralty tide tables for the nearby Standard Ports of 
Walton-on-the-Naze and Harwich are summarised in Table 6.4-2 below.

Tidal Level (mCD) MLWS MLWN MHWN MHWS HAT
Walton-on-the-Naze +0.40 +1.10 +3.40 +4.20 +4.60
Harwich +0.40 +1.10 +3.40 +4.00 +4.40

Table 6.4-2: Tidal Levels

The tidal streams at The Galloper (51°44.3’ N 1°48.3’E) are presented below in Table 6.4-3:

Time from High Water at 
Sheerness (hrs) Current Direction 

Velocity (m/s)

Spring Tide Neap Tide

-6 320 0.1 0.1
-5 215 0.4 0.3
-4 209 0.7 0.5
-3 211 0.9 0.6
-2 216 0.8 0.5
-1 221 0.5 0.3

High Water 275 0.1 0.1
+1 029 0.4 0.3
+2 037 0.7 0.5
+3 039 0.9 0.6
+4 038 0.7 0.5
+5 036 0.5 0.3

+6 020 0.2 0.1
Table 6.4-3: Tidal Streams at The Galloper

6.4.2  Geological Characteristics
A brief summary of the geological characteristics of the site is presented below.  A more complete description of the geological characteristics 
of the banks and the surrounding seabed is provided in Section 9.3.2.

A preliminary geotechnical investigation at the site, together with desk studies, two non-intrusive geophysical surveys and a shallow 
geotechnical survey have been completed at the site, and provide preliminary information on the geological characteristics of the site and 
the surrounding area.  A more comprehensive survey is intended to be undertaken prior to construction.

The solid geology at the site comprises a thick sequence of London Clay Formation of Eocene age, comprising firm to stiff marine silty 
clay, clayey and sandy silts and subordinate sands. This formation is evident underneath the site and surrounding area to a depth of over 
100m (this being the penetration of the geophysical survey), with outcrops at the seabed throughout the area.  Older Palaeocene strata 
(Lambeth Group and Thanet Formation) lie below the London Clay and above the surface of the Upper Chalk.  Neither these formations, 
nor the chalk, outcrop at the seabed within the site. 
There is evidence at the northern end of the Inner Gabbard of an east to west trending channel feature, considered to be the Paleo-Stour, 
which is interpreted as being filled with clayey, sandy gravels and sandy, gravelly clays.  

The Inner Gabbard and The Galloper are part of a group of very similar tidal sand banks that also includes the Outer Gabbard, the North 
Falls and the South Falls. These banks are of the open shelf linear type but they are particularly straight and narrow examples compared 
to other banks of this type.

6.5  Offshore Components and Their Installation
The components for the wind farm will not be procured until much later in the project programme, after the necessary statutory consents 
have been granted.  Therefore a description of the likely components and their installation is provided in the Environmental Statement, 
together with any alternatives (if necessary) and corresponding methods of installation.  The resulting assessment of each environmental 
effect in Section 10 will correspond to the component or process option giving rise to the maximum perceived impact.  This follows  the 
principles of the Rochdale court case, as explained in Section 1.3.   

6.5.1  Wind Turbines
Description
The proposed Greater Gabbard Offshore Wind Farm will feature up to 140 wind turbines, each with a rated capacity in the range of 3 to 
7 MW.  The maximum capacity of the project is limited to 500MW, following the site award under the Round 2 procedure administered by 
DTI and The Crown Estate.  There is a possibility that more than one model of turbine will be installed due to the rapid development of the 
wind turbine industry and the multi-year construction programme.

The wind turbines will be of proven technology, incorporating tapered tubular towers and two or three blades attached to a nacelle housing 
containing the generator, gearbox and other operating equipment.  The unit transformer will be located either at the tower base (above 
the high tide level) or at the top of the tower, depending on the type of wind turbine procured.  The transformer will either be oil-filled 
(surrounded by a bund conforming to the required standards) or cast-resin.

The wind turbines will begin generating power when the wind speed at hub-height is between approximately 2 to 5 metres per second 
(m/s). The wind turbine power output increases with increasing wind speed and the wind turbines typically achieve their rated output at 
wind speeds of between 12 to 15 m/s at hub-height.  The design of the turbines ensures “fail-safe” operation, such that if the average wind 
speed exceeds 25 to 30 m/s at hub-height for extended periods, the turbines shut down automatically.  All rotors are expected to rotate in 
the same direction, i.e. clockwise when viewed from the windward direction.
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Figure 6.5-1: Wind Turbine Nacelle Drawing (courtesy of GE Wind)
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Dimensions
Preliminary dimensions of the turbines are not expected to exceed a maximum tip height of 170m above Mean Sea Level, with a nominal 
105m hub height and 130m rotor diameter. 

Outline properties of present-day turbines and potential future turbines are shown below in Table 6.5-1

Turbine Rated
Capacity (MW)

Rotor Diameter
(m)

Maximum Hub Height 
(m)

Revolutions per minute 
(rpm)

Minimum Air Gap
at MHWS (m)

3 90 80 19 (max) 22
3.6 108 90 5 to 13 22
4.5 120 95 13 (max) 22
5 130 105 7 to 12 22

Table 6.5-1: Properties of  Representative Current and Future Generation Wind Turbines

The tip height of the 7MW turbine is likely to be no greater than the 5MW turbine.

It is anticipated that the “air-gap”, i.e. the clearance between the lowest arc of the rotor and the water, will be no less than 22m at MHWS, 
to comply with guidance issued by the Royal Yachting Association.  

Oils and Fluids
Each wind turbine contains lubricants and hydraulic oils, and typical quantities of these are shown in the table below.  The wind turbine 
designs typically provide for capturing a lubricant spill from a component, and hence any discharge to the environment is extremely 
unlikely.

Fluid Approximate Quantity

Gearbox Oil (mineral oil) 750 – 1000 litres

Hydraulic Oil 250 litres

Yaw /Pitch Motor Oil 20 litres

Transformer Oil 2,500 litres
Table 6.5-2: Representative Quantities of Oils and Lubricants in Present Day Wind Turbines

Colour
The final decision on the colour of the turbine towers and blades will be made during the pre-construction work, although it is currently 
assumed to be the “standard” colour for offshore wind turbines, a semi-matt pale grey colour RAL 7035.

Lighting and Marking
The wind turbines will exhibit distinguishing markings discernable from a vessel and aircraft in accordance with MCA Guidance Note 275 
and guidance from the Civil Aviation Authority.

Noise Emission
There are two types of noise associated with wind turbines; aerodynamic and mechanical noise.  Aerodynamic noise is broad-band 
in nature, relatively unobtrusive and is strongly influenced by incident conditions, ie wind speed and turbulence intensity.  As a result, 
aerodynamic noise is wind speed dependent, and the sound power output from a turbine must be measured and quoted relative to wind 
speed.  The reference sound power output of a wind turbine is typically defined at a reference wind speed of 8m/s measured at a height 
of 10m above the ground.  As the largest capacity of wind turbine considered for Greater Gabbard is not yet commercially available, a 
conservative estimate of the operational Sound Power Level is provided, this being 110dB(A) again measured at a wind speed of 8m/s 
measured at a height of 10m above the ground according to the IEC standard 61400-11.

Figure 6.5-2 : Offshore Wind Turbine (courtesy of BWEA)
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Mechanical noise is generated by components inside the turbine nacelle (usually the gearbox and generator) and can be radiated by 
the shell of the nacelle, blades and the tower structure. Unlike aerodynamic noise, mechanical noise tends to be tonal in nature, ie it is 
concentrated at a few discrete frequencies.  This form of noise can be more intrusive than broad band noise.  Mechanical noise can be 
successfully controlled at the design stage of the turbine, using advanced gearbox design and anti-vibration techniques.  The present 
generation turbines considered for the proposed Greater Gabbard Offshore Wind Farm incorporate design features which ensure that such 
tonal noise emissions are not considered significant.

Installation
Although offshore contractors have varying construction techniques, the installation of the wind turbines will invariably require one or more 
jack-up barges, possibly one of the vessels currently in the market and/or a purpose-built wind turbine installation vessel.  These large 
vessels stand on the seabed and create a stable lifting platform by lifting themselves out of the water.  The area of seabed taken by the 
vessel feet is approximately 350m2 (in total), with leg penetrations of up to 6m to 8m (depending on seabed properties).  These holes will 
be left to in-fill naturally.  Alternatively, a Dynamically Positioned (DP) vessel may be used for the installation work.

The wind turbine components will either be stored at an adjacent port and transported to site by support barge or the installation vessel 
itself, or transported directly from the manufacturer to the wind farm site by barge or by the installation vessel.  The wind turbine will typically 
be installed using multiple lifts – the tower (1-2 lifts), nacelle (1 lift), blades (1-2 lifts).  A support jack-up barge, support barge, tug, safety 
vessel and personnel transfer vessel may also be required.

It is expected that turbines will be installed at a rate of one every one to two days.

The works would be planned for 24 hours per day, with lighting of each jack-up barge (if using multiple barges) at night, and accommodation 
for crew on board.

Following installation and grid energisation, the wind turbines are commissioned and are available to generate electricity.

6.5.2  Foundations
The wind turbines will be supported on foundations fixed to the seabed.  The final configuration of the support structures for the project will 
be subject to the following considerations: 

detailed wind analysis
selection of wind turbine
ground conditions including geology and seabed stability
metocean conditions (wave, current, tide)
life-cycle cost
access and maintenance requirements

It is likely that the foundations for the proposed Greater Gabbard Offshore Wind Farm will comprise one or more of the following options 
outlined below.  All of the concepts presented have been derived following preliminary engineering design, using site geological information 
and representative wind turbine loadings provided by turbine manufacturers. The concepts are as follows:
 

driven steel monopile
driven steel multi-pile
concrete gravity base

6.5.2.1 Driven Steel Monopile  

Description
These structures rely on the frictional properties of the hollow steel pile fixed into the seabed either by driving (using a hydraulic hammer) 
or drilled (potentially using a bonding substance such as grout).  For the Greater Gabbard site, only the driven option is considered as the 
ground conditions are not considered suitable for drilling.

The monopile has been used at a number of wind farms in UK and beyond (Arklow Bank, North Hoyle, Scroby Sands, Kentish Flats, 
Barrow, Horns Rev), and is a candidate for most shallow (less than 30m LAT) offshore wind farm sites.
 
This solution comprises driving a hollow steel pile into the seabed sub-strata, relying on the frictional properties of the seabed sediments 
for support.  The ability to drive piles to the required depth may be limited by deep layers of coarse gravel or boulders within the London 
Clay, and in these circumstances the obstruction may be drilled out and taken on board the construction vessel.  Since the pile is driven, 
the top of the pile can become distorted during the driving process, and a transition piece may be required to make the connection with the 
wind turbine tower.  This transition piece is generally fabricated from steel, and is subsequently attached to the pile head using grout.  The 
grouting process is discussed later in Section 6.5.2.4

Dimensions
The dimensions of the monopile will be specific to the particular location at which the monopile is to be installed. The results of the 
preliminary (conservative) monopile and transition piece design for the proposed Greater Gabbard Offshore Wind Farm, are presented 
overleaf : 

●
●
●
●
●
●

●
●
●

Figure 6.5-3: Wind Turbine Installation at Arklow Bank (courtesy of GE Wind)
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MONOPILE

Outer Diameter Up to 6.5m

Maximum Wall Thickness Up to 95mm

Pile Length Up to 57m

Weight Up to 775t

Ground Penetration Up to 45-50m below mudline

TOTAL (140 UNITS) Up to 108,500t

TRANSITION PIECE

Length Up to 39m

Outer Diameter Up to 6.5m

Weight Up to 430t

TOTAL (140 UNITS) Up to 60,200t

Volume of Grout per unit (if required) Up to 70m3

TOTAL (140 UNITS) Up to 9800m3

Table 6.5-3: Outline Design, Driven Steel Monopile

Figure 6.5-4: Monopile and Transition Piece, Arklow Bank
(courtesy of GE Wind)

Installation
The construction aspects of the driven monopile support structure option are discussed below.

Seabed Preparation
The monopile concept is not expected to require any preparation (ie levelling, excavation), but some removal of seabed obstructions may 
be necessary.

Installation Sequence
The installation of the driven monopile support structure option will take place from either a jack-up platform or floating vessel, equipped with 
1-2 mounted marine cranes, a piling frame, and pile tilting equipment.  In addition, a small drilling spread, comprising a drill bit assembly 
and associated air injection system, may be adopted if driving difficulties are experienced. A support jack-up barge, support barge, tug, 
safety vessel and personnel transfer vessel (which may also be the safety vessel and that also used for the wind turbine installation) may 
also be required.

The installation sequence, which can vary according to pile size and vessel characteristics, is typically as follows:

Load pile (or piles) onto support barge at the onshore support base, sea-fasten, and transport to site.  Alternatively tow floated piles 
to the site from the manufacturing base
Anchor handling (installation of anchors) at the turbine location (if required)
Jack-up barge arrives at the installation location, extends the lifting jacks and performs stability tests prior to lifting
Pile is transferred from the barge to the jack-up, via pile tilting equipment, and then lifted into a vertical position

●

●
●
●
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Position of pile checked prior to lifting hammer (with help from support barge) onto pile head, penetration of pile into seabed (under 
self weight), final position checked prior to driving
Pile driving commences with initially low energy impulses (ie “soft start”), until the pile is stable (i.e. free-standing) 
The pile is then driven. During driving the blow count and energy output are monitored
Driving continues until target penetration is achieved
Verticality is also monitored 
Remove hammer
Installation of transition piece, either welded or grouted
Jack-up barge moves to next installation location to meet barge with next pile
Anchor handling, removal and re-deployment of anchors (if required)

Driving Time
The expected time for driving each pile is between 4 and 6 hours.  An optimistic estimate would see one pile installed and transition grouted 
at the rate of one per day.  

Physical Discharges to Water
The driving operation is not expected to cause any sediment spill.  However there is a possibility of spillage of grout during the grouting 
process. A maximum spill rate of 5% is expected, equating to 3.5m3 per foundation installed.  Environmental management procedures 
would be implemented during the construction process to reduce the probability of such events.

Noise Emissions
The underwater noise emissions relating to the driving of the monopile have been derived using the following work : 

Monitoring of pile driving at North Hoyle and Scroby Sands under the COWRIE initiative
Monitoring of pile driving at Kentish Flats Offshore Wind Farm, October 2004
Extrapolation from 4m diameter piles to 6.5m diameter

The predicted underwater Sound Power Level for a 6.5m diameter pile is predicted to be 288 dB re 1µPa @ 1m, although the final level will 
depend on pile thickness, impact energy and ground conditions.  It is proposed to adopt a protocol for “soft-start” during the piling process.  
Please refer to Section 10.2.3  for more information.

The airborne noise emissions (sound power level) during piling are expected to be 137dB(A).

6.5.2.2  Driven Steel Multi-Pile

Description
The driven multi-pile option features a steel structure which is secured to the seabed using more (usually three) piles, each of similar length 
but smaller diameter than the single monopile. This structure has been extensively used in the oil and gas industry for offshore platforms.

●

●
●
●
●
●
●
●
●

●
●
●

The piles are fixed to the central structure either mechanically (“swaging”) or via a grouted connection.  Two braces for each pile sleeve are 
used to transfer the loads from the centre column to the pile sleeves.  It is easier to maintain verticality with this type of structure and the 
top of the centre column is not subject to the risk of damage from hammering, hence a transition piece is not considered necessary. 

Figure 6.5-5: Typical arrangement for Multi-pile (tripod) structure
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The results of the preliminary (conservative) multi-pile design for the proposed Greater Gabbard Offshore Wind Farm are presented below 
and are based on a tripod configuration: 

CENTRAL STRUCTURE

Base Width 40m
Weight 770t
TOTAL (140 UNITS) 107,800t

PILES

Number of 3
Outer Diameter 2.1m
Pile Length 60 to 65m
Total Weight 360t
Ground Penetration 55 to 60m
TOTAL (140 UNITS) 50,400t

GROUT

Grout Volume 1.9m3 per leg, 5.7m3 total
TOTAL (140 UNITS) 800m3

Table 6.5-4: Outline Design, Driven Steel Multi-pile
Installation
The Construction aspects of the driven steel multi-pile are discussed below.

Seabed Preparation
The multi-pile concept is not expected to require any preparation (ie levelling, excavation), but some removal of seabed obstructions may 
be necessary.

Installation Sequence
The construction aspects of the driven multi-pile support structure option are similar to the monopile option, with the following exceptions:
 

Two installation vessels are required – one to support the central structure and another to install the pin piles
A smaller hammer is required to install the pin piles
Grouting is usually required to secure the piles to the central structure

Driving Time
The expected time for driving each pile is between 2 and 3 hours.  It is expected that one structure could be installed and grouted every 
one to two days.

●
●
●

Physical Discharges to Water
The driving operation is not expected to cause any sediment spill.  However there is a possibility of spillage of grout during the grouting 
process.  A maximum spill rate of 5% is expected, equating to 0.3m3 per foundation or 0.1m3 per pile installed.  As with the monopile option, 
management procedures would be implemented during the construction process to reduce the probability of such events.

Noise Emissions
The noise emissions from the installation will be less than those for the monopile, due to the piles being a lower diameter and as such 
requiring less energy for driving.

6.5.2.3  Gravity Base

Description
These structures rely on their mass (a combination of their own mass and additional ballast) to withstand the axial and lateral forces and 
overturning moment generated by the offshore environment and the wind turbine.

The gravity base concept has been used successfully at operating wind farms in Denmark (Middelgrunden and Nysted). 

The concept often requires the seabed to be prepared prior to installation, ie the top layer of material is removed and replaced by a stone 
bed.  Post-installation, the base is filled with a suitable ballast material.  In addition, a steel “skirt” may be installed around the base to 
penetrate into the seabed and to constrain the seabed underneath the base.

The results of the preliminary gravity base design for the proposed Greater Gabbard Offshore Wind Farm are presented below : 

GRAVITY BASE

Shaft Diameter 5.5m

Width at Base 36m

Concrete Volume 1880m3

Concrete Mass 4600t

Skirt penetration 2m

BALLAST

Type Sand (or equivalent)

Volume 6000m3

Mass 11500t

Total Mass (Concrete),140 units 644,000 t

Total Mass (Ballast),140 units 1,610,000 t

Table 6.5-5: Outline Design, Concrete Gravity Concept
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Figure 6.5-6: Gravity Base Concept

Ballast
The ballast for this concept is typically sand, which is likely to be obtained from a licenced marine aggregate extractor.

Installation
The construction aspects of the gravity base foundation concept are discussed below.

Seabed Preparation
The seabed will require preparation prior to the installation of the concrete gravity base.  This is expected to be performed in the following 
sequence (subject to ground conditions, and available plant) : 

The top surface of the seabed is removed to a level where undisturbed soil is encountered, using a back-hoe excavator aboard a 
barge, with the material loaded aboard split-hopper barges for disposal, see Figure 6.5-7 below.
A survey spread (single beam echo-sounder) performs regular surveys until the final depth of hole is achieved.  This is 
supplemented by a positioning system on the excavator bucket.  The required depth of hole will be determined by the actual ground 
conditions, and will vary across the site.  For this application a representative excavation depth of 2m has been assumed.
Stone is deposited into the hole to form a firm level base.  This will generally be crushed granite, with a representative mean 
diameter (D50) of 50mm laid up to 0.5m depth

●

●

●

Figure 6.5-7: Back-Hoe Dredger (courtesy of Westminster Dredging)

The approximate quantities for the seabed preparation are as follows : 

Volume (m3) Mass (t)

Size of Excavation (approx) 40m x 40m x 2m N/A

Material Excavated (per base) 3200m3 8000t

Stone Replaced into excavation (per base) 800m3 208t

Total Material Excavated (140 bases) 448,000m3 1,120,000t

Total Stone Replaced (140 bases) 112,000m3 29,120t

Table 6.5-6: Representative Quantities for Seabed Preparation for Concrete Gravity Concept

The approximate time taken for each excavation is expected to be 3 days, with a further 3 days for placement of stone.

Disposal of Arisings
The material excavated during the seabed preparation works will be loaded onto split-hopper barges for disposal.  Each excavation is 
expected to produce 6-8 barge loads, hence between 840 and 960 barge loads would be required for 140 bases.  It would be the intention 
to investigate a range of beneficial uses of the spoil material, including using the material as ballast within the structure or as scour 
protection  material or for port construction.  Should beneficial use not be feasible, the material would be disposed at sea at a registered 
Defra disposal site. If this foundation option is selected it is proposed that the permits for disposal be obtained at a later date.  
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Installation Sequence
The installation of the concrete gravity base will invariably take place using a floating crane barge, with attendant tugs and support craft.  
The bases will either be floated and towed to site or transported to site on a flat-top barge.  The bases will then be lowered from the barge 
onto the prepared stone bed and filled with ballast.

Physical Discharges to Water
There is likely to be some discharge to water from the material excavation process.  A conservative estimate is 5% material spill, ie 160m3 
for each base, over a period of 3 days per excavation. As with the other options, management procedures would be implemented during 
the construction process to reduce the probability of such events.

Noise Emissions
There is no piling or drilling associated with the concrete gravity concept, and noise emissions during construction are considered to be 
very small when compared to the other concepts.

6.5.2.4  The Grouting Process

Grouting is a process which may be necessary to fix transition pieces to the piled support structure options presented above.  Grout is 
a cement based product, used extensively for pile grouting operations worldwide.  The grout used for the proposed Greater Gabbard 
Offshore Wind Farm would conform to the relevant environmental standards.  The grout will either be mixed in large tanks aboard the jack-
up platform, or mixed ashore and transported to site.  

The grout is likely to be pumped through a series of grout tubes previously installed in the pile, so that the grout is introduced directly 
between the pile and the walls of the transition piece. The level of grout in each tube is monitored during pumping by a grout probe unit, so 
that the flow can be switched off once the required levels have been reached.

Methods will be adopted to ensure that the release of grout into the surrounding environment is minimised, however some grout may be 
released as a fugitive emission during the process.  A worst-case conservative estimate of 5% (i.e. 490m3) has been assumed, based upon  
140 monopiles.

6.5.3  Offshore Foundation Ancillary Features
The foundations will require the following ancillary features for safety and operational protection of equipment: 

6.5.3.1  Access platform arrangements for crew access / equipment transfer

Description
The access platform comprises one or more ladders (with integral personnel safety protection), enabling access to the foundation at any 
state of the tide.  In addition, a platform at the top of the ladder is necessary for crew safety.  Both these features will be constructed from 
steel.  The structures will have provisions for personnel safety, e.g. life-rings.  The total weight of these arrangements is typically 10 tonnes 
per installation, therefore 1400 tonnes of steel will be required for the 140 wind turbines.

Installation
The access platform will be lifted into place by the jack-up barge during the main construction works.

6.5.3.2  Cable entry and protection features

Description
The wind turbines in the array will be inter-connected by subsea cables to provide both power and telemetry links. Provision is made for 
the entry and protection of the cables.

The cables are most likely to be installed in a “J-tube” arrangement, a steel tube of approximately 250mm diameter attached to the side of 
the turbine support structure extending from above the high tide level to the seabed. Each structure will have between two and five J-tubes.  
At the end of each J-tube, cable entry is typically facilitated by a bell-mouth shaped opening.

Installation
For the multi-pile and gravity base options, the cable entry and protection provisions will be pre-installed (most likely welded) onto the 
support structure at the quayside.  For driven piles, where there is the likelihood of the cable entry feature being vibrated off the structure 
by the driving procedure, the features will be subsequently secured onto the structure.

6.5.4  Corrosion Protection
Corrosion protection on the steel structure will be achieved by a combination of a protective paint coating and installion of sacrificial anodes 
on the subsea structure.

The anodes are standard products for offshore structures and are welded onto the steel structures. The anodes typically consist of zinc and 
aluminium, and are connected to the structure via doubler plates to ensure the integrity of the primary structure is maintained in the unlikely 
failure of an anode connection. Cadmium will not be used.  The number and size of anodes would be confirmed during detailed design.

6.5.5  Scour Protection Material
Description
Scour is the term used for the localised removal of sediment from the area around the base of support structures located in moving 
water. When a structure is placed in a current, the flow is accelerated around the structure, and the vertical velocity gradient of the flow is 
transformed into a pressure gradient on the leading edge of the structure. This pressure gradient results in a downward flow that impacts 
the bed forming a vortex which sweeps around and downstream of the structure. 

Locally, shear stress increases at the bed next to the structure. If the bed is erodable (and the shear stresses are of sufficient magnitude), a 
scour hole forms around the structure. This phenomenon is known as local or structure-induced sediment scour. At the structure, any initial 
period of erosion is followed by a period of equilibrium, reached when the flow alteration caused by the scour hole reduces the magnitude 
of the shear stresses such that sediment can no longer be mobilized and removed from the hole.

The results of assessments undertaken at the site indicate an underlying London Clay formation either exposed or with veneers of sand 
and gravel on top.  For the purposes of this assessment, it has been assumed that some scouring of the upper softer clay and/or sand and 
gravel material may occur and, as such, scour protection measures are proposed for all structures on the seabed.

There are two design philosophies used to address scour.  The first is to allow for scour in the design of the foundation (thereby assuming 
a corresponding larger water depth at the foundation) or to install scour protection around the structure such as rock dumping or fronded 
mattresses. Designing the foundations for scour will lead to increases in penetration depths and potentially increase the size of the 
foundations, and therefore additional fabrication and handling weights both leading to increases in the cost.
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The decision on whether to install scour protection, in the form of rock, gravel or frond mats, will be made once the detailed design of 
the support structure has been performed. The following representative properties and quantities of scour protection material has been 
calculated for 140 monopile structures or 140 gravity base structures.

Property Monopile Gravity base

Per pile Total 
(140 turbines) Per base Total

(140 turbines)

Diameter of rock 
application (m) 32.5 N/A 54 N/A

Area covered (m2) 796 111, 440 1, 898 265,720

Depth of coverage (m) 1.8 1.8 Up to 3m at structure Up to 3m at structure

Volume (m3) 1,432 200,480 2,847 398,580

Weight (tonnes) 2,864 400,960 5,694 797,160 

Table 6.5-7: Summary of Theoretical Rock Scour Protection Quantities.

The following assumptions for calculations have been used:

Saturated density of rock = 2000 kg/m3

Rock will be graded with a typical mean diameter from 100mm to 750mm.

Installation
If scour protection is required the protection system normally adopted consists of rock placement, typically graded sandstone.  The rock 
would be graded and loaded onto a suitable rock-dumping vessel at a port.  The rock will be deployed from the host vessel either directly 
onto the seabed from the barge, via a bucket grab or via a telescopic tube.  The rock sizes indicated for all options are preliminary.  It is 
proposed that stability calculations will be undertaken during pre-contract engineering to ensure stability of the material.

Monopile Solution
The procedure involves establishment of a thin rock layer installed prior to pile driving, with a mean rock size (D50) of 100-300 mm. This 
layer will typically be 24 m in diameter with a height of 0.5 m (i.e. a total volume of 226 m³). After driving of the pile, cover stones with D50 
of between 400-750 mm are placed around the foundation. The total diameter of the scour protection is assumed to be 5 times the pile 
diameter (D), i.e. the total volume of cover stones will be 1,432 m³ per foundation, and up to 200,480 m3 for 140 bases.

Gravity Base Solution
Scour protection may be judged necessary, depending on the soil properties at the final installation location. The envisaged design for 
scour protection is to deposit a 9 m wide ring of 200mm diameter rocks around the in-situ structure. The profile can be based on a 1:3 slope, 
with a maximum depth of 3 m next to the structure.

●
●

Multi-pile Solution
No scour protection measures are envisaged for the tripod option.

Alternative Scour Protection Measures
A detailed methodology for scour installation would be proposed prior to construction.  Alternative scour protection systems will be reviewed 
by GGOWL and the use of alternatives to rock will be discussed with the Licensing Authority prior to construction.  One alternative to rock 
is presented for information. 

Frond Mats
The use of high tensile strength buoyant frond scour control systems provides an alternative solution for the stabilisation of the seabed 
whilst potentially avoiding any interference with ongoing operations, secondary scour and /or possible damage to cables.

Fronds are attached in continuous rows with a standard frond height of 1.25m.  The mats are diver-installed and no heavy lifting equipment 
is necessary. Installation is normally from a Dive Support Vessel (DSV) or a four point mooring Vessel by air divers and installation time is 
20-30 minutes per frond mat.

Figure 6.5-8: Fronded Mats (courtesy of Global Scour Control Systems Ltd)

6.5.6  Offshore Sub-Station Platforms
The purpose of an offshore sub-station platform is to transform the voltage of the electricity generated at the wind turbine to a higher voltage 
suitable for transmission of power ashore.  

For the proposed Greater Gabbard Offshore Wind Farm, it is likely that up to 4 offshore sub-stations will be required at strategic points within 
the turbine array, as shown in Figure 6.5-13, although these positions will be verified when the final electrical design is complete.  The sub-
stations will have typical dimensions of 20m length x 20m width x 15m height, and will be lit and marked according to statutory guidance. 
The total height of the sub-station including the foundation will be up to 40m above LAT. The offshore sub-station platforms will have boat 
access points and it is likely that at least one will have a helipad to assist operations and maintenance or emergency evacuation.
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The components within the sub-station offshore platforms will include:

Auxiliary transformers
Batteries
Medium to high voltage transformers
High voltage GIS (gas insulated switchgear)
Back-up diesel generator and tank
Reactive compensation
Accommodation.  This could be permanent, part-time or for emergencies only, and would depend on the final operations and 
maintenance strategy for the project

The layout of an offshore sub-station platform is shown below:

Figure 6.5-9: Representative Layout of Offshore Sub-Station Platform

Figure 6.5-10 : Transformer Station, Horns Rev (courtesy Gunnar Britse)

●
●
●
●
●
●
●

The offshore sub-station platforms would typically have the following substances / fluids on board : 

Substance Purpose Volume per Structure (litres) Volume for Wind Farm (litres)
SF6 GIS Switchgear 70 280

Diesel Emergency generation 100,000 400,000

Transformer Oil Transformers 50,000 200,000
Table 6.5-8: Typical Substances / Fluids within Offshore Sub-station Platforms

The equipment containing large amounts of fuel or lubricant would be bunded to a capacity equal to 110 percent of the corresponding fluid 
volume.  Therefore discharges to the water column will be very unlikely.

The support structure for the offshore sub-station platform may be similar to the wind turbine support structures and could be either 
a monopile, gravity base or multi-pile structure.  Alternatively, a four-legged support structure concept has been developed, as shown 
below: 

Figure 6.5-11: Transformer Support Structure Concept
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This preliminary offshore sub-station transformer platform support structure design has the following typical properties : 

Base Width 27m

Pile Diameter 2.0m

Pile Penetration 60m

Weight (Top-Side) 635 t

Weight (4 Piles) 810 t

Total Platform Weight 1445t

TOTAL (4 PLATFORMS) 5,780t
Table 6.5-9: Outline Design, Offshore Sub-station Platform

It is likely that the platform superstructure would be installed using a floating crane barge and attendant barges and tugs, in a similar 
manner to the concrete gravity concept.

6.5.7  Subsea Cabling
Subsea power cables are required to connect the wind farm to the electricity transmission system. These cables will also comprise internal 
fibre optics for wind farm control purposes.  The 3-core cables being considered consist of copper conductors with integral insulation, core 
screening, and steel armour (for stiffness and impact resistance).

The conceptual design of the high voltage subsea cable system required for the project has been determined by a combination of an 
initial desktop study that directed geophysical and geotechnical surveys both shallow (0-5m) and deeper (0-40m) together with technical 
assessment of both the export cables and inter-array cables. This has been further enhanced by a metocean campaign, which has provided 
information on the coastal processes in the area and has contributed to designing the cable routes and burial depth specifications.

Inter-Array Cables
The inter-array cables will be relatively short in length (typically 650 to 1200m) and will interconnect the wind turbines within the arrays 
to each other and to the offshore sub-station platforms.  The cables are expected to be standard 3-core, copper conductor, XLPE (or 
equivalent) insulated and armoured submarine cable, rated at 33kV.  The cables have an external diameter of approximately 150mm.  
The inter-array cables are proposed to be buried in the seabed to a nominal depth of 1.0m.  The estimated total cable length is approximately 
200,000m (200km). For reference, typical quantities of material required are: 

Cable Length = 200,000m
Weight of Cable in Air = 35kg/m
Total Weight of Cable = 7,000,000 kg of cable, ie 7,000 tonnes of cable

Figure 6.5-12: Typical cross section of
3 core copper XLPE armoured 33 kV subsea cable,  representative of inter-array cables (courtesy Nexans)

Inter-Array Electrical Design
A preliminary inter-array electrical design is presented in Figure 6.5-13.  The design features offshore sub-station platforms on each side of 
the Inner Gabbard sand bank, with some cables crossings of the bank.  As the inter-array design is not mature, a working minimum of 5 cable 
crossings across each of the Inner Gabbard and The Galloper is assumed.

Consultation with the local drift net fishermen has indicated that in order to reduce effects on this type of fishery, the cable crossings should be 
located within the southern part of the banks.  This can be accommodated on the Inner Gabbard, and therefore, no cables are likely to cross 
the Inner Gabbard north of  latitude 51o56.600N.  It is unlikely that this can be accommodated on The Galloper, where cables are required to 
cross the majority of the bank.

The banks exhibit asymmetric sandwaves on their western and eastern flanks, with waves on the western side having the steepest slope 
facing north, and those on the eastern side having the steepest slope facing south.  The orientation of the sandwaves’ crests is broadly 
north-west to south-east, with the waves becoming more symmetrical in the southern part of the bank.  Maximum gradient of the wave face is 
approximately 1 in 2.5 metres, and maximum height of approximately 10m.  The wavelength of the sandwaves varies between approximately 
100 and 200m.
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Figure 6.5-12: Typical cross section of
3 core copper XLPE armoured 33 kV subsea cable,  representative of inter-array cables (courtesy Nexans)

Inter-Array Electrical Design
A preliminary inter-array electrical design is presented in Figure 6.5-13.  The design features offshore sub-station platforms on each side of 
the Inner Gabbard sand bank, with some cables crossings of the bank.  As the inter-array design is not mature, a working minimum of 5 cable 
crossings across each of the Inner Gabbard and The Galloper is assumed.

Consultation with the local drift net fishermen has indicated that in order to reduce effects on this type of fishery, the cable crossings should be 
located within the southern part of the banks.  This can be accommodated on the Inner Gabbard, and therefore, no cables are likely to cross 
the Inner Gabbard north of  latitude 51o56.600N.  It is unlikely that this can be accommodated on The Galloper, where cables are required to 
cross the majority of the bank.

The banks exhibit asymmetric sandwaves on their western and eastern flanks, with waves on the western side having the steepest slope 
facing north, and those on the eastern side having the steepest slope facing south.  The orientation of the sandwaves’ crests is broadly 
north-west to south-east, with the waves becoming more symmetrical in the southern part of the bank.  Maximum gradient of the wave face is 
approximately 1 in 2.5 metres, and maximum height of approximately 10m.  The wavelength of the sandwaves varies between approximately 
100 and 200m.

It is proposed where possible to install the cable crossings in the troughs of the sandwaves, so that movement of the sandwaves does 
not in principle affect the integrity of the cable.  However, the sandwaves are thought to move axially along the banks, and therefore some 
positional tolerance on the crossings of up to one wavelength is required.  It is proposed to fix the positions of the cable crossings at a later 
stage following detailed pre-construction survey.

Export Cables, and cables between Inner Gabbard and The Galloper arrays
Higher voltage cables (potentially 132kV) will be required to link the Inner Gabbard and The Galloper arrays, and to transmit the generation 
back to shore.  Again, these cables are expected to be standard 3-core, copper conductor, XLPE (or equivalent) insulated and armoured 
submarine cable. 

These cables have larger dimensions than the inter-array cables, as follows : 

Nominal cross-sectional area mm² 300 400 500 630

Approximate diameter overall mm 184 186 189 198

Approximate cable weight in air Kg/m 61 65 69 77

Apparent cable weight in water Kg/m 39 42 46 52
Table 6.5-10: Physical Properties of 132kV subsea cables (courtesy Nexans )

The cables linking the Inner Gabbard and The Galloper will be buried to a nominal depth of 1.0m with a target (subject to ground conditions) 
of 1.5m.

Figure 6.5-14: Typical cross section of 13 core copper XLPE  
armoured 132kV subsea cable, representative of export cables (courtesy Nexans)

There will be up to four electrical cables connecting the wind turbine arrays to the shore. 

The route of the cables has been selected following an initial desk-top study based on historical data and known constraints, and further 
validated by two geophysical surveys, a shallow geotechnical survey and grab samples.  The cable length is approximately 42km, and the 
cables are required to cross operational subsea telecoms cables.

The proposed cable burial depth changes with different ground types, and is shown in Table 6.5-12 . 

A total of approximately 270 km of 132 kV cable will be required for the project.

The export cables will be installed within a cable corridor, as presented in Figure 6.5-17.  The cable separation is anticipated to be 20m 
between centres within an overall cable corridor of 500m.
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Figure 6.5-13: Preliminary inter-array electrical design 
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Figure 6.5-15: Export Cable Route
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Figure 6.5-16: Export Cable Route (inshore section)
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Figure 6.5-17: Export Cable Corridor
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Subsea Cable Installation
The installation of the inter array cables is likely to be carried out by a specialist cable lay vessel, with the cables stored either on reels or 
a carousel designed to carry the necessary lengths and maintain the minimum bend radius. 

The vessel is likely to be fully equipped with specialised cable lay equipment, including cable tensioners and a full survey suite to provide 
details of the final cable positions. The vessel will follow the cable route either through use of a four or eight point moving system or an 
either fully DP (Dynamically Positioned) or a DP assisted operation.  The vessel is likely to be specifically mobilised to undertake the work 
and would be selected for the ability to work in the shallow water and tidal conditions that prevail on site.

Figure 6.5-18: Cable Lay Vessel (courtesy Global Marine)

All the subsea cables will be buried in order to provide protection from all forms of hostile seabed intervention, such as fishing activity 
(trawler and otter boards), dragging of anchors and the minor risk of dropped objects. The subsea cables are also buried to ensure stability 
in the tidal conditions and eliminate the risk of free-spans causing cable fatigue.  

The perceived threat in the local area is considered to relate to commercial shipping and fishing activity, and an analysis of ground 
penetrations is presented below: 

Vessel Type / Size Cable Threat
Typical Penetration (m)

Soft Clays, Sands and Silts Stiff Clays

Beam Trawler Beam Shoe 0.5 maximum 0.5 maximum
Commercial craft, 15,000 Te Anchor, 4Te ≈ 1.5 ≈ 0.5
Commercial craft, 150,000 Te Anchor, 25Te ≈ 2.5 ≈ 1.0

Table 6.5-11: Estimated Anchor / Beam Trawl Penetration Depths

The degree of cable burial proposed relates to a combination of the anticipated ground conditions as well as the perceived threat, and as 
such it is not proposed to bury deeper than is considered necessary.  Cable burial depths are therefore defined using a “consent depth”, 
ie a nominal minimum burial depth, and a “target depth”, ie the depth which should be strived  for during installation.  Such depths have 
been derived from shallow geotechnical survey and interpretation, and have been checked and verified by a reputable cable installation 
contractor.

The final method of cable installation and depth of burial will be determined at a later date and will vary depending on more detailed soil 
condition surveys and equipment selected. 

The cables are likely to be buried using a combination of two techniques; either using 

an underwater cable plough that executes a simultaneous lay and burial technique by lifting a wedge of sediment, allowing the cable 
to fall into this trench and then folds the sediment back on top of the cable.  Such an operation mobilises very little sediment;  
cable burial ROV (Remote Operated Vehicle) that utilise high-pressure water jets to fluidise a narrow trench into which the cable is 
located. A working assumption for the trench dimension is 0.5m wide and 1.0 to 1.5m deep.  The jetted sediments settle back into 
the trench and with typical tidal conditions the trench coverage is reinstated over several tidal cycles.

Cable Installation Within Turbine Arrays
The sea floor on both flanks of both banks is largely devoid of sand due to the sweeping action of the tides which moves sand towards the 
crest line and in a clockwise rotation about each bank. Only a small amount of slightly sandy gravel is left in patches covering the London 
Clay. The outer edge of each bank is very clearly defined. The sandwave crests and troughs reach down each flank to this clear edge of 
the sand body. 

It is proposed to install these cables using cable plough (potentially with share fluidisation) or jetting to a consent depth of 1.0m with a target 
depth of 1.5m.

Depending upon installation method chosen, the cable approaches to each turbine J-tube (the cable “bight”) will not be buried in the 
final few metres.  It is proposed that these cable sections will be subsequently buried using appropriate techniques to be agreed prior  to 
construction (e.g. diver air lifting, jetting rock placement).

●

●
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Alternatively, a shallow rock or grout bag berm may have to be installed where other burial techniques are unsuccessful.

Cable Installation Between the Inner Gabbard and The Galloper Turbine Arrays
The inter-bank cable corridor between The Galloper and the Inner Gabbard banks runs almost entirely over London Clay with scatterings 
of sandy gravel.  It is therefore very similar to the ground conditions on both flanks of both banks.

It is proposed to install these cables using cable plough (potentially with share fluidisation) to a consent depth of 1.0m with a target depth 
of 1.5m.

Cable Installation Across the Inner Gabbard and The Galloper Sandbanks
The geotechnical properties of the Inner Gabbard and The Galloper were investigated using geophysical survey and tested with boreholes 
and Core Penetration Tests (CPTs).  The ground was found to comprise Holocene medium sands at least to the 5m depth of interest for 
cable installation, with the sands on both banks considered to be mobile, possibly to a depth of 1.5m.

On either flank of each bank, an intermediate area of sand with outcrops of clay is evident from the geographical survey.  This area is 
the transition between the London Clay flanks and sandy top.  As indicated above, it is GGOWL’s intention to install the cables within the 
sandwave troughs, these positions subject to pre-installation survey.  It is intended to bury the cable deeper in this intermediate area where 
possible, to reduce the risk of cable spanning from sandwave movement.

Cables are likely to be installed across the banks using a cable plough (potentially with share fluidization) using a 4 or 8-point anchored 
barge.  The anchors would typically be 5t or 10t positioning anchors with a 10t to 15t pulling anchor, with 2-3 deployments of each anchor 
per crossing.  A representative installation time for each cable is 24 hours.

On top of the bank, it is proposed to install these cables using cable plough (potentially with share fluidisation) to a consent depth of 1.5m 
with a target depth of 2.0m.  In the intermediate area, it is proposed to install these cables using similar methods to a consent depth of 1.0m 
with a target depth of 1.5m.

Cable Installation Along Export Cable Route
The geology along the export cable route changes along the route, and therefore the burial specification is changed to suit the ground 
conditions.  A summary of the perceived cable threat from either third party or sediment stability, combined with cable burial proposals 
except close to existing cables), is presented in Table 6.5-12.  

Export Cable 
Route Position 
Starting from 
Wind Farm Site 
(km)

Ground Conditions Fishing
Threat (m)

Anchor
Threat

(m)

Sediment 
Mobility

(m)

Consent 
Burial 

Depth (m)

Target 
Burial 

Depth (m)

0 1.85 London Clay. 0.3 0.5 0 1.0 1.5

1.85 3.35 London Clay Mobile sandwaves present 
orientated parallel to the cable route. 0.3 0.5 4.0 1.0 1.5

3.35 10 London Clay. 0.3 0.5 0 1.0 1.5

10 14 London Clay, softer overlay. 0.3 1.5 0 1.5 2.0

14 24 London Clay (Sandwaves at KP 22 - increase in 
burial to compensate) 0.3 0.5 1.0 1.0 (1.5) 1.5 (2.0)

24 24.5 Red Crag (weaker soil) 0.3 1.5 0 1.5 2.0

24.5 27 Weaker sub-soil of Westkappelle formation. 0.3 1.5 0 1.5 2.0

27 29 Aldeburgh Napes sandbank.  Erosion on western 
side – location/rate to be assessed 0.3 1.0 1 1.5 (1.0 in 

east)
1.5 (2.0 in 

east)

29 30 Sand, weaker sub-soil of Westkappelle formation. 0.3 1.0 0 1.0 1.5

30 34 Sand. 0.3 1.0 0 1.0 1.5

34 37
Sizewell Bank. Sand. 
Possible Corraline Crag pinnacles close to the 
seabed surface. 

0.3 1.0 0 1.0 1.5

Table 6.5-12: Export Cable Corridor
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In summary, the outline specification for cable burial for the project is as follows : 

Region of Wind Farm Proposed Method of 
Installation

Proposed Consented (ie 
nominal minimum) Burial Depth Proposed Target Burial Depth

Inter-Turbine, in both arrays Plough or jetting 1.0m 1.5m

Across Inner Gabbard and The 
Galloper sandbanks Plough 1.5m 2.0m

Between Inner Gabbard and The 
Galloper sandbanks Plough 1.0m 1.5m

Export Cable Route Plough 1.0m to 1.5m (depending on 
ground conditions)

1.5m to 2.0m
(depending on ground conditions)

Table 6.5-13: Outline Cable Burial Specifications

6.5.8  Meteorological Masts

Up to five permanent meteorological masts will be required for the operations phase.  Such masts will be the same height as the wind 
turbine hub, ie up to 105m above mean sea level, and will feature a foundation installed in a similar manner to the foundations for the wind 
turbines, described above, with installation methods similar to the wind turbines.  The met masts will be connected to the wind turbine array 
using buried subsea cables.

The proposed indicative positions of the met masts are as follows :

Met Mast Lat (N) DD min Long (E) DD min

1 51 deg 51.4200 1 deg 52.2500

2 51 deg 58.6400 1 deg 59.4800 

3 51 deg 57.2500 1 deg 52.5000

4 51 deg 53.2500 1 deg 59.6600

5 51 deg 44.2500 1 deg 56.2500 
Table 6.5-14: Indicative Met Mast Positions

A met mast consists of the following parts:

Monopile foundation
Platform including boat landing
Met mast including instrumentation (above and possibly below water)
Control cabinet, solar panels and batteries
Aerial and marine navigational lights and markings

●
●
●
●
●

Figure 6.5-19: Greater Gabbard Met Mast (under construction) 

The foundation would consist of a steel monopile. The monopile would have a length of approximately 70m whereof 30m will be driven 
into the seabed. The diameter of the monopile will be approximately 2.5m and the wall thickness 50mm. The monopile will be made of 
approximately 400t of steel. Scour protection is not envisaged but, if deemed necessary, would be proportional to quantities described for 
wind turbine monopiles. 

Installation
The monopile foundation will be loaded on a barge and transported to the site. The pile will be installed from a jack-up platform. One or two 
tug boats will assist transportation of the barge and position the jack-up. A separate vessel will be used for personnel transportation.

The crane on the jack-up will lift the pile from the barge and a hammer will drive down the monopile. Preparation of the seabed is not 
required. The hammer will drive the pile to the target depth in the seabed. The boat landing will be mounted on the pile and welded or 
grouted on the top of the pile.

The mast will be assembled and lifted to be bolted to the platform. Aircraft and ship warning equipment will be mounted and put into 
operation. The jack-up and barge will leave the location and the measuring equipment will be mounted.
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6.5.9 Radar Tower
A radar tower is proposed to be placed (subject to agreement with authorities) on the met mast structure (see above section) at the southern 
end of the Inner Gabbard, adjacent to the South Inner Gabbard buoy i.e. Met Mast #1.  The structure would double as a met mast, and 
would have the same type of foundation and installation methodology as the met masts.

6.5.10 Cable Crossings 
There are no existing subsea cables within the wind turbine array areas.  There is a possibility that cables serving the Greater Gabbard 
project will have to cross other Greater Gabbard cables, but this will not be known until after detailed design has taken place.
There are four known subsea cables along the export cable route as indicated below and is shown on Table 6.5-15.  There are no known 
subsea oil or gas pipelines in the vicinity.

Operator Cable Type Distance from Greater Gabbard Proposed Crossing Location

Lat (N) DD min Long (E) DD min

British Telecom Farlands Telecom Intersects proposed export cable route 
– cable crossing required 52 05.0515 1 46.4218

British Telecom UK-Netherlands 12 Telecom Intersects proposed export cable route 
– cable crossing required To be decommissioned

Interoute Concerto North Telecom Intersects proposed export cable route 
– cable crossing required 52 11.4631 1 40.4016

Interoute Concerto South Telecom Intersects proposed export cable route 
– cable crossing required 52 10.3340 1 41.2620

Table 6.5-15: Operational Subsea Cables along Export Cable Route

There is no single, universally accepted, crossing design that will be applicable in all situations.  Designs will vary with the seabed properties 
at the particular location and also, since agreement is being sought, with the view of the crossed party on those conditions and also the 
developer’s proposals.  Each crossing will have a range of features possibly unique to that location, based on:

the physical properties of the crossing product
cable size and weight
bend radius
armouring

protection requirements relative to the hazard profile, including depth of burial or extent of mattress/rock cover
the physical properties and protection status of the crossed product

cable size and armouring
burial depth

●
-
-
-

●
●

-
-

seabed properties at the crossing point
substrate type
morphology
stability - presence of mobile bedforms

any constraints placed by the crossed party
location and burial determination standards
maintenance clearance zone
plough approach limits
notification zone

any environmental constraints
restrictions on sediment dispersion or habitat changing deposition.

The design of a crossing can be separated into two areas of consideration: constraints and physical design.  However, all work must be 
based on accurate location of the crossing point, and a precise survey of the crossing site is a pre-requisite of the design process. 

GGOWL is likely to follow industry standards for all crossings, and the following guidelines are proposed : 

Prior to design of the detailed crossing method, a comprehensive survey will be executed to determine exact location and depth of 
burial of the existing cable together with soil conditions on site.  Crossing of an existing cable shall, where feasible, be at 90° for 
about 50-100 m on each side of the cable. 
Within a distance of 100 metres of the crossing point the method of embedding and protection will be carefully selected, and will 
reflect the burial depth of the existing cable. A minimum separation between the new power cable and the existing cables will be 
agreed and provided by a suitable method, depending on conditions of burial of the existing cable. 
The new cable system will then be buried by the water-jetting machine or by plough to target depth or as limited by the actual burial 
depths of the existing cables.   
Where water-jetting techniques are not successful in burying the cable approaching the crossing, grout bags would be proposed to 
cover the exposed cable.

The alternative crossing methods are as follows : 

●
-
-
-

●
-
-
-
-

●
-

●

●

●

●
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Figure 6.5-20: Fully mattressed cable crossing design

Figure 6.5-21: Elevation of crossing of buried or semi-buried using rock placement

6.5.11 Wind Farm Layout
6.5.11.1   Introduction

The optimal layout of a wind farm is based upon many variables, including : 

Energy Yield, which is related to wind turbine selection
Ground Conditions
Construction Cost
Environmental Issues
Electrical Layout
Seabed Obstructions
Crown Estate Leased Area
Overall Project Risk Mitigation

Not all of the above information is available at present, and therefore the final layout for Greater Gabbard is not yet decided.  However the 
layout presented in this Environmental Statement is a credible indicative option for the final layout.  

The layout for Greater Gabbard uses the following principles: 

The co-ordinates of the two turbine array areas, interconnecting cable corridor, and export cable route are fixed
Within these areas, there are specified areas of either “no build” or “restricted build”
Within the boundaries, the positions of the wind turbines may be moved, providing that the minimum separation distances between 
the turbines do not fall below 650m for energy yield reasons  
Positions of the transformer platforms and the wind turbines, may be moved to account for differing electrical connection designs, 
within the minimum wind turbine separation constraint as above

These principles are summarised in Figure 6.5-22.

6.5.11.2  Perimeter Co-ordinates

The perimeter co-ordinates of the wind farm have been optimised to account for the following : 

navigation patterns
ground conditions 
water depth

6.5.11.3  Areas of “No Build” and “Restricted Build”

There are three areas where the construction of the wind farm is constrained, as follows : 

No-Build Areas around Known Archaeology 
The results of the site geophysical surveys have revealed certain anomalies, some of which correlate to known archaeological sites 
and others which do not.  For those larger geophysical traces, a circular “no-build” area of 100m radius (or more) centred on the 
object has been established, ie no foundation, cable, met mast, offshore sub-station platform or ancillary feature may be placed 
within this area.  For the smaller targets, a circular “no-build” area of 20m has been established. 

●
●
●
●
●
●
●
●

●
●
●

●

●
●
●

a)

No-Build Areas for Wind Turbines on the Inner Gabbard and The Galloper sandbanks 
The northern halves of the Inner Gabbard and The Galloper sandbanks are designated “No-Build Areas” for wind turbine structures. 
The practice of drift netting over the banks is more prolific at the northern end of each bank (see Section 9.4.2 for more information).  
Following consultation with the local fishermen who operate drift nets, no turbine foundation is likely to be constructed less than 
0.5nm from the 20m contour north of Latitude 51o56.600N on the Inner Gabbard and Latitude 51o48.000N on The Galloper.  In 
addition, no turbine is likely to be constructed less than 0.25nm from the banks to the south of these lines of latitude.   

Cable Crossings of the Inner Gabbard and The Galloper sandbanks 
The placement of cables across the banks is likely to be limited to the area south of Latitude 51o56.600N on the Inner Gabbard 
to avoid conflict with the drift netters.  This is not possible on The Galloper.  These restrictions on placement of turbines and of 
locations of cable crossings, on the Inner Gabbard are intended to minimise the effect on the local drift netting fleet as much as 
practicable.

6.6  Offshore Construction
6.6.1  Access to Site and Safety Zones
The construction of the proposed Greater Gabbard Offshore Wind Farm project is scheduled to take place during all times of year.  Greater 
Gabbard Offshore Winds Ltd propose all year round working.

Construction in the marine environment is potentially hazardous, and in the interests of safe working the project should be permitted to take 
advantage of as much construction time in favourable conditions as is possible.  Construction activity is expected to continue, subject to 
site weather conditions, for 24 hours per day until construction is complete.

Safety Zones
Greater Gabbard Offshore Winds Ltd intends to apply to the Secretary of State for Trade and Industry for a temporary offshore construction 
safety zone under Section 95 of the Energy Act 2004.  The purpose of this zone is to protect the safety of project plant and personnel, and 
the safety of third parties during the construction and commissioning phases of the wind farm.
Although the stated safety zone encompasses the entire wind turbine area, the extent of the safety zone at any one time will be dependent 
on the locations of construction activity, and a rolling safety zone is therefore proposed.

It is intended that third parties will be excluded from any safety zone during the construction period, and that the zone(s) will be marked 
in accordance with Trinity House Lighthouse Service recommendations.  Regular Notice to Mariners will be issued as construction 
progresses.

For the export cables, an advisory safety zone will be implemented to the extent permitted by legislation and by the relevant regulatory 
authorities.

b)

c)
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Not all of the above information is available at present, and therefore the final layout for Greater Gabbard is not yet decided.  However the 
layout presented in this Environmental Statement is a credible indicative option for the final layout.  
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The co-ordinates of the two turbine array areas, interconnecting cable corridor, and export cable route are fixed
Within these areas, there are specified areas of either “no build” or “restricted build”
Within the boundaries, the positions of the wind turbines may be moved, providing that the minimum separation distances between 
the turbines do not fall below 650m for energy yield reasons  
Positions of the transformer platforms and the wind turbines, may be moved to account for differing electrical connection designs, 
within the minimum wind turbine separation constraint as above

These principles are summarised in Figure 6.5-22.

6.5.11.2  Perimeter Co-ordinates

The perimeter co-ordinates of the wind farm have been optimised to account for the following : 

navigation patterns
ground conditions 
water depth

6.5.11.3  Areas of “No Build” and “Restricted Build”

There are three areas where the construction of the wind farm is constrained, as follows : 

No-Build Areas around Known Archaeology 
The results of the site geophysical surveys have revealed certain anomalies, some of which correlate to known archaeological sites 
and others which do not.  For those larger geophysical traces, a circular “no-build” area of 100m radius (or more) centred on the 
object has been established, ie no foundation, cable, met mast, offshore sub-station platform or ancillary feature may be placed 
within this area.  For the smaller targets, a circular “no-build” area of 20m has been established. 

●
●
●
●
●
●
●
●

●
●
●

●

●
●
●

a)

No-Build Areas for Wind Turbines on the Inner Gabbard and The Galloper sandbanks 
The northern halves of the Inner Gabbard and The Galloper sandbanks are designated “No-Build Areas” for wind turbine structures. 
The practice of drift netting over the banks is more prolific at the northern end of each bank (see Section 9.4.2 for more information).  
Following consultation with the local fishermen who operate drift nets, no turbine foundation is likely to be constructed less than 
0.5nm from the 20m contour north of Latitude 51o56.600N on the Inner Gabbard and Latitude 51o48.000N on The Galloper.  In 
addition, no turbine is likely to be constructed less than 0.25nm from the banks to the south of these lines of latitude.   

Cable Crossings of the Inner Gabbard and The Galloper sandbanks 
The placement of cables across the banks is likely to be limited to the area south of Latitude 51o56.600N on the Inner Gabbard 
to avoid conflict with the drift netters.  This is not possible on The Galloper.  These restrictions on placement of turbines and of 
locations of cable crossings, on the Inner Gabbard are intended to minimise the effect on the local drift netting fleet as much as 
practicable.

6.6  Offshore Construction
6.6.1  Access to Site and Safety Zones
The construction of the proposed Greater Gabbard Offshore Wind Farm project is scheduled to take place during all times of year.  Greater 
Gabbard Offshore Winds Ltd propose all year round working.

Construction in the marine environment is potentially hazardous, and in the interests of safe working the project should be permitted to take 
advantage of as much construction time in favourable conditions as is possible.  Construction activity is expected to continue, subject to 
site weather conditions, for 24 hours per day until construction is complete.

Safety Zones
Greater Gabbard Offshore Winds Ltd intends to apply to the Secretary of State for Trade and Industry for a temporary offshore construction 
safety zone under Section 95 of the Energy Act 2004.  The purpose of this zone is to protect the safety of project plant and personnel, and 
the safety of third parties during the construction and commissioning phases of the wind farm.
Although the stated safety zone encompasses the entire wind turbine area, the extent of the safety zone at any one time will be dependent 
on the locations of construction activity, and a rolling safety zone is therefore proposed.

It is intended that third parties will be excluded from any safety zone during the construction period, and that the zone(s) will be marked 
in accordance with Trinity House Lighthouse Service recommendations.  Regular Notice to Mariners will be issued as construction 
progresses.

For the export cables, an advisory safety zone will be implemented to the extent permitted by legislation and by the relevant regulatory 
authorities.

b)

c)

6.6.2  Construction Vessels
The types of construction vessel which will construct the wind farm will be selected post-consent, however the main types of vessels for 
each tasks are presented below : 

Task Likely Type of Construction Vessel Comments

Pile Installation Jack-up barge Potential for support barge, tug(s) and work 
boats as support craft. 

Gravity Base Installation Floating Barge (eg Shear Leg) Potential for support barge, tug(s) and work 
boats as support craft.

Wind Turbines and Anemometry Masts Jack-up barge Such vessels now able to carry multiple units 
in one trip

Scour Protection Construction barge or dedicated rock dumping 
vessel

Cable Installation Dedicated cable lay vessel (anchored barge or 
Dynamic Positioned vessel)

Offshore Sub-Station Platform Floating Barge (eg Shear Leg) Potential for support barge, tug(s) and work 
boats as support craft.

Crew transfer, wind farm commissioning Workboat To conform to the MCA Workboat Code

Table 6.6-1: Likely types of Construction Vessels
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Figure 6.5-22: Layout Constraints
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The predicted number of movements relating to the construction phase are as follows :

Task Vessel Movements Total Vessel Movements, 140 
turbines (approx)

Pile Installation One visit per two piles 70

Gravity Base Installation Crane barge on site at all times.  One support barge visit per base 140

Wind Turbines One visit per 2 turbines 70

Scour Protection One visit per turbine 140

Cable Installation One visit per 5 inter-connecting cables 28

Anemometry Masts One visit per 3 masts 2

Offshore Sub-Station Platform One visit per structure 4

Crew transfer, wind farm 
commissioning 6 visits per turbine 840

TOTAL 1294

Table 6.6-2: Likely Construction Vessel Movements

To optimise the construction programme, it is likely that installation of wind turbines, foundations and cables will be undertaken on the site 
at the same time, although not necessarily in the same part of the site.  Therefore it is likely that at least 20-30 vessels (including support 
craft) may be on site at any one time.

6.6.3  Lighting and Marking
The construction area will be depicted on Admiralty Charts by the UK Hydrographic Office, and information pertaining to construction will 
be disseminated through the Notice to Mariners procedure together with regular communication with local and regional stakeholders.  

The construction area and incomplete structures will be lit and marked in accordance with the protocol recommended by Trinity House 
Lighthouse Service. 

6.6.4  Construction Programme
An indicative construction programme is presented below, based upon two construction seasons.  However the construction programme 
may extend to three seasons which due to financial and technical considerations may not be consecutive.

Figure 6.6-1: Indicative Offshore Construction Programme

6.6.5  Construction Management (Environmental)
During construction (and decommissioning) some discharges to atmosphere will arise from the marine vessels required to undertake these 
stages of the development.  In addition, there is a small risk of accidental discharges from the turbine array or marine vessels associated 
with construction and decommissioning.  These are not considered to be significant.

There are no anticipated solid discharges into the marine environment during the construction phase.

A comprehensive Environmental Management System is expected to be implemented prior to construction in consultation with statutory 
authorities, with a suite of complementary management plans corresponding to different aspects of the construction activity.  The 
Environmental Management System would form a component part of the construction contract for the development.  The documents, which 
would be tailored specifically to ensure compliance with the consent conditions for the project and current environmental best practice, 
include the following: 

Environmental Management System
Environmental Management Plan
Monitoring Protocol (as per statutory consents)
Incident Reporting and Non Conformance Procedure
Emergency Response Plan
Collision Risk Management Plan
Marine Pollution Contingency Plan
Dropped Objects and Materials Recovery Plan
Archaeology Plan
Noise, Dust and Vibration Management Plan
Waste Management Plan

●
●
●
●
●
●
●
●
●
●
●



Greater Gabbard
Offshore Winds Ltd

6—28

6.7  Onshore Components and Their Installation
This section describes the onshore components required to transmit the electricity generated by the wind turbines to the point of connection 
with the electricity transmission system, and the installation of such components.  The term onshore is defined as all works required above 
Mean Low Water, and this point coincides with the jurisdiction of Suffolk Coastal District Council under the Town and Country Planning Act 
1990.

6.7.1  Cable Landfall / Inter-Tidal Works
Description
The proposed cable landfall for the project is at Sizewell.  The landfall position for the export cables is to the south of Sizewell Village, 
between the village and Sizewell Hall.  This portion of the coast is not protected by any man-made sea defences and the Environment 
Agency has confirmed that consent under Water Resources Act and Land Drainage and Sea Defence Byelaws is not required.  The most 
relevant local landmark along the cable route is a row of beach huts which are situated at the top of the beach, underneath an earth bank 
some 7m high (11m AOD at top of bank). 

The four wind farm export cables arrive at the shore 10m apart (below Mean Low Water).  They are then housed in pre-installed HDPE (high 
density polyethelene) conduits located under the beach, as per the route indicated in Figure  6.7-1. The conduits will be located underneath 
the mobile layer of the beach, at a depth to be agreed with Suffolk Coastal District Council and Environment Agency, following intrusive 
geotechnical investigations along the route.  Based on Environment Agency data on historical beach profiles, the mobile layer of the beach 
at low tide does not extend beyond 1.5m.

The entry pit for the directional drilling is likely to be sited in open agricultural land adjacent to the Vulcan Arms Public House at Sizewell.   
This location will be accessed by a new temporary 5m wide stone track installed within the field adjacent to the hedgeline.   A temporary 
working area of approximately 30m x 30m will also be established.  The temporary work area and access track shall be covered in a 
geotextile and crushed stone. Following installation of the conduits and associated works (including the first part of cable installation), the 
temporary materials from the working area will be removed and this area restored.  

It is proposed that the details of temporary working areas and soil storage locations be agreed prior to construction.

Installation
The conduits will be installed through the inter-tidal zone using a technique known as Horizontal Directional Drilling (HDD).  

This method of installing pipelines to carry utility services under obstructions such as rivers, railways, roads, runways etc, was developed 
in the 1980’s from technology originally used in the oil industry to steer exploration bores during drilling.  The technique involves directional 
drilling a pilot bore along a predetermined route over a given distance to exit at an equally predetermined completion point – in this instance, 
below Mean Low Water.  Progress information from the drill head is transmitted to a receiver remotely located at the drill rig.  When the pilot 
bore is completed, the cutting /steering head with its integral transmitter module is removed and replaced with an appropriate size back-
reamer to widen the hole to the correct diameter.  

The plant required for the operation includes a Drill Rig, Support lorry, Mounted Crane & Trailer, Generator & Compressors, Recycling 
Plant, Butt fusion machine, and a Bunded Fuel Bowser.  A temporary working area of 30m x 30m is typically required.

To successfully carry out the works using Horizontal Directional Drilling technology the drill process may incorporate the use of Bentonite, 
commonly referred to as drilling mud.  The use will be determined on site when the exact ground based information is obtained whilst the 
pilot bore is drilled.

The liquid mud is mixed on site, using an on-board mud mixing system which utilises any available freshwater supply and a Bentonite 
mixture appropriate to the anticipated soil conditions.  The time taken for the mud to solidify is dependent upon the amount of water used 
and the actual soil conditions.  The recycling plant will be positioned and attached to the generator, relevant pumps and slurry from the entry 
pit is then pumped to the recycling plant. The waste chutes of the recycling unit and the centrifuge will be placed into skips to contain the 
separated waste. The waste will then be removed by skip and disposed of at a registered landfill site as inert waste.

As the exit of the drill will be below Mean Low Water, a floating platform may be positioned which can be moved into position as per 
designed termination points.  Two packs of drill rods will be transported out to the platform and a rod handling structure installed above.

The works in the field will typically be undertaken in the following sequence (this procedure subject to final method statement) : 

site access would be established at the western corner of the field, at an existing access point;
construction of a temporary stone track 5m wide with turning circle along the northern edge of the field to permit vehicular access, 
as follows :

strip topsoil to depth of 300mm and store for subsequent re-deployment;
install geotextile mat;
install 300mm of washed stone and compact;

establishment of the site compound (an area of approximately 30m x 30m) and install the site accommodation and fencing to secure 
the working area from public access.  Some soil stabilisation may be required if any cutting is required into the slope of the field 
- such details to be agreed with the Local Authority.
excavation of the HDD entry pit (approximate length 3 metres, width 5 metres, depth 2 metres) and undertake HDD operations;
excavation of pits for cable jointing bays, back-fill holes with sand and install jointing bays (see section below);
commencement of onshore cable laying works adjacent to access road;
reinstatement works, remove temporary accommodation and clear the site.

The duration of the Horizontal Directional Drilling works is expected to be 8-10 weeks, including time for site establishment and track 
installation.  It is expected that this work can be undertaken outside of peak tourist season, ie between September and March, but GGOWL 
reserves the right to undertake the work at any time of the year.

It is proposed that the works be undertaken during daytime working hours (for example 0800 to 1800 hours plus 1 hour start up and shut 
down period for fuelling and preparation) except in extraordinary technical circumstances which may force work to continue until a bore is 
completed.

●
●
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Figure 6.7-1: Intertidal works, HDD pit to Low Water Mark
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6.7.2  Cable Jointing Bays
Description
The offshore cables will be jointed to the onshore cables adjacent to the HDD entry pit, within pre-cast concrete enclosures, as presented 
in Figure 6.7-2 below.  Each of the four sunken enclosures, one for each export cable, is approximately 7m long x 2m wide and 1.5m 
deep, with the top surface below ground level.  Following installation, these enclosures will be covered with a layer of topsoil.  Access to 
these enclosures would only be required during the operations phase of the wind farm for emergency purposes and they do not need to 
be maintained.

Figure 6.7-2: Cable Jointing Bays

6.7.3  Onshore Cabling
Description
Cabling is required to connect the cable jointing bays to the onshore electrical sub-station, to the south west of Sizewell. The trench per 
circuit is approximately 0.75m wide by 1.2m deep, with 2m distance between circuits.  Therefore a maximum cable route width of 12m 
would be appropriate for four circuits. 

The cables are proposed to be installed to the south of the Sizewell Gap Road, inside the hedge-line of the adjacent fields.  The majority 
of the route is through agricultural land, and the following figure presents the proposed trench cross section.

The cables are proposed to cross the existing road to Sizewell Hall.  This highway is adopted by Suffolk County Council, reference U2838.  
It is anticipated that at this point,  approximately 15m of hedge will be removed on either side of the road, the cables installed (possibly using 
steel plates to minimise effect on vehicular access) and the road surface reinstated.  The hedges either side of the road will be re-planted 
with similar species to those present today.

Figure 6.7-3: Cable Trench Cross-Section

Where the use of steel plates to maintain access is not practical, a temporary road diversion from the junction for a distance of approximately 
30m may be constructed subject to agreement with SCC.  Again, any hedgerow removal would be re-planted.

Installation
Access along the route for construction traffic will be gained by installation of temporary roads consisting of crushed stone laid on geotextile 
mat, similar to that for the entry pit above.

The excavated material will be stored next to the cable trench and will be used as backfill once the cables are installed.  The topsoil will 
be stored separately and will be used for the final restoration.  Following excavation, the trenches are prepared with selected sands to 
improve the thermal capacity of the soil and to provide a suitable bed for the cables.  Following this, the cables are laid in the trenches and 
the excavated material back-filled on top.

On completion, the cable route will be marked with suitable surface identification markers.

The anticipated duration of the cable installation works is 4-6 weeks for the four circuits.

It is proposed that the work be undertaken during daytime working hours (for example 0800 to 1800 hours plus 1 hour start up and shut 
down period for fuelling and preparation).  It is proposed that the works may take place at any time of the year.
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6.7.4  Sub-Station Works
Description
The proposed sub-station is presented in plan and elevation in Figures 6.7-4 and 6.7-5

The proposed onshore sub-station location is in a field adjacent to Halfway Cottages, to the south of the Sizewell Gap Road approximately 
1km west of Sizewell.  The position lies on a north easterly facing slope of a small ridge between 8 to 13m above sea level.

In order to effect the connection, one existing tower will be upgraded and moved by approximately 30m to the south-west to enable that the 
southerly circuit to be “turned in” to the new sub-station.  Further information on temporary works is presented in the section below.

The area of the sub-station will be lowered in the field by as much as 3m at the western boundary (typically 1-1.5m elsewhere), in order to 
reduce the height of the completed structures.  The process of lowering the sub-station will create more excavated material which in turn 
will be used to provide additional landscaping to further reduce any visual effects.

The substation features up to four 400/132 kV transformers and 400/132 kV switchgear.  In addition buildings are required to accommodate 
132 kV reactors associated with the outgoing 132 kV cable circuits and also 33 kV reactors and capacitors.  The sub-station will be enclosed 
by a 2.4m high palisade fence, designed according to National Grid Company’s requirements.  The fence will be painted in a colour to be 
agreed with the local authority. It is proposed that the external finish of the sub-station buildings be faced brickwork, in a colour and firish 
to be agreed with the Local Authority.

The sub-station buildings are likely to have the following approximate heights (refer to Figure 6.7-4):

Ancillary Buildings 5 m
33 kV Switchgear Enclosures and Buildings 8 m
132 kV Switchgear Building 8 m
132 kV Reactors 8 m
National Grid Sub-Station 15 m

Up to four new landing gantries each 15m high are proposed to assist with the turning-in of the circuit to the new sub-station. 

Those items of plant associated with significant volumes of insulating fluid will be contained in bunded enclosures, such that any catastrophic 
fluid leak will be trapped to prevent excessive fire damage and also contained for later safe removal and disposal. The substation site 
will be connected to the existing public road by a new roadway dimensioned to allow the transport, delivery and installation of the heavier 
items of plant, primarily the 400/132 kV transformers which may weigh up to 160 tonnes and will be transported using large “low loader” 
articulated trailers.

Once operational the sub-station would be un-manned and would not be normally lit.  Some lighting would be installed but would only be 
used at night when crew are required to be present for essential works.  The entrance track would not be lit.

Foul water (ie sewage) disposal from the site would be either facilitated by a connection to mains sewerage or via a septic tank.  Temporary 
arrangements would be required during the construction phase.

Surface water run-off would be via soakaways (locations subject to sub-station design) into the surrounding field, or into the adjacent road 
drainage system.

●
●
●
●
●

Site Restoration and Landscaping Proposals
The material excavated during the initial works will be used to provide additional visual screening around the sub-station.  An initial 
landscaping proposal is described below.  It is proposed to agree the final landscaping and planting design (including  temporary compound 
areas and soil storage areas) with the relevant local organisations prior to construction of the sub-station.

It is intended that the entire 8 hectare field will be purchased to facilitate landscape and habitat restoration in addition to the sub-station 
works.  Of this total area, the substation works themselves will take up approximately 1.5 hectares, leaving a remainder of 6.5 hectares for 
restoration to a suitable habitat.

GGOWL has been advised by Suffolk Coastal District Council that the land outwith the proposed substation footprint should be converted 
to mitigate or compensate for the impact of the development within an AONB designation.

The sub-station site is also adjacent to the North Warren/Aldringham Walks SPA/SSSI where RSPB own and manage land for nature 
conservation.  The sub-station is situated close to Sizewell Gap Road to allow the site to be adjacent to the overhead power lines and 
therefore negate the need for an unnecessary overhead line spur and to maximise the total unbroken area vacant for restoration purposes.   
Suffolk Coastal District Council have advised that imported fill for landscaping or exporting overburden, would not be appropriate in order 
to minimise the number of vehicle deliveries to the site.

Options for restoration
Options for restoration following construction of the sub-station are presented below.

Substation Screening
The immediate bounds of the substation works (i.e. adjacent to the perimeter fence) will include an engineered earthen bund with small 
trees and shrubs planted for screening purposes to reduce visual impact.  The bunds shall be contoured into the surrounding slopes around 
the sub station to reduce the contrast between built and natural topography.  This will be achieved, where possible, by managing cut and 
fill volumes to minimise the need for importing material.

It is proposed to excavate the level field within the area of the sub-station, this material being used to create the earthen bunds.

The sub-station boundary will be planted with a native mix of hedgerow species such as hawthorn and blackthorn for landscaping purposes.  
All hedgerow screening planting would be undertaken in compliance with National Grid Company planting requirements concerning the use 
of appropriate species which would not infringe upon overhead power lines when fully grown.
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Arable Field Restoration
Beyond the perimeter planting, and for the remainder of the field, GGOWL intend to initiate heathland or acid grassland restoration. 

Critical to the success of any mitigation is the soil chemistry as demonstrated by RSPB in their efforts to convert arable farmland to 
heathland on their reserves.  A review of the soil chemistry and seed bank are useful starting points.  

The soil at the substation site is generally derived from sand rich glacial till and Crag deposits rich in calcium carbonate (CaCO3).  This 
causes the soil to be quite high in pH.  Little is known about the seed bank in the soil on this land, however, as the field has been used for 
agriculture since at least the late nineteenth century, it is likely to be highly modified in soil chemistry and available seed bank due to the 
application of fertilizers, lime and other agricultural chemicals.

The choice for heathland or acid grassland is primarily dependent upon three factors: 

pH of soil, 
extractable phosphorus content and
sand content

The sand content seems is the dominant factor as the soil at the substation is 80-90% sand.  It may be more appropriate to revert the field 
to acid grassland rather than heathland, however, a sandy soil would certainly not preclude the development of heathland habitat, but it 
would require greater intervention to prove successful.

Heathland conversion is species poor and would require an application up to 2 tonnes per hectare of sulphur pellets to reduce pH levels, 
plus heather cuttings and bracken litter applications.  Acid grassland could potentially develop by being left to natural reversion with some 
heather seed mixes/cuttings applied.

Whilst heathland may be promoted as the preferred option due to its decline in recent years, advice from Suffolk Coastal District Council 
indicates that restoration to acid grassland would be equally beneficial in environmental terms.  With this in mind, there may be scope to 
incorporate some heather seeding/transplanting for landscape purposes and to provide a future seedbank on site. 

The Suffolk Wildlife Trust has experience at Sizewell for naturally reverting arable to heathland.  Their advice is that, if a sulphur application 
is not undertaken to the soil, there has to be a continual mechanical and grazing control in place to control the growth of ragwort. 
Therefore, it is probably prudent to prepare the ground and sow an acid grass mix and incorporate heather litter in patches subject to soil 
tests. The ability to irrigate the heather litter in the event of a dry early summer would speed the process of ling germinating.

Ongoing Habitat Management
Future maintenance could be achieved through a management agreement (and associated funding) with RSPB. Another option is that  
RSPB could be interested in taking ownership on the basis that a commuted sum be offered to cover the management costs for a period 
of time. This option could be explored further with the RSPB Coastal Reserves Manager.

The immediate bounds of the sub-station works (i.e.adjacent to the perimeter fence) will include an engineered earthern bund with small 
trees and shrubs planted for screening purposes to reduce visual impact.  The planting may be up to 20m in thickness where views of 
the substation are deemed more significant.  The bunds are likely to be contoured into the surrounding slopes around the sub-station to 
reduce the contrast between engineered and natural topography.  This will be achieved, where possible, by managing cut and fill volumes 
to minimise the need for exporting / importing material.

●
●
●

The substation boundary will be planted with a native mix of hedgerow species for landscaping purposes.  Suitable native plant mixture would 
include hawthorn, blackthorn, field maple, honeysuckle and gelder rose.  This would provide appropriate hedge structure and screening 
and ‘match’ existing local hedges.  The gelder rose in particular would provide wildlife value (berries) and asthetic value (flowering).

The following alternative could also be considered:

Gorse to provide the necessary screening function from a coastal species; however, it should be noted that gorse is relatively 
flammable and so may not be appropriate to the site.

Installation
The construction of the sub-station is anticipated to comprise the following : 

fell hedgerow where necessary
construct bellmouth
establish the temporary site compound and install the site accommodation, including:

temporary management offices
car parking
security
secure area for construction plant
wheel wash facilities
welfare facilities
workshop (if necessary)

excavate soil to required depth and store prior for later site restoration works
install geotextile mat
install 300mm of crushed stone and compact
construct metalled entrance road to National Grid Company specification;
construct sub-station bases and install electrical components and commission;
carry out reinstatement works, remove temporary accommodation and clear the site.

●

●
●
●
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As with the onshore cable installation, works would be planned for day-time hours only except in extraordinary technical circumstances.  It 
is proposed that the site civils works and commissioning of the sub-station take place during the summer outage periods as specified by 
National Grid Company.  Construction of the sub-station buildings themselves may take place outside of these times.

Vehicle Movements
Approximately  982 HGV vehicle movements are predicted during substation construction.  On average HGV deliveries would be about 4 
per day (8 HGV movements), which would also be the typical estimated heavy vehicle frequency for most of the construction programme.

The amount of traffic generated by a construction workforce at a remote site is commonly reduced on trips/head basis by car sharing among 
staff and by transport provided by the contractors.  Typically, the number of vehicle movements would average 32 per day, with the peak 
numbers up to 40.

Once the construction of the substation and cable laying operation is complete, the effect on the local road system will be minimal.  There 
will be no permanent staffing needed at the substation, but access will be required from time to time for routine maintenance.

Route to Site
The preferred route to site from the A12 is via the B1122 from Yoxford and then along “Lover’s Lane” on the Sizewell Gap road.   This route 
was upgraded for the construction of Sizewell B power station, and is the main proposed route for traffic during the decommissioning of 
Sizewell A power station.

Consideration will be given to using the local rail head for the import of major components.

6.7.5  Overhead Line Works

The proposed works are all located adjacent to the existing 400kV overhead line within the Suffolk Coast and Heaths Area of Outstanding 
Beauty. Therefore works are proposed to ensure that no more electricity pylons are required to effect the connection of Greater Gabbard to 
the electricity transmission system.  Such works will be undertaken by National Grid Company (NGC) and therefore the description below 
is subject to NGC design.

The new sub-station location is situated adjacent to the southern 400kV circuit, between towers 4ZW4 and 4ZW3.  It is proposed to upgrade 
the eastern tower from a “suspension” type to a “tension” type.  The following table summarises the dimensions of the towers : 

Type Height Base Dimensions

Existing Tower 4ZW3 L6D E 30° 59.7m 7m x 7m

Temporary Tower Guyed Lattice Tower 60m (indicative) 4m x 4m

Replacement Tower L12 DJT E9m 58.0m 20m x 20m

Table 6.7-1 Dimensions of Towers Adjacent to Sub-Station

The overhead line works associated with the connection include :

Temporary diversion of 800m of a single circuit of the Sizewell - Bramford 1 400kV overhead line
Replacement of an existing overhead line tower, and
Installation of downleads to facilitate the connection between the proposed substation and the replacement tower.

Temporary overhead line diversion
A temporary 800m single circuit overhead line diversion of the existing Sizewell – Bramford 1 400kV overhead line, between existing 
towers 4ZW2 and 4ZW4, is required for approximately 22 weeks to allow for the construction of a permanent replacement tower 4ZW3R.  
It is anticipated that the temporary overhead line diversion would be installed along a route identified by the blue line on Figure 6.7-7.  
GGOWL is requesting a positional tolerance of 30 metres either side of the proposed temporary diversion route to permit some flexibility 
in the location of the temporary diversion and the temporary tower, to overcome engineering or other issues.  

The temporary diversion would require a temporary mast of approximately 60m in height.  Details of the proposed temporary mast and 
replacement tower 4ZW3R are shown in Figures 6.7-5 and 6.7-8 respectively.

Following construction of the replacement tower and the installation and energisation of a single circuit on the replacement tower, the 
temporary diversion would be dismantled. 

The proposed construction sequence is as follows :

Erect scaffolding across highway
Install temporary track to Tower 4ZW2, to the north of Sizewell Gap Road
Erect temporary mast adjacent to Tower 4ZW3
Swing conductors of southerly circuit onto temporary mast – likely duration 10-14 days.  Access will be required to Towers 4ZW1, 
4ZW5, and 4ZW6 during this time using light vehicles, e.g. Land Rovers
Construct new tower
Terminate conductors onto new Tower

Replacement tower
The existing overhead line suspension tower (L6D E 30m) needs replacing, as it is unable to accommodate the connection of downleads 
necessary to link the substation to the overhead line. 

It is anticipated that the replacement tension tower (4ZW3R) would be 61m in height on the existing overhead line route. 

Installation of downleads
Downleads are required to facilitate the connection between the proposed substation and the overhead line to allow for the export of 
electricity from the proposed Greater Gabbard Offshore Wind Farm to the national high voltage transmission system. 

This application requests a ‘tolerance’ of 30 metres either side of the proposed downleads to permit some flexibility in the location of the 
downleads to overcome engineering or other difficulties. Following commissioning and testing of the new Sizewell - Leiston and Leiston 
– Bramford circuits, the overhead lines would be returned to service allowing the export of electricity from Greater Gabbard Offshore Wind 
Farm into the national high voltage transmission system.

1.
2.
3.
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Figure 6.7-4: Plan of Proposed Sub-Station

‘C’
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Figure 6.7-5a: Section of Replacement Tower, View A
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Figure 6.7-5b: Section of Replacement Tower, View B
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Figure 6.7-5c: Section of Replacement Tower, View C
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Figure 6.7-5d: Section of Replacement Tower, Section X-X
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Figure 6.7-6: Landscaping Proposals Around Sub-Station
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Figure 6.7-7: Proposed Overhead Line Works
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Figure 6.7-8 Indicative Temporary Tower
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6.8  Onshore Construction
6.8.1  Workforce
The workforce required to construct the sub-station is likely to comprise 40 to 50 workers, with temporary accommodation.  A further  30 to 
40 staff staff will be required for the works associated with Horizontal Directional Drilling, the cable jointing pit and cable trenching works.

The maximum (i.e. worst case) estimate for construction staff at the site at any one time is approximately 90 staff for the onshore works.  
As these separate works would not necessarily conincide, this overall number is likely to be an overestimate.

6.8.2  Noise Levels
All activities associated with the construction of the onshore works will be carried out in accordance with British Standard 5228, Parts 1 and 
2: 1997 and Part 4: 1992; Noise and Vibrational Control on Construction and Open Sites.

Once constructed, the noise emissions from the sub-station are based on the following assumptions that the standard 132/400kV 
transformer has a noise rating of 90dB(A).  Appropriate noise suppression features will be included into the transformer design to reduce 
this noise level. 

6.8.3  Hours of  Work
Standard daytime working hours (for example, 08:00 to 18:00 hours plus 1 hour start-up and shut-down period for fuelling and preparation) 
will be adopted throughout the sub-station construction, except in extraordinary circumstances.

6.8.4  Construction Programme
An indicative programme for the onshore works is presented in Figure 6.8-1.  It should be noted that the durations and precise timings of 
the works are subject to disussions with National Grid Company.

It is proposed that no seasonal restrictions are placed on the new access construction, intertidal works (ie the Horizontal Directional 
Drilling), cable jointing and cable installation.

The majority of work at the sub-station site is required to be undertaken during the summer months, to coincide with National Grid Company 
requirements of performing major grid works during their usual outage period.

Figure 6.8-1: Indicative Programme for Onshore Works

6.8.5  Onshore Environmental Management
The environmental performance of the onshore construction works is expected to be governed by an Environmental Management 
System implemented to the principles of ISO 14001, incorporating the following management plans to ensure any effects are as minor as 
possible:

Environmental Management System
Environmental Management Plan
Environmental Monitoring Protocol
Emergency Response
Incident Reporting and Non Conformance Procedure
Waste Management Plan
Site Restoration and Landscaping Plan
Archaeology Plan, to be agreed with Local Authority prior to construction

●
●
●
●
●
●
●
●



Greater Gabbard
Offshore Winds Ltd

6—43

6.9  Wind Farm Operations and Maintenance
6.9.1  Access to Site and Safety Zones
Operation and maintenance of the offshore wind farm will continue 24 hours per day, 365 days per year, and therefore Greater Gabbard 
Offshore Winds Farm Ltd will require access to site at any time.

Safety Zones
GGOWL will be applying for safety zones under Section 95 of the Energy Act 2004 for the following safety zones during wind farm 
operation:

Each wind turbine structure will have a safety zone of 50m radius prohibiting entry for non-project vessels
Each offshore substation platform will have a safety zone of 50m radius prohibiting entry for non-project vessels
Each met mast will have a safety zone of 50m radius prohibiting entry for non-project vessels

GGOWL will apply for a “restriction in practices” safety zone within the wind farm area during operation.  The “restriction in practices” safety 
zone will be for trawling, drift netting, aggregate extraction and dredging or anchoring (for non-project vessels) within 500m of any wind 
turbine, sub-station platform or met mast.

6.9.2  Lighting and Marking
The lighting and marking of the wind farm will be specified by Trinity House Lighthouse Service, upon the receipt of project information and 
the navigation risk assessment. 

In addition, the operation of the project will conform to requirements of Marine Guidance Note 275, published by the Maritime and 
Coastguard Agency.

The positions of the wind turbines, subsea cables and ancillary structures will be conveyed to the UK Hydrographic Office so that they can 
be incorporated into Admiralty Charts and the Notice to Mariners procedures.

6.9.3  Wind Farm Control 
The wind turbines are configured so that they operate with a minimum of supervisory input. The turbines are monitored and controlled by 
micro-processors installed within the turbine tower. Should a turbine develop a fault, the status of the fault is diagnosed, and if necessary 
the turbine is automatically shut down for safety purposes.  The turbine operation is based upon a “fail-safe” philosophy.

All information relating to on-site conditions (windspeed, direction, wave height, etc), turbine status and generated output is held within a 
central Supervisory Control And Data Acquisition (SCADA) system linked to each individual turbine micro-processor.  The SCADA system 
is controlled from an operations base ashore, and allows for the remote control and shutting down of any individual turbine (or a number of 
turbines) should circumstances dictate.

6.9.4  Wind Farm Inspection and Maintenance
The wind farm will be serviced and maintained throughout the life of the wind farm from a local port, possibly Harwich, Felixstowe or 
Lowestoft.  Following the commissioning period of the wind farm, it is expected that the servicing interval for the turbines will be 6 
months.

●
●
●

Maintenance of the wind farm is normally separated into three different categories:

Periodic overhauls
Scheduled maintenance
Un-scheduled maintenance

Periodic Overhauls
Periodic overhauls will be carried out in accordance with the turbine manufacturer’s warranty.  These overhaul campaigns will be planned 
for execution in the periods of the year with the best access conditions, preferably in summer.

The periodic overhauls will be carried out according to the supplier’s specifications. The work scope typically includes function and safety 
tests, visual inspections, analysis of oil samples, change of filters, lubrication, check of bolts, replacement of brake pads, oil change on 
gear box or hydraulic systems.

Scheduled Maintenance
Scheduled maintenance applies primarily to inspections and work on wear parts susceptible to failure or deterioration in between the 
periodic overhauls.  A scheduled inspection of each turbine is likely to take place every six months.  The tasks will typically be inspection 
on faults and minor fault rectification.

Scheduled maintenance will be performed using small personnel craft operated from the local harbour.

Unscheduled Maintenance
Unscheduled maintenance applies to any sudden defects. The scope of such maintenance would range from small defects to complete 
failure or breakdown of main components.  Such maintenance would require the intervention of construction vessels similar to those 
involved in the construction of the wind farm.

Inspections of support structures and subsea cables will be performed on a regular basis as will ad-hoc visits for surveillance purposes.  

6.9.5  Onshore Works
The onshore works will require little intervention.  The sub-station will be jointly operated by GGOWL and NGC, and it is envisaged that the 
cable route will have an annual inspection.

6.9.6  Operation Management (Environmental)
There are no anticipated direct discharges to the atmosphere during normal operation of the turbine array.

There are no anticipated solid discharges into the marine environment during normal operation of the turbine array. All waste generated 
during operation, for example associated with maintenance, will be collected and disposed of by licensed waste management contractors 
to licensed waste management facilities onshore.

There are no anticipated direct aqueous discharges to the marine environment during normal operation of the turbine array. However, there 
is a small risk of accidental discharges from the turbine array or marine vessels associated with operations and maintenance. 

●
●
●
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During the operations phase of the wind farm an Environmental Management System, based upon the system implemented for the 
construction phase, will be in place.  The system will ensure that the environmental monitoring, as specified in the statutory consents, is 
undertaken and reported, and that the wind farm is operated and maintained in an environmentally responsible manner.  

It is anticipated that the following aspects will be featured in the Environmental Management System during the operational phase:

Environmental Management System
Environmental Management Plan
Environmental Monitoring Protocol
Emergency Response Plan
Incident Reporting and Non Conformance Procedure
Collision Risk Management Plan
Marine Pollution Contingency Plan
Waste Management Plan
Dropped Objects and Materials Recovery Plan

The plans will generally be shorter versions of the corresponding construction plan – however, if major unscheduled maintenance works 
are required the construction plans may need to be invoked if larger construction vessels are required.

6.10  Wind Farm Decommissioning 
6.10.1  Introduction
Greater Gabbard Offshore Winds Ltd recognises the importance of considering the decommissioning process at an early stage, and is 
committed to decommissioning the wind farm to the standard wind industry protocol at the agreed time.  

The implementation of the Energy Act 2004 includes an outline protocol for decommissioning. The following sections provide a description 
of the current intentions with respect to decommissioning, with the intention to review the statements over time as industry practices and 
regulatory controls evolve.

6.10.2  Programme for Decommissioning
As part of the implementation of the Energy Act 2004, some provisions relating to decommissioning are to be proposed.  The anticipated 
sequence of events at present is as follows : 

The developer submits a decommissioning plan at the time of gaining consent (precise timings to be refined).   This plan will be 
costed and will have an outline schedule attached.
Over the lifetime of the project, the plan will be reviewed and updated if necessary
When the wind farm is ready to be decommissioned, the operations take place in accordance with the agreed documentation
Post decommissioning monitoring will be performed in accordance with the approved decommissioning plan

●
●
●
●
●
●
●
●
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●
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6.10.3  Extent of  Decommissioning 
The objectives of Greater Gabbard Offshore Winds Ltd during the decommissioning process will be to minimize both the short and long 
term effects on the environment whilst making the sea safe for others to navigate.  Based on current regulations and available technology, 
Greater Gabbard Offshore Winds Ltd proposes to perform the following level of decommissioning on the wind farm:

Wind turbines – to be removed completely
Structures and substructures – to be removed to the natural seabed level
Infield cables – to be either removed (in the event they have have become unburied) or to be left safely in-situ, buried to below the 
natural seabed level or protected by rock-dump
Export cables – to be left safely in-situ, buried to below the natural seabed level or protected by rock-dump
Cable shore landing – to be either safely removed or left in-situ, with particular respect to the natural pattern of longshore drift
Scour protection – to be left in-situ
Onshore cabling – to be left in-situ if buried 
Cable jointing pits – to be removed
Onshore grid connection – equipment to be safely removed
Onshore sub-station buildings – to be either converted to alternative uses or removed
New tracks and roads – to be left in-situ

6.10.4  Decommissioning of  Wind Turbines, Monitoring Masts and Radar Tower
The wind turbines and met masts would be dismantled using similar craft and methods as deployed during the construction phase.  
However the operations would be carried out in reverse order.  

6.10.5  Decommissioning of  Wind Turbine and Monitoring Mast Support Structures
Following removal of the wind turbines, the support structures would be removed.  Depending on the type of support structure adopted and 
the nature of fixture to the seabed, the structure would either be lifted out of the seabed and installed on a barge for removal or in the case 
of piled foundations cut at a suitable depth below the seabed, leaving buried piles in place.  Such an operation is common in the offshore 
industry.  Any scour protection would be left, in order to reduce localised disturbance in the retrieval operation.

6.10.6  Decommissioning of  Offshore Sub-Station Platforms
The decommissioning of the offshore sub-station platforms is anticipated in the following sequence : 

Disconnection of the wind turbines and associated hardware
Removal of all fluids, substances on the platform, including oils, lubricants and gasses
Removal of the sub-station from the foundation using a single lift and featuring a similar vessel to that used for construction

The foundation would be decommissioned according to the agreed method for that option. 

●
●
●
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6.10.7  Decommissioning of  Buried Cables
Subject to discussions with The Crown Estate, should cables be required to be decommissioned, the following operation is anticipated :

The first stage of the operation would be to expose a section of buried cable and either attach a gripper directly onto the cable or to install 
a cable “under roller” to unbury the full length of the cable. This local cable unburial operation would be undertaken using either a jetting 
device to expose a short section of cable or to use a grapnel tool to raise the cable to the surface. Various grapnel types are available, 
including backfill grapnels (the most likely form to be employed) and other more sophisticated cut and hold grapnels. 

The first stage of the operation would be to expose a section of buried cable to either attach a gripper directly onto the cable or to 
install a cable “under roller” to de-bury the full length of the cable. This local cable de-burial operation would be undertaken using 
either a jetting device to expose a short section of cable or to use a grapnel tool to raise the cable to the surface. Various grapnel 
types are available, including de-trenching grapnels (the most likely form to be employed) and other more sophisticated cut and hold 
grapnels.  

Once a section of the cable is exposed, there are then two alternative methods to unbury the full length of cable. Providing cable 
“peel out” forces are not too excessive, a gripper could be attached to the cable to then lift a cable end back to the cable recovery 
vessel. Cable recovery could then proceed directly. Alternatively, a cable under roller could be used to run the full length of the 
buried cable. This device would be connected back to a vessel by a steel wire and raises the cable back to seabed level. Both 
schemes would ensure that a cable end is recovered back onto the cable recovery vessel. Cable recovery would then commence 
for the full cable length. The cable recovery process would essentially be the reverse of a cable laying operation, with the cable 
handling equipment working in reverse gear and the cable either being coiled into tanks on the vessel or guillotined into sections 
approximately 1.5m long immediately as it is recovered. These short sections of cable would be then stored in skips or open 
containers on board the vessel for later disposal through appropriate routes for material reuse, recycle or disposal.  

When back in Port, the cable recovery vessel would unload the cable onto the quayside.

6.10.8  Decommissioning of  Onshore Sub-Station
It is proposed that the sub-station is decommissioned as follows (subject to Local Authority agreement):

GGOWL sub-station to be fully decommissioned
NGC sub-station subject to agreement with NGC
Planting and Site Landscaping - subject to agreement with Local Authority.

6.10.9  Decommissionning of  Other Onshore Works
The decommissioning of other onshore works is subject to Local Authority agreement.  It is anticipated that the extent of decommissioning 
would be as follows:

It is supposed to leave onshore cable in-situ.
It is supposed to leave the HDD conduits underneath the beach in-situ.
It is proposed to decommission the cable jointing bays and back fill with the holes with soil.

●

●

●
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6.10.10 Disposal / Re-Use of  Components
It is likely that legislation and custom will dictate the practices adopted for the decommissioning of the proposed Greater Gabbard Offshore 
Wind Farm.  The decommissioned materials could have the following disposal methods:

All steel components sold for scrap to be recycled. 
The turbine blades (fibre-glass) to be disposed of in accordance with the relevant regulations in force at the time of 
decommissioning. One potential disposal method identified is to break down the fibre-glass into a pulp for use as cavity insulation in 
buildings
All heavy metals and toxic components (likely to be small in total) disposed of in accordance with relevant regulations

6.10.11 Access to Site
It is envisaged that the requirements for access to site during the decommissioning phase will be similar to those required during the 
construction phase.

6.10.12 Decommissioning Programme
The decommissioning programme and duration is expected to be similar to the construction phase for the project.

6.10.13 Ongoing Monitoring
The scope and duration of the monitoring requirements post decommissioning will be agreed between the operator of the wind farm and the 
DTI in consultation with other Government Departments and details will be included in the decommissioning programme.  The operator will 
implement the arrangements for monitoring, maintenance and management of the decommissioned site and any remains of installations 
or cables that have been left in-situ in accordance with the agreement.

●
●

●



Greater Gabbard
Offshore Winds Ltd

6—46



Section 7

Greater Gabbard
Offshore Winds Ltd





7—1

Greater Gabbard
Offshore Winds Ltd

7. Site Selection and 
Assessment of  
Alternatives

7.1 Introduction
This section outlines the site selection process for the proposed 
Greater Gabbard Offshore Wind Farm and its main assets therein 
(wind turbine area, cable landfall, grid connection, sub-station).  In 
addition, an assessment of main alternatives considered is presented, 
as required under the relevant Environmental Impact Assessment 
regulations.

7.2 Offshore Site Selection Process 
7.2.1 Site Selection Factors
Prior to the submission of the bids under the Round 2 site allocation 
procedure, both Airtricity and Fluor undertook extensive work to 
identify and characterise candidate sites suitable for offshore wind 
farm development within the pre-defined Strategic Areas of the 
Thames Estuary, North West and Greater Wash. The following site 
selection factors were adopted within this process.  

Physical Environment
Average mean wind speed
Seabed properties
Metocean characteristics
Water depth
Landscape character

Biological Environment 
Sites designated for nature conservation 
Benthic communities
Avian interests

Human Environment
Commercial navigation activity
Commercial and military aviation
Onshore electrical infrastructure / spare network capacity
Marine recreation and amenity
Fisheries
Aggregate extraction
Oil & gas installations and pipelines 
Subsea cables
Port facilities
Archaeology

7.2.2 Greater Gabbard Site
The Greater Gabbard site was the chosen location for a Round 2 offshore wind farm development, for the following reasons 
(not in order of priority): 

A good wind resource
Large distance from shore, reducing likelihood of visual impact 
Strong electrical infrastructure, with potential for available capacity, near to the coast
No known marine archaeological sensitivities in the immediate vicinity
Low marine recreation usage
Candidate ports for construction and operations nearby
Relatively little fishing activity in the vicinity of the site
Good seabed properties for support structures
No Ministry of Defence National Air Traffic Services or Civil Aviation Authority objection
No significant bird concentrations in the immediate vicinity of the site
Few sites designated for nature conservation near to the wind farm location
No other known environmental sensitivities

●
●
●
●
●
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7.2.3 Alternative Sites Considered
Airtricity, together with its development partners, submitted four applications to The Crown Estate and DTI under the Round 2 allocation 
of offshore wind sites, three of these with Fluor.  In their own right, Fluor also submitted two bids with other partners.  The sites submitted 
were as follows : 

Site Name Capacity Location Strategic  Area Outcome of Application

Greater Gabbard 1000MW 26km off Suffolk Thames Estuary Successful – 500MW awarded

Long Sand 600MW 20km off Essex and Kent Thames Estuary Unsuccessful.  Allocated to 
another developer

Haisborough Sand 300MW 14km off Norfolk Greater Wash Unsuccessful.  Site not 
allocated

Docking Shoal 300MW 14km off North Norfolk 
Coast

Greater Wash Unsuccessful.  Allocated to 
another developer

Llandudno 476MW 13km off North Wales North West Unsuccessful.  Site not 
allocated.

Grimsby 920MW 14km off Lincolnshire Greater Wash Unsuccessful.  Allocated to 
another developer

Table 7.2-1: Sites Submitted to DTI / The Crown Estate in Round 2

7.3 Grid Connection
The decision on the connection point of the wind farm to the electricity network was taken using the following information: 

Analysis of the available connection locations 
Econnect report for DTI on grid connections for Round 2 offshore wind farm projects
Discussions with National Grid Company (NGC)
Grid connection application process, conducted with NGC

A wide area was considered for possible connection locations, incorporating the north of Kent, south of Essex, the Thames Estuary and 
two locations in Suffolk.  Connection voltages at 132kV and above were considered on existing and planned distribution and transmission 
systems. Connections at existing or planned substations were considered as well as at new locations in the vicinity of existing or planned 
overhead lines or cables. 

Following this exercise, it was concluded that at or near one of these existing Grid Supply Points would be the preferred point of connection, 
due to cost and environmental factors.  The concept of an offshore super-grid, where different projects connect into each other, was 
assessed but discounted in this instance due to the proximity of suitable connection locations for each project within the Thames Estuary 

1.
2.
3.
4.

SEA – furthermore, the Econnect document also discounts this concept. The candidate connection locations for the proposed Greater 
Gabbard Offshore Wind Farm were as follows : 

Bradwell, Essex
Bramford, Suffolk
Sizewell, Suffolk

1.
2.
3.

Each of the above three options were assessed relative to the following : 

Potential Spare Capacity
Economics
Length of offshore cable route 
Land availability
Cable landfall environmental considerations
Length of onshore route (overhead or cable)
Planning and environmental issues

Table 7.3-1 below summarises those issues for the connection options :

Issue / Site Bradwell Bramford Sizewell

Potential Spare Capacity

Unlikely to be sufficient for 500MW.  
Existing infrastructure is old and in need 
of re-building to accept 500MW. This 
option would include a new overhead line 
between Bradwell and Rayleigh.

Sufficient for 500MW Sufficient for 500MW

Economics Worst Intermediate Best

Length of offshore cable 
route 75km 48km 42km

Land availability Requires few easements Requires multiple easements Requires few easements

Cable landfall 
environmental 
considerations

Designations present – SAC, SSSI Coastal / Estuarine SSSI and  
Ramsar and SPA

Few designations at foreshore– 
adjacent, to SSSI/ SPA/AONB

Length of onshore route 
(overhead or cable)

1km of  underground cable, plus overhead 
line re-building

25km of  overhead line, 
adjacent to Suffolk Coast and 
Heaths AONB

1km of underground cable

Planning and 
environmental issues Designations may create consenting issue Long overhead lines could be 

consenting issue

Close to existing electrical 
infrastructure, and Area of 
Outstanding Natural Beauty, and 
adjacent SSSI/SPA

Table 7.3-1: Assessment of Grid Connection Options for the proposed Greater Gabbard Offshore Wind Farm

1.
2.
3.
4.
5.
6.
7.
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Figure 7.3-1: Grid Connection Options
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The above exercise, together with discussions with National Grid Company (NGC), has resulted in Sizewell being chosen as the preferred 
grid connection location for the Greater Gabbard project, for the following reasons: 

Sufficient spare capacity in network
Shortest route to shore
Few biological onshore designations
Best economics
Least onshore work (i.e. no new overhead lines or significant upgrades required)

7.4 Assessment of  Alternative Cable Landfalls, Onland Routes and Sub-Stations
This section describes the factors influencing the choice of cable landfall, onshore cable route and onshore sub-station location for 
connection of the proposed Greater Gabbard Offshore Wind Farm generation to the electricity transmission system at Sizewell.  Alternative 
landfalls, cable routes and sub-station locations are presented, with these compared and contrasted with respect to the chosen solution.

7.4.1 Factors Influencing Siting of  Infrastructure
7.4.1.1 Point of Connection to Electricity Transmission System

The proposed connection point for the proposed Greater Gabbard Wind Offshore Farm is Sizewell. This location provides the closest, most 
feasible and readily accessible infrastructure that can support the electrical power generated by the proposed Greater Gabbard Offshore 
Wind Farm. 

The choice of sub-station location is closely linked with the requirement for any overhead line.  If the sub-station were located adjacent to 
the connection assets within the Sizewell Power Station compound, any need for new overhead line would be negated.  However if this 
is not possible, the sub-station should be located as close to the existing 400kV overhead line as possible, to reduce the need for any 
additional towers.  

7.4.1.2 Public Amenity Issues

The location of the infrastructure should be chosen to minimise disruption to the public.  Potential causes of disruption include the inter-
tidal works, laying of cables or overhead line and sub-station construction near to public roads and highways, utilities, beaches, train lines, 
residential areas, holiday parks, amenity areas (i.e. sports areas, golf courses).

7.4.1.3 Coastal Defence Issues

The cable landfall should be chosen to minimise the risks of compromising the integrity of the coastline and any existing sea defences or 
sensitive (environmental) dune systems specifically designed for sea defence purposes (“soft defences”).  The landfall should also avoid, 
if possible, existing structures at sea, including groynes, piers, outfalls, and existing cables and conduits.  The engineering difficulties in  
negotiating such facilities should also be taken into account when assessing alternatives.

7.4.1.4 Landscape Issues

The area immediately around Sizewell is located within the Suffolk Coasts and Heaths AONB.  Therefore the landscape impact of the 
onshore infrastructure should aim to be as unobtrusive as is reasonably practicable.

1.
2.
3.
4.
5.

7.4.1.5 Areas of Ecological Significance

The infrastructure should avoid direct impacts on areas of ecological significance wherever possible, and should seek to minimise indirect 
impacts.  

7.4.1.6 Areas of Archaeological Significance

The infrastructure should avoid, where possible, areas of known archaeological concentrations of findings.

7.4.1.7 Other Environmental Issues

The infrastructure should minimise effects, if possible, on environmentally sensitive areas including:

areas of contaminated land, with respect to the potential release of contaminants
areas liable to flood.

7.4.1.8 Highways Access

The infrastructure should also be sited in areas of good highways access, and should minimise the construction of new highways access 
wherever possible.

7.4.1.9 Safety of Operations Adjacent to Nuclear Installations

The location of the infrastructure and its installation should minimise the potential for interference with the operation of Sizewell “B” Power 
Station and the proposed decommissioning of Sizewell “A” Power Station.  Works which have the ability to cause interference include 
crossing the public highway – preventing personnel and equipment access to and from the Sizewell site.

An important consideration is the removal of fuel rods from Sizewell “A”.  It is expected that a maximum of 6 consignments of fuel will 
be removed from the “A” station per week from 2008 for a period of 2-3 years. Therefore highways works should be kept to an absolute 
minimum during this period.

7.4.1.10 Landowner Agreement

The grant of development rights from landowner to applicant is a necessary prerequisite for siting onshore infrastructure.

7.4.1.11 Potential for Mitigation

The infrastructure should be located, if possible, in a location where suitable mitigation may be implemented.  Areas where insufficient 
mitigation is possible due to, for example, insufficient space or existing environmental constraints, should be avoided wherever possible.

7.4.2 Sub-Station 
7.4.2.1  Alternative Sub-Station Locations

The alternative sub-station locations are presented in Table 7.4-1 and in Figure 7.4-1. The options have been selected with the DTI scoping 
opinion in mind, i.e. “as close as possible to the Sizewell Power Station complex to minimise impact on the Suffolk Heritage Coast”:  

●
●



Greater Gabbard
Offshore Winds Ltd

7—5

Figure 7.4-1: Alternative Sub-Station Locations
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Option 3
Option 3 is situated within the AONB at the coast, on a knoll between Sizewell and Sizewell Hall.  The site has good highways access 
provision.  Landfall for the sub-station would be at Sizewell Gap, adjacent to either the Sizewell Café or the Vulcan Arms pub.  Connection 
to the transmission system would be into the existing overhead line.

Option 4
This option lies in the AONB to north of the Sizewell Gap road, adjacent to the existing overhead line.  The site has good highways access 
provision.  Landfall for the sub-station would be at Sizewell Gap, and connection to the transmission system would utilise buried cable 
across the road to the existing line 

Option 5
This option is in the AONB located to the south of Sizewell Gap road, adjacent to the existing overhead line.  The site has good highways 
access provision.  Landfall for the sub-station would be at Sizewell Gap, adjacent to either the Sizewell Café or the Vulcan Arms pub.  
Connection to the transmission system would be by direct connection into the existing line.

Option 6
This option lies outwith the AONB, adjacent to the existing overhead line and the disused railway linking Leiston and Aldeburgh.  The site 
has poor highways access provision.  Landfall for the sub-station would be at the closest point from shore, i.e. to the south of Sizewell Hall.  
Connection to the transmission system would be by direct connection into the existing line.

7.4.2.2 Assessment of Sub-Station Locations

The six sub-station options were assessed using the following criteria : 

Public Amenity
Landscape issues
Ecological issues
Archaeology Issues
Areas liable to flood (reference Figure 9.3.3-2 Environment Agency 1 in 200 year flood map) 
Proximity to Sizewell Power Station complex
Ability to implement suitable mitigation
Landowner consent
Highways Access
Safety of Operations next to Nuclear Facilities

●
●
●
●
●
●
●
●
●
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Option Description Co-ordinates Landowner Distance from Associated 
Cable landfall (see 
section 7.4.3.1) 

1 Within British Energy 
compound to the north of 
Sizewell “B”

647450 264300 British Energy plc 0.3km

2 Knoll to the south west of 
Power Station – south of 
watercourse

647150 262900 British Energy plc 0.6km

3 Agricultural land to south of 
row of cottages

647450 262500 Ogilvie Estate 0.2km

4 North of Sizewell road, half-
way between Leiston and 
Sizewell

646600 262550 British Energy plc 1km

5 South of Sizewell road, 
half-way between Leiston 
and Sizewell

646625 262300 Ogilvie Estate 1km

6 Adjacent to junction of 
disused railway and power 
lines

646000 261900 Ogilvie Estate 1.8km

Table 7.4-1: Alternative Sub-Station Locations

These options are discussed as follows : 

Option 1
This option lies within the AONB and is within the bunded area to the north of the Sizewell “B” power station. The site has good highways 
access provision. The landfall would be located to the north of both power stations. Connection to the transmission system would occur 
at the existing Sizewell 400kV sub-station adjacent to Sizewell “B” power station via buried cable.  There is no requirement for new or 
replacement overhead line.

Option 2
This option lies within the AONB, on a knoll to the south of the Sizewell “A” power station, north of the Sizewell Gap road, to the east 
of Sandy Lane. The site has good highways access provision.  Landfall for the sub-station would be at Sizewell Gap, adjacent to either 
the Sizewell Café or the Vulcan Arms pub.  Connection to the transmission system would be at the existing Sizewell 400kV sub-station 
adjacent to the Sizewell “B” power station via buried cable installed underneath the adjacent watercourse.  There is no requirement for 
new or replacement overhead line.
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 Issue / Option 1 2 3 4 5 6

Public Amenity No impact No impact Some impact No impact No impact Some impact

Landscape issues Slight Moderate Moderate Moderate Moderate Slight

Ecological issues Minor Potentially 
significant Minor Minor Minor Minor

Archaeology Impact Unlikely Likely Unlikely Likely Unlikely Unlikely

Area liable to flood ? No Yes No No No No

Proximity to Sizewell 
Power Station complex Very Close Very Close Close Relatively Close Relatively Close Not close

Ability to implement 
suitable mitigation ? Yes No No No Yes No

Landowner consent No No No No Yes No

Highways Access Good Good Good Good Good Poor 

Safety of Operations next 
to Nuclear Facilities No impact Moderate 

Impact Low impact Moderate 
Impact Low impact No impact

Table 7.4-2: Assessment of Alternative Sub-Station Locations

7.4.2.3 Selection of Preferred Sub-Station Location

The preferred sub-station location is Option 5. 

Option 5
Option 5 has the following qualities, which make this particularly suitable to site the sub-station:

The site is relatively close to the Sizewell complex, and adjacent to the existing overhead line, therefore landscape impact is 
reduced when compared to options located away from the overhead lines
There is likely to be no impact on public amenity
Landowner consent has been obtained
The land available has the ability to implement suitable mitigation 
The site has good highways access
Limited ecological and archaeological impact

●

●
●
●
●
●

The other options are not preferred due to the following reasons:

Option 1
Although this option has many advantages, for example:

the location is within the Sizewell complex, and adjacent to the existing Sizewell 400kV sub-station
the location is likely to give rise to fewer landscape, ecological or archaeological concerns  

Greater Gabbard Offshore Winds Ltd has been unable to secure development rights from the landowner.

Option 2
This option has some ecological issues, mainly relating to habitats and protected mammals.  The site also has the potential to flood, 
according to information received from Environment Agency.  In addition, Greater Gabbard Offshore Winds Ltd has been unable to secure 
development rights from the landowner.

Option 3
Option 3 was rejected on landscape and public amenity grounds, due to its proximity to Sizewell Beach and the caravan park.

Option 4
Option 4 was eliminated as Greater Gabbard Offshore Winds Ltd has been unable to secure development rights from the landowner.The 
site has poor mitigation potential.

Option 6
This option was eliminated as the site has poor access, and would require a new highway to import the infrastructure. 

7.4.3 Cable Landfall
7.4.3.1 Alternative Cable Landfall Locations

The options for grid connection location are discussed in Section 7.3, and Sizewell was selected as the proposed connection point.  Three 
alternative cable landfall locations have been identified as follows:

Landfall Option 1 - North of Sizewell B 
Landfall Option 2 – Sizewell Gap, adjacent to Sizewell café 
Landfall Option 3 - South of Coastguard Cottages 

These options have been considered with the Scoping Opinion in mind to locate the onshore infrastructure as close to the existing Sizewell 
Power Stations as possible.

●
●

●
●
●
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Figure 7.4-2: Alternative Cable Landfall Locations
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Environmental constraints on cable landfall include the Minsmere-Walberswick designated sites to the north of the Power Stations and 
Sizewell Cliffs SSSI to the south. 

The options are discussed as follows : 

Landfall Option 1
The landfall would be located adjacent to a bunded area to the north of the Sizewell “B” power station (grid reference TM 476 641). This 
landfall is most suited to the sub-station Option 1 to the north of Sizewell “B”.

Landfall Option 2
This landfall is located at Sizewell Gap on the beach immediately south of the Sizewell Café (grid reference TM 476 628).  This landfall 
location would feature a directionally drilled bore from a reception pit on Local Authority owned land south of the Sizewell Café underneath 
the beach to beyond the Low Water Mark.This landfall is suitable for sub-station Option 2 to 6.

Landfall Option 3
This landfall is located at Sizewell Gap south of Coastguard Cottages (grid reference TM 476 626). This landfall would feature a directionally 
drilled bore from a reception pit located immediately south west of the Vulcan Arms Public House on the southern side of the Sizewell Gap 
road, underneath the beach to beyond the Low Water mark.This landfall is suitable for sub-station Option 2 to 6.

7.4.3.2 Assessment of Cable Landfall Locations

The three options were assessed using the following criteria :

Feasibility of construction and installation
Public Amenity
Ecological issues
Archaeology Issues
Adequate land for installation of jointing pits and reception pits for drilling
Ability to gain landowner consent
Highways Access
Traffic impacts
Noise disturbance

It has not been possible to secure landowner agreement for a sub station site to the north of Sizewell “B” power station, hence landfall 
Option 1 is not an available option for this reason.

With regard to Landfall Option 2, there is adequate land available for the temporary works area, reception pit for drilling and construction 
of the permanent cable jointing pits.  Informal agreement with the Environment Agency has been reached with regard to traversing the 
artificial flood defence bund, but would require careful construction to ensure the integrity of the bund was maintained by drilling at least 
1m below the base of the bund.  As this location is placed at a topographical low point at the coast, the Environment Agency suggests that 
a watercourse may have formerly entered the sea at this position, it is suspected that this area could have an increased significance for 
archaeological finds associated with early human occupation here.

Landfall Option 2 requires the onshore cable route to be installed into the road serving the car park and Sizewell café.  There would 
therefore be temporary traffic impacts for road users and decommissioning activities as Sizewell “A” power station, plus amenity impacts 
for residents and visitors for the duration of the works. 

●
●
●
●
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●
●
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Landfall Option 3 also has sufficient space for temporary and permanent works.  It is not considered to pose any coastal flood protection 
risk (being situated on higher ground) and by placing the temporary works and reception pit areas behind the Vulcan Arms Public House this 
option avoids direct impact on visitors to Sizewell beach and houses at the beachfront.  Although the works would be adjacent to the beach 
huts on Sizewell beach, the directional drill would be below ground level and would not impact upon local amenity.  Landowner agreement 
has been obtained for this option. Finally, onshore cable burial works in the road can be avoided, as these works would take place on open 
agricultural land of limited ecological importance.

In light of these considerations, the preferred landfall location is Landfall Option 3.

7.4.4 Onshore Cable Routes
7.4.4.1 Alternative Onshore Cable Routes

Two alternative onshore cable routes were selected based upon the available landfall options:

From Landfall Option 2 along the Sizewell Gap road to sub-station Option 5
From Landfall Option 3 (behind the Vulcan Pub) to sub-station Option 5

This option would present buried cable from the joint pit area on local authority land (Centre – TM 47579 62835) along the eastern 
carriageway of the Sizewell Gap road, around the 90° bend and then proceeding along the southern carriageway past both the Sizewell 
Power Station access road and the Vulcan Arms Public House.

The second option would present buried cable from the joint pit area on the south side of Sizewell Gap Road behind the Vulcan Arms Public 
House westwards along the edge of the agricultural field boundary (inside the mature hedge), and across the adopted road U2838 (junction 
providing access to Home Farm) to substation Option 5. 

7.4.4.2 Assessment of Cable Route Locations

As indicated in Section 7.4.3.2, the greatest impacts on traffic and amenity would be caused by Landfall Option 2 with significant lengths of 
buried cable in the carriageway, creating disruption and need for traffic management.  In addition, this would present issues of safety with 
maintaining the carriageway in a suitable condition for fuel flasks to be transported by road accessing and egressing from Sizewell Power 
Stations, particularly during decommissioning of Sizewell A.

With regard to Landfall Option 3, this would present fewer issues, as it is more distant from housing (with the exception of the Vulcan Arms 
Public House), there are no significant traffic issues or need to excavate into the Sizewell Gap Road.

There would be a requirement to cross the adopted road U2838 by trenching and subsequent re-instatement. This is unlikely to impact on access.

In light of these considerations, the preferred cable route is from Landfall Option 3 to sub-station option 5.

7.4.5 Selection of  Preferred Sub-Station, Cable Landfall and Onshore Cable Route
The proposed sub-station is Sub-Station Option 5 and the proposed landfall is Landfall Option 3.

Less impact on public amenity
Works in the public highway are minimised, reducing impacts on the decommissioning of Sizewell A.

●
●

●
●
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8. Relevant Projects
This section presents the projects which have the potential to influence 
or be influenced by the proposed Greater Gabbard Offshore Wind 
Farm.

The proposed Greater Gabbard Offshore Wind Farm is located 
approximately 23km (12 nautical miles) off the Suffolk Coast at 
Hollesley Bay.  The region is home to a range of offshore developments, 
including other wind farm projects, marine aggregate extraction, and 
subsea cables.  There are no oil and gas developments nor oil and 
gas pipelines in the area.

8.1 Offshore Wind Farms
The Thames Estuary is a favoured area for offshore wind farm 
development, with offshore wind farms from Rounds 1 and 2 as 
follows :

Project
(and Bidding Round) Capacity Developer / Owner Location

Approximate Distance 
from Greater Gabbard 
Offshore Wind Farm

Gunfleet Sands (1) Up to108MW GE Gunfleet Ltd 8km off Clacton 40km 

Kentish Flats (1) Up to 129MW Elsam 8.5km off Whitstable 55km 

London Array (2) Up to 1000MW London Array Ltd 20km off Essex 15km 

Thanet (2) Up to 300MW Warwick Energy 13km off Margate 35km 

Gunfleet Sands II (2) Up to 64MW Deltaic 10km off Clacton 40km 

Table 8.1-1: Other Offshore Wind Farms in the Thames Estuary

(courtesy of GE Wind)
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Figure 8.1-1: Offshore Wind Farm Projects in the Thames Estuary
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8.2 Marine Aggregate Extraction
There are five areas licenced or to be licenced (subject to consent) for the extraction of marine aggregate within 10 km of the proposed 
wind farm site presented below in Table 8.2-1 and shown in Figure 8.2-1

Company Extraction Area 
Reference Status Distance from Greater Gabbard

RMC Marine (SCS) 239/1 Licence 2.2km to NW

RMC Marine (SCS) 452 Submitted for consent, application 
pending 0.5km to W

RMC Marine (SCS) 364/1 Licence 6.2km to NW

Hanson 119/3 Licence 4.1km to W

UMA, Hanson, RMC Marine 446/447 Cutline Submitted for consent, application 
pending 10km to W

Table 8.2-1: Marine Aggregate Extraction Areas adjacent to proposed Greater Gabbard Offshore Wind Farm

8.3 Offshore Oil and Gas
There are no known offshore oil and gas activities within 10km of the proposed Greater Gabbard Offshore Wind Farm.

8.4 Disposal of  Dredged Material
The majority of sites for the disposal of dredged material are at the mouth of estuaries, and are primarily sized for the quantities of material 
excavated from rivers and ports.

The Thames Estuary has several established disposal areas, and these are presented in Table 8.4-1

Name Status Approximate Distance from 
Greater Gabbard (km) Type of Site

Inner Gabbard Open 5.2km Maintenance Dredging

Area 108/3 Open 17.3km No description available

Inner Gabbard (East) Submitted for consent 1km No description available

North-West Ship Wash (HU199) Open 19.2km

Table 8.4-1: Dredged Disposal Areas adjacent to proposed Greater Gabbard Offshore Wind Farm

The proposed extension to the southern dock space in the Port of Felixstowe is currently under consideration. The material extracted during 
the construction process (up to 3.86 Mm3) will be disposed at the existing Inner Gabbard dispersive disposal site, and the site known as 
Inner Gabbard (east) disposal site.



Greater Gabbard
Offshore Winds Ltd

8—4

Figure 8.2-1: Marine Aggregate Licence Areas
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Figure 8.4-1: Dredged Disposal Areas 
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8.5 Port Developments
There are two proposed port developments which may influence Greater Gabbard and these are summarised in Table 8.5-1 below: 

Project Company Description of Development Location Status

Felixstowe 
South 
Recon-
figuration

Hutchison 
Ports (UK) 
Ltd

Construction of 910m additional quay at 
Felixstowe Port.  

Capital dredging of 40ha of area to 
accommodate the reconfigured quay, total 
volume 3.86 million m3

2,960,000m3 of stiff clay, rock and mixed 
sediments to be disposed at proposed Inner 
Gabbard East disposal ground.

Felixstowe

Submitted for consent, not yet 
determined

First phase of construction potentially 
2007

Bathside 
Bay

Hutchison 
Ports (UK) 
Ltd

Reclamation of 65 hectares of inter-tidal area 
and construction of a quay wall

Disposal of solid dredged arisings (stiff clay), at 
new disposal site – Inner Gabbard (East), 76ha 
area of seabed to be completely covered with 
clay.  

Maintenance Dredging – up to 1.1MT per year 
of silt is disposed at Inner Gabbard each year

Harwich
Submitted for consent, not yet 
determined.  Public Inquiry held Q2 
2004.

Table 8.5-1: Port Developments in the vicinity of the proposed Greater Gabbard Offshore Wind Farm

8.6 Subsea Cables and Pipelines
There are no known subsea oil or gas pipelines in the vicinity of the project.

There are eight known subsea cables in the vicinity of the project (source: The Crown Estate) as indicated below and is shown in 
Figure 8.6-1.  

Company Reference Status Distance from Greater Gabbard

National Grid Transco UK-Netherlands Interconnector 
(Britned) Application Submitted To South of turbine array

Hermes Hermes Telecoms cable, not in operation Intersects export cable route

GT UK Atlantic Crossing Seg B1 Telecoms, in operation 3.0km to East of turbine array

British Telecom Farlands Telecoms cable, in operation Intersects export cable route

British Telecom UK-Netherlands 4 Decommissioned N/A

British Telecom UK-Netherlands 12 Scheduled for decommissioning Intersects export cable route

Flute (Interoute) Concerto North Telecoms cable, in operation Intersects export cable route

Flute (Interoute) Concerto South Telecoms cable, in operation Intersects export cable route

Table 8.6-1: Subsea Cables in the vicinity of the proposed to Greater Gabbard Offshore Wind Farm
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Figure 8.6-1: Subsea Cables in the vicinity of the proposed Greater Gabbard Offshore Wind Farm
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9. Existing 
Environment

9.1 Context
This Section describes the existing environment with respect to the 
physical, biological, visual and human environment of the study 
area.  The introductory section places the study area into the context 
of its historical and cultural associations. This provides the baseline 
information for both the definition and evaluation of the proposed 
Greater Gabbard Offshore Wind Farm in the context of the wider 
environment.

9.1.1 Historical Environment
The coast of Suffolk is renowned by its changing nature, from land 
historically reclaimed from the coastal salt marshes in medieval and 
post medieval periods, rapid coastal recession and the increasing 
threat of sea level rise.  Between 10,000 and 4,500 years ago, the 
hinterland and shoals off East Anglia were progressively flooded as a 
result of steadily rising sea levels and subsidence across the South 
East of England through glacial isostatic correction.

The rise in relative level of the sea to the land has continued because there has been a subsiding of the land in south-east Britain. From 5000 
BP until now, the south-east of Britain has been subsiding at the rate of 1.2mm, a year as northern Britain has continued to rise following the 
release of the mass  of the ice sheet of the last glaciation.  Recently relative sea level rise has been rapid (2.2 mm.year-1 1961-98) as continued 
subsidence is combined with climate warming, influenced by man’s activities, which will release further water from the ice sheets and the sea 
water expands on warming. 

The area around the Suffolk Coast contains many historical features, ranging from pre-historic features to relatively recent wind pumps. 
Present archaeological knowledge of the Suffolk river valleys indicates that human habitation occurred as early as the Mesolithic period.

9.1.1.1 Prehistory

At the end of the last Ice Age, the Suffolk coastline was well to the east of its present position and it did not start to resemble its present outline 
until about 6,000 BC. 

There is much evidence of continuous settlement in Suffolk throughout the centuries. A bronze-age gold torque was found in Boyton and the 
original is located at the British Museum.  Underneath the newly discovered 6th and 7th Century burials at Sutton Hoo are a number of silted-up 
ditches which appear to date from the bronze and iron ages.  These ditches were used to divide the land into fields to control stock or to define 
territorial boundaries.  Such features represent some of the many occasions when people have attempted to farm this sandy area.

A flint arrowhead dated at 4000BC was discovered at Barber’s Point near Aldeburgh indicating a Neolithic presence long before Roman and 
Saxon occupation.

9.1.1.2 Roman occupation (43BC - 410AD): 

There are few visible remains in the area from this period, other than stretches of Roman roads. However, surface scatters of artefacts, 
throughout the coastal hinterland, indicate quite a substantial presence of Roman activity. Three large settlements have been found at 
Hacheston, Wenhaston and Long Melford; these may have functioned as market centres. Saltworking sites are found within valley floors at the 
edges of several of the Suffolk estuaries. A few tile and pottery kilns have also been recorded.

Barber’s Point, a promontory on the north bank of the Alde, has long been known as a site of Roman pottery finds.  Recent excavations 
have revealed a double ditch structure enclosing an area which contains post holes, pottery and roof tiles suggesting a building of some 
description. 

9.1.1.3 Early Anglo-Saxon period (5th - 7th century AD)

Following the collapse of the Roman Empire in the early fifth century lowland Britain was settled by a succession of folk, predominantly Angles 
and Saxons, emigrating from what is now northern Germany and Denmark. By the sixth century England was a series of separate Kingdoms 
each with its own royal dynasty. What is now Suffolk formed the southern half of the Kingdom of East Anglia was ruled by the Wuffinga 
dynasty. 

The Kingdom of the East Seaxe (one of the seven traditional kingdoms of the so-called Anglo-Saxon Heptarchy) was founded around AD500, 
occupying territory to the north and east of London. Around 825AD, the kingdom was merged with Wessex, and was eventually ceded by 
Wessex under the Treaty of Wedmore to the Danelaw control of the Danish kingdom of East Anglia. 

Although the East Anglian kingdom features little in the literature of the ‘Dark Ages’, archaeology is beginning to reveal that is was probably one 
of the wealthiest kingdoms of England with well-established trading links. Most of the kingdom’s important Anglo-Saxon sites lie in Suffolk.
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Sutton Hoo is a group of low grassy burial mounds overlooking Woodbridge and the River Deben in southeast Suffolk. In 1939 excavations 
brought to light the richest burial ever discovered in Britain, an Anglo-Saxon ship containing the treasure of one of the earliest English Kings, 
Rædwald, King of East Anglia who died in 625AD. Further excavations, completed in 1992, proved the site to be a complex collection of 
burials, some royal, others possibly the victims of judicial execution.  Most recently, excavations, uncovered the remains of another, earlier 
cemetery, 500m north of the main mound cemetery.

9.1.1.4 The Middle and Late Saxon Period (7th - early 11th century)

Suffolk began to be converted to Christianity after c.630, when King Sigbert requested help from Rome and was sent Bishop Felix who 
became established at Domnoc (Dunwich). Monasteries were soon founded around the kingdom at Blythburgh and Icanho (Iken) around 
654 and Ely (673). Over 50 churches were dedicated in the Anglo-Saxon kingdom before the Danish incursions of the ninth century. 
Evidence of Danish place names still exist with the suffixes -by, -toft and -thorpe. While there are few remains above ground of the Anglo-
Saxon period in Suffolk, a number of places are evocative of the period, by historical association, including Blythburgh, Dunwich, Leiston 
and Bury St Edmunds (abbey ruins).
 
The majority of early Anglo-Saxon settlements were deserted in the seventh century in favour of new sites, often associated with existing 
churches and there was a considerable expansion of the population onto the heavier soils of central Suffolk. Ipswich, with unbroken 
occupation from the early 7th century to the present day, has been called ‘the first English town’. It grew to cover 125 acres (50ha) by the 
middle of the 9th century and was a major ‘industrial’ centre and international port. 

9.1.1.5 The Medieval Period (AD 1066–1500)

Most of the main villages are recorded in the Doomsday Book, indicating that much of the present landscape pattern was in place by 1086. 
The valleys and coastal marshes were used primarily for cattle grazing, with much of the Medieval arable land on higher ground. Many of 
the settlements were located on adjoining higher ground.

Marshland reclamation began in this period, with works being undertaken at Orford in the 12th century, but flooding in the 13th and 14th 
centuries led to serious set-backs. Losses of arable land in hinterland were recorded at this time and the lands of Leiston Abbey, north of 
the current Sizewell power stations, were moved in 1363 to higher ground to avoid regular inundation. Also at this time, Dunwich, one of 
the largest ports in England after London and Bristol, suffered from sea ingress which sent it into decline. Very little of the original town now 
exists, with some of the eroded material ending up at Orford Ness, a long shingle spit.

There were once many parish churches at Dunwich.  It was an important port, only marginally smaller than Ipswich in 1200.  Storms eroded 
the coastline, though, and deposited sand at the river mouth, blocking the harbour. Then cliffs housing the upper part of the town were 
washed away.  Its end came in 1328 when a devastating storm destroyed 400 houses and churches.

9.1.1.6 Post Medieval Period (1500 onwards)

The patterns established in the Medieval period continued to be reinforced after 1500. Marshland reclamation accelerated, especially 
from the 19th century, when windpumps were installed to aid drainage. Elaborate duck decoys were constructed for hunting purposes. 
Saltworks largely disappeared during this period, with one of the longest lasting (Southwold Sea Salt Works), closing in about 1900. 

The coast of East Anglia has many flat cliffless beaches and deep estuaries making it an ideal invasion target. Orford Ness provides an 
effective invasion defence but where it joins the mainland at Aldeburgh is a potential weak spot. Defences were mounted here from at least 
the 17th century but the most significant defensive structure is the great Martello Tower which is the most northerly of the east coast towers 
built against a potential Napoleonic invasion from 1808 onwards. (National Trust, 2000).  In the tradition of Saxon and Tudor forts and the 
precursors of concrete pillboxes, over 100 of these sturdy circular fortified towers were built along the coast from Suffolk to Sussex. 

9.1.1.7 20th Century

A large part of Orfordness was acquired by the War Department in 1913. Between August 1913 and the summer of 1915 this site was 
drained and levelled to form airfields. There followed perhaps the most significant turning point in the history of the Ness with the arrival of 
part of the Central Flying School’s Experimental Flying Section from Upavon in Wiltshire. This event ushered in a 70 year period of intense 
military experimentation.

The arrival of the military curtailed the traditional uses of the Ness by the local population, although, the station soon became an important 
source of employment. Amongst the pioneering work of the First World War were early experiments on the parachute, aerial photography 
and on bomb and machine gun sights. Important experiments during the Second World War and immediately post war included work on 
the aerodynamics of bombs, machine gun ammunition, rockets and other projectiles.

The Orford Ness site played a crucial role in the history of radar.  At Orfordness, not only was the Chain Home concept pioneered, but also 
the decision was taken to set up a small team to develop airborne radar as a counter for the likelihood that the Luftwaffe would turn to night 
bombing when defeated by day.  Bawdsey Manor became the first location of the first operational prototype chain radar station developed 
to protect the Thames Estuary.  It continued to be operational through WWII and was re-instated during the cold war.  

The Second World War had a brief but dramatic impact on the Suffolk coast. Following the invasion of France in 1940, extensive coastal 
anti-invasion defences were rapidly constructed that stretched almost continuously along the coast. On contemporary wartime photographs 
these defences can be seen in great detail, ranging from anti-aircraft gun batteries to barbed wire barriers and individual pillboxes.

Orford Ness was one of many large Cold War experimental sites involved with the research and development of the British atomic bomb, 
and taken together they illustrate the priority given by the government to this project in the post war years. Amongst these sites Orford Ness 
is perhaps the most architecturally dramatic and remains the only one currently allowing public access.

Sizewell’s two nuclear power stations currently dominate the landscape between Aldeburgh and Dunwich; the first building is Sizewell “A 
“, a Magnox gas cooled reactor built between 1961 and 1965 whilst the second building with the white dome is Sizewell “B”, Britain’s only 
Pressurised Water Reactor (PWR). Construction of Sizewell “B” started in 1987 after the largest ever UK public inquiry (at the time) from 
January 1983 to March 1985. Construction was completed in 1994 and electricity generation began on 14 February 1995. 

9.1.2 History of  the Coast
For the purposes of this summary, the coast of the study area extends from Lowestoft in the north to the northern edge of Essex in the 
south.

9.1.2.1 The Suffolk Coast

With the exception of the large open expanses of the coastal marshes, historical features are fairly evenly distributed throughout the coastal 
hinterland. Buried features and artefacts are the most common type of feature.  Present archaeological knowledge of the area indicates 
that man has been sporadically present in the valleys since Palaeolithic times, with more continuous occupation in the Mesolithic period, 
(starting at the end of the last Ice Age, about 10,000 years ago). Settled farming communities, however, only started to appear in the 
Neolithic period, from about 4,500 BC.

During a field survey between May and November 2002 a total of 484 features were recorded within the Suffolk river estuaries and included 
docks, jetties, red hills, tile kilns, fish traps, causeways and pottery scatters, as well as numerous military structures, hulks and unidentifiable 
post alignments. Five red hill sites relating to Roman salt production were identified, four on the Alde around Snape and Iken, and one on 
the Blyth. Of these, two of the Alde examples were unknown prior to the survey. An aerial photographic survey also identified a number of 
other possible red hills on reclaimed marshland sites, one of which has been confirmed as a Late Iron Age/Early Roman saltern. 
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The battle of ‘Sole Bay’ was fought in 1672 off Southwold, where the English and French fleets clashed with the Dutch just off shore. Within 
the English and French fleets there were a combined total of 71 warships with the Dutch totalling 61 vessels. The total number of men 
involved in this battle is said to have been 50,000. The brother of Charles II, James Duke of York was the admiral of the English fleet, and 
took up residence in Sutherland House. By the 18 century its history as a seaside resort began and later still for the Adnams brewery.  

Leiston Abbey
Leiston Abbey was initially built at the coast close to where Sizewell “B” power station currently stands, but was relocated northwest of 
the current town due to constant flooding. Leiston thrived in the late 19th and early 20th centuries as a manufacturing town dominated by 
the Richard Garrett Works (the “Leiston Works”). This firm made steam tractors and a huge variety of cast and machined metal products, 
including munitions during the World Wars. The works are now closed.

Aldeburgh
In the 16th century, Aldeburgh was a leading port and had a flourishing ship-building industry. Sir Francis Drake’s ships Greyhound and 
Pelican (later renamed Golden Hind) were both built in Aldeburgh. When the River Alde silted up and was unable to accommodate larger 
ships, the area went into decline. Aldeburgh survived principally as a fishing village until the nineteenth century, when it became popular 
as a seaside resort. Much of its distinctive architecture derives from this period. Thorpeness along the coast to the north, was originally a 
small fishing hamlet in the late 19th century, with folklore stories of it being a route for smugglers into East Anglia. Later, in the early 20th 
Century it was developed as a seaside resort.

Orford
The town of Orford grew up around a 12th Century Royal castle, of which the surviving 90 ft high Keep dominates the surroundings of the 
town.  Henry II built the castle for coastal defences and against invaders from the sea, underlining the political and commercial importance 
of the area at that time.  The castle was built between 1163 and 1175, as a statement of the King’s power. It was strategically placed to 
uphold royal authority in a region thickly planted with castles belonging to the great magnates who held land and honours here, in particular, 
the Bigod family, Earls of Norfolk. It is the earliest castle for which documentary evidence of its construction survives. It is also remarkable 
for the unique design of its polygonal keep, as well as for being one of the earliest castles to use mural or flanking towers along the curtain 
wall.

Felixstowe
Felixstowe is a North Sea seaport. There has been a village here since before the Norman conquest, but it only became a major port in 
1886.  In addition to shipping, tourism increased, and a pier was constructed in 1905. Indeed, during the late Victorian period (after circa 
1880) it became a fashionable resort, a trend initiated by the opening of the railway station, the pier, and a visit by the then German royal 
family. It remained so until the late 1930s.

Ipswich
Ipswich is the county town of Suffolk, on the estuary of the River Orwell. It was successively a Stone age, Iron age, Roman and Anglo-
Saxon settlement known as “Gippeswick”. The area around Ipswich, was sparsely settled until the withdrawal of the Romans. Afterwards, 
its position as a convenient harbour on the North Sea made it convenient to Saxon settlers, and it is claimed to be the first Anglo-Saxon 
town. The kingdom of East Anglia for a time centered around Ipswich. In 991 AD, a convoy of 93 brightly painted Viking ships journeyed up 
the River Orwell to destroy Ipswich. King John granted it its first charter in 1200, and in the next four centuries it made most of its wealth 
trading Suffolk cloth with the Continent. The ancient house in the Buttermarket dates back to 1660.  Ipswich is still a flourishing port today, 
handling several million tonnes of cargo each year.  

9.1.2.2 Essex Coast 

Northeast Essex has the true feel of East Anglia, particularly around the outstanding villages of the Stour Valley - which has come to be 
known as Constable Country.  A plethora of half-timbered medieval buildings, farms and churches mark this region out as of particular 
historical interest.

The North Essex Coast has a distinguished history and a strong maritime heritage, as exemplified in towns like Harwich, Manningtree and 
Mistley.

Today, Harwich Haven is a thriving port, with the docks on the Felixstowe side of the estuary forming the largest container port in the British 
Isles. Over the coming years, a huge expansion of the commercial port is planned, which will have a major impact on the region. Harwich 
Haven is one of only a handful of good natural harbours on the east coast of England. This, together with the port’s ease of access to 
mainland Europe, has always made it vital for international and coastal trade, and therefore a key place to defend and hold. Historically 
Harwich Haven has played many roles: it was a naval dockyard during the Dutch Wars in the 17th century; a naval base in both the First 
and Second World Wars; and, in the late 19th century, a testing ground for the new weapons which were to form the core of coast artillery 
defence for the British Isles in the following 70 years.

9.1.3 Cultural Heritage
Suffolk is very much a maritime county, with over 50 miles of coastline, much of which is designated for nature conservation. The Suffolk 
coast has been a source of inspiration for many of the nation’s most distinguished artists, writers and composers. 

Orford Ness has had a long connection with mariners, as it is a notable navigation feature surrounded by notoriously dangerous waters. 
During a great storm in 1627 thirty-two ships were wrecked off Orford Ness. This event led to calls for the construction of a lighthouse (the 
first of many on the site) giving the Ness a particularly strong association with the protection of shipping. An early beach-launched lifeboat, 
a Revenue cutter and later a Coastguard lookout were also established close to the lighthouse. The Revenue Men who later became the 
Coastguard were originally stationed here to watch for smugglers who commonly used this stretch of coast. 

The composer Benjamin Britten was born in Lowestoft. Inspired by the verses of Crabbe on the fishermen Peter Grimes, Britten returned 
to Suffolk from America as a young composer, and wrote his opera of the same name. Britten settled in Aldeburgh and eventually founded 
the Albeburgh festival with Peter Pears.  

Ever since Daniel Defoe began his East Anglian tour in 1722, the general area has inspired writers with its quintessential English landscape. 
Both Ipswich and Bury St Edmunds were used as settings in Charles Dickens’ novel ‘Pickwick Papers’. The Satis House Hotel, an 18th 
century house in Yoxford, was referred to by Charles Dickens in Great Expectations.  Recently the Ruth Rendall and P.D. James novels, 
both whom took childhood holidays in Lowestoft, based their crime stories in the area.  George Orwell took his name from the Ipswich 
estuary; his real name was Eric Blair and his parents lived at Southwold.

In 1910, Glencairne Stuart Ogilvie, a Scottish barrister, bought the entire area from north of Aldeburgh to past Sizewell, up the coast and 
inland to Aldringham and Leiston. At Thorpeness, a private holiday village was developed, to which Ogilvie invited his friends, colleagues 
and families, during the summer months. Many of its inspirations coming from a personal family friend, J. M. Barrie (author of ‘Peter Pan). 
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9.1.4 Offshore Region
During the Lower to Upper Palaeolithic periods the sea-level was subject to repeated fluctuation and the southern North Sea would have 
been a land mass. During interglacial periods the climate was warm enough to accommodate early humans. Lithic evidence left by these 
peoples is not uncommon in Britain although the finds are predominately from reworked fluvial gravel deposits transported by rivers. The 
maritime landscape would have been home to settlers from the Upper Palaeolithic and into the Mesolithic periods. 

From the Neolithic period onwards the southern North Sea was a place of maritime related activities.  Sea craft have transited the study 
area for millennia, forming economic and cultural links with many and varied maritime societies. 

Little is known of Neolithic maritime cultures although there is evidence that societies were exploiting the marine environment and had the 
knowledge and technical ability to undertake sea fishing.

Bronze Age vessels in transit along the eastern coast would, wherever possible, remain close to shore; navigation capabilities would 
have been rudimentary and unreliable. By the Iron Age there appears to have been a comprehensive trade network between Britain and 
continental Europe. Pottery from Europe has been discovered at a number of excavations around Britain such as the Iron Age fortification 
of Burgh, in Suffolk.

After the Roman invasion of Britain in 43AD maritime trade and transport to and from the continent increased considerably. Roman 
settlements imported luxury goods such as olive oil and wine. Exports from Britain included wool, lead, tin and gold. During the Roman 
period, vessels frequently used the waters around the Thames Estuary, this linked the continental Roman Empire with the major Romano-
British provincial settlements of Camulodunum (Colchester) and Londinium (London). 

From the mid-fifth century, Angles, Jutes and Saxons travelling from modern day Denmark and Germany began to arrive in southern and 
eastern England. The proximity of East Anglia and the Thames estuary, to the Danish peninsula meant that the southern North Sea would 
have been an active sea route.  Ships and the maritime culture obviously played an important and integral role in Anglo-Saxon society; this 
is reflected in the great ship burials at Sutton Hoo and Snape.

Towards the end of the 8th century the first Viking attacks occurred along the East Anglian Coast. In 865 AD a large Scandinavian army 
landed in East Anglia and proceeded to invade a large area of English land. King Alfred created a naval force with the intention at tackling 
these invaders. This led to a series of naval battles between 882 AD and 884 AD. 

From the mid-twelfth century, maritime trade increased with the creation of an association of merchants known as the Hanse League. The 
Hanse League set up regional trading posts in many towns including London, Ipswich, Great Yarmouth and Kings Lynn and were extremely 
important for the export of commodities such as wool to the cloth markets of Antwerp and Bruges. The seas around the Thames Estuary 
and East Anglia would have been busy with large amounts of shipping working the trade routes between Britain and the continent. Coal 
from Newcastle to towns such as London began to be shipped along the east coast from at least 1290.

The Anglo-Dutch wars in the 17th Century almost completely consisted of sea battles, one of the most important being fought near the 
Gabbard Banks in June 1653. The Dutch fleet, engaged with the English fleet off the Gabbard Shoal. The following day the English fleet 
was joined by a further division, this proved to be decisive, as the Dutch were routed. Seventeen Dutch ships were lost in the Battle. The 
battle was the culmination of a series of sea battles between the Dutch and the English during 1653, and was pivotal in weakening the 
Dutch Fleet. Strategically this is extremely important as the English, encouraged by their success, proceeded to blockade the Dutch ports, 
causing serious economic damage. 

In 1660 Charles II took the throne restoring the English monarchy. Charles’ reign saw a cessation of the peace between England and the 
Netherlands. The second Anglo-Dutch war broke out in 1665, during which battles off the coast of Suffolk proved central.

In June 1666 the Thames Estuary witnessed a series of sea battles that are collectively known as ‘The Four Days Battle’. The battle began 
off the Kent coast near North Foreland, but by the 3rd June it was in the area of the Gabbards.  Several English ships ran aground on The 
Galloper, most of which were refloated, but the ‘imposing’ Royal Prince stuck fast. The ship was surrounded by the Dutch fleet and was 
forced to surrender. The Dutch were unable to re-float the Royal Prince so she was burnt and lost on the Galloper.

During the two world wars the Gabbard Sandbanks saw much activity, which has left its mark in the form of shipwreck and armament 
remains. The area was heavily mined during both World Wars, this is demonstrated by the number of vessels that were lost through mine 
damage. This especially so during the World War One, when 26 vessels were lost to mines. In World War Two this was reduced to seven 
vessels. Other losses due to military action include four vessels sunk during WWI by torpedo attack one vessel being boarded and scuttled 
and two vessels being bombed during WWII. 

9.2 Designated Sites
The project has the potential to affect sites designated for nature conservation in terms of habitat and the species protected within them in 
the following ways:

Direct impacts on species through the location and construction of the landfall and onshore works
Direct impacts on habitat/species habitats from the offshore development
Indirect impacts of disturbance or habitat loss associated with construction work and operation
In-combination effects with other developments

Aside from birds in protected areas, impacts on Annex 1 Wildlife & Countryside Act Schedule 1, UK Biodiversity Action Plan and Birds of 
Conservation Concern (BOCC) species outside protected areas are also considered in the environmental impact assessment. Specific 
impacts are explored in detail in Section 10.

There are no existing designations in the vicinity of the project that extend offshore, although many parts of the coastline adjacent to the 
Greater Gabbard Offshore Wind Farm and landfall have some form of conservation status and it is thus possible that the offshore development 
may impact the integrity of these sites. The relevant and important designations along the coastline of Suffolk are as follows:

●
●
●
●
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Figure 9.2.1-1: Conservation Designations 
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9.2.1 Sites Designated under International Conventions and Directives
Ramsar Sites

Site Name Grid Ref. Area
(ha)

Date 
Designated Qualifying Interest

Minsmere 
– Walberswick
(UK11044)

TM465662 2,004
1976, 
extended 
1992

Representative wetland; rare species

Alde-Ore Estuary
(UK11002) TM432487 2,437 1996 Rare species; substantial numbers of individual waterfowl indicative of 

wetlands; 1% of waterfowl species population

Special Protection Areas (SPAs)

Site Name Grid Ref. Area
(ha)

Date 
Designated Qualifying Interest

Minsmere 
– Walberswick
(UK9009101)

TM465662 2,000 1992
Nationally important numbers of six breeding species (Bittern, Marsh Harrier, 
Avocet, Little Tern, European Nightjar and Wood Lark) and three wintering 
species (Bittern, Hen Harrier and Avocet)

Sandlings
(UK9020286) TM403602 3392 2001 Nationally important numbers of breeding European Nightjars and Wood 

Larks

Alde-Ore Estuary
(UK9009112) TM432487 2,437 1996

Nationally important numbers of breeding Marsh Harrier, Avocet, Sandwich 
Tern and Little Tern and wintering Avocet; internationally important numbers 
of wintering Redshank and breeding Lesser Black-backed Gull; also 
important assemblages of breeding seabirds and wintering waterbirds

Special Areas of Conservation (SACs)

Site Name Grid Ref. Area
(ha)

Date 
Designated Qualifying Interest

Minsmere to  
Walberswick 
Heaths and 
Marshes 
(UK0012809)

TM468682 1,265 2001
Annex I qualifying habitats are;
a) Annual vegetation of drift lines;
b) European Dry Heaths

Alde, Ore 
and Butley 
Estuaries SAC 
(UK0030076)

TM444509 1,562 2001
Annex I qualifying habitats are;
a) Mudflats and sandflats not covered by seawater at low tide;
b) Atlantic salt meadows 

Orfordness – 
Shingle Street SAC 
(UK0014780)

TM440486 901 2001
Annex I qualifying habitats are;
a) Coastal lagoons;
b) Annual vegetation of drift lines;
c) Perennial vegetation of stony banks

Table 9.2.1-1: Sites designated under International Conventions and Directives 

Ramsar Sites
Ramsar sites are wetlands of international importance and are designated under the inter governmental treaty: “The convention on wetlands” 
of international importance as signed in Ramsar, Iran (1971).  These sites are designated for their waterfowl populations, their important 
plants and animal assemblages, their wetland interest or a combination of these and the convention allows for such sites to extend to 6m 
below mean low water.

Special Areas of Conservation (SACs) and Special Protection Areas (SPAs) 
SACs are covered by the Habitats Directive (Council Directive 92/43/EEC on the Conservation of Natural habitats and of Wild Fauna and 
Flora) which requires European member states to establish sites for the purpose of contributing to the maintenance/restoration of habitants  
and species of favourable conservation status listed in Annexes I and II of the Directive.

SPAs are designated under the Birds Directive (Council Directive 79/409/EEC on the Conservation of wild birds).  This directive requires 
member states to conserve habitats for rare or vulnerable species in addition to regularly occurring species of migratory birds. This is 
achieved through the designation of statutory SPAs by the UK government acting on the advice of the statutory conservation agencies.  
Designations are implemented through the Wildlife and Countryside Act 1981.  In the UK, all SPAs are first notified as SSSIs.

Collectively, SACs and SPAs are referred to as Natura 2000 sites.

Sites of particular relevance to Greater Gabbard include : 
The area of the Alde-Ore Estuary is protected as a Ramsar Site and a SPA, and also encompasses two SAC’s, the Alde-Ore and Butley 
Estuaries SAC and the Oxford Ness - Shingle Street SAC.

Alde-Ore Estuary
This SPA comprises the estuarine complex of the rivers Alde, Butley and Ore, including Havergate Island and Orfordness. There is a variety 
of habitats including intertidal mud-flats, saltmarsh, vegetated shingle (including the second-largest and best-preserved area in Britain at 
Orfordness), saline lagoons and semi-intensified grazing marsh. The diversity of wetland habitat types present is of particular significance 
to the birds occurring on the site as these provide a range of opportunities for feeding, roosting and nesting within the site complex. At 
different times of the year, the site supports notable assemblages of wetland birds including seabirds, wildfowl and waders. As well as being 
an important wintering area for waterbirds, the Alde-Ore Estuary provides important breeding habitat for several species of seabird, wader 
and raptor. During the breeding season, gulls and terns feed substantially outside the SPA. 

This site qualifies as an SPA under Article 4.1 of the Directive by supporting breeding populations of European Importance importance of 
the following species listed on Annex I of the Directive (see Stroud et al. 2000): 

Avocet, representing at least 17.6% of the breeding population in Great Britain 
Little Tern, representing at least 2.0% of the breeding population in Great Britain
Marsh Harrier,  representing at least 1.9% of the breeding population in Great Britain 
Sandwich Tern, representing at least 1.2% of the breeding population in Great Britain 

and overwintering populations of European importance of the following species listed on Annex I of the Directive:

Avocet, representing at least 60.3% of the wintering population in Great Britain

●
●
●
●

●

http://www.jncc.gov.uk/protectedsites/sacselection/sac.asp?EUCode=UK0030076
http://www.jncc.gov.uk/protectedsites/sacselection/sac.asp?EUCode=UK0014780
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This site also qualifies under Article 4.2 of the Directive (79/409/EEC) by supporting populations of European importance of the following 
migratory species:

Lesser Black-backed Gull, representing at least 17.5% of the breeding Western Europe/Mediterranean/Western Africa population

This site is important from the bird point of view as the Lesser Black-backed Gulls that use the Greater Gabbard area in summer are likely 
to originate from a breeding colony at this site.

Sandlings 
The Sandlings SPA lies near the Suffolk coast between the Deben Estuary and Leiston. In the 19th century, the area was dominated by 
heathland developed on glacial sandy soils. The remnant areas of heath have survived a succession of changes and the consequent 
spread of bracken, shrubs and trees. The heaths support both acid grassland and heather-dominated plant communities with invertebrate 
and bird communities of conservation value. The site qualifies under Article 4.1 of the Directive (79/409/EEC) by supporting populations of 
European importance of the following Annex I species (see Stroud et al. 2001):
 

European Nightjar, representing at least 3.2% of the breeding population in Great Britain
Wood Lark, representing at least 10.3% of the breeding population in Great Britain

This site is particularly relevant as it is situated adjacent to the proposed substation location.

Minsmere-Walberswick
Much of the Minsmere-Walberswick Heaths and Marshes has been designated a Special Protection Area (SPA) under EC Directive 79/409 
on the Conservation of Wild Birds, and as a Wetland of International Importance under the Ramsar Convention. This site qualifies as an 
SPA under Article 4.1 of the Directive by supporting breeding populations of European importance of the following species listed on Annex 
I of the Directive (see Stroud et al. 2001):
 

Avocet, representing at least 15.4% of the breeding population in Great Britain
Bittern, representing at least 35.0% of the breeding population in Great Britain
Little Tern, representing at least 1.2% of the breeding population in Great Britain
Marsh Harrier, representing at least 10.0% of the breeding population in Great Britain
European Nightjar, representing at least 0.7% of the breeding population in Great Britain
Wood Lark, representing at least 1.3% of the breeding population in Great Britain

This site also qualifies by supporting overwintering populations of European importance of the following species listed on Annex I of the 
Directive:

Avocet, representing at least 21.9% of the wintering population in Great Britain
Bittern, representing 14.0% of the wintering population in Great Britain
Hen Harrier, representing at least 2.0% of the wintering population in Great Britain

Minsmere-Walberswick Heaths and Marshes is also designated as a SAC and contains two Annex 1 habitats that are primary reasons for 
selection of the site.

●

●
●

●
●
●
●
●
●

●
●
●

This site is one of two representatives of Annual vegetation of drift lines on the east coast of England. It occurs on a well-developed 
beach strandline of mixed sand and shingle and is the best and most extensive example of this restricted geographical type. Species 
include those typical of sandy shores, such as sea sandwort and shingle plants such as sea beet.

Lowland European dry heaths occupy an extensive area of this site on the east coast of England, which is at the extreme easterly range 
of heath development in the UK. The heathland is predominantly National Vegetation Classification (NVC) type H8 Calluna vulgaris – Ulex 
gallii heath, usually more characteristic of western parts of the UK. This type is dominated by heather, western gorse and bell heather.

9.2.2 Sites Designated under National Statute
Sites of Special Scientific Interest 
Sites of Special Scientific Interest (SSSI) are areas designated under the Wildlife and Countryside Act 1981 (Section 28) as being of 
national nature conservation interest. They are intended to provide the best examples of wildlife habitats, geological features and landforms 
and receive greater protection through the Countryside and Rights of Way Act 2000.  SSSIs can include intertidal areas as well as landward 
areas.

All sites of national and international importance on land (including National Nature Reserve (NNRs), Nature Conservation Review (NCR) 
and Geological Conservation Review (GCR) sites, Special Protection Areas (SPAs), Special Areas of Conservation (SACs) and Ramsar 
Sites) are notified as SSSI. 

There are a number of SSSI’s and on area of Outsanding Natural Beauty situated close to the export cable landfall and associated onshore 
works. These are presented below :

Sites of Special Scientific Interest (SSSI)

Site Name Grid Ref. Area
(ha) Date Designated

Minsmere – Walberswick Heath and Marshes TM465662 2,326 1987

Sizewell Marshes TM466638 104 1992

Leiston-Aldeburgh TM461595 534 1986
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Areas of Outstanding Natural Beauty (AONB)

Site Name Area (ha) Date Designated

Suffolk Coast and Heaths 40,400 1970

Table 9.2.2-1: Sites Designated under National Statute

Minsmere-Walberswick Heaths and Marshes SSSI
The Minsmere-Walberswick Heaths and Marshes SSSI is a composite site of nature reserves situated on the coast of Suffolk between 
Southwold in the north and Sizewell in the south. It contains a complex series of habitats, notably mudflats, shingle beach, reedbeds, 
heathland and grazing marsh, which combine to create an area of exceptional scientific interest.  This site is well to the north of the 
proposed onshore works.

Sizewell Marshes SSSI
Sizewell Marshes SSSI is important for its large area of lowland, unimproved wet meadows which supports outstanding assemblages of 
invertebrates and breeding birds. Several nationally scarce plants are also present. The site occupies a low-laying basin of deep fen peat. 
The water table is permanently high, with the area being prone to flooding, and there is an extensive network of ditches across the site.  
The Sizewell Marshes ditch system contains diverse aquatic fauna and the marshes are of exceptional interest for their invertebrate fauna, 
supporting a wide range of taxa and many nationally rare or scarce species.

The breeding bird assemblage is also of national significance with many species that are typical of wet grassland and associated habitats, 
including Shoveler, Gadwall, Teal, Snipe and Lapwing. This site is to the north of the proposed onshore works.

Leiston-Aldeburgh SSSI
The Leiston-Aldeburgh SSSI is part RSPB and part Suffolk Wildlife Trust reserve and was formerly known as ‘North Warren and Thorpeness 
mere’ prior to revision in 1999.  The heathland of North Warren, Aldringham Common, The Walks and Thorpeness Common is a fragment 
of the once extensive Sandlings heaths of coastal Suffolk. 

The SSSI contains a rich mosaic of habitats including acid grassland, heath, scrub, woodland, fen, open water and vegetated shingle. This 
mix of habitats in close juxtaposition is unusual in the Suffolk Coast and Heaths. The variety of habitats support a diverse and abundant 
community of breeding and overwintering birds including European Nightjar, Wood Lark and Sky Lark on the dry grassland and heath, a 
high number of dragonfly species and many scarce plants. 

On the vegetated shingle there is a gradual transition between the strandline community and the shingle heath resulting from increasing 
stability and distance from tidal influence. On the open shingle, Sea Kale Crambe maritima and Yellow Horned Poppy Glaucium flavum are 
frequent. The stable shingle areas support many species including early hair-grass, the nationally scarce Sand Catchfly, Dune Fescue, Bur 
Medick, Suffocated Clover and Sea Pea.

Area of Outstanding Natural Beauty
The Suffolk Coast and Heaths extends along the east coast in an open but narrow band of sand and shingle from Great Yarmouth, where 
it borders the Broads, to Harwich and the south bank of the Stour. All of the onshore works are within the AONB boundary (see Figure 
9.2.3-2 below). 

The Suffolk Coast and Heaths Area of Outstanding Natural Beauty (AONB) contains a rich mixture of unique and vulnerable lowland 
landscape created over many centuries by the interaction of natural processes and human activity. There are large areas of lowland heath, 
grazing marsh, and reedbeds (including the largest reedbed in the country), separated by large tracts of arable land. The coast is deeply 
indented by the estuaries of the Blyth, Alde-Ore, and to the south, the Deben, Orwell and Stour and bounded by the eroding cliffs and long 
shingle beaches of the low North Sea coastline (which are considered in the Suffolk Coast Natural Area).  Further information on the AONB 
is contained within Section 9.5.1.

9.2.3 Other Designated Sites

Site Name / Designation Identified By Grid Ref. Date Designated

Suffolk Coast / Heritage Coast Countryside Agency TM537845 to TM325365 1973

Orfordness Sensitive Marine Area English Nature N/A 1994

Leiston Common / CWS SCDC TM458633 -

Sizewell Levels and Associated Areas / CWS SCDC TM463640 -

Southern Minsmere Levels / CWS SCDC TM470658 -

Sizewell Rigs / CWS SCDC TM478630 -

Suffolk Shingle Beaches / CWS SCDC TM3338 -
Table 9.2.3-1: Sites Identified by Statutory Agencies

Suffolk Coast Heritage Coast
The Suffolk Coast is one of the 43 designated Heritage Coasts in England and Wales. The “heritage coast” classification scheme was 
initiated in 1972 to protect coastline of special scenic and environmental value from inappropriate development.  The landfall and sub-
station also fall within the Suffulk Coast Heritage Coast.

Sensitive Marine Areas (SMAs)
SMAs are non-statutory marine areas considered to be nationally important and notable for their marine flora and fauna communities or 
which provide ecological support to adjacent statutory sites such as Marine Nature Reserves (MNRs) or SSSIs.  English Nature identifies 
such sites with the additional aim of raising awareness and disseminating information to be taken into account within estuarine and coastal 
management planning. 

Orfordness SMA
The Orford Ness SMA is an example of the non-statutory marine areas that are national important and notable for their marine animal and 
plant communities or which provide ecological support to adjacent statutory sites.

County Wildlife Site
County Wildlife Sites are identified within the Local Authority Plans which gives them protection from development, jointly managed by the 
Suffolk Wildlife Trust, Suffolk County Council and Suffolk Biological Records Centre.

There are over 800 County Wildlife Sites (designated by Suffolk Wildlife Trust and Suffolk County Council) scattered throughout Suffolk, 
covering a wide range of habitats including ancient woodland, wild flower meadows, ponds, rivers, heathland and fens.
There are five County Wildlife Sites close to the proposed onshore works as follows:
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Figure 9.2.2-1: Designations at the Electricity Cable Landfall
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Leiston Common
Bell heather, a rare plant in Suffolk, grows on Leiston Common together with more widespread plants for example Harebell, Heath Bedstraw 
and Tormentil. Another notable and uncommon feature of the site is the presence of an extensive and diverse lichen flora.

Sizewell Levels and Associated Areas
A large area of land, consisting of woodland, plantation, wet meadow, osier beds and scrub situated behind Sizewell power station is 
considered to be of both regional and national importance for wildlife conservation. The area not within the Site of Special Scientific Interest 
(SSSI) boundary, which comprises wet meadow, sallow scrub and birch/alder woodland is of conservation importance. The flora of the 
marshes includes a number of uncommon plants, for example Ragged Robin and Purple Loosestrife. The main importance of the grazing 
marshes lies in the diversity and abundance of the birds which inhabit the area. The ground remains waterlogged through the winter and 
numerous dykes provide good cover for high numbers of Mute swans, Teal, Mallard and Moorhen. Also of ornithological importance are the 
plantations situated to the north of Sizewell Belts; Goose Hill, Nursery Covert and Kenton Hills. The areas support breeding populations of 
a number of nationally rare birds which are specially protected (Schedule 1 of Wildlife and Countryside Act). The whole site therefore, with 
its diversity of habitats, is considered to be one of the most important County Wildlife Sites in the county.

Southern Minsmere Levels
This site contains all the marshes east of Eastbridge to the sea, south of Minsmere New Cut. It abutts the internationally important 
Minsmere-Walberswick SSSI, which contains the Minsmere RSPB reserve. The entire valley is of great importance for wildlife forming 
perhaps the last unspoilt and least improved of Suffolk’s larger marshland river valleys. This eastern portion of the valley is of interest 
principally for breeding wader and wildfowl and for overwintering birds. The extensive area of open marsh, managed in the traditional 
manner with cattle grazing and high water levels provides ideal conditions for feeding birds. Botanically the marshes are not of the same 
quality as those further up the valley. Many of them are improved, although some of the dykes retain a reasonable flora with plants such 
as broad leaved pondweed, frogbit and water violet. 

Sizewell Rigs
These two rigs are situated offshore from Sizewell A Power Station.  Since 1995 the rigs have been home to a growing breeding colony of 
Black-legged Kittiwakes and is the most southerly colony in the North Sea. Nationally overall breeding numbers of Black-legged Kittiwake 
have declined in recent years.  In 2003 the national average fledging success was 0.66 chicks per nest.  Colonies in the north of Scotland 
averaged 0.43 whilst those in Suffolk averaged 0.93. 

Suffolk Shingle Beaches
Vegetated shingle is a rare and decreasing habitat, both in the British Isles and in Europe. The fragile plant community which survives in 
the hostile maritime environment is prone to damage from intense visitor pressure. The stretches of shingle beach along the Suffolk coast 
are of a national conservation importance for the range of shingle plants that grow here. Sea pea, which is a nationally rare plant, grows 
in profusion on many stretches of beach. In addition, many other scarce plants for example, Sea Kale, Sea Holly and Sea Bindweed can 
also be found. Furthermore, a number of rare invertebrates which are associated with these plants have been recorded here. Following a 
recent survey of the shingle by the Suffolk Wildlife Trust, a number of stretches of the coastline were identified as being of high conservation 
value. Those sections which are not statutorily protected have been included in the Register of County Wildlife Sites. 

Low-level heathland is also a biodiversity priority in the SCC Biodiversity Plan.

9.2.4 Habitats Directive in the Marine Context 
9.2.4.1 Offshore Natura 2000 Background 

The UK Government is currently taking steps to implement the Habitats Directive in offshore waters in response to a High Court Judgement 
in 1999, and has also agreed to take parallel steps to apply the requirements of the Birds Directive. As part of this implementation JNCC 
are in the process of identifying areas outside territorial waters which may qualify as future offshore SACs and SPAs as part of the Offshore 
Natura 2000 project.  English Nature is carrying out similar work within territorial waters.

The area considered for the identification of possible SACs and SPAS under the Offshore Natura 2000 project extends from 12 nautical 
miles (nm) out to the UK continental shelf limit which is the area of sea bed beyond the territorial sea limit over which the UK exercises 
sovereign rights.
 
JNCC has developed a methodology for identifying areas of seabed, which may qualify as Annex I habitats, in areas previously not 
considered for SAC designation. This approach uses geological and bathymetric datasets, mostly from the British Geological Survey 
(BGS), to identify areas of habitat, which may then be assessed against the Directive’s selection criteria and, if deemed suitable, may be 
proposed as SACs.  Four of the marine habitats listed in Annex I of the Council Directive 92/43/EEC as amended by Directive 97/62/EC 
are either known to occur or may occur within UK offshore waters. These are reefs, sandbanks; structures made from leaking gas (i.e. 
vents) and submerged caves.  

In addition to Annex I habitats in offshore areas, Annex II species are also considered for potential implementation of SACs.  Annex II 
species occurring in offshore waters of the southern North Sea include: Grey Seal Halichoerus grypus, Harbour Seal Phoca vitulina, 
and the Harbour porpoise (Phocoena phocoena).  Potential offshore SAC sites for these species would need to fulfill certain criteria, in 
particular, SACs  will be proposed ‘only where there is a clearly identifiable area representing the physical and biological factors essential 
to their life and reproduction’ [article 4; para1].  Although several SACs have been designated for Bottlenose Dolphin (Moray Firth, Cardigan 
Bay and the Lleyn Peninsula) no SACs have been designated for Harbour Porpoise because this criterion is very hard to demonstrate.  

SACs currently exist for Grey Seal and Harbour Seal breeding sites within UK coastal areas and there is potential to identify preferred 
feeding areas in offshore waters (although this is not understood to have happened as yet).  The nearest SAC for seals to Greater Gabbard 
Offshore Wind Farm is The Wash and Norfolk Coast SAC, designated for harbour seal.

The identification of offshore marine feeding areas for Annex I and migratory birds also forms part of the offshore Natura 2000 project in 
the identification of SPAs.  Work on this aspect of SPA classification under offshore Natura 2000 is not as far advanced as the identification 
of inshore SPA areas.

9.2.4.2  Introduction

Annex I of the Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora lists those habitats of 
community interest whose conservation requires the designation of SAC’s. 

At present, no marine SAC / SPA exist at or adjacent to the locations of the offshore wind turbine array, export cable route, or onshore 
infrastructure.  However, such designations are mooted. Under existing and proposed Habitats Regulations, consents for the project must 
be reviewed (and could be modified or revoked in some circumstances) should the project be likely to have a significant effect on such 
designations, proposed or candidate status.
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As a result, Greater Gabbard Offshore Winds Ltd has performed an analysis of the issues which may give rise to such designations, and 
where applicable has sought to propose theoretical boundaries and conservation objectives for any such “hypothetical” designation against 
which the impact in this Environmental Statement will be assessed.  It should be noted that GGOWL is pre-empting the designation process 
by proposing some properties of the designation for the purposes of this application for statutory consents and licences.

9.2.4.3  Habitats Relevant to Greater Gabbard

The marine habitats listed in Annex 1 of the Council Directive 92/43/EEC as amended by Directive 97/62/EC with relevance to a hypothetical 
SAC designation at Greater Gabbard are : 

Sandbanks which are slightly covered by seawater all the time
Biogenic reef (ie, Sabellaria spinulosa)

Work at site including geophysical survey, analysis of grab samples and drop-down video survey indicate that the reef-building form of 
Sabellaria spinulosa is unlikely to be prevalent at the site in concentrations of sufficient density to warrant designation. Therefore it is not 
considered necessary to make this a particular feature  of any hypothetical SAC. This work is presented in more detail in Section 9.4.1 .

The only Annex 2 species with a potential interest in the site is the Harbour Porpoise.  From the surveys undertaken at the site, marine 
mammals are found in the area, with Harbour Porpoise the most common species present, although the area is not known to be a 
particularly important one for Harbour Porpoise and marine mammals in general.  Therefore it is not considered necessary to make this a 
particular feature of any hypothetical SAC.  This work is presented in more detail in Sections 9.4.3 and 10.2.3 .
 
GGOWL considers that the only qualifying issue for such a hypothetical marine SAC corresponds to EU Code 1110 “Sandbanks which are 
slightly covered by seawater all the time”.

9.2.4.4  Proposed SAC Qualifying habitats

The Inner Gabbard and The Galloper sand banks may be considered for the possible Natura 2000 feature ‘subtidal sandbank’.  

The sand banks are defined as ‘Open Shelf Linear Type’. These fully sub-tidal banks are located in the Outer Thames in water depths of, 
approximately, 20-30 meters water depth.  The Inner Gabbard and The Galloper are two of five such banks similar in form in this area.    

These banks are predominately maintained, both in form and position, by the active tidal currents which act upon them.  They are fed, 
albeit slowly, by sediment transported from the north.  However, it has been concluded, through analysis of geological evidence and recent 
seismic profiles that the banks are relatively stable in their position, even considering the dynamic nature of the bank surfaces (as indicated 
by sand waves).  This stability is such that it is considered unlikely that any lateral movement will be greater than 150m, to the west, over 
50 years.  Slight movement is expected at the head and tail of the banks as these sections ‘flip’ in position with changes in the dominant 
processes.  In addition, it has been determined from seismic profile analysis that the southern (tail) end of the banks typically move south 
to a greater degree than at the northern (head) end.  

It was concluded that whilst the banks are extremely dynamic areas for sand transport, as indicated by the sand waves present, there is 
little evidence to suggest that there will be any significant lateral movement of the banks.  The reader is referred to Section 9.3.2 for more 
information on this analysis.

a)
b)

The boundary of the hypothetical SAC is presented in Figure 9.2.4-1. The reasoning behind the hypothetical boundary, which follows the 
UK Guidance on defining boundaries for marine SACs for Annex I habitats fully detached from the coast as adopted in March 2003, are as 
follows:

The boundaries have been drawn as close as possible round the sandbanks, while ensuring sufficient room for processes to 
maintain its form
For ease of management
Using the minimum number of straight lines

Whilst one could argue that the physical processes that act to maintain these features exist over an area significantly larger than the banks, 
potentially on a coastal cell basis, it is impractical to specify a boundary sufficiently large to encompass all of these sand bank features.  
Therefore the proposed boundaries of the hypothetical marine SAC have been placed tightly around the banks, whilst allowing sufficient 
room for lateral movement, which would be anticipated to be in the order of 150m over 50 years and northwards / southwards growth of 
10’s of meters per annum.

Potential Sub-Features

It is possible to identify a number of potential sub-features for the hypothetical site, as follows:

Subtidal gravelly sand
Subtidal impoverished mobile sand
Subtidal mixed sediment

The indicative site boundary includes all these habitat types, which typify the site, and allows sufficient space for the bank to migrate over 
a suitable time period (50 years) and remain within the boundary.  It is acknowledged that for a number of coastal cSAC sites following 
moderation, marine mammals were added to the citation, albeit not included in the primary reason for the site selection.  It is possible, 
therefore, that marine mammals may be included in any future designation process should the banks be investigated under the Habitats 
Regulations.

9.2.4.5 Forthcoming Outer Thames Proposed SPA

Discussions held with JNCC suggest that a potential SPA will be investigated in the Outer Thames based upon Annex I species Red- 
throated Diver populations found during aerial bird surveys commissioned by the DTI.  Indications suggest a significant nationally important 
population in the area and that, in the context of the Greater Gabbard Offshore Wind Farm proposal, the project developer has been 
advised by JNCC it should assume that the site will be adjacent to a proposed SPA.  However, until further work is complete on defining 
a boundary to the designation, and a recommendation report developed between English Nature and JNCC is compiled, details of the 
designation will not be available prior to the submission of the Greater Gabbard Offshore Wind Farm ES.

9.2.4.6  Hypothetical Outer Thames SAC

It is understand that English Nature intends to survey sub-tidal sandbanks at the approaches to the Outer Thames Estuary. The purpose 
of the survey is to record and characterise sub-tidal sandbank habitat which may qualify as a Special Area of Conservation (SAC) interest 
feature as described in the European Habitat Directive.

The study area encompasses the Gunfleet, Sunk, Shingles and Long Sand sandbanks.

●
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Figure 9.2.4-1 Proposed Boundary of Hypothetical SAC
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9.3 Physical Environment
9.3.1 Introduction
This section of the Environmental Statement for the proposed Greater Gabbard Offshore Wind Farm presents a description of the existing 
physical environment, both in the Outer Thames Estuary and in the vicinity of the proposed development site itself.  The section presents 
the following topics : 

Offshore Physical Environment (9.3.2)
Onshore Physical Environment (9.3.3)
Water Quality (9.3.3)

9.3.2 Offshore Physical Environment
9.3.2.1 Introduction

ABP Marine Environmental Research Ltd (ABPmer) has provided a coastal process study associated with the proposed Greater Gabbard 
Offshore Wind Farm development. This development is further sub-divided into two areas adjacent to the Inner Gabbard and The Galloper 
both of which are located within the Thames Area, established from the Strategic Environmental Assessment (SEA) for Round 2 offshore 
wind farms (BMT Cordah, 2003).  This Section focuses on providing a baseline understanding of the coastal process regime in the Thames 
SEA with particular emphasis placed on the proposed area of development.  

Full details of the coastal process baseline are presented in Technical Report 9.3-1.  This section comprises:

confirmation of relevant generic and site-specific coastal process issues
determination of the extent of the study area, particularly for the far-field investigations, including consideration of relevant issues for 
cumulative and in-combination effects
collation and review of available data and literature
preparation of the ‘baseline’, conceptual understanding of processes within the study area

Coastal processes maintaining the existing system, reasons for past changes and the sensitivity of the system to changes in 
processes
The relative importance of high-energy, low-frequency (episodic) events versus low-energy, high-frequency events
Coastal processes controlling morphological change
Identification of sediment sources, pathways and sinks
Identification of the geological, geophysical and geotechnical properties of the sediments at the site and the depth of any 
sediment strata

9.3.2.2 Study Area

Regional Setting
The Thames SEA area extends from a coastal exclusion zone, approximately, 10km offshore, to the 2oE longitude line.  The majority of this 
3389km2 area falls within the 12nm Territorial Sea limit.  In depth terms, this area can be divided into two main zones, a western shallower 
and more estuarine environment containing ‘confined (estuary) sand banks’ (Kenyon and Cooper, 2004) separated by deeper, navigable 
channels; and a eastern deeper, more shelf environment with a series of ‘open shelf linear banks’ (Kenyon and Cooper, 2004).

●
●
●

●
●

●
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Greater Gabbard is one of four successful Round 2 applications within the Thames SEA Region, having submitted a proposal for the lease 
of, approximately, 147km2 of sea bed to contain 140 turbine structures.   It is the scheme located furthest offshore and the only one within 
the eastern zone and can be described as being in the Southern North Sea (Evans and Slater, 2000), being subject to prevailing waves 
and winds from the south-west and north-east.

The proposed development is ‘centred’ around two of the linear banks; the ‘Inner Gabbard’ and ‘The Galloper’. The sea bed surrounding 
the sand banks is relatively homogenous, both in morphological form and sediment type.  These banks are located in water depths of, 
approximately, 26m rising to within a few metres of the water surface, but do not emerge at Low Water (LW).  The surrounding water depths 
are of the order of 30 to 50m (Chart Datum (CD)).

The development and present behaviour of these sand bank features is primarily dependant upon the hydrodynamic forcing conditions 
(waves; tides).  These are discussed in Section 9.3.2.5.

It is important to consider both the near-field and far-field study areas, defined as the area within the immediate vicinity of the turbine 
grid and along the cable route and the wider coastal environment over which effects due to the development potentially could occur, 
respectively.  It is the consideration within the far-field area that must take due account of potential cumulative impacts.

9.3.2.3 Review of Data and Literature

To supplement existing knowledge in the physical environment of the study area, a range of surveys were commissioned by GGOWL, as 
follows:

two geophysical surveys
one shallow geotechnical campaign (maximum penetration 5m)
one deeper geotechnical campaign (maximum penetration 50m)
one metocean campaign
benthic grab campaign

Geophysical Surveys
Two geophysical surveys have been undertaken for the proposed Greater Gabbard Offshore Wind Farm project.  The first took place 
between during summer 2004, and the second began during summer 2005.  Both were designed to provide detailed information on the 
bathymetry, sea bed morphology, obstructions and shallow geology.  The former took place within the original site locations of the Offshore 
Wind Farm  and cable route whilst the second concentrated upon the extra sea bed that was included in the site area following a boundary 
change.

Campaign 1: 1st June and 13th July 2004
This survey was undertaken by Titan Environmental Surveys Ltd (Titan). The area surveyed is shown in Figure 9.3.2-1 and is composed 
of:

Main survey lines spaced at 100m
Cross-lines spaced at 500m
Periphery lines spaced at 200m
Tie lines between the banks spaced at 250m
Interlines over the top of the banks spaced at 50m

●
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The campaign was carried out using swathe echosounder (GeoSwath), side scan sonar, magnetometer and sub-bottom profile (boomer) 
equipment.  

In general, the survey shows that:

The shallow geology is dominated by Holocene Sands overlying London Clay
The London Clay formation represents a sub-sea bed depth of between 60 and 100m
Water depths to either side of the banks reach 50m (CD)
Sand waves occur on the sea bed to the south east of The Galloper
The remainder of the sea bed surrounding the banks is generally flat and featureless
Asymmetric sand waves occur on the flanks of both banks, with the steeper sides in opposing directions on either side of the banks
Large sand wave covered by smaller sand waves and megaripples are shown on the southern end of Inner Gabbard
A pronounced paleo channel can be seen to the north of Inner Gabbard running east-west reaching depths of 37m (CD), and 
passes beneath the overlying sandbank
The minimum depths on the Inner Gabbard and The Galloper are 3.80m and 2.48m (CD), respectively

Campaign 2: 24th May 2005 to 9th June 2005 
This survey was undertaken by EMU Ltd (EMU) with the main aim of surveying areas that were added to the wind farm site following an 
agreed boundary change. The area surveyed is shown in Figure 9.3.2-2 and consists of (i) the cable route and (ii) additional areas within 
the wind farm boundary.  The opportunity was also taken in this campaign to re-survey two transects on the Inner Gabbard which were 
previously surveyed in Campaign 1.  In addition, a buffer zone was included in the campaign:

200m buffer to provide overlap with Campaign 1
500m buffer at all other extents

The survey was composed of:

main survey lines spaced at 100m in north-south direction (both the wind farm site and cable route)
cross-lines at an unspecified spacing (wind farm site)
cross-lines at an unspecified spacing in a north-south direction (cable route)
additional lines 50m either side of the central line (cable route)
cross-lines (two) either side of Sizewell Bank

The campaign was carried out using swathe echosounder, sidescan sonar, magnetometer and surface tow boomer equipment.

●
●
●
●
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In general, the survey shows that within the main survey area:

there are large areas of flat featureless seabed
zones of sand waves and mega ripples exist to the south and north
Holocene sediment (sands and gravels) overlay London Clay
the thickness of the Holocene material ranges from centimetres to 5m
the London Clay extends more than 100m below the sea bed
there is evidence of extensive faulting in sections of the London Clay
a paleo-channel exists to the north, running east-west and is approximately 400 to 900m wide, and up to 8m deep

In general, the survey shows that along the cable route:

the formations are generally the same as the main wind farm site
in the vicinity of Aldeburgh Napes the sea bed material is composed of medium to coarse grained sands
in the last 5km to the shore, soft clays exist

●
●
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Figure 9.2.2-1: Extent of the first geophysical survey and borehole locations
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Figure 9.3.2-2: Extent of the second geophysical survey
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Geotechnical Survey
A geotechnical survey was undertaken by Hydro Soil Services n.v. (HSS), during September 2004 at four locations within the proposed 
Greater Gabbard Offshore Wind Farm site. Two of the locations were on the Inner Gabbard and two on The Galloper.  The purpose of the 
survey was to acquire data relating to the underlying geology of the wind farm sites.  This was undertaken using a combination of sample 
boreholes, Standard Penetration Tests (SPT) and Cone Penetrometer Test (CPT) at each location.

In general, the survey shows that:

The sand layer is deeper on the banks than in the surrounding area. The banks have sediment depths of 13.75m and 21.65m, The 
Galloper and the Inner Gabbard, respectively.  In the surrounding area to The Galloper and the Inner Gabbard the depths of sand 
are 0.4m and 0.1m, respectively
Sand found on the banks is essentially homogenous, as slightly silty, fine to medium sands.  Sand generally contains less than 2% 
of gravel size particles
Sand found in the surrounding areas has generally the same composition as on the banks, but with a greater gravel size content 
(approximately 10%) including shell fragments
The clay layer ranges from 14.40m to 35.65m deep
The upper 1.25m and 6.60m of The Galloper and of the Inner Gabbard sites are described as being reworked
The clay is part of the lower London tertiary deposits, known as London Clay
The clay is generally firm, becoming stiff to very stiff with depth
Proportions of silt and clay are consistent, typically about 45% and 55% respectively

Benthic Survey
Detailed surveys were undertaken by the Centre for Marine and Coastal Studies Ltd (CMACS) during November 2004 and April 2005.  
The survey covered the proposed wind farm site and cable route of the Greater Gabbard Offshore Wind Farm.  The location of all the grab 
samples is shown in Figure 9.3.2-3.  

Within the study area, the purpose of the survey was to acquire data relating to sediment characteristics and benthic communities, 
particularly Sabellaria spinulosa.  

Part of the output of this survey was the Particle Size Analysis (PSA) of the grab samples, resolved to intervals of half-phi intervals. Further 
analysis to determine additional sediment characteristics i.e. the bi-modal properties, was undertaken by ABPmer.

In general, the survey shows that:

the Inner Gabbard and The Galloper banks are composed of medium sands with some gravel content
the surrounding deeper sea bed is composed of differing sediment types, characterised by mud/clay, sand and gravels in differing 
proportions
the cable route is characterised by a mix of sediments running through sands and gravels to muds and then sands from the Inner 
Gabbard to the shore, respectively

●

●

●
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Metocean Surveys
This survey was undertaken by EMU Ltd (EMU) with the main aim of capturing sufficient measures of waves, water levels, currents and 
suspended sediment concentrations within the proposed Greater Gabbard Offshore Wind Farm.The data provided from the survey was 
used to demonstrate an understanding of the waves and tides in the area, and to allow a consideration of these processes in conjunction 
with sediment transport.  In addition, an understanding was also required for the occurrence and effects of major events, in particular high 
frequency low energy events (tidally dominated events) and low frequency high energy events (wave dominated events).

The surveys were undertaken between the 3rd November 2004 and the 24th March 2005. Six devices were deployed in total, with four 
being located on Inner Gabbard (GG1, GG3, GG4 and GG6) and two on The Galloper (GG2 and GG5), as shown in Figure 9.3.2-4.  There 
were many difficulties with the deployment campaign, namely device removal through fishing activities and smothering of devices by nets.  
Therefore there were fewer than anticipated periods where the data overlapped between devices.  

In addition, there was no data collected at Station GG5 during the entire campaign, and no usable wave data at stations GG3 and GG4.  
The data return is summarised in Table 9.3.2-1:

In general, the survey shows that

tidal range is of the order of 4m
surface currents peaked at approximately 1.8m/s
bed currents were of the order of 0.7 to 1.7m/s
the currents were aligned with the local sea bed topography
typical significant wave heights were of the order of 3.6m
maximum wave heights of the order of 6.2m were recorded
the larger waves tended to originate from the north-east

●
●
●
●
●
●
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Figure 9.3.2-3: Location of grab samples
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Figure 9.3.2-4: Location of metocean deployments, in addition to the CEFAS Wavenet Buoy, Met Office and Total Tide stations
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Station No. Location Depth 
(mCD)

Deployment Dates

Wave Tide ABS Current OBS

GG1
(west of Inner Gabbard)

51 55.080N  
001 53.004E 30 03/11/04-

24/02/05 03/11/04-09/03/05 03/11/04-11/03/05 03/11/04-11/03/05 03/11/04-
11/03/05

GG2
(west of Galloper)

51 47.025N  
001 56.984E 30 03/11/04-

05/01/05 03/11/04-12/03/05 03/11/04-28/12/04
01/02/05-10/03/05

03/11/04-28/12/04
01/02/05-10/03/05

03/11/04-
28/12/04

GG3
(SW of Inner Gabbard)

51 51.833N 
001 51.617E 30 n/a 03/11/04-12/12/04 03/11/04-10/11/04 03/11/04-10/11/04 n/a

GG4
(on top of Inner 
Gabbard)

51 54.420N 
001 54.043E 12 n/a 03/11/04-12/12/04 03/11/04-10/11/04 03/11/04-15/11/04 n/a

GG5
(east of Galloper)

51 47.366N 
001 59.505E - No data obtained from deployment GG5

GG6
(east of Inner Gabbard)

51 56.153N 
001 56.645E 30 14/01/05-

24/03/05 14/01/05-24/03/05 14/01/05-23/03/05 14/01/05-23/03/05 14/01/05-
24/01/05

Key: n/a means there is no data available for this parameter
Table 9.3.2-1: Metocean campaign details

Acquisition of the Data
Additional information has also been obtained from other sources to complement that obtained from the metocean, geophysical and 
benthic surveys described above. The additional data acquisition includes:

SeaZone sea bed bathymetry data.  This data has been used to inform the far-field model domain and to provide base mapping
UK Hydrographic Office (UKHO) historical charts.  A series of eight digital historical charts were purchased from the UKHO to inform 
the study of historical changes in the Inner Gabbard and The Galloper banks shape and form.  These were then geo-referenced by 
Geotek Ltd in order to allow this analysis to be undertaken
Wavenet Data.  On behalf of Defra, CEFAS operates ‘Wavenet’, a strategic wave monitoring network for England and Wales that 
provides a single source of real time wave data from a network of wave buoys located offshore from areas at risk from flooding.  
One of the buoys is located offshore at West Gabbard and data were obtained from this buoy for the period November 2004 to 
March 2005. It should be noted that since November 2004, this wave device has been recording an incorrect value for wave 
direction (as confirmed through discussions with CEFAS)
TotalTide tidal level data.  The TotalTide numerical modelling package has been used to synthetically generate astronomical tidal 
level data and current speed so that measured data from the metocean surveys can be compared against the model data for an 
assessment of consistency
British Geological Survey (BGS) surface sediment information has been used to provide a more regional indication of the sea bed 
material
Met Office data.  Wind and wave time series to provide details on the longer-term offshore wave climate

●
●

●
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●
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Baseline Assessment
The baseline provides a means of assessing the potential impacts that the project may have upon existing coastal processes.  It has been 
developed through the analysis and interpretation of data or information from a variety of sources, as described above, and output from 
the regional numerical modelling activities that have been undertaken as part of this study.  This section has been sub-divided into four 
categories: 

Hydrodynamic regime
Wave regime
Sediment regime
Morphological regime

Whilst these regimes have been separated, for ease of description, in reality the individual regimes are intrinsically linked within a single 
dynamic system.  In addition, it should be recognised that the coastal regime responds over different spatial and time scales to both natural 
changes and anthropogenic interventions.  Consequently, the ‘baseline’ is not static, but will continue to exhibit change with or without the 
wind farm in place.

Hydrodynamic Regime
The hydrodynamic regime is defined here as the behaviour of bulk water movements driven by the action of tides and non-tidal influences, 
such as river flows and meteorological conditions (e.g. winds, atmospheric pressure and storm events).  The baseline hydrodynamic regime 
has been characterised in terms of: (i) water elevations (due to tidal patterns, non-tidal influences and sea level rise); and (ii) currents (due 
to both tidal and non-tidal influences).

The baseline is defined not only by the present coastal process characteristics, but also by any natural changes in key processes or 
morphological features that might be anticipated over the operation life of the scheme (i.e. nominally 50 years).  This definition provides the 
appropriate context for comparing scheme-related changes against the natural variability within the coastal system.

Water Elevations
The pattern of tidal elevations across the Southern North Sea is determined by the arrival and exit of tidal waves propagating from north 
to south in the North Sea and north-easterly up the English Channel. The tidal wave enters the North Sea from the north and travels down 
the British coastline, rotating around two amphidromic points in the Southern North Sea. Another wave then enters from the southwest 
through the English Channel. At these amphidromic points the tidal range is zero, although lines of constant tidal range (Co-range lines) 
run around these points in a quasi-circular fashion. In the Southern North Sea the tidal wave propagates from the northeast and increases 
in tidal amplitude as it progressively travels into the narrowing and shallowing  Outer Thames Estuary. 

Astronomical tidal levels
The gravitation pull of the moon and, to a lesser extent, the sun combine with the centripetal force of the earth to influence the movement 
of oceanic water and create tides.  These ocean scale water movements are defined as massive ‘waves’ that peak and trough to create 
high and low water levels.  The frequency of these successive high and low tides is described as the tidal period, whereas the difference in 
water level between high and low tides is defined as the tidal range.  

Table 9.3.2-2 presents astronomical tidal characteristics from the Admiralty Tide Tables for Felixstowe Pier, being the nearest standard port 
to the development site at a distance of approximately 36km. 

●
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Parameter Level (mCD) Level (mODN)

Highest Astronomical Tide 4.2 2.25
Mean High Water Springs 3.8 1.85
Mean High Water Neaps 3.1 1.15
Mean Sea Level 2.1 0.15
Mean Low Water Neaps 1.0 -0.95
Mean Low Water Springs 0.4 -1.55
Lowest Astronomical Tide -0.1 -1.96

Table 9.3.2-2: Tidal characteristics at Felixstowe Pier

The tide normally achieves its peak range (HAT to LAT) only twice a year at the vernal and autumnal equinoxes.  The average of all spring 
tides in a year at Felixstowe provides a mean tidal range of 3.4m, equivalent to a ‘meso’ tidal condition (i.e. 2-4m range).

Water depths around the development site vary considerably from more than 50m in the deeper channels to approximately 5m on top of 
the banks. A series of six bottom mounted instruments (termed GG1, GG2, GG3, GG4, GG5 and GG6) were initially deployed around the 
site at various locations by EMU to record wave climates. These deployment sites were used to collect data for an overview of wave and 
current activity across the two banks.

Monitoring Site Easting (m) Northing (m)

GG1 667138 231511
GG2 672508 216833
GG3 665868 225410
GG4 668394 230351
GG5 675370 217623
GG6 671202 233723

Table 9.3.2-3: Positions of the six monitoring sites

There is a small phase difference associated with the tidal wave between Felixstowe and at the Inner Gabbard bank of approximately 
30 minutes to 1 hour depending on the stage of the tide (Figure 9.3.2-2). Water level data collected from GG2 near the Galloper bank, 
approximately 9km southeast of Gabbard, demonstrates the progression of the tidal wave from the northeast. There is a similar phase 
shift between water levels at GG2 and water levels collected at the other monitoring sites on the Inner Gabbard bank, although this is only 
seen on the ebbing tide. The area of the Inner Gabbard and The Galloper banks is classified as meso-tidal having a range of between 2-
4m. The tidal wave is amplified as it progresses southwest producing a slightly larger tidal range at Felixstowe and GG2 compared to the 
Gabbard bank. Water levels extracted at the point 51 45N 2 00E from the UKHO TotalTide software are compared to water levels collected 
at GG2 (Figure 9.3.2-1). There are some differences in recorded water levels at GG2 and those predicted by TotalTide, although these are 
generally small.

Non-tidal influences
Superimposed on the regular tidal behaviour, various random non-tidal effects may be present.  Many of these non-tidal effects originate 
from meteorological influences.  Persistent winds can generate wind-driven currents, set-up water levels and develop sea states that lead 

to wind-wave generation.  Atmospheric pressure variations can also depress or raise the water surface to generate positive or negative 
surges, respectively.

Surges are formed by rapid changes in atmospheric pressure with an inverse relationship, i.e. low atmospheric pressure raises the water 
surface (positive surge) and high atmospheric pressure depresses the water surface (negative surge).  These effects can cause water 
levels to fluctuate considerably above or below the predicted tidal level.  

The North Sea is particularly susceptible to storm surges and there is a long history of such events, with recorded evidence ranging back 
to at least the 13th Century (van Malde, 1997).  Flather and Williams (2000) defined a 1 in 50 year return period storm surge has having a 
height of 1.93m in the North Sea.  The most intense surge of recent history took place between 31st January and 2nd February 1953 and 
resulted in the loss of almost 2,000 lives, mainly in the Netherlands.  This surge elevated water levels up to 3m above the astronomical 
tidal level and was caused by an externally-generated surge event propagating through the North Sea and becoming enhanced by an 
internally-generated surge caused by intense wind speeds.  

The currents induced by surges play an important role in the sediment regime within the Southern North Sea, as illustrated in Figure 9.3.2-7.

Positive surges have obvious consequences for flooding but also can have a profound effect on wave orbital currents and sediment 
transport in the nearshore zone.  The Southern North Sea Sediment Transport Study (HR Wallingford et al., 2002) did not present any 
evidence of this directly for the North Sea, but made recommendations for further research into this topic.  

A limited analysis was undertaken for water level data measured by the A-Class gauge at Felixstowe. This analysis involved examining the 
characteristics (i.e. magnitude, duration and timing of the peak of the surge on the tidal cycle) of extreme water level and surge events that 
have occurred prior to 1982. While a general understanding of surges and extreme water levels in the Southern North Sea was obtained 
from a literature review, this investigation allowed for a more thorough understanding of these processes to be obtained in the area of 
interest. Brief summaries of the main findings from the analysis are outline below.

The analysis showed that the extreme water levels in this area are caused by extreme surges acting over large tidal ranges. It is 
important to mention that the peak of the surges tend to avoid the time of high water. However the surge magnitude at the time of high 
water, while lower than the peak level tend to be reasonable large and thus result in an extreme water level
About 90% of the largest surge events over the period of the data record, the peak of the surge tends to occur on the rising tide, 
between 1 and 4 hours after low water.  This suggested that some sort of surge/tide interaction is occurring in the area which is 
restricting the occurrence of large surge events at high water. These findings support previous research undertaken by Prandle and 
Wolf (1978) who showed that this pattern of interaction occurs across the Southern North Sea and Outer Thames Estuary
A general indicative surge shape and duration can be identified for extreme surge and water level events at Felixstowe. The general 
surge profile increasing from zero to maximum over 15 hours then decreases back to zero of the next 15 hours. In total, the events 
tend to last for about 30 hours. For some of the larger surge events a small negative surge occurs prior to and then shortly after the 
event

Further analysis of water levels has been carried out over the long-term and for the period of the metocean survey measurements.  Figure 
9.3.2-8 shows the observed and predicted water levels, as well as the surge profile for the largest surge event that occurred during the 
available data record (1980 to 2004) at Felixstowe. As the figure indicates, the peak of the surge occurred just after Low Water. The 
duration of the event was approximately 30 hours. This event was also the largest water level event in the data record. Although the surge 
had significantly reduced over the 6 hours leading up to High Water, the magnitude of the surge at this time was still relatively high. When 
combined with the large predicted HW level, an extreme water level of 2.99m occurred. 

●
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The observed and predicted water levels and surge levels over November and December 2004, can be seen in Figure 9.3.2-9. This period 
coincides with the first half of the instrument deployment carried out as part of this study. Over these two months the largest surge occurred 
on the 13th November 2004. During this event the maximum surge level reached was 1.1m. This surge event was the 45th largest surge 
event between 1980 and 2004. However because of the high predicted water level and the fact that the peak of the event occurred on the 
rising tide just before high water an overall water level of 2.74m was observed. This corresponds to the 12th highest water level experienced 
in the last 24 years. 

Currents
Water flows across the Southern North Sea vary temporally as a function of the tide and tidal range, and spatially as they interact with the 
various banks and channels.  In addition, non-tidal effects may alter tidal currents, for example effects from river discharge, wind or lateral 
density currents.  The main axis for tidal flows is to the north-east during the ebb phase (Figure 9.3.2-10) and to the south-west during the 
flood phase (Figure 9.3.2-11). In general, the significance of such non-tidal effects is more likely to be evident during periods of neap tides 
when the tidal signal is at its weakest.

There is some minor variability in current speeds between the different deployment sites, although it should be noted that the data quality 
for locations GG3 and GG4 is poor after the 10th and 15th November 2004, respectively. The maximum surface current recorded over the 
deployment period was at GG2, near The Galloper, and of the order of 2.1m/s, whilst the minimum current recorded at each site was less 
than 0.01m/s. Average bed speeds recorded are approximately 0.4m/s for each site whilst average surface speeds are approximately 
0.7m/s.  An example of current speed and direction is given in Figures 9.3.2-12 and 9.3.2-13, respectively.

Average differences between spring and neap surface currents are approximately 0.2m/s for the majority of the sites, whilst average 
differences between spring and neap bed currents are between 0.1 and 0.2m/s. 

Wave Regime
The wave regime is defined here as the combination of swell waves moving into, and propagating through, the study area (having been 
generated remotely from the area) and more locally-generated wind-waves.  The wind farm site is open to offshore waves that are 
generated within the Southern North Sea.  The baseline wave regime has been characterised in terms of: (i) offshore waves; and (ii) local 
waves. 

Offshore Waves
Offshore wave data has been obtained from the West Gabbard Wavenet buoy and from the Met Office UK Waters Wave Model for two 
locations. The Wavenet buoy is located at 51°58’.99N and 002°5’.02E in 34m of water and provides a complete data set from 28th August 
2002 until present day. The Wavenet data has unreliable wave direction recordings from November 2004, although the wave height data 
recorded is in agreement with other data sets. The Met Office data was purchased from November 2004 until April 2005 to coincide with the 
period of the Metocean survey. The data was obtained for two different points which could be used as a further comparison with the other 
data sets and later as boundary conditions for the regional model. The first location, referred to in this report as point A was at 52.17°N 
2.25°E to the southwest of the development and the second point, referred to as point B, was at 51.28°N 1.75°E to the south (Figure 9.3.2-
4). From a recent Met Office study the definition of extreme weather in the Southern North Sea is a sea state with significant wave heights 
of greater than 5m (Met Office, 2002).

Wave roses produced from the Met Office data demonstrates the dominant NE-SW wave axis (Figure 9.3.2-14). Wave roses produced from 
Wavenet data are unreliable based on data post November 2004, but frequency analysis has been completed on wave height and wave 
period data. 

The primary direction for offshore waves is from the northeast and southwest sectors in particular the 30 and 60º sector
The largest waves occur from the north to northeasterly direction between 0 and 60º

Frequency analysis is presented in used to define the relationship between wave height and wave period has resulted in the following 
observations are also made:

The most frequent wave period is in the range of 3.5 to 5.5 s, accounting for approximately 90% of all waves. There are no waves 
recorded with a period of more than 8s
More than 60% of offshore wave heights are between 0.5 to 1.5m whilst the largest waves recorded are approximately 4.5m

Wave Climate at the Development Site 
As offshore waves move from deep water into shallower water a number of important modifications occur as they begin to interact with the 
sea bed. These are:

Shoaling and refraction (due to both depth and current)
Energy loss due to breaking
Energy loss due to bottom friction
Momentum and mass transport effects

Waves affected in this way are normally termed shallow water waves. Previous analysis of wave breaking in the Southern North Sea has 
concluded that wave breaking in shallow water is negligible for water depths greater than 20m. For the typical wave climate in this region 
most wave breaking takes place in depths less than 10m.

The wave data collected by EMU covers the period from 3rd November 2004 to 24th March 2005 (although this is not a continuous record 
at any one site) and is presented as wave roses for GG1, GG2 and GG6 (Figure 9.3.2-15).It is evident that:

The primary wave direction is from 0 to 60º with a smaller percentage from between 180 to 240º. For GG2 and GG6 approximately 
three quarters of all waves arrive from these two primary directions whilst these directions account for approximately half of all 
waves recorded at GG1
The largest waves normally propagate from the north (0 to 30º) although these are rarely greater than 4m in height. The most 
common wave height recorded is 0.5 to 1.5m along the dominant NE-SW wave axis

Further frequency analysis for wave height and wave period using bin sizes of 0.5m and 0.5s respectively indicates that:

The wave periods recorded at each site are small, never exceeding a period of greater than 7s and the majority of waves have a 
period that is between 4 to 5.5s
The largest waves recorded generally have the largest recorded periods

●
●
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The waves in the vicinity of the Inner Gabbard and The Galloper banks for the period of analysis are all relatively small, short period wind 
swells. This may be due to the region being less exposed to the larger, long period groundswells that propagate south down the North Sea. 
As a result, the local wind conditions appear to play an important role in determining the height and period of the waves for this region.

Some caution should be expressed when considering the above results since the short-term deployment may not necessarily be 
representative of the longer-term synopsis conditions. With awareness of this, analysis of the longer-term offshore wave record from 
Wavenet and the Met Office can be compared with the EMU data collected closer to the development site. The data sets overlap sufficiently 
between November 2004 and March 2005 to enable a direct comparison to be made between the data sets. Figures 9.3.2-16 to 9.3.2-
18 illustrates a comparison in recorded wave heights between the offshore Wavenet and Met Office data and the EMU data collected at 
the development site. The expectation from the Metocean survey data was that it may show some evidence of wave breaking and wave 
refraction as larger waves from offshore approach the shallower waters which cover the sand banks. However there is little evidence from 
the survey data to support this other than a very small decrease in wave heights from offshore to the survey area. 

The two data sets are very similar indicating that the wave regime changes little from offshore to around the development site. No reliable 
directional data is available from the Wavenet buoy but wave roses produced from the Met Office data are comparable to the wave 
directions recorded at the GG sites. There is a significant NE-SW wave axis in both data sets, in particular the NE waves dominate. This 
wave regime can be expected in the Southern North Sea as waves propagate south and refract around the coast of East Anglia. The overall 
trend in wave height is the same for the GG sites and the offshore data although in general the wave heights recorded offshore are slightly 
bigger. This may be a function of wave shoaling and refraction from deeper water into shallower water around the development site.

Figure 9.3.2-5: Phase differences in the tidal wave between Felixstowe and the metocean 
deployment sites

Figure 9.3.2-6: Water levels recorded at GG2 and predicted at 51 45N 2 00E using the Totaltide 
package
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Figure 9.3.2-8: Water Level and Surge conditions over the largest surge event that 
occurred between 1980 and 2005

Figure 9.3.2-9: Water Level and Surge conditions during November and December 
2004

Figure 9.3.2-7: Depth averaged extreme surge currents (cm/s), with a return period of 50 
years (Flather, 1987) (taken from Kenyon and Cooper, 2004)
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Figure 9.3.2-10: Tidal flows over the study area during a peak spring ebb tide

Figure 9.3.2-11: Tidal flows over the study area during a peak spring flood tide

Figure 9.3.2-12: Depth averaged current speed for deployment site GG1

Figure 9.3.2-13: Depth averaged current direction for deployment site GG1. This has been  extracted 
from the entire time series shown in Figure 9.3.2-12 to allow identification of the trends.
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Figure 9.3.2-14: Met Office wave roses for points A and B Figure 9.3.2-15: Wave roses for metocean deployment sites GG1, GG2 and GG6
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Figure 9.3.2-16: Comparison of wave heights recorded at the two Met Office locations, Wavenet Buoy and at site GG1 Figure 9.3.2-17: Comparison of wave heights recorded at the two Met Office locations, Wavenet Buoy and at site GG2

Figure 9.3.2-18: Comparison of wave heights recorded at the two Met Office locations, Wavenet Buoy and at site GG3
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9.3.2.5 Sediment Regime

Introduction

The contemporary sediment regime within the study area comprises of:

Sea bed surface sediments
Sediments suspended in the water column
Sources and sinks of material

The behaviour of these sediment populations is dependant upon their respective response to the forcing conditions (waves; currents). Over 
the longer term, the sediment behaviour will determine the morphological development of the area.  

Sediment mobilisation occurs when the hydrodynamic conditions exert a shear stress that exceeds a threshold relevant to the specific 
material size and type. When the shear stresses then fall below this threshold the material begins to fall out of suspension and is deposited.   
Finer sized materials are typically suspended at lower shear stresses than coarser sized sediments, and thus are likely to remain in the 
water column over longer periods of time.  It is more likely that the coarser materials are transported as bedload. The forcing mechanisms 
responsible for the mobilisation and transport of these different sediment sizes may vary over spatial and temporal scales.

The consideration of the sediment regime over the study area is an important aspect of the impact assessment of the proposed scheme on 
the physical environment.  This is particularly applicable in this study where specific concerns have been raised regarding the maintenance 
of the form and function of the Inner Gabbard and The Galloper following the installation of the offshore windfarm. To describe the sediment 
regime and evaluate any potential changes to the regime due to the wind farm development, the following issues have been considered:

The composition and distribution of sea bed sediments across the proposed development site and the wider far-field study area
Sediment transport pathways in the vicinity of the proposed site in the form of a conceptual understanding of the sediment regime
The key process controls on sediment mobility and thresholds of sediment motion

Sea Bed Sediment Composition and Distribution
From a consideration of data available from literature and survey results it is possible to make an assessment of the surface sea bed 
sediment composition. It should be noted that all sources of evidence complement each other.  Figure 9.3.2-19 shows a comparison of 
the large-scale representation of the sea bed material, available from BGS, and the more detailed approach provided by CMACS.  What 
is apparent from the regional assessment is the clear division in surface sediments between the two banks and the surrounding sea bed; 
sand on the banks and a more mixed sediment composed of muds, gravels and sand respectively. The sample data collected for this 
study also supports this regional assessment where both banks are composed of sand, slightly gravelly sand and gravelly sand with the 
surrounding sea bed composed of more mixed material.  This has been demonstrated through further analysis of the data supplied by 
CMACS, as shown in the upper and lower plots in Figure 9.3.2-20 grab samples photographs also show this, as demonstrated in Figures 
9.3.2-21 and 9.3.2-22., respectively. It has also been shown from the geotechnical investigations that the depth of the sand layer is 
significantly different between the banks and the surrounding area.  On the banks the depth is 13.75m and 21.65m (The Galloper and the 
Inner Gabbard, respectively) whilst on the surrounding sea bed depths are of the order of 0.1m to 0.4m.  

The additional analysis undertaken also demonstrates the modal properties of the material, showing that 17 samples are bi-modal, 47 uni-
modal, 14 tri-modal and 24 polymodal.  

●
●
●

●
●
●

Conceptual Understanding of Sediment Regime
The sediment transport regime can be divided into two main parts, that (i) mobilised as bed load; and (ii) transported in the water column as 
suspended load.  The Southern North Sea has been the subject of many studies investigating the sediment transport regime, these studies 
have ranged from regional studies i.e. the Southern North Sea Study, Phases I and II (ABPmer, 1996 and HR Wallingford et al., 2002) to 
more localised studies investigating sediment transport around morphological features such as The Galloper (i.e. Caston, 1981).   

The understanding gained and presented in this section results from a thorough literature review in addition to the combined view of 
numerous experts whom include Brian D’Olier, Neil Kenyon, BGS and ABPmer.

Bed load
Bed load sediment transport is governed by tidal currents within the Southern North Sea, demonstrated by the presence of features such 
as sand waves and the sand banks which require currents to be in excess of a certain peak speed.  This speed is generally much faster 
than that required to mobilise sand sized materials.  Sand banks require peak current speeds of greater than 90cm/sec for maintenance 
(approximately 55cm/sec at 1m above the bed in 30m water depth) (Belderson et al., 1982; Kenyon et al.,1981).  This is shown in Figure 
9.3.2-23 which illustrates the scheme of bedforms in relation to the peak spring tidal current speed.  In addition to the optimum tidal current 
speed for the bank formation and maintenance, there is an obvious requirement for an adequate supply of material which can be swept 
towards the bank crest from both sides.  It should also be noted that sand banks are a regular bedform which can go through a cycle from 
active to moribund as sea level rises and the tidal currents become too weak.  It is considered that the linear banks in the Southern North 
Sea, of which The Galloper and Inner Gabbard are two, are presently in an active state.  A increase in sea level rise sufficient to cause the 
tidal currents to fall below those shown in Figure 9.3.2-23 will therefore cause the banks to eventually become moribund.  It is, however, 
considered unlikely that this will occur within the life of the Greater Gabbard project .

The asymmetry of sand waves and sand banks can be used as a basis for inferring net transport directions, as presented in Figure 9.3.2-24  
This work shows that the bedload sediment transport direction is predominately to the south, with clockwise circulation patterns existing 
around the sand banks.  

To the north of the Inner Gabbard and Outer Gabbard exists a bed load parting zone, from which to the south sediment transport is directed 
to the south and to the north it is in a northerly direction, as shown in Figure 9.3.2-25. It has been suggested that sediment originating from 
the bed load parting zone feeds the un-named bank (locally known as “Enterprise”) and in turn the Inner Gabbard, with material from the 
Outer Gabbard feeding The Galloper (Kenyon and D’Olier, pers.comm.). Whilst the sediment transport rates are not large, there is some 
exchange of material as suggested by the historical analysis which illustrates an increase in volume of the banks (ABPmer, 2005).  This 
analysis is detailed earlier and is further supported by work concentrating upon the area of the proposed development, which also infers the 
sediment transport regime from sand waves in addition to wreck marks, this is shown in Figure 9.3.2-26.  

Surge currents also play an important role in the transport of sediment within the Southern North Sea, with current speeds of between 40 
and 60cm/s (1 in 50 year event) experienced (Flather, 1987). The dominant direction of these surge-enhanced currents is to the south, 
which reinforces some sediment transport pathways in this area, and will reverse (briefly) others (Kenyon and Cooper, 2004).  

Suspended load
Suspended sediment concentrations (SSC) have been measured at four locations within the Southern North Sea, as part of the metocean 
studies (see Figure 9.3.2-3).  Measurements were made using Optical Back-Scatter (OBS) and Acoustic Doppler Current Profiler (ADCP) 
instruments.  Analysis of both the OBS and ADCP results at Stations GG1 and GG6 (30m water depth) show that the temporal variation of 
the suspended sediment concentration correlates with corresponding parameters of water depth, wave and tidal activity (Figures 9.3.2-27 
and 9.3.2-28).  
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Further investigation into a relationship between SSC and the tidal regime is shown in Figures 9.3.2-29 and 9.3.2-30.  In these figures, 
a one-day period is shown for the spring and neap tides at each location.  A correlation between tidal state, current speed and SSC is 
apparent at GG1 where higher levels of SSC can be observed immediately after the time of High Water.

These figures also provide information on the wave characteristics over this same period.   Although some SSC peaks correspond to 
periods of greater wave energy (i.e. maximum wave heights exceeding 2m), it is not possible to conclude that the waves are the primary 
cause in increased values of SSC at either of the sites.  

It is clear that at these deployment sites, the maximum concentration of suspended material is of the order of 85mg/l, with a mean 
suspended load being approximately 20mg/l.  These values are the same order of magnitude as those determined from surface sampling 
measurements (Figure 9.3.2-31).

In addition, observations of the seismic records from the geophysical survey suggest that the clear acoustic contrasts in the banks are a 
result of the presence of muddy horizons within the sand (Kenyon, 2005).  

Process controls on sediment mobility

An assessment has been made of sediment mobility within the proposed Greater Gabbard Offshore Wind Farm site by identifying the 
modal sizes of all available sediments, derived from grab sample data, and calculating the combined wave and tide bed shear stresses 
required to initiate transport (using standard methods described in Soulsby, 1997).

Table 9.3.2-3 provides a summary of the each of the standard modal classes, their respective grain size, and the respective critical shear 
stress values required to mobilise sediments.

Size Class Grain Size (mm) Threshold of Bed Shear Stress 
(N/m2)

Granule gravel upper 4.0 3.007
lower 2.0 1.166

Very coarse sand upper 2.0 1.166
lower 1.0 0.481

Coarse sand upper 1.0 0.481
lower 0.5 0.262

Medium Sand upper 0.5 0.262
lower 0.25 0.189

Fine Sand upper 0.25 0.189
lower 0.125 0.153

Very fine sand upper 0.125 0.153
lower 0.0625 0.120

Coarse silt upper 0.0625 0.120
lower 0.00313 0.085

Table 9.3.2-3: Summary of main sediment types within wind farm site, as determined from further analysis of the PSA results

Tidal flow measurements have been used to calculate a bed shear stress value at GG1 and GG4 for a period that moves from a spring tide 
to a neap tide.  These two locations were chosen as one (GG4)  represents conditions on top of a sand bank (Inner Gabbard) and the other 
(GG1) the regime on the surrounding sea bed.  The time period was chosen on the basis of the tidal information recorded. The resulting 

bed shear stresses are depicted in Figure 9.3.2-32, which also shows a series of thresholds that correspond with the critical shear stresses 
required to mobilise sediments of a particular grain size found at that location, as tabulated in Table 9.3.2-23. 

When the bed shear stress exceeds a particular threshold, sediment of the corresponding grain size has the potential to be mobilised.  This 
approach has been used to determine the percentage of time (across the 15-day period) for which a particular sediment type is potentially 
mobile (Table 9.3.2-4).  

Sediment Size
GG1 GG4

Mobility (% of time)
Granule gravel 25 n/a
Very coarse sand 59 n/a
Coarse sand 72 78
Medium sand 77 83
Fine Sand 80 85
Very fine sand 83 n/a
Coarse silt 87 n/a

Table 9.3.2-4: Potential sediment mobility at GG1 and GG4 

As can be seen, both from Figure 9.3.2-32 and Table 9.3.2-4, bed shear stress values and the potential for sediment mobility is greater 
on the sand bank than in the surrounding area.  This is supported by the results of the Geophysical Survey which notes the presence of 
sand waves on the banks (an indicator of a dynamic environment with regard to sediment transport) but absence on the majority of the 
surrounding sea bed.  This is also supported by the results of the grab samples which indicate the presence of fine (silt) material on the 
surrounding sea bed, a material which is not found in highly dynamic environments such as on the sand banks.  

The same approach has been taken to determine the bed shear stress induced by the wave and tidal environment at the two sites, GG1 
and GG4.  The length of the wave measurement data is such that this calculation has not been possible for the entire period as shown in 
the previous figure.  In addition, the absence of any wave data at site GG4 has resulted in the wave measurements from GG1 being used 
in the calculations.  The bed shear stress due to waves and tides is shown in Figure 9.3.2-33.  It is clear that there is little wave influence 
on the bed at site GG1, in comparison with site GG4.  This is to be expected as GG4 is located in much shallower water depths than GG1; 
12m and 30m respectively.  

The small influence exerted by waves at the sites in greater water depths, as opposed to those in shallower environments is further 
supported by a comparison of the bed shear stress at sites GG1 and GG4 for the same temporal period.  The period chosen is from the 4th 
November to the 16th November 2004, during which wave heights have an average value of 1.08m and a maximum of 3.03m.  Whilst all 
wave heights during this entire time are capable of mobilising material equal to, and less than, coarse sand at GG4, it is incapable of moving 
material of this size at GG1 except during conditions with wave heights equal to, or greater than, 3m.  In addition, for the majority of this time 
at GG1 even coarse silt remains immobile.  This is illustrated in Figure 9.3.2-34.  However, it should be noted that sediment mobilisation is 
under the control of both tides and waves, as illustrated in Figure 9.3.2-33 and that Figure 9.3.2-34 exists only as a demonstration of the 
relative influence of waves at two different locations within close proximity.  Further, the high mobility of material on the banks is supported 
by the lack of infauna found upon them (CMACS, 2005).
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Figure 9.3.2-19: Comparison of sea bed surface sediments as defined by BGS, and those determined from the Particle Size Analysis of the grab samples
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Figure 9.3.2-20: Folk triangles demonstrating the material types located in different environments
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Figure 9.3.2-21: Selected images of the grab samples collected on, and around, the Inner Gabbard
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Figure 9.3.2-22: Selected images of the grab samples collected on, and around, The Galloper
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Figure 9.3.2-23: Scheme of bedform zones from a tidal sea where the sand supply is unrestricted.  
Shown with the corresponding mean spring peak near surface tidal currents in cm/sec (Belderson 

et al, 1982; taken from Kenyon and Cooper, 2004)

Figure 9.3.2-24: Sediment transport directions within the Thames SEA area (taken from the Southern 
North Sea Study, Phase II)
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Figure 9.3.2-25: Net regional sand transport in the Southern North Sea (Kenyon et al., 1981), taken from Kenyon, 2005.  The 
red lines illustrate the position of the Inner Gabbard and The Galloper

Figure 9.3.2-26: Direction of sand transport in the areas of the Southern North Sea sand banks from the asymmetry of sand 
waves and wreck marks, together with peak tidal currents taken from Admiralty Charts.  The areas of sand waves are shown by 

the yellow shading (Caston, 1979; taken from Kenyon, 2005)
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Figure 9.3.2-27: Suspended sediment concentrations with corresponding wave and tidal information for GG1.  Shown for a 15-day period
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Figure 9.3.2-28: Suspended sediment concentrations with corresponding wave and tidal information for GG6.  Shown for a 15-day period
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Figure 9.3.2-29: Suspended sediment concentrations with corresponding wave and tidal information 
for GG1.  Shown for a one day period

Figure 9.3.2-30: Suspended sediment concentrations with corresponding wave and tidal information 
for GG6.  Shown for a one day period
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Figure 9.3.2-31: Regional suspended sediment concentrations for (a) summer and (b) winter periods (CEFAS, 
2002)

Figure 9.3.2-32: Thresholds of sediment mobility shown against bed shear stress calculated from ADCP 
measurements at GG1 and GG4
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Figure 9.3.2-33: Thresholds of sediment mobility shown against bed shear stress calculated from tide and wave 
measurements at GG1, for GG1 and GG4.

Figure 9.3.2-34: Thresholds of sediment mobility shown against bed shear stress for the period 04/11/2004 to 
16/11/2004, calculated from wave tidal measurements at GG1, for GG1 and GG4
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9.3.2.6 Morphological Regime

Introduction
The hydrodynamic and sedimentological regimes described earlier are intrinsically linked to produce a morphdynamic response, as illustrated 
in Figure 9.3.2-35.  These also provide feedback, for example on features that have developed as a result of the local hydrodynamic and 
sedimentological conditions may in turn influence the local hydrodynamic regime, for example changing the wave focussing.  The response 
of different features within a morphological regime will occur over different time scales, for example sand waves respond faster than sand 
banks to changes in the hydrodynamic regime.

                            
Figure 9.3.2-35: The coastal system, as defined using the hydrodynamic and sedimentological regime

It is important that the morphological regime is considered over all spatial and temporal scales in order that past, present and potential 
future changes can be considered as part of this Baseline Assessment.  In doing so, any effects relating to the proposed Greater Gabbard 
project can be viewed in context with any natural changes.  The consideration of the morphological regime is divided into two sections:

Contemporary Morphology:  This provides a description of the existing morphological features of direct relevance to the Greater 
Gabbard site
Morphological Change:  This assesses historic records of past behaviour

●

●

Contemporary Regime
The key features that are of importance to the proposed project are:

Open shelf linear sand banks (Kenyon and Cooper, 2004)
Relatively flat, featureless surrounding sea bed

The sand banks around which the site is based are two of a series of five such banks similar in form in this area, one of which remains 
unnamed, although it is known locally as the ‘Enterprise Bank’.  These bank types exist as one of many within the UK Continental Shelf, 
with other, more well known, examples being those present off the North Norfolk coast.  The banks sit on a topographic high, with the sea 
bed deepening locally to depths greater than 50m to the west and east of the features.

These banks are predominately maintained, both in form and position, by the active tidal currents which act upon them. They are fed, albeit 
slowly, by sediment transported from the north (D’Olier, pers comm.).  Indeed, the ‘un-named’ bank is defined as a series of sand waves 
which have been hypothesised to act as a source of material to the more southerly Inner Gabbard sand bank (D’Olier and Kenyon, pers 
comm.).

The two banks in the immediate offshore wind farm site are similar to each other, both in form and function (Rees, pers. comm.), with 
common features described by the first geophysical survey.

A width of 1 to 1.2km in the middle and shallowest section
A width of 1.4 to 1.5km at northern and southern ends
A height of, approximately, 26m
Rise to within a few meters of the sea surface
Slightly steeper flanks to the west than the east.  The near asymmetry of the banks, both in plan view and profile, suggests that there 
is only limited overall movement of the banks (Kenyon, 2005).  This is in agreement with the historical analysis undertaken 
No rounded heads or tapered tails.  Note this is in contradiction to Caston (1981) which notes the presence of these features, 
however this earlier study was based upon echo-sounding data collected in 1971
Rotated at an angle of, approximately, 10 degrees clockwise from the orientation of the sediment transport path
Sand waves occur on the flanks of the sand banks with wavelengths of 100 to 200m, heights of 5 to 10m
Sand wave crests are aligned at right angles to the sand bank crest
Steep faces of sand waves are facing opposing directions on either side of the banks.  On the western flank these face north, and on 
the eastern flank these face south.  This suggests that the sediment transport around the banks is clockwise
Aprons of sand waves occur at the ends of the banks.  At the north of the galloper this extends for more than 2km and at the inner 
Gabbard this extends for approximately 8km to the south

The similarity of the banks are illustrated in Figure 9.3.2-36.

Whilst the two sand banks are the biggest morphological features on the sea bed in this area of interest, sand waves are also located to 
the east of the bank (Figure 9.3.2-39).  These are contained within a small area, and have the steepest slope facing to the south, thus 
suggesting the dominant sediment transport is in a southerly direction.

●
●

●
●
●
●
●

●

●
●
●
●

●
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Records of Morphological Change 
The contemporary morphology, as described above, is determined by the sequence of events that have occurred and shaped the continental 
shelf since the end of the last glaciation, approximately 10,000 years ago.  These events have involved a series of post-glacial rises and 
falls in sea level, which have moved sediments around and formed various morphological features.  

Over the past 4,000 years, the predominant process has undoubtedly been one of transgression (landward movement of the land-sea 
interface in response to sea level rise), with only minor regressions (seaward movements) or stand-stills.  Over more recent historic time 
(i.e. the last few centuries) it is the contemporary processes, sediment characteristics and anthropogenic intervention that have controlled 
the location and pace of change.  

This section describes the changes which have occurred within the study area, and further afield over past centuries.  This analysis of 
change concludes on the likely future movement of the predominant morphological features within the study area.  The information is a 
conglomeration of work undertaken specifically for this project as follows:

ABPmer, 2005.  Historical analysis of the Inner Gabbard and The Galloper sand banks; 1833 to 2005;
BGS, 2005.  Greater Gabbard Wind Ltd Offshore Wind Farm Study: A Geological Review; and
Kenyon, 2005.  Internal structure and potential movement of the Inner Gabbard and The Galloper Banks, Southern North Sea.

In general, the Southern North Sea can be considered to be based upon a layer of London Clay, overlain by sands and gravels, as observed 
in the borehole analysis.  It has been observed that this layer varies within the area of the geophysical survey.  It is at its shallowest at the 
south-west of the site increasing to the north-east; approximately 74m and 121m, respectively.  Underlying this is a series of bedrocks as 
given in Table 9.3.2-5.  Faulting and deformation structures within the London Clay have been observed within the Southern North Sea 
(Henriet et al., 1990), however there has been no indication, from the geophysical survey, of these falling within the study area (Titan, 
2004).

This area has developed to its present state as a consequence of glaciation and rising sea-levels.  During the early Pleistocene1 the 
route of the River Thames was more northern than its present position, moving progressively south as a consequence of glaciation2 and 
convergence with early locations of the Rivers Medway and Stour.  These channel locations are today marked by infill of Pleistocene and 
Holocene3 deposits, Figure 9.3.2-37.  Indeed the location of one such channel can be seen from the geophysical survey running under the 
northern end of the Inner Gabbard (Figure 9.3.2-38).  It has been suggested that the bank formation is not linked to the channel and instead 
the bank has formed at its present location as a function of other favourable environmental conditions (pers. comm. Balson).

Offshore Bedrock

Age Group Formation

Palaeocene

Eocene Thames group London ClayHarwich

Palaeocene Lambeth group
Woolwich beds
(comprising Woolwich and Upnor formations)
Thanet Sand

Cretaceous Chalk supergroup Chalk undivided

Table 9.3.2-5: Stratigraphy of the bedrock in the Southern North Sea, and Thames Estuary (BGS, 20005)

During the Holocene transgression the northern and southern sections of the North Sea joined, between, approximately, 7,500 and 7,000 
years BP.  The sea level conditions experienced at present were not reached however until, approximately, 5,000 years BP.  It was during 
this time that sediments were re-worked to be deposited as linear sand banks, sand waves and sand ribbons.

●
●
●

There have been various hypothesis developed concerning the evolution of the linear sand banks in the Southern North Sea:

Sand banks originate as beach ridges which were sequentially stranded with shoreline retreat resulting from rising sea levels
Sand banks are formed/trapped around pre-existing mounds, confluent channel bars or transitory island sites.  D’Olier has 
suggested that the banks in the study area have become trapped by highs of London Clay and are unable to move from the present 
position due to the symmetry in the tidal currents.  Analysis of the seismic lines show that there is not a core of London Clay beneath 
the banks which has been hypothesised to restrict the movement of the banks.  It is only the southern part of The Galloper which is 
located on such a high
En-echelon banks have formed and evolved as a result of modern processes associated with present day sea level and 
environmental conditions.  If there is more sand received than lost by an active bank, then the crestline will eventually become 
unstable, developing a curvilinear ‘S’ shape and may divide into two or more banks

The more recent development of the sand banks has been determined through an analysis of historical charts and the seismic profiles   
collected as part of the geophysical survey.  These separate investigations have both produced the same conclusions, supporting the past 
and projected behaviour of the two sand banks.

The historical analysis indicates that the two banks have been relatively stable features over the past 70 years.  The movement which has 
occurred has been slight, and in the instance of Inner Gabbard has been to the west and for The Galloper, migration has been to the east.  
The extent of this movement is shown in Figure 9.3.2-39.  It is important to consider the accuracy of the historical analysis when considering 
the bank development over time, which is an inherent function of the charts used.  The accuracy with which depth information was collected 
in 1933/4 is likely to be much less than that of later years, in particular 2004.  An additional, inherent, limitation of this type of analysis also 
arises from the combining of charts to create a bathymetric epoch.

This general direction of the movement of the bank contours is the same for both the 5m and 20m contour.  Unsurprisingly the amount of 
change is greater for the 5m than the 20m.  This is a consequence of the 5m representing the sand bank crest which is more mobile than 
the deeper contours, which themselves can be likened to the base of the bank.  This has been illustrated using the metocean survey which 
illustrates the bed shear stresses due to waves and tides at two depths; 12m and 30m.

It is also shown that it is the head and tail of the banks which exhibit the greatest amount of movement, and it is suggested that these are 
the least predictable features of the banks in terms of dynamic change.  The ends of the banks can be expected to exhibit such behaviour 
as they ‘flick’ from side to side as a consequence of any changes in the physical processes i.e. surges (pers. comm. D’Olier).  This is 
illustrated in Figure 9.3.2-40.

Analysis of the seismic records collected in 2004 support this information.  For example the crossing lines which indicate this horizontal 
behaviour are IG-XL7 and TG-XL25 from the Inner Gabbard and The Galloper, respectively.  The internal structures in these records show 
that the Inner Gabbard has been prograding to the west and The Galloper has been migrating to the east.  These crossing lines are shown 
in Figure 9.3.2-41.

The lines also show that both banks have migrated to the south, as illustrated in Figure 9.3.2-45.

●
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In addition to horizontal changes in the bank contours, it is also possible to determine the changes in bank volume.  This is calculated for 
a series of horizontal planes across the banks, and has shown that:

There has been a slight net increase in the total sediment volume across both banks since the 1930’s
There has been no continuous trend in the change in sediment volume
The relative percentage increase at the shallower planes has been greater than at the deeper planes.  For example on The 
Galloper, the net increase from the 1930’s to 2004 at the 5m, 10m and 20m (CD) planes was 35%, 13% and 4%, respectively; and
The crests of both banks have been permanently submerged since the 1930’s to a level not greater than 5m CD

These trends are illustrated taking the example of the Inner Gabbard in Figure 9.3.2-43.  It should be noted that, when considering Figure 
9.3.2-43 the errors associated to the vertical accuracy of each survey may contribute a small error to the calculated volume of sediment 
above each plane. The largest errors occur in the 1930’s data sets as these surveys have a vertical accuracy of 0.3m. The errors are 
plotted as error bars in the above figure. For the 1930’s, the associated error is ±2x106m3, ±1x106m3 and ±0.1x106m3 at the 20m, 15m and 
10m contours, respectively. The errors for the remaining data sets are too small to show on the graph and are not significant enough to 
alter the trend shown in sediment volumes.

Thus whilst the sand banks have not exhibited any significant lateral movement, these features have exhibited a net volume increase.  This 
suggests that the banks are still fed by material, albeit slowly, and thus can still be described as active features on the sea bed.  Sources 
of sediment for the banks are postulated to be from the north, such as the Enterprise Bank.

Whilst there have been various hypothesis formed regarding bank formation, there has been agreement reached concerning the (i) 
historical evolution of the banks; (ii) physical regime which maintains the banks; and (iii) potential future movement of these features, within 
the lifetime of the wind farm development.  

It has been concluded, through analysis of geological evidence, historical information (ABPmer, 2005) and recent seismic profiles that the 
banks are relatively stable in their position, even considering the dynamic nature of the bank surfaces (as indicated by the sand waves).  
This stability is such that it is considered unlikely that any lateral movement will be greater than 150m, to the west, over 50 years.  Slight 
movement is expected at the head and tail of the banks as these sections ‘flip’ in position with changes in the dominant processes.  In 
addition, it has been determined from seismic profile analysis that the southern (tail) end of the banks typically move south to a greater 
degree than at the northern (head) end.  It should be noted that the ’stability of the banks does not necessarily imply a stability of the 
sediment associated with the banks’.

Summary of Baseline 

The wind farm is ‘centred’ around two ‘open shelf linear banks’ (Kenyon and Cooper, 2004) which are remarkably similar both in form 
and function.  It is one of the concerns of the stakeholders that any development around these morphological features does not impact 
upon the present state of these banks, given the potential for designation by ENI JNCC as sub-tidal sand banks.  The assessment of the 
proposed schemes will consider the impacts of the development in light of natural changes that may occur in the region i.e. as a result of 
climate change.

Numerous survey campaigns have been undertaken as part of this project, contracted by GGOWL.  Those with relevance to the coastal 
process investigation include:

Geophysical surveys
Geotechnical surveys

●
●
●

●

●
●

Benthic surveys, of which grab sample collection was included
Metocean surveys, collecting wave, tidal and suspended sediment information

Additional data has also been brought into the project to offer additional value and enhance confidence in the study output.  These have 
included purchases from the Met Office and freely-available data from the Wavenet buoys.

The hydrodynamic regime has been considered in terms of both tidal characteristics (water levels and current flows) and wave conditions 
(wave heights, periods and directions).  Information available from both the metocean survey and additional sources have been used to 
determine the regime.

Across the development site, these characteristics are subject to variation due to the morphological features that exist on the sea bed i.e. 
sand banks.  The very presence of these features indicates that there will be significant current speeds experienced.  Water levels exhibit a 
phase difference between sites, amplified on the ebbing tide.  Spring tidal current speeds exhibited on the banks are of the order of 0.57m/s 
to 0.48m/s, surface and bed respectively.  Those experienced in the surrounding sea bed are of the order of 0.81m/s to 0.52m/s, surface 
and bed respectively.  

The waves within the development site are representative of waves generated within the North Sea, and as a result of the water depths 
experienced within the Southern North Sea have not be significantly subjected to the effects of shoaling.  The similarity between the waves 
at the development site and locations further offshore have been confirmed through comparison with Met Office wave data.  Maximum wave 
heights recorded at the site are of the order of 6m, with mean heights being of the order of 1m and minimum wave heights of 0.2m.  The 
maximum conditions are representative of the more extreme wave conditions experienced in the Southern North Sea.  Prevailing directions 
are from the north-east and south-west.  The wave conditions experienced at the banks, combined with their orientation and location 
relative to the coastline are such that little, if not no, protection is provided to the coast.

The baseline sediment regime has been investigated by considering the distribution of sea bed sediments, developing a conceptual 
understanding of bedload and suspended load transport across the far-field area, and through assessment of the process controls on 
sediment mobility.  This has identified that the predominant sediment type across the development site can be divided into two main types 
found on the banks (sands) and on the surrounding sea bed (muddy sandy gravel).  The bank material has the potential to be mobilised at 
more times throughout the tidal cycle than material found on the sea bed.  Additionally, waves contribute to the mobilisation of material to a 
greater degree on than off the banks as a consequence of the water depths experienced.   It has been shown that the dominant direction 
of sediment direction in the Southern North Sea is to the south, with a localised clockwise circulation around the sand banks.

The morphological regime has been assessed through describing the key morphological features, assessing past changes in these features 
and the likelihood for future changes as a consequence of environmental conditions remaining in today’s state.  The main key features in the 
study area are two ‘open shelf linear banks’ which are part of a bigger system of five such banks extending along a north-south axis.  The 
banks are known as ‘The Galloper’ and ‘Inner Gabbard’. The remaining sea bed is generally featureless with a patch of sand waves found 
to the east of The Galloper.  The sand banks have been shown to be maintained by tidal currents.  Analysis of the geological conditions, 
historical contours and seismic surveys indicate that these banks have been relatively stable in position since, at least, the 1830’s.  This 
analysis has also concluded that, assuming a limited change in the prevailing conditions, the bank is unlikely to move significantly over the 
life of the wind farm; lateral movement of greater than 150m over 50 years is considered improbable.  If lateral movement does occur then 
the likely direction is to the east.  The seismic records indicate a consistent extension of both banks to the south, such that it is suggested 
that the movement could be as much as 10’s metres per annum.

●
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Figure 9.3.2-36: Relief of the (a) Inner Gabbard and (b) The Galloper, 
illustrating the similarity in form of the sand banks (adopted from Titan, 

2004)

Figure 9.3.2-37: Distribution and thickness of Quaternary channel deposits (BGS, 2005)

Figure 9.3.2-38: The Inner Gabbard, with the old River Stour channel shown 
to the north

Figure 9.3.2-39: 15m contour for 1933/4, 1976, 1995 and 2004 for (a) Inner Gabbard and (b) The 
Galloper
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Figure 9.3.2-40: Cross-section through the northern tip of the Inner Gabbard, exhibiting the  change in the most 
dynamic part of the bank  (ABPmer, 2005)

Figure 9.3.2-41: Profile lines showing 
(a) westwards migration of the Inner Gabbard and 

(b) eastwards migration of The Galloper  (taken from Kenyon, 2005)

Figure 9.3.2-42: Profile line showing the southward migration of The Galloper (taken from Kenyon, 2005)

Figure 9.3.2-43: Changes in sediment volume below the 10, 15 and 20m (Chart Datum) contour lines 
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9.3.3 Onshore Physical Environment
This section presents the baseline onshore physical environment, for the cable landfall, cable route and sub-station site.  The environment 
is described in terms of the following :

Geology
Soils
Topography
Land Use
Meteorology Summary
Hydrogeology
Hydrology
Flooding and Flood Defence
Water Quality
Ground and Surface Water Abstraction
Discharges to Controlled Waters
Potential for Contamination
Radioactive Contamination

Geology
The solid geology beneath the proposed onshore works comprises Pliocene and Quaternary deposits lying above concealed Tertiary strata 
(including Thames and Lambeth Group deposits and the Ormesby Clay Formation) which in turn rest unconformably above Upper Chalk.  
The Chalk lies some 90 m below the surface at Sizewell. Neither Chalk nor London Clay outcrop in the application area or in the nearshore 
seabed.  Geological units that outcrop at the surface in the vicinity to the proposal area are described below.

The Crag Group is a late Pliocence / early Pleistocene (Quaternary) deposit laid on the western margin of a subsiding North Sea Basin 
either deposited on older Coralline Crag, or, where this is absent, directly on Tertiary deposits (at Sizewell, this being the Harwich Formation 
as the London Clay is absent here).  The Crag consists mainly of fine-grained buff to brown, locally shelly, micaceous sand, with local 
rounded flint gravels and clay.  The Crag Group is subdivided into the Norwich Crag Formation and Red Crag Formation, although within 
the immediate study area, these units are lithologically indistinguishable, therefore have been referred to as undifferentiated Crag Group. 

The sands yield a light sandy soil when weathered at the surface, but are green coloured in their unweathered state owing to their high 
glauconite content.  At the site, Crag outcrops at the coast stretching from the Sizewell Power Stations to the Coastguard Cottages and 
inland as far as Halfway Cottages on Sizewell Gap Road.  

Up to 45m of Crag Group deposits exist beneath the area in the vicinity of Sizewell, The Crag is concealed for the most part in the area by 
glacial till deposits (generally to the west) and from Holocene tidal flats muds and peats of recent (Flandrian) age to the north.

The Coralline Crag is lithologically distinct from the Crag Group described above and lies uncomformably over London Clay (which lies 
concealed some 45m below the surface at Thorpeness).  It is an older Pliocene formation of Neogene age consisting of carbonate-rich 
skeletal sands with an onshore ourtcrop restricted to south-east Suffolk.  The Crag reaches a maximum thickness of 25m and crops out in 
proximity of the Thorpeness headland and thence offshore for some 5km to the north east where it has been noted in seismic records as a 

●
●
●
●
●
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partially concealed elongate body.  Large blocks of lithified Coralline Crag may be found on the beach between Sizewell and Thorpeness, 
and are presumably derived from the subtidal outcrop by marine erosion.

The drift geology beneath the proposed onshore works comprises glaciofluvial deposits and includes sand and gravel from the Lowestoft 
Till Formation (a deposit laid down in the Anglian ice age during the Pleistocene).  This deposit is extensive across the area and outcrops 
at the surface as far east as the coast south of Sizewell village.  

Younger undifferentiated Lowestoft Till comprising mainly chalky, pebbly and sandy clay occurs mainly to the west of Leiston occupying 
higher ground.  However, small isolated outlying deposits are recognised from the geological map both to the north and south of the 
Sizewell Gap road.

The Kesgrave Group sands and gravels are thought to represent terrace and river deposits of the proto-Thames which previously flowed 
farther north of the current course of the Thames before the Anglian glaciation, including areas of Suffolk as far north as Leiston.  The 
Kesgrave Group deposits and sands and gravels of the Lowestoft Till  have been mapped as a single unit in the proposal area because of 
the difficulty in recognising the group at outcrop beneath the glaciofluvial sands and gravels as the similarity in their nature suggests that 
the latter may be reworked material from the former.  

The proposed sub-station site comprises sands and gravels from the Lowestoft Till/Kesgrave Group overlying Crag Group deposits 
below.

Soils
This part considers the soil and agricultural baseline of the onshore element of the Greater Gabbard Offshore Wind Farm proposal at 
Sizewell. It describes studies undertaken by PMSS Ltd into the agricultural characteristics of the site sub-station and its surroundings 
through desktop research.

The agricultural characteristics of an area form part of a wider planning framework for maintaining and managing the countryside. The main 
elements that should be considered in an agricultural baseline of any development proposal include:

Quality of the land in agricultural use, together with its versatility
Natural resources, in this case soil materials, that form a basic countryside resource
Consultation with the landowner has also been undertaken regarding the extent of his land ownership and additional farming 
interests

The application site comprises approximately 5.7 hectares, the majority of which is used for arable cultivation. 

Published Soils Information
The Soil Survey of England and Wales map ‘Soils of Eastern England’, published at a scale of 1:250,000 illustrates the likely pattern of 
soils across the site area.  Soil characteristics are classified into associations or groupings and further sub-grouped into classes.  The map 
shows that the soils throughout the proposed works area belong to the Newport soil association.  The coastal dunes and foreshore area 
along the Sizewell coast belong to the Sandwich soil association.

The accompanying booklet provides an explanation of the characteristics of their constituent soils.  The Newport 4 soil association is 
the dominant soil type and is characteristic of this section of coastline, generally occurring within 5 to 10 km of the coast only.  The soil 
characteristics reflect the underlying glaciofluvial drift and Crag geology and deep well drained sandy topsoils.  The subsoil is similar in 
nature with medium to coarse sand at depth.  In some areas, very acid soils with bleached subsurface horizon occur especially under heath 

●
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or in woodland. The topsoils support the cropping of cereals, sugar beet, peas beans and potatoes, but are vulnerable to wind erosion 
when bare.  

At the inland extremity of the Newport 4 soils development (towards Leiston), the deep well drained sandy and course loamy soils of 
the Newport 3 association predominate.  These in places include coarse and fine loamy soils with slowly permeable subsoils and slight 
seasonal waterlogging. The soils at the proposed substation, cable trenching and jointing pit sites appear to reflect characteristics of both 
the Newport 4 and Newport 3 associations.  The nature of these soils are generally free draining and permeable, but with some areas of 
lower permeability.

At the cable landfall, the vegetated dunes and shingle are supported by soils of the Sandwich association.  These are characterised by 
deep, well drained calcareous and non-calcareous sandy soils that can be unstable where sparsely vegetated or waterlogged in isolated 
hollows.  These soils are interspersed by shingle spits and bars locally.

Published Agricultural Land Classification (ALC)
The former Ministry of Agriculture Fisheries and Food ALC Sheet for the Eastern Region, published at a scale of 1:250 000, shows the 
proposal sites (sub-station, cable route and direction drill/cable joint pit works) to comprise grade 4 agricultural land. Land with severe 
limitations which significantly restricts the range of crops and / or the level of yield.  It is mainly suited to grass or occasional arable crops 
(e.g. cereals and forage crops).  The grade also includes arable land susceptible to drought.

Detailed post 1993 classifications from DEFRA are available for the area around the proposed Sizewell C Power Station but this does not 
extend as far south as the vicinity of the proposed Greater Gabbard onshore works.

Topography
The location of the proposed landfall is shingle beach shoreline which is oriented north-south and rises sharply over a distance of 40m from 
MLWS to approximately 4m above OD.  From here, the beach plateaus into a 60m wide vegetated shingle and sand area before rising over 
20-30 m though a dune ridge to approximately 11m above OD.  The line of the cable route to the cable jointing pit traverses 150m north 
west across gentle downward sloping arable field to a point behind the Vulcan Arms Public House at 6m above OD. From here, the route 
follows a westerly direction following the line of the road and the 5m contour before crossing the access road which leads to Home Farm, 
at 3.5m above OD.  The route steadily rises in elevation from here before reaching the proposed substation field at 8m above OD.  The 
cable route is generally about 2m above the level of the road for the duration of this distance.

The western part of the sub-station field rises to 13 m above OD at the southerly point of the overhead lines as they cross into the adjacent 
SSSI.

Land Use
Apart from the beach and foreshore, the land is predominantly used as arable farmland.  This contrasts markedly with land to the north of 
the proposed landfall, east of Leiston Common, where the two Sizewell nuclear power stations and ancillary infrastructure are sited.

Meteorological Summary
The Suffolk Coast is a relatively dry area of the UK with an annual average rainfall of approximately 576 mm (based on Lowestoft 
Meteorological Station 1971-2000 average).  This compares to a long term average for England of 823 mm (for the period 1961-1990).

Annual average evapotranspiration in Suffolk is 480 mm. Runoff to streams and rivers accounts for some 49% of rainfall in England and 
Wales.

The 1971-2000 averaged annual temperature range at Lowestoft is 7 to 13 °C, with averaged monthly minima and maxima of 1.8 °C and 
20.6 °C respectively.

In terms of extreme weather events the following events have occurred in the last 15 years based on over 200 years of recorded weather 
data in the UK:

the driest 28-month sequence since the 1850s occurred during 1988 to 1992 
the wettest 32-month sequence on record occurred between 1992 and 1994 
June to August 1995 was the driest summer in 230 years 
1999 and 2000 were much wetter than the long-term average 
2000 was the wettest year in England and Wales for over a century 

Hydrogeology
The Chalk underlies the whole of the district, but is nowhere exposed at the surface making it a confined aquifer.  The nearest borehole 
extracting water from the chalk aquifer is at Saxmundham.   Chalk groundwater yields typically range from 50 to 150 litres per second (l/s) 
in the district.

The low permeability of the overlying Paleogene deposits are not used for water supplies.  Their main hydrogeological significance is as 
an aquiclude confining groundwater in the underlying Chalk and acting as an impermeable base to the Crag Group and glaciofluvial sands 
and gravels aquifer above.

Up to 45m of dense sands and silts from the Crag Group deposits overlay the Palaeogene deposits and form a natural aquifer. The Coralline 
Crag also forms an important local aquifer and the closest borehole to exploit this aquifer is at Aldeburgh. The Crag and fluviouglacial 
sands and gravels are in hydraulic continuity and form a single aquifer and for this reason seasonal fluctuations tend to be less than 1m.  A 
borehole at Leiston sources water from the Crag Group, yielding up to 51 l/s.  However, close to the coast the Crag is in hydraulic continuity 
with similar deposits offshore and therefore chloride concentrations can be high due to saline intrusion.

Glaciofluvial sands and gravels provide small scale aquifers.  They are highly permeable and allow most effective rainfall to percolate 
through to storage and can typically yield between 10 and 20 l/s.  Both these drift deposits and the Crag Group deposits contribute to 
baseflow for rivers in the area.

The clay till within the Lowestoft Till Formation is important hydrogeologically because it forms drapes of low permeability material over the 
underlying aquifers and thus protects them from the introduction of modern contaminants.

At present 69% of licensed abstraction for public water supply in the district comes from groundwater.

The groundwater vulnerability at the site is classed in terms of geology and soil type.  The geological class for the area covered by the 
onshore works is that of a minor aquifer (variable permeability) due to the unconsolidated or friable nature of the deposit.  Although the 
formation may be important for local supply and in supplying base flows to watercourses, they do not produce large quantities of water.  

The soil at the site is classed as having a high leaching potential (class H2) indicating that the surface contains deep, permeable coarse 
textured soils which readily transmit a wide range of pollutants including liquid discharges because of their rapid drainage and low attenuation 
potential.

●
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Hydrology
There are no significant rivers in the study area, although the Minsmere River drains into the sea 3.5km to the north and the Thorpeness 
Hundred River drains to the sea 4km to the south at Aldeburgh.  

The main water features near the site have been mapped on Figure 9.3.3-1 The hydrology in proximity to the site itself consists of surface 
water ditches which drain northward and north-westwards toward the Leiston stream and subsequently into the Minsmere reserve to the 
outfall at Minsmere sluice some 3.5 km to the north of the proposed works.

The closest surface water feature is a small pond approximately 220 m to the east of the proposed substation site at grid reference 646860 
262410.

Flooding and Coastal Defence
The area to the north of the proposed works lies within the Environment Agency’s 1 in 200 year flood zone.  The extent of land at risk from 
fluvial flooding as shown on maps published by the Environment Agency is shown in Figure 9.3.3-2. The southerly extent of this area is 
bounded by the Sizewell Gap Road which is some 2m lower than the land to the south of the road.  The axis of the 1 in 200 year flood 
zone is approximately the line of the un-named ditch which runs alongside the Sizewell Power Stations access road and forms a tributary 
of the Leiston Stream.  

The greatest recent coastal flood to affect the area was the 1953 storm, between a 1 in 100 and 1 in 200 year event, and was caused by 
storm surges in the North Sea. Although this tide was only a moderate spring tide and the peak surge did not coincide with the peak of the 
tide, sea levels were almost 0.5 metres above the highest ever recorded tide level.

In terms of coastal flooding from the sea and surge tides, the area of the proposed works are unlikely to be at risk due to the topography 
at the proposed landfall.  

Coastal flooding is a more prevalent issue to the north of Sizewell B on the stretch of coast adjacent to Minsmere marshes where coastal 
erosion is prevalent.  Although Sizewell Gap forms a topographic low point, the coast here is protected by an engineered clay bund forming 
a coastal defence extending from the Coastguard Lookout to the Sizewell Café.  

To the south of this, at the proposed cable landfall, the upper beach raises up to some 11m above OD adjacent to Coastguard Cottages 
and the shingle foreshore forms a natural protection from coastal flooding at this point on the coast.

The Environment Agency’s Thames Region has accepted a predicted annual rise in mean sea levels of +6 mm/yr. This includes a factor for 
land sinking in the south east of England of +1.5 mm/yr and for sea level rise resulting from global warming of +4.5 mm/yr.

None of the proposed works lie within an area at risk of fluvial or coastal flooding.

Water Quality
Classifications for surface water quality are produced by the Environment Agency.  None of the watercourses in the vicinity of the site are 
controlled watercourses and none are routinely monitored under the General Quality Assessment (GQA) of rivers scheme.  The closest 
GQA monitoring point is Minsmere Sluice on the Minsmere River where water quality ranges from D ‘poor’ to B ‘good’ for a range of 
parameters.

Ground and Surface Water Abstractions
There are 5 registered water abstractions within 1km of the proposed works, all for private supply.  Abstractions are recorded at the 
following locations :

Operator Detail Location (BNG) Groundwater 
source

Abstraction rate 
(m3 per day)

G.S. Ogilvie Wellpoints, spray irrigation 646800 263000 Glacial sands & 
gravels 114

G.S. Ogilvie Farms Well E of Broom Covert,
spray irrigation 646800 263000 Crag 114

G.S. Ogilvie Wellpoints,
Spray irrigation 646800 263000 Not recorded Not supplied

G.S. Ogilvie Well,
Spray irrigation 646800 263000 Not recorded Not supplied

British Energy 
Generation Ltd

Wellpoint at Sizewell Power St.,
Amenity: make-up or top-up water 647000 263400 Estuarine/ marine 

deposits Not supplied

Table 9.3.3-1: Water Abstractions Licences in the Sizewell Area

The closest abstraction point is approximately 470m to the north west of the proposed works.

Discharges to Controlled Waters
There are 22 consented industrial discharges listed within 1km of the proposed works. All of the discharges relate to Sizewell A or Sizewell 
“B” power stations discharging both trade effluent and treated sewage effluent into the sea.  Many of these are now revoked but two are 
still extant.  There are no consented discharges to fresh water within 1 km of the proposal area.



Greater Gabbard
Offshore Winds Ltd

9—49

Figure 9.3.3-1 Surface water features in Proximity to the Onshore Works
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Figure 9.3.3-2: 1 in 200 Flood Risk Area (courtesy of the Environment Agency)
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Potential for Contamination
All of the land within the application site is considered to have a low potential for risks commonly associated with contaminated land and 
pollution.

Guidance on considering contamination is given at PPS 23 Planning and Pollution Control Annex 2 Development on Land Affected by 
Contamination. The Guidance provides common examples of potentially contaminating uses of land. With respect to agricultural land, 
potentially contaminating uses are described as:

‘excessive use or spills of pesticides, herbicides, fungicides, sewage sludge and farm waste disposal.’

Apart from agriculture and limited forestry plantation, the land around Sizewell is recorded to have had only limited historical use in the form 
of scattered sand pits and for isolated features associated with Second World War defenses on the coastal strip.  Two such sites coincide 
with the landfall area.  The cable route and substation sites have remained as agricultural fields at least as far back as 1884.

A Category 3 (minor) pollution incident has been registered near Coastguard Cottages in 1996 where organic waste was discharged to the 
sea.  A further 12 minor pollution incidents are also recorded, mostly from the Sizewell Power stations discharging oils or chemical (organic 
and acid) waste to sea between 1993 and 1999.  

One Category 2 (significant) incident was registered in 1994 involving a diesel oil spill caused by overfilling during fuel delivery.  The 
position is recorded as ‘off the coast near Sizewell A’ at grid reference 647700 263300.

It is unlikely that any residual contamination from these incidents would remain in situ in the intertidal or nearshore environment where the 
electricity cables are proposed to come ashore.

The risk that any of these previous uses might have contributed a legacy of significant contamination on land within the application site is 
low. Furthermore, had there been significant contamination then that would be expected to be evident in the pattern of use or crop growth 
on the agricultural land, the use and appearance of which shows no evidence in site surveys or aerial photographs that would suggest 
anything other than normal agricultural land.

GGOWL understand that British Nuclear Group (BNG) do not carry out any form of off-site survey for hydrocarbon contamination outside 
the bounds of Sizewell A power station, however, they confirm that studies and sampling undertaken have indicated clean borehole 
samples. Any presence of hydrocarbons on the Sizewell “A” site are likely to be localised and small in size, around some areas of historical 
spills or containment. 

Radioactive Contamination 
Nuclear power stations have operated at Sizewell since 1965.  The strict working practices within such facilities are designed to minimize 
the release of any radioactive contamination.  As the proposed Greater Gabbard onshore works are located adjacent to the Sizewell A and 
B power stations, a short description of the known existing radioactive contamination in the area is relevant.

Background radiation includes contributions from:

terrestrial radioactivity arising from the widespread distribution of naturally occurring uranium, thorium, their daughter products 
including radon, potassium-40 and minor contributions from other naturally occurring radionuclides;
cosmic radiation;

a)

b)

fallout of man-made radionuclides from nuclear weapons tests and from the Chernobyl accident. Most radionuclides discharged in 
wastes from sites of interest do not occur naturally in significant quantities. Radionuclide-specific determinations can readily detect 
their presence in the environment. However, measurements of total alpha and beta activity and certain radionuclides may include 
contributions from discharges from one or more sites, including radionuclides of natural origin, residues from weapons testing fallout 
and the Chernobyl accident.

In most cases radiation exposures from natural radioactivity far exceed those from anthropogenic sources. The average annual effective 
dose to the UK population has been estimated to be 2.6 mSv (unit for equivalent dose and dose rate : sievert, Sv). Radiation of natural 
origin accounts for 87 per cent of the exposure. Discharges of waste from nuclear establishments contribute less than 0.1 per cent of the 
UK average annual effective dose.

The gamma radiation dose rate background for naturally occurring sediments in the marine environment are taken to be 0.05 μGy h -1  for 
sandy substrates,  0.07 μGy h -1 for mud and salt marsh and 0.06 μGy h -1 for other substrates (unit for absorbed radiation dose rate : gray, 
Gy).   

Levels of regional radiocaesium contamination due to fallout from the Chernobyl incident in 1986 in South and Eastern England are not 
routinely monitored due to these areas being outside the main regions of the UK that experienced heavy rainfall shortly after the disaster.  
Its contribution to overall background concentrations is thought to be very low.  Estimations of radiocasesium half-life in freshwater fish are 
estimated at between 6 and 30 years.

Naturally occurring airborne radionuclides are measured at Orfordness for beryllium (Be-7) and lead (Pb-210) measuring 2200 and 150 μBq 
m –3 respectively in 2001. These values are well below the levels at which dose rates have been set for these radionuclides.

Discharges from Sizewell Nuclear Power Stations
Monitoring of the environment around nuclear power stations undertaken by the Environment Agency and the Food Standards Agency 
generally shows low or undetectable levels of radionuclides and are all well below authorised discharge levels. 

There are two established nuclear power stations at Sizewell. The ‘A’ station has two Magnox reactors whilst the ‘B’ station has a Pressurised 
Water Reactor. The ‘B’ station began operation in 1995. Authorised discharges of radioactive liquid effluent from both power stations are 
made via adjacent outfalls to the North Sea. Gaseous wastes are discharged via separate stacks to the local environment. Environmental 
monitoring for the power stations is considered in a single programme covering the area likely to be affected. 

Gaseous discharges
For Magnox stations gaseous radioactive discharges arise from the unavoidable leakage of coolant gas which occurs whenever the 
reactors are pressurised. Controlled discharges (called blowdown) of coolant gas are also made from time to time during operation of the 
reactor and fuelling machine. All the principal radioactive emissions are filtered before release to the atmosphere. Liquid effluents arising 
from all the power stations are routed to active effluent treatment plants and, after treatment, collected in final monitoring and delay tanks 
for monitoring prior to discharge. Treated effluents are then discharged to via pipelines to adjacent outfalls into the North Sea.

c)
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Sizewell A Sizewell B

Radioactivity
Discharge limit (annual 
equivalent in 2003  in Terra 
Becquerels (TBq))

Radioactivity
Discharge limit (annual 
equivalent in 2003  in Terra 
Becquerels (TBq))

Beta 2.05 x 12 –4 Beta 1.15 x 10 –5

Tritium 1.93 Tritium 0.882

Carbon-14 1.26 Carbon-14 0.282

Sulphur 35 0.179 Noble gases 4.3

Argon-41 2030 Halogens 0.00119

Table 9.3.3-2: Gaseous discharges in 2003 (CEFAS, 2004)

All discharges were less than 68% of the discharge limit for Sizewell A and less than 47% for Sizewell B.  In 2003 gaseous discharges from 
Sizewell on local inhabitants was calculated at 0.056 mSv (dose limit = 1mSv).

Activity concentrations of radionuclides in air
During power production, relatively high discharges of argon-41 occur from Magnox stations compared to other power station designs.  
Argon-41 is a noble gas that emits gamma-radiation, but has a short radioactive half-life of less than 2 hours. The concentrations of 
argon-41 in air decrease rapidly during periods when the reactors are shut down for refuelling or maintenance. Argon-41 is the dominant 
radionuclide in terms of the non-food radiological impact to members of the public living close to the site.  Concentrations are highest at the 
habitations near Dungeness A and Sizewell A stations (160 and 120 Bq m-3 respectively).

Gaseous releases of argon-41 from older Magnox stations continue to have a significant local effect on concentrations in air although not 
particularly evident at Sizewell.

An assessment has been made of exposure to radionuclides in air discharged from Magnox nuclear power stations.  Doses range from 
10 to 85 μSv y –1 at stations in general terms.  At Sizewell, the calculated dose in 2003 was 57 μSv y–1 or about 6% of the dose limit for 
members of the public of 1000 μSv.

Liquid Discharges, Sediments and Seawater
The environmental sampling programme around nuclear power station sites includes the collection of samples of surface water, sediment, 
seaweed and seawater.   These surveys are carried out to provide information on radionuclide levels and fluxes in the coastal seas of 
northern Europe.

Sizewell A Sizewell B

Radioactivity Discharge in 2003 (TBq) Radioactivity Discharge in 2003 (TBq)

Tritium 2.83 Tritium 68.9

Caesium-137 0.558 Alpha 5.18 x 10 -6

Other radionuclides 0.334 Other radionuclides 0.442

Table 9.3.3-3: Liquid discharges in 2003 (CEFAS, 2004)

All discharges were less than 56% of the discharge limit for Sizewell A and less than 86 % for Sizewell B.

In the aquatic programme for Sizewell, analysis of seafood, sediment, sand and seawater, and measurements of gamma dose rates in 
intertidal areas were undertaken. Concentrations of artificial radionuclides were low and mainly due to the distant effects of Sellafield 
discharges and to weapons testing. Tritium levels in seafood were low. 

In 2001, residual Caesium-137 in beach sediment at Sizewell was measured at 9.3 Bq kg -1, or an equivalent dose rate of 0.010 μGy h -1, 
(Cs60 and Cs134 were not detected).

In 2003, the radiation dose to local fish and shellfish consumers was low, at less than 5 μSv which was less than 0.5% of the dose limit for 
members of the public of 1000 μSv. Measured gamma dose rates were difficult to distinguish from the natural background. The assessment 
includes a contribution for external exposure based on a calculation using radionuclide concentrations in sediment.

For concentrations of radionuclides in the environment near the Sizewell nuclear stations in 2003 sediment samples were taken by the 
Environment Agency at the Rifle range, Aldeburgh and Southwold and seawater samples taken at Sizewell  and Aldeburgh.

Mean radioactivity (wet), Bq kg-1

Location Material 3 H 134 Cs 137 Cs 241 Am Total Alpha
Bq l –1

Total Beta
 Bq l -1

Rifle Range Sediment <0.62 <0.65

Aldeburgh Sediment <0.78 <1.0

Southwold Sediment 8.3 <0.82 300 900

Aldeburgh Seawater <2.4

Sizewell Seawater <0.2 <0.2 <0.77 <3.7 14
Table 9.3.3-4: Concentrations of radionuclides in sediment samples near the Sizewell nuclear stations in 2003

Radiation dose rates at Sizewell Beach in 2003 measured 60µGy h-1, from shoreline sampling
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Assessments of doses that might be received by members of the public from drinking water and occupation of beaches, inter-tidal areas 
and river banks around nuclear and major non-nuclear sites have been made by CEFAS. In general in England and Wales, annual doses 
arising from radionuclides in sediment or water were about 15 µSv or less compared to the annual dose limit for members of the public of 
1000 µSv.

British Nuclear Group undertake formal sampling and reporting of radioactive contamination as part of their environmental monitoring 
programme on a regular basis.  This sampling includes :

grass in the Sizewell Beach Car Park
soil cores in the Sizewell Beach Car Park (depth of 30 cm)
sand and sediment samples from the high water mark on the beach opposite Sizewell A outfall tower
strandline survey twice per year using a contamination instrument
stream water samples from the local area

The results of the sampling are assessed for radioactivity and reported to the Environment Agency Inspector.  Discussion with the Agency 
Inspector indicates that none of the results presented are of concern from an environmental health perspective.

Given the distance from main sources of regional radionuclide contamination (namely Sellafield) and the low levels of local contamination 
derived from both liquid and gas sources at the Sizewell nuclear power stations, it is unlikely that determinable levels of radioactive 
contaminants would be released into the water column from seabed sediments during cable installation works adjacent to the outfall 
structures at Sizewell Beach or during the operational period of the proposed Greater Gabbard Offshore Wind Farm and will not be 
considered.

Given the very short half-life of argon-41 from airborne emissions at Sizewell, it is not considered that there will be any discernible impact 
from the onshore or nearshore works in terms of remobilising radioactive contaminants further in this EIA.

9.3.4 Water Quality
9.3.4.1 Introduction

This section reviews the existing water quality for the area of the southern North Sea and coastal environment in relation to the proposed 
Greater Gabbard Offshore Wind Farm.  Information has been collated by a desk-based literature review and includes descriptions of the 
existing water quality in addition to the provision of information concerning coastal bathing and shellfish water designations of the region.  
Information on contaminants present within seabed sediments has been obtained from site-specific survey (see the sub-tidal technical 
benthic ecology technical report TR-9.4-1)

9.3.4.2 Existing Water Quality 

Influences on Water Quality
A number of coastal activities influence water quality of the area.  These include coastal sewage outfalls, trade effluent outfalls and 
agricultural run-off. Effluent discharge is also directed into the region’s rivers (Stour, Gipping, Deben and Alde) where the coastal hinterland 
is dominated by intensive agriculture. Sewage and industrial wastes from heavily populated towns are also inevitably carried to the coast 
via inland river systems, e.g. from Ipswich into the River Gipping and the Orwell Estuary. Industrial infrastructure and the discharge of 
trade effluents are mainly confined to the Thames Estuary to the south of the study area, although untreated sewage is discharged at a 
few locations along the open coast of Suffolk. Developments along the coast have inevitably contributed to the amount of waste material 

●
●
●
●
●

discharged coastally, including food processing plants at Lowestoft, diesel engine manufacturing at Ipswich and a chemical works at the 
top of the Stour Estuary at Cattawade. Large volumes of cooling water are released from Sizewell, Bradwell, Tilbury and Dungeness 
power stations and the Port of Felixstowe is the largest cargo port in the UK and the fourth largest in Europe. Smaller ferry ports have also 
developed at Harwich, Dover and Folkestone. Tourist development is significant in the region, and some towns have become important 
coastal centres. In addition, the regulated disposal of dredged material which takes place at a number of sites around the UK occurs at 
Barrow Deep in the outer Thames Estuary and Roughs Tower off Harwich.

There are nuclear power stations on the coast at Sizewell; Sizewell A has two Magnox reactors and Sizewell B has a Pressurised Water 
Reactor.  These installations are consented to discharge low-level waste into the North Sea and this is subject to routing monitoring by 
CEFAS.  Sizewell A will shortly be decommissioned.

A number of legislative measures exist to monitor and control the discharge of effluents into the aquatic environment. In England and Wales 
the primary statute is the Water Resources Act 1991, with the Environment Agency having overall control of discharges and a responsibility 
to maintain water quality in the sea. The discharge of trade effluent including any harmful substances is regulated under the Environment 
Protection Act (1990) and must be authorised by the Environment Agency.  Extra legislation under the Urban Waste Water Treatment 
Directive (97/271/EEC) specifies the levels of treatment necessary before significant volumes of sewage can be discharged into the sea. 
The primary legislation in force to control the disposal of dredged material in the UK is the Food and Environment Protection Act (1985). 
Licenses to permit the disposal of these materials at sea are issued by DEFRA. European legislation such as The Water Framework 
Directive (WFD) also requires all inland and coastal waters to reach “good status” by 2015. As a result of this legislation, and substantial 
investment to provide better sewage treatment by Anglian Water Services together with work by Local Authorities and the Environment 
Agency, the quality of waters off the Suffolk coast has improved in recent years. 

Offshore and Coastal Water Quality
Offshore water quality is affected by contaminants, which may enter the water column either directly from rivers, sewage effluent or 
industrial discharges (sources of which are detailed above), or arrive on currents from sources further afield or by airborne means such 
as rainfall. The levels of these contaminants are tested against Environmental Quality Standards (EQSs), which are set for many of the 
harmful/dangerous substances in the Surface Water Regulations 1989, 1990 and 1992.

Sewage sludge and dredged material disposal sites around the UK have been monitored since 1987 by a sub-group of the Marine Pollution 
Monitoring Management Group (MPMMG) as part of the National Marine Monitoring Programme (NMMP) funded by DEFRA. There are 
two sites located within the development area; Barrow Deep within the Thames Estuary and Roughs Tower off Harwich. Sewage sludge 
from London has been disposed off at Barrow Deep since 1967 and the site received 4 million wet tonnes per annum of sludge arising from 
secondary treatment of sewage. The relatively sheltered and shallow location of the site, plus the moderate-high tidal currents in the area 
mean that the site is naturally dispersive and there are no substantial accumulations of sewage sludge. The disposal of sewage sludge 
at sea in the UK has been gradually phased out since 1998, and was banned by the OSPAR Convention from 1 January 1999. However, 
dredged material is still disposed of at some coastal and offshore sites. The second site, Roughs Tower, is situated in approximately 20m of 
water and is used for the disposal of dredged material principally from the ports of Harwich and Felixstowe, and until 1996, for the disposal 
of sewage sludge. Approximately 225,000 tonnes of sewage sludge were deposited each year. A monitoring survey carried out by Anglian 
Water Services in 1993 showed elevated numbers of sewage bacteria (E. coli and faecal streptococci) in the sediments around the disposal 
site. However, elevated levels of metals were not recorded suggesting there is no long-term build up of sewage sludge in the area. 

Metals occur naturally in seawater as a consequence of geological weathering processes and subsequent land run off. However, inputs are 
increased as a consequence of mining and industrial activities. In seawater, dissolved metals rarely achieve concentrations that are directly 
toxic to marine biota but through bioaccumulation, some metals can occasionally achieve tissue concentrations that are toxic to organisms 
and their predators. 
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Heavy metals reach the North Sea by both airborne and waterborne inputs. Inputs are also generated by some sea-borne activities 
such as exploitation of offshore resources and the disposal of dredged material. Waterborne inputs tend to be either direct, into coastal 
waters by industrial and municipal outfalls, or riverine. Rivers carry both dissolved and particulate forms of heavy metals to the sea. The 
seawater concentrations of heavy metals in the Southern North Sea are monitored against Background Reference Concentrations (BRC) 
and Ecotoxicological Assessment Criteria (EAC) endorsed by OSPAR in 1997, and are generally within the boundary limits of these 
recommended levels. This is true for cadmium, lead and copper, although slightly elevated levels of both copper and lead have been 
recorded in the waters off the south east coast of England, above recommended BRC but within the EAC. Mercury levels in the region 
seldom go above the lower limits of the EAC, however higher concentrations can be recorded in local coastal waters and in the sediments 
of estuaries like the Thames.

Other contaminants, which also act to affect water quality, include man-made compounds such as pesticides and contaminants arising from 
the oil and gas industry. There are three coal/gas-fired power stations to the south of the study area (at Tilbury, Grain and Kingsnorth); however 
on the whole this region is not important for gas and oil production and there are no production fields. Persistent organic contaminants such 
as organo-tin compounds are common in harbours, marinas and busy waterways. These areas can be highly contaminated with tributyl-
tin (TBT) owing to historic inputs, although in countries where stringent regulations have been introduced concentrations have decreased 
significantly in recent years. In addition to statutory controls, the rate of leaching of TBT has been reduced owed to the use of co-polymer 
instead of fee-association paints. Poly-chlorinated biphenyls are persistent man-made products and are mainly transported to coastal 
seas in the atmosphere. However, due to their low solubility in water they are only present at low levels and are difficult to detect, although 
elevated amounts have been found to accumulate in some species of fish in the Thames.     

The main source of artificial radionuclide inputs to the North Sea is from nuclear fuel reprocessing plants. The two nuclear power stations 
within the study area are Sizewell A and Sizewell B. However, levels of artificial radionuclides are generally below the natural background 
levels recorded in the sea. Therefore, the threat of exposure to marine life and the potential for bioaccumulation in tissues is normally 
minimal.  In addition the thermal outputs from these power stations will act to affect water quality within the immediate vicinity of these 
outflows by increasing water temperature locally.

The Suffolk coast also has substantial amounts of shipping, port operations and fishing. Recreational users and tourists, activities which 
contribute to marine litter and coastal water quality, also heavily use this area.  Marine litter is a persistent environmental problem, posing 
a hazard for beach users, recreational water users and wildlife. Legislation is now in place to regulate the discharge of operational and 
cargo wastes from ships at sea (The International Convention for the Prevention of Pollution from Ships 1973 MARPOL), which was 
modified in 1978 and ratified in 1994. However, the majority of marine litter today arises from tourism and recreational users and fly tipping 
is also a problem. Marine litter diminishes the aesthetics of the coastline and has the potential to injure and possibly kill all forms of marine 
and coastal life. Plastic litter kills an estimated 100,000 marine mammals and turtles worldwide every year, and also poses a threat to 
seabirds.

Contaminants in Sediments
Sediments from 14 benthic grab samples obtained from across the wind farm development area (Figure 9.3.4-1) were analysed for 
contaminants.  Analysis, by a UKAS accredited laboratory, was for a range of potential contaminants including metals, petroleum 
hydrocarbons (including polycyclic aromatic hydrocarbons), PCBs, organotin and various pesticide compounds.  The list of determinands 
was agreed with CEFAS prior to survey.

Only certain heavy metal contaminants were present at levels above the laboratory limit of detection.  In the absence of UK specific 
standards for sediments, metal contaminant levels were compared against Canadian Interim Sediment Quality Guideline (ISQG) standards 
and Probable Effect Levels (PEL) (CCME 1995).  Only arsenic was present at levels in excess of the 7.24mg/kg ISQG standard; this was 
the case in all 14 samples and one sample contained arsenic in excess of the PEL (49mg/kg compared to 41.6mg/kg PEL).  Arsenic is well 
known to occur at elevated levels in the region of the outer Thames estuary due to a history of arsenic waste disposal as well as potential 

inputs from other estuaries, including the Humber from which very large quantities (375 kg per day from one factory) where discharged 
until the early 1990s.

Uncontaminated nearshore marine and estuarine sediments contain between 5 and 15mg/kg dry weight total arsenic (actually in excess of 
ISQG due to natural (geological) sources).  In marine sediments arsenic is normally present in arsenate form which is less toxic than the 
arsenite form found in reducing environments. 

The benthic grab used to obtain sediment samples penetrates the top 10 to 15cm of the seabed.  Off the banks the mobile bed layer which 
overlies consolidated clays is 10 to 40cm deep.  The finer sediments sampled and analysed will be mobile under certain weather and tidal 
conditions and are likely to be naturally re-distributed by water currents, especially during storm events. Sediments on the banks are also 
believed to be mobile.  Because of this, and the absence of depositional areas where sediments accumulating over time could lead to a 
contaminant profile that would not be adequately sampled by surface grabs, it is considered that the grab survey provides an adequate 
representation of anthropogenic contamination of sediments across the wind farm development area.

Radionuclides were not analysed in either sediments or benthic fauna.  This decision was taken since it was considered that existing 
radiometric monitoring undertaken around local sources of radionuclides such as Sizewell A power station are adequate in the absence 
of a sediment sink within areas that might be disturbed during wind farm construction that could accumulate higher levels of radionuclides 
than would be detected by routine monitoring. Monitoring of the environment around nuclear power stations generally shows low or 
undetectable levels of radionuclides well below authorised discharge levels.

Full details of the survey and all data are available in the sub-tidal benthic ecology technical report (TR 9.4-1).

Shellfish Waters
The Thames Estuary is regulated under the EC Shellfish Waters Directive (79/923/EEC). This legislation applies to the habitats of bivalve 
and gastropod molluscan species of shellfish (such as oysters, mussels and scallops) and was introduced to prevent the bioaccumulation 
of micro-organisms, heavy metals and organic contaminants in shellfish waters. Such substances pose substantial risk to these species 
because they are filter feeders, feeding by drawing water across their gills, and can rapidly accumulate contaminants.  There are currently 
2 designated shellfish waters in the Thames Estuary at Southend (836km2) and the Outer Thames (74km2).

The proposed Greater Gabbard Offshore Wind Farm is at least 60 km from the nearest designated shellfish water and therefore these 
waters are unlikely to be impacted.

Bathing Water Quality
There are four major sewage outfalls to tidal waters along the Suffolk coast with consented ‘dry weather flows’ of in excess of 6000 m3/day 
(Ness Point Short Sea Outfalls, Ness Point Sea Outfalls, Docks Outfall and Cliff Quay). Sewage outfalls release human wastes as well as 
other organic matter, heavy metals, pesticides, detergents and petroleum products.  Sewage also delivers pathogenic viruses and bacteria, 
which may make contaminated receiving waters unsafe for bathing.

The 1976 European Bathing Water Directive (76/160/EEC) was introduced to protect public health and the environment from faecal 
pollution at bathing waters. The Directive requires Member States to identify popular bathing areas and monitor the bathing waters for 
indicators of microbiological pollution throughout the designated ‘bathing season’ which runs from 15th May to 30th September. 

The closest bathing water-testing sites are at Southwold and Felixstowe ,monitored by the Environment Agency (Figure 9.3.4-2). All of 
these bathing waters were compliant with European (mandatory) standards in 2004. Therefore, the east of England is already on target to 
reach its 2007 targets for Bathing Water standards:
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37 sites to comply with mandatory standards
50% of sites to achieve the more stringent guideline standards

Historically, however, the quality of bathing waters in the region has been poor, mainly due to out-dated and at times over-stretched 
Victorian sewerage works coping with increasing volumes of waste produced by seaside resorts. Discharges from large sewerage plants 
and overflow sewerage systems used to be the main source of pollution, although recently diffuse pollution sources such as run-off from 
agricultural land and run-off from towns and cities have become more of an issue. However, low-level concentrations of coliform bacteria 
and faecal coliform bacteria are now regularly being achieved at many of the designated bathing waters. The improvement and stabilisation 
of bathing water quality in the region has coincided with the completion of a number of large schemes at sewage treatment works, which 
were targeted in the Anglian Water Industry’s five-year Asset Management Plan (AMP2). A good or excellent standard of bathing water 
has been achieved at most designated sites over the last 5 years, with the exception of 2001 when poor quality levels were recorded at a 
small percentage of sites. 

Within the region beaches at Felixstowe and Lowestoft (Suffolk) were awarded a Blue Flag in 2005. Felixstowe North and South beaches 
have also been designated as Marine Conservation Society (MCS) Recommended.  MCS recommend a beach on the basis that it is likely 
to pose a minimum relative risk of sewage contamination and related diseases, and only reward those beaches that achieve the highest 
standard in water quality.  

●
●

Figure 9.3.4-1: Location of chemical samples

Figure 9.3.4-2:  Designated bathing waters adjacent to Greater Gabbard 
Offshore Wind Farm
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9.4 Biological Environment
9.4.1 Sub-Tidal Benthic Ecology
This section describes the benthic ecology of the proposed Greater Gabbard Offshore Wind Farm development area and surrounding 
seabed areas, including the cable route.  The information is drawn from a combination of desk-based study and site-specific surveys 
involving benthic grab sampling and scientific beam trawls.

9.4.1.1 Review of existing information

In relation to the proposed development site a wide area from the Suffolk coast south to the Kent coast out to the east of the wind farm area 
as defined in Figure 9.4.1-1 has been used to define the study area. This section broadly describes the benthic communities and surface 
seabed conditions.

Inshore
There is a general dearth of hard substrata within the region with the exception of Harwich where a rocky environment supports a kelp 
community of Laminaria digitata. Further down the coast the Colne and Blackwater estuaries support a range of polychaetes, echinoderms 
and ascidians on mainly mixed substrata. Polychaete species include Exogone spp, Mediomastus fragilis and Tharyx marioni (=Aphelochaeta 
marioni) and the tube building Sabellaria spinulosa.  Common echinoderms found are the brittlestars Amphiura squamata and Ophiura spp. 
with ascidians such as Ascidiella aspersa found attached to larger pebbles. 

North of Harwich, along the coast to Sizewell, there are large inshore areas of sandbanks with occasional patches of sand that may support 
Sabellaria spinulosa as well as a few areas of gravel.

Talbot et al. (1982) described the benthic environment of the outer Thames estuary, discovering nine faunal and sediment associations with 
the most common being dominated by the polychaete worms Nephtys spp, Spio spp and Spiophanes spp and the bivalve Tellina spp. 

Inshore areas support relatively few rare benthic species, almost all of which are brackish water species.

Offshore
Much of the southern North Sea is shallow with a sandy seabed, and is typified by the presence of bivalve (Abra alba) communities in fine 
sands/muddy sands and Venus communities on coarser sands (Barne et al., 1998).  

Glemarec (1973) reported a shallow water zone in the southern North Sea dominated by an bivalve (Abra alba)community giving way 
to a Venus spp (robust bivalve) community where an increased sand content in the sediment occurs (usually at depths between 10-30 
m). Where sands give way to muddy sands in depths greater than 15-20 m he reported that such Venus communities gave way to those 
dominated by the brittlestar (Amphiura filiformis), although subsequent work by Kunitzer et al. (1992) and Eleftheriou & Basford (1989) 
suggests that in general this occurs much further offshore, and not in the Inner Gabbard and The Galloper areas.  Analysis of a series of 
very broad infaunal surveys of the North Sea by Kunitzer et al. (1992) reported that major infaunal assemblages in the southern North Sea 
showed a discrete boundary at approximately the 30 m contour.  They found much of the south-western North Sea, including two stations in 
the general region of the outer Thames estuary, to be characterised by the species Nepthys cirrosa, Echinocardium cordatum and Urothoe 
poseidonis, in sediments with a median grain size of 250 – 500 μm (medium sands).  

Frauenheim et al. (1989) found the most common large species offshore from the outer Thames estuary to be the echinoderms common 
starfish (Asterias rubens) and the sea potato, a burrowing urchin (Echinocardium cordatum) and the large polychaete worm sea mouse 
(Aphrodita aculeata).  

A benthic survey carried out in support of proposals for sand and gravel extraction in the area immediately north of the Gabbard sites 
reported that population density and benthic invertebrate community composition were highly variable and dependent on sediment deposit 
characteristics (Marine Ecological Surveys, 1997).  In general, fine deposits were characterised by low diversity, high density communities 
with abundant Lagis koreni whereas mixed sands and gravels supported relatively high diversity, lower density communities typical of the 
southern North Sea.  A survey of the seabed carried out in the vicinity of the Inner Gabbard and The Galloper banks to investigate potential 
cable routes, revealed large areas of sand to the north and east of the banks and several patches of gravel to the west and northwest of 
the Gabbard bank (Metoc, 2004).

Surveys in support of the Gunfleet Sands and Kentish Flats offshore wind farm developments report species-poor worm and amphipod 
communities on shallow sandy areas and richer polychaete dominated communities on more stable, often deeper, areas.  Similar 
communities have also been described elsewhere in the regions of Barrow Deeps, Knock Deep and off Felixstowe (CEFAS, 1997; Oakwood 
Environmental, 1999).  Very recently, surveys in support of the proposed London Array wind farm (LAL 2005) found broadly similar 
communities, which were classified into biotopes following the system of Connor et al. (2004).  Some of the richer, deeper polychaete 
dominated areas on mixed sediments were overlain by dense aggregations of the Ross worm (Sabellaria spinulosa), although it was 
reported that these appeared to be rather ephemeral, and to strongly resemble the surrounding sediments in faunal composition apart from 
the Sabellaria. STET was also reported to contribute 5-10% of macro-epibenthic biomass from eight out of twenty offshore 4m beam trawls 
off East Anglia, Essex and Kent carried out in 1998 by CEFAS (Ellis & Rogers, 1999).

Oakwood Environmental (1999) also reported that Sabellaria spinulosa was widespread at a low density offshore from Felixstowe; however, 
it was present at higher densities over coarser deposits at two locations in aggregate area 447 off Felixstowe, and at a further location 
east of Orford Ness, although reef structures were not found.  It was suggested that turbulent conditions might prevent the establishment 
of large reefs.  There are large areas of sand banks to the north and east of the Inner Gabbard bank which have the potential to support 
reefs of S. spinulosa (Metoc, 2004).

Local fishermen have reported that dense aggregations of ross are common in parts of the Outer Thames estuary, but often break up during 
winter storms.  An area of Sabellaria spinulosa reef has been reported off the Thanet coast (Browning, 2002) but no published details are 
available.

Beam trawl samples taken for the above EIA were dominated by brown shrimp (Crangon crangon), prawns (Pandalus montagui), sea 
urchins (Psammechinus miliaris), the tube worm (Lagis koreni), crabs and starfish (Asterias rubens).
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Figure 9.4.1-1: Greater Gabbard Offshore Wind Farm Study Area (sub-tidal benthic ecology)
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Rare and Protected Species (offshore)
Sabellaria spinulosa is not a protected species but is a BAP species, and S. spinulosa reefs represent a priority habitat (biogenic reefs) 
under the EU Habitats Directive.  It is a common species which is thought very often to form “crusts”, which in many cases are temporary 
features that break up in autumn/winter storms, and aggregations which may in some cases constitute reefs are known to occur widely in the 
Thames estuary (see above).  There are no known occurrences of S. spinulosa forming stable reef structure in the proposed development 
area (G. Wyatt English Nature, pers. comm.), although this may simply be because no specific surveys have been undertaken.  

Nationally rare (occurring in less than nine 10 km squares of the OS National Grid nationally) and nationally scarce (occurring in 9 to 55 
10 km ) seabed species for the area are listed by Barne et al. (1998).  The only nationally rare species was the hydroid Obelia bidentata, 
reported from Landguard breakwater near Felixstowe and the Deben Estuary).  Nationally scarce species are exclusively reported from 
low salinity environments only (lagoons and estuaries) and not offshore or on open coast; these are the lagoon snail Hydrobia neglecta, 
the amphipods Corophium lacustre and Gammarus insensibilis (lagoon sand shrimp), the starlet anemone Nematostella vectensis, and the 
tentacled lagoon worm Alkmaria romijni.  The latter three species are protected under the 1981 Wildlife and Countryside Act.

The thumbnail crab (Thia scutellata) has been reported occasionally from the general area of the outer Thames Estuary by CEFAS beam 
trawl surveys, though the nearest record according to the National Biodiversity Network is some 30 km or so to the south west of the 
Greater Gabbard survey area.  This small crab, which inhabits well sorted medium sands, is regarded as nationally scarce.

Benthic Communities of the Greater Gabbard Development Area
Sediments in the proposed development area are dominated by sandy gravel with two prominent sand banks (Inner Gabbard and The 
Galloper) and areas of gravel, gravelly sand and muddy sandy gravel (British Geological survey, 1987).  These conditions are best described 
as mixed sediments.  Fairly limited data is available concerning the associated benthic communities of the area under consideration.  The 
closest of twenty CEFAS 4 m beam trawls off the East Anglian, Essex and Kent coasts, taken in August 1998, was 12 km north-east of the 
site.  The invertebrate catch was dominated, in descending order of biomass, by the bryozoan (Alcyonidium diaphanum), known locally as 
pipeweed, the common starfish (Asterias rubens), and the reef-building polychaete worm (Sabellaria spinulosa) (Ellis and Rogers, 1999).  
An epibenthic trawl survey on the western boundary of the site undertaken as part of a disposal site proposal recorded the queen scallop 
(Chlamys opercularis) (characteristic of coarse sediments in the area) and pink shrimp (Pandalus montagui) (Posford Haskoning, 2003)

The above survey by Posford Haskoning (2003) also reported that the polychaete keelworm(Pomatoceros lamarcki), an encrusting species 
present on the surface of cobbles and gravel, and a variety of bryozoan species were common. The area surveyed consisted of relatively 
coarse sediments by comparison with much of the southern North Sea. Other species were present in relatively low abundance, with the 
common sea urchin (Psammechinus miliaris) being the most common epifaunal species. Other species included the common hermit crab 
(Pagurus bernhardus) and the common starfish (Asterias rubens).

9.4.1.2 Grab Sampling for Sub-tidal Benthic Invertebrates

Field sampling
Grab sampling took place from 7th to 24th November 2004 and 19th April to 16th May 2005. In 2004 a total of 76 sites were proposed of 
which 56 were successfully sampled, the remainder being missed due to weather constraints or hard seabed preventing the grab from 
obtaining a suitable sample.  In early 2005, the proposed boundaries of the wind farm were amended and 31 sites added to the survey to 
encompass the new areas.  Grab site positions were informed by reference to the results of a geophysical (side scan sonar) survey.

The location of grab sites was influenced by the desire to sample representative areas of sediment types (which should result in coverage 
of the main biotope types) present throughout the site.  Triplicate samples were taken from each sediment type (sand, clay and mixed), 
within each of the proposed turbine arrays.  At each of the 8 triplicate sites a further grab sample was taken for chemical analysis purposes.  
Some sites were closer together than 1.5km to enable specific sediment areas to be sampled.  In other areas of more homogeneous 

seabed sediment grab sites were more than 1.5km apart.  In total there were 119 samples from 95 sites of which 6 sites were from the cable 
route.  Grab survey sites are shown along with beam trawl sites in Figure 9.4.1-2.

Much of the survey area consisted of coarser substrates that prevent a Day grab from capturing an acceptable sample, usually because 
stones are trapped in the jaws and the sample washed out as the grab is retrieved.  For this survey, a modified Day grab was used.  This 
uses the single jaw principal of the ‘Hamon’ to prevent sample washout in areas where loose stone may block the double grab jaws, but 
preserves the 316mm square sample area of a Day grab.

Laboratory analysis
The samples were prepared and then carefully sorted into pots containing the major groups (molluscs, worms, crustacea, echinoderms and 
“others”). The reference collection of all taxa was stored in alcohol for quality control purposes,and resorted by an experienced individual 
of a random selection of the samples 

Wet weight of all molluscs by species and by size class, together with wet weight of the major phyla, were taken and provided to BTO for 
use in assessing the prey species of foraging birds.

Data analysis
Grab-based faunal data was analysed out using a combination statistical techniques. 

Different life history stages of the same species which were recorded separately were combined and treated as one for the purposes of 
statistical analysis. 

Particle size analysis and organic content
Particle size analysis (PSA) was carried out using dry sieving on the following suite of sieves:

31.5 mm, 16 mm, 8 mm, 4 mm, 2 mm, 1 mm, 500 um, 250 um, 125 um, 63 um

Organic content of the sediments was analysed by a UKAS accredited lab using combustion of a sub-sample of the sediment in a furnace 
at 450oC.

Chemical Analysis
The results of chemical analysis are summarised in Water Quality, Section  9.3.4

9.4.1.3 Video Survey for Possible Sabellaria spinulosa Reefs

Sabellaria spinulosa, known by fishermen as Ross, forms tubes built for protection by each worm using sand grains and a hardened 
secretion.  These organisms have a gregarious habit and in certain areas form into large reefs that may persist for many years, usually in 
coarse, habitats where there is abundant suspended coarse sand.  Where extensive and persistent these can be very rich habitats, and 
can therefore be of high conservation importance; Sabellaria spinulosa reefs are regarded as priority habitats for the UK BAP initiative and 
are also regarded, under the description “biogenic reef” as “Annex II features” under the EU Habitats Directive, under which a national 
network of protected areas is being developed.  Since aggregations of S. spinulosa are reported to occur in the general area of the outer 
Thames estuary it was considered important during the EIA to determine whether this species occurred in the form of reefs.  S. spinulosa 
is discussed in some detail in Section 9.4.1.6.
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Any activity that involves dragging a heavy object across the seabed has the potential to damage any Sabellaria spinulosa reef present 
and GGOWL sought to minimise such damage during the course of the surveys.  Since beam trawling was carried out to survey fish and 
epibenthic invertebrates, it was necessary before-hand to establish the presence, or otherwise, of any Sabellaria spinulosa reefs.  It was 
decided, in agreement with JNCC, to carry out the first grab survey before the first beam trawl survey since a grab would cause considerably 
less damage to Sabellaria spinulosa reef than a trawl.  An initial attempt had been made to use a drop-down camera to establish the extent 
of any aggregations or reefs; unfortunately, due to extremely high turbidity in the local waters, it was not possible to obtain any useful 
videoafter 3 days of survey. In these circumstances JNCC confirmed no further requirement for video survey.

9.4.1.4 Trawl Surveys for Fish and Epibenthic Invertebrates 

Beam trawl surveys were carried out between 30th November and 4th December 2004 and 11th-14th April 2005.  A 2m scientific beam 
trawl with 4mm square cod end mesh, with a chain matrix between the beam and foot-rope was towed for approximately 300m.  Tows 
were into the current, at approximately 2 knots over ground with sufficient warp to ensure that the gear fished the bottom properly.  Details 
of methods are given in Section 9.4.2.

A standard commercial “6 fathom” otter trawl was used at selected sites and was made of 4 inch rubber discs on the ground rope, a 15 ft 
(4.6m) mouth when deployed, with the addition of a non-standard 10mm square mesh sleeve in the cod end and along the belly of the net.  
Otter trawls were fished for circa 1.2 km, fishing into the current for 25 minutes at a speed of 1.6 - 2.0 knots over the ground.  

All animals, including macroinvertebrates, were identified (to species level were possible) and counted on board. The brittle star Ophiura 
ophiura and the sea urchins Psammechinus miliaris and Echinocardium cordatum were very numerous in some trawls and were counted 
by sub-sampling.  A photograph of each trawl haul was taken.  All captured organisms were returned to the sea.  Fauna which could not be 
counted (e.g. hydroids and bryozoans) were weighed or noted as “present” when there was insufficient material to weigh (less than 20g). 
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Figure 9.4.1-2: Distribution of A) grab sampling sites Figure 9.4.1-2: Distribution of B) close up of grab sampling sites a proposed array areas
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Figure 9.4.1-2: Distribution of C) beam trawl sampling sites Figure 9.4.1-2: Distribution of D) grab and beam trawl sites superimposed to show relationships.  Bathymetric 
data from Seazone solutions (Metoc Ltd), reproduced under licence no 0220004.005.  Not to be used for 

navigation
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9.4.1.5 Sediment analysis

While sediments are discussed in more detail elsewhere (cf. coastal processes Section 9.3.2), they are of prime importance in structuring 
marine communities and therefore require some discussion here.  

Interpretation of the results of particle size analysis in this section relies mainly on interpretation of the fines (<63um) sand (>63um to 
<2mm) and gravel (>2mm) fractions in terms of Folk triangles as used by the British Geological Society (BGS), which classifies sediments 
into 15 sediment types as shown in Figure 9.4.1-3.

Consistency of the sediments found in the samples from replicated sites is good.  In seven cases (sites 6,28,39,59,69,71,104) the sediment 
type as described using the BGS categories is identical and consideration of the raw data indicates a high degree of similarity.  At the five 
sites where there were differences (sites 3,31,47,93 and 111), there were in all cases two replicates with an identical BGS description and 
a third replicate which was slightly different.  In all cases this difference was marginal, representing a shift across the boundary between 
two adjacent sediment definitions (see Folk diagram) caused by extremely small or modest changes in the sediment constituents.  This 
agrees with the field observations where consistency between replicates was generally noted.

Section 9.3.2 reports large areas of the seabed to consist of a thin veneer of sands and or gravels over clay.  PSA analysis from the grab 
samples indicates that this veneer is generally fairly coarse, ranging from slightly gravelly sands in some places, especially (though by no 
means limited to) the area closer to the sandbanks, to gravels, with muddy gravels and gravelly muds in places too.  Well sorted sands 
are limited largely to the sandbanks themselves.  Overall, the range of sediment types encountered is quite high, with 11 of the 15 Folk 
classifications occurring.  Moreover, the sediment is arguably more diverse even than this would suggest, since the fine fractions which are 
classified as “mud” are in some cases clearly unconsolidated soft muds (notably on the cable route, but also elsewhere) but in many cases 
are hard-packed clays (especially in many of the deeper areas).

Figure 9.4.1-3: Sediment classification based on that of Folk (1954), as used by 
the BGS, where “gravel” represents particles retained on a 2mm mesh and “mud” 

represents particles retained on a  63µm mesh

Figure 9.4.1-4: Sediment distribution over the survey area.  Bathymetric data from Seazone solutions (Metoc 
Ltd), reproduced  under licence no 0220004.005.  Not to be used for navigation
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9.4.1.6 Results of site specific biotic surveys

In all, a total of 350 taxa were recorded in the 120 samples from 95 sites.  Those countable taxa of which at least forty individuals were 
recorded are given in Table 9.4.1-1.  

The fauna is heavily dominated by polychaetes, which make up 37% of the taxa found.  Crustacea were the second most important group 
in terms of numbers of individuals (24%) although “others” were equally important in terms of numbers of taxa.  Only a few echinoderm 
taxa were found (3% of total taxa), although they made up 10% of countable individuals. 

Very few taxa were widespread and abundant.  Three of the most abundant taxa were predominantly found at only two or three sites; in 
particular the polychaetes Sabellaria spinulosa (86% of records from three grabs at sites 110, 112 and 113), Scalibregma inflatum, (86% of 
records from two grabs at C1 and C2), and the barnacle Balanus crenatus (80% of records from a single grab at site 113).  Distributions of 
selected taxa are discussed further below.  

Figure 9.4.1-5: Total number of taxa and total number of countable individuals from the grab surveys presented by major groups 

Taxon Total number Taxon Total number

Sabellaria spinulosa 1333 Phoronis 96
Verruca stroemia 741 Aonides paucibranchiata 81
Pisidia longicornis 580 Lepidonotus squamatus 77
Echinocyamus pusillus 466 Mysella bidentata 76
Lumbrineris gracilis 377 Notomastus 73
Scalibregma inflatum 230 Dendrodoa grossularia 67
Pomatoceros lamarcki 177 Anomiidae (juv) 64
Amphipholis squamata 170 Harmothoe impar 62
Actiniaria 159 Laonice bahusiensis 59
Glycera lapidum (agg) 150 Polycirrus 55
Nemertea 143 Serpulidae 47
Ophiura (juv) 112 Aonides oxycephala 46
Caulleriella alata 110 Abra alba 46
Pomatoceros triqueter 108 Typosyllis armillaris 45
Ampelisca spinipes 108 Ophelia borealis 44
Balanus crenatus 108 Ampharete lindstroemi 42
Nematoda 104 Polygordius sp. 42
Corophium sextonae 98

 Table 9.4.1-1:  Total number of countable individuals found in grab samples for the most abundant  
species in the surveys, limited to those species of which at least 40 individuals were found

 
Replication of grab samples
In order to investigate how similar the communities in the replicated samples were to each other and to other samples, a multi-dimensional 
scaling plot using data from replicated sites only was produced (Figure 9.4.1-6).  Two samples were omitted from the plot because they 
contained no fauna, and therefore could not be assigned a meaningful similarity to other samples (samples 39c and 47c).  

The cluster of samples which includes sites 28, 31, and 104 represent the richest of the replicated sites, with numbers in the range 37-74 
taxa and 54-171 countable individuals per grab.  They are all clearly very similar to each other, and more importantly show strong within-
site similarities.  Samples 111a, b and c likewise are amongst the richest and most diverse from this survey, with broadly similar numbers 
of taxa (21-55) and countable individuals (69 to 185) to those given above, and again show a strong within site similarity.  

Moderately clustering sites were sites 69, 71 and 93, and these were particularly poor in terms of both taxa and countable individuals, 
with overall ranges of 0-10 taxa (mean 5.7) and 1-10 (mean 5.1) individuals.  Even here, there was a tendency for two of the replicates to 
cluster closely together.  Site 39 was the least rich and diverse of all the replicated sites, with a total of only five individuals and five taxa in 
the three grabs (nothing at all in 39c) and clustering was consequently poor.

Superimposing diversity, which takes into account both species richness and diversity, onto the MDS (multi-dimensional scaling) plot 
emphasises these influences.  Clearly, where diversity is particularly low, and hence animals are present at very low densities, chance 
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is a bigger factor in determining which species, if any, are brought up in any one grab, so that the apparent variability in the “community” 
represented in any one grab is greater.  

Overall, however, it is clear that similarity between replicated samples tends to be good, and especially where communities are more 
diverse.  It was also noted previously that sediment type within replicated samples was generally very similar.  Therefore, in view of the 
intention of this survey to broadly characterise the fauna of the seabed, the approach taken of relying mainly on single grabs in order to 
maximise the amount of seabed coverage, is supported by these results.

Replicated sites are shown in the same colour (note that some colours have been used more than once).  Samples 39c and 47c do 
not appear as they contained no fauna.  
The same plot with diversity superimposed (diversity range in this plot 0.56 to 3.855; site 69b does not appear because it contained 
only 1 individual of one taxon therefore diversity is so low it cannot sensibly be calculated.  

Distribution, richness  and abundance of fauna
Richness and diversity of the fauna in terms of number of taxa, number of countable individuals and Shannon Wiener diversity index has 
been plotted in Figure 9.4.1-7, along with the abundance of the five most abundant taxa (Sabellaria spinulosa, Verruca stroemia, Pisidia 
longicornis, Echinocyamus pusillus and Lumbrineris gracilis).  In all cases, where sites were replicated, the values used are the average 
from the three grabs.

Sites 36, 44, 62 and 92 contained no fauna. Numbers of taxa and individuals in the other sites ranged from 1 to 84 and 1 to 1,106 
respectively.  Minima for numbers of taxa and individuals were in the main found along the two sandbanks, but extended into deeper waters 
in several places including some control sites to the north and south of the developments, some areas to the east of the Inner Gabbard 
sandbank, and also generally along the cable route (with the notable exception of numbers of individuals at site C1 where there were large 
number of a single species of worm, Scalibregma inflatum).  As expected, both total wet biomass and community diversity as measured 
by the Shannon-Wiener diversity index followed broadly similar patterns, with minima particularly noticeable along the sandbanks.  The 
maximum diversity index recorded was 3.799 at site 104, in the outer southern part of the Inner Gabbard proposed array area.

The most abundant five species have quite patchy distributions, and there were considerable differences between them, although all were 
found in deeper areas on seabeds which were generally coarse to at least some degree.  The ross worm Sabellaris spinulosa, which 
was the most abundant of all, was particularly patchy.  High numbers of this species were limited to only three sites (108, 112, 113), with 
all remaining sites having 35 or fewer individuals.  The barnacle (Verruca stroemia) was abundant only where reasonably large stones 
were available as a substrate.  The long clawed porcelain crab Pisidia longicornis inhabits stony or bouldery areas, and is often abundant 
where these support turfs of hydroids or bryozoans; in this survey the largest populations were on the insides of the sandbanks.  The 
pea urchin (Echinocyamus pusillus) had a rather wider distribution, but with lower maximum numbers.  This is a burrowing species and 
was generally associated with fairly coarse sands, rather than very well sorted sands or very bouldery / stony seabeds.  The polychaete 
worm (Lumbrineris gracilis) had the most widespread distribution of all the most abundant species, inhabiting a wide variety of the coarser 
sediments, although clearly absent from the inshore sites (cable route) and from the better sorted sands.  

Trawl catches are discussed in more detail in Section 9.4.2.  Relevant information from beam trawls is also used here and in the following 
section on community analysis (see Figure 9.4.1-8). 

The brittle star (Ophiura ophiura) was abundant at sites C6 and C7, along with the sea potato (Echinocardium cordatum), but both of these 
were much less abundant elsewhere in the survey area.  These two species are indicative of very sandy conditions, although the latter 
is known to favour relatively sheltered areas and to spend much of the time buried around just below the surface (around 2cm in subtidal 
areas) and the likelihood of it being caught by beam trawls is likely to vary greatly according to factors such as recent weather (since it can 

a)

b)

be exposed by strong water movement) as well as the behaviour of the animals themselves and the degree to which the beam trawl digs 
into the sand.  

The catch data indicates that over much of the area the larger epifauna was numerically dominated by the green urchin Psammechinus 
miliaris, which was abundant in both the autumn and spring samples.  This species tends to be associated with a variety of coarser seabeds.  
Quite high numbers of the queen scallop (Aequipecten opercularis) were encountered, especially inside the Inner Gabbard sandbank, in 
the autumn 2004 survey, but also occurring over much of the rest of the survey area including offshore parts of the cable route.  Shrimps, 
including the common or brown shrimp (Crangon crangon) as well as the similar species Crangon allmani were moderately abundant in 
places.  

Although the seabed had a tendency to be quite coarse away from the sandbanks and the inshore end of the cable route, indicators of very 
coarse seabeds with relatively stable boulders (or bedrock), such as the anemone Metridium senile and the soft coral Alcyonium digitatum 
(Dead Man’s Fingers) were rarely encountered and never abundant.  Neither of these species are thought to be abundant anywhere 
in the Outer Thames estuary.  Colonial hydroids and bryozoans typical of reasonably coarse bottoms, such as Nemertesia antennina, 
Hydrallmania falcata and Flustra foliacea, were also virtually absent.  Although these are often more abundant in the summer, the amounts 
found were nevertheless low.  In the case of Nemertesia and Hydrallmania this seems again to be typical of much of the outer Thames 
Estuary, although Flustra, which is thought to be relatively tolerant of sand-scour, was fairly abundant in areas surveyed as part of the 
proposed London Array wind farm.  

No of taxa per grab
No of countable fauna per grab
Biomass
Shannon Wiener Diversity Index
Sabellaria spinulosa

Verruca stroemia

Pisidia longicornis

Echinocyamus puslllus

Lumbrineris gracilis

Community Analysis
Community analysis has used the approach, wherever possible, of the classification of the benthic fauna into biotopes as defined by 
Connor et al. (2004).  Biotopes are based on both faunal communities and sediment and other physical characteristics of the environment, 
although the faunal communities tend to be the overriding factors.  Where no matching biotope is possible, a description of the community 
and sediment characteristics has been given.  

Infaunal data and sediment information from the grab surveys was the primary source of information, but epifaunal data from beam trawl 
surveys and descriptions of the seabed from geophysical surveys were also taken into account, particularly in mapping the likely extent of 
biotopes.  

The overall approach to community analysis was based on the use of multivariate analysis.  An initial multivariate analysis showed that sites 
C3 and 21 were extremely dissimilar to all other sites, and clustered so far away from all other sites (and from each other) that it rendered 
interpretation of the other sites on an MDS plot much more difficult.  Both sites had very low numbers of taxa and fauna.  The analysis was 
therefore re-run without these two sites.  Sites 36, 44, 62 and 92 were excluded because they contained no fauna.  Figure 9.4.1-9   shows 
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the results of the final dendrogram and MDS.  By using a similarity index of circa 20% as a cut-off, a number of faunal groupings were 
identified from the dendrogram, plus a small number of isolated samples with no clear affiliation.  Many of the latter were “outlying groups”, 
usually with very low numbers of both taxa and individuals.  By comparing the fauna found in these various groupings with the information 
in the biotope descriptions prepared by Connor et al. (2004) it was found that generally there were good correlations with a relatively small 
number of biotopes, and that two of the apparent groups identified from the dendrogram could be assigned to the same biotope.  In a 
very small number of cases, sites were re-assigned to different biotopes on the basis of the presence or absence of important indicator or 
discriminating species.  Figure 9.4.1-10 also shows the final MDS plot with sediment classification superimposed, from which it is clear that 
sediment type has a strong influence on community clustering.  

Figure 9.4.1-10 similarly shows the final MDS plot with organic content of the sediment superimposed.  Organic content is higher in those 
samples with a high mud content, which includes many of the coarser sediments, and again the MDS plot shows clearly that there is a 
strong relationship between grouping of communities and the nature of the sediment.  

The biotopes/communities assigned in this way are described in Table 9.4.1-2, and an indicative map of the likely extent of these biotopes 
is given in Figure 9.4.1-11.  Summaries of the numbers of organisms found in each biotope are provided in the sub-tidal benthic ecology 
technical report.

The five main biotopes/communities found are as follows:

SS.SSA.IiSa.ImoSa    Infralittoral mobile clean sand with sparse fauna

SS.SCS.ICS.Glap    Glycera lapidum in impoverished infralittoral mobile gravel and sand

SS.SCS.CCS.MedLumVen    Mediomastus fragilis, Lumbrineris spp. and venerid bivalves in circalittoral coarse sand or gravel 

SS.SBR.PoR.SspiMx    Sabellaria spinulosa on stable circalittoral mixed sediment 

Scalibregma   dominated sands/muddy sands

ImoSa is a particularly impoverished biotope with very little fauna, limited mainly to small numbers of a very few polychaete and crustacean 
species living in very mobile sands.  This biotope dominates many of the mobile sandy areas in the Greater Gabbard survey area, which 
appear to be slightly less rich than many comparably sandy areas of the Outer Thames Estuary.  Further to the south west, many (though 
not all) of the mobile sandy areas in the region of the proposed London Array wind farm were slightly richer, with higher numbers of the 
polychaete Nepthys cirrosa and often considerable numbers of the burrowing amphipods Bathyporeia spp (which were completely absent 
from the Greater Gabbard surveys).  Surveys carried out in support of the proposals for the Kentish Flats and Gunfleet Sands wind farm 
areas (GE Energy 2002; GREP 2002), off Felixstowe, in the region of Sea Reach, and many areas in the region of the Barrow Deep and 
areas to the east of the East and West Barrows sandbanks found similar communities, often rich enough to probably warrant classification 
as the biotope NCirBat, though in many cases likely to match the IMoSa biotope as here.  Although dominating the shallower sandy banks 
ImoSa also occurs in areas of 20 – 30m or more.

Glap is another relatively impoverished biotope discriminated mainly by the presence of the polychaete Glycera lapidum, and the most 
impoverished examples grade into the ImoSa biotope, while in areas a few tens of kilometres to the southwest it has been shown also to 
grade into the NepCirBat biotope.  This biotope was found in many parts of the outer Thames estuary in the area surveyed as part of the 
London Array wind farm where it was not extensive.  The precise extent of this biotope within the rest of Outer Thames Estuary is not clear 
but given its relationship to the above two relatively common biotopes it is likely to be fairly widespread.  

MedLumVen was a relatively rich and diverse biotope with an average of 85.3 individuals and 38.6 taxa per 0.1m2, and a total of over 300 
taxa identified.  Although rich in polychaetes, including numerous encrusting tubeworms such as Pomatoceros spp as well as infaunal 
worms such as the characteristic Lumbrineris gracilis, it contains a variety of other fauna including abundant crustacea, such as the small 
porcelain crab Pisidia longicornis, which was the most abundant taxon, and barnacles including Verruca stroemia; echinoderms such as 
the characteristic small urchin Echinocyamus pusillus and brittle stars Amphipholis squamata and Ophiura spp.; molluscs, especially the 
tiny species Mysella bidentata.  A variety of colonial organisms, notably many encrusting bryozoan species but also including hydroids, 
sponges and other taxa were also frequent. The four MedLumVen sites (sites 20, 49, 57 and 83) piddocks (bivalves specially adapted for 
boring into soft rocks, peat and similar substrates) of the Genus Barnea were found.  However, these were only found in small numbers.  
They were associated with clay with the exception of site 83 (sandy shelly gravel).  At all of these sites the fauna matched well with the 
MedLumVen biotope and, given the small numbers of piddocks, there is no reason to change this biotope assignation.  The MedLumVen 
biotope was associated mainly with relatively coarse sediments and dominated the deeper parts of the survey area.  It was also found 
widely in the areas surveyed in support of the proposed London Array wind farm where it again appeared to have particularly low numbers 
of venerid bivalves.  

SspiMx appears to consist essentially of the MedLumVen community with the addition of Sabellaria spinulosa.  It is unclear what numbers of 
S. spinulosa should be used to differentiate this biotope from MedLumVen so a cautious approach has been used here, incorporating sites 
with over 37 individuals per 0.1m2.  This biotope has been found in some of the deeper area of the London Array wind farm, and similar 
communities are likely to occur elsewhere in the Outer Thames estuary.  In view of the potential importance of Sabellaria communities they 
are discussed in some detail below.

Scalibregma dominated sands and sandy muds is a description here used for the only two sites which could not be matched to any existing 
biotope. These were sites C2 and C1 at the inshore end of the cable route.  Site C1, a sandy site whose community consists almost entirely 
of 172 individuals of the polychaete Scalibregma inflatum.  This species was also abundant at site C2 (28 individuals in sandy mud) but 
was otherwise rare in this survey.  S. inflatum is an inhabitant of a variety of sands and muds, and although associated with a wide variety 
of biotopes they are generally quite rich biotopes which are defined by the presence of other species.  Associated fauna at sites C1 and C2 
were extremely limited, although epifauna found using beam trawl surveys were characterised in this general area by very high numbers of 
the sea potato (Echinocardium cordatum) (beam trawl site C7) and the brittle star (Ophiura ophiura) (beam trawls sites C6 and C7), both 
characteristic of sandy seabeds.  
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Biotope code and name Notes

SS.SSA.IiSa.ImoSa
Infralittoral mobile clean sand with 
sparse fauna

Very species poor sandy sediments, usually well sorted, sometimes with small amounts of gravel.  These 
sediments are likely to be very mobile and are very heavily dominated by worms, particularly polychaetes 
but also nematodes and nemerteans.  Multivariate analysis splits the 29 sites from this group into two 
moderately distinct sub groups of seven and six sites each, with twelve remaining sites with no clear cut 
similarities to any others, as listed below and summarised in the technical report.  It is unlikely that these 
sub-groups have any significant ecological meaning but they are included for completeness.

Sub-group 1   -   characterised by the presence of Glycera oxycephala and Ophelia borealis, two 
polychaetes characteristic of mobile sands.
Sub-group 2   - characterised by nematodes and / or Notomastus sp.
Unclassified   - not characterised by any particular taxa.

SS.SCS.ICS.Glap
Glycera lapidum in impoverished 
infralittoral mobile gravel and sand

This community has similarities with MedLumVen but is much poorer in both species and individuals, and 
some of the poorer sites almost grade into the ImoSa biotope. It is a polychaete dominated biotope, with 
Glycera lapidum an important discriminating species. Connor et al (2004) have questioned whether Glap is 
a true biotope, suggesting instead that it may be a transitional community which in more settled conditions 
develops into other more stable communities. 

SS.SCS.CCS.MedLumVen
Mediomastus fragilis, Lumbrineris 
spp. and venerid bivalves in 
circalittoral coarse sand or gravel 

This is a polychaete dominated community, often moderately rich in taxa and individuals, with fairly 
strong similarities to the MedLumVen biotope, although Mediomastus fragilis and venerid bivalves are 
almost absent.  However, two other typical polychaetes, Lumbrineris gracilis and Glycera lapidum, were 
widespread and abundant, and typical bivalves such as Abra alba, and the extremely small species 
Mysella bidentata occur in places.  The pea urchin Echinocyamus pusillus, and the brittle star Amphipholis 
squamata, two echinoderm species characteristic of MedLumVen, were both widespread and abundant in 
this biotope, and the typical crustacean Ampelisca spinipes was present in more than half of the samples.  
Connor et al (2004) point out that venerid bivalves, which are often quite large, are frequently under-
recorded by grab surveys, but even despite that the numbers found here are particularly low. 
The distinction between this and the aboveGlap biotope lies mainly in the greatly increased diversity and 
richness, especially with regards to polychaetes. Some of the lower diversity sites from this group, are a 
poor match with this biotope and show similarities with the Glap biotope, for example site 97 to the east 
of the Inner Gabbard, which was assigned to MedLumVen mainly on the basis of the presence of high 
numbers of Echinocyamus pusillus.  MedlumVen also shows strong similarities to SS.SMX.Omx.PoVn, 
Polychaete-rich deep Venus community in offshore mixed sediments, but the latter would appear to be 
considerably richer than MedLumVen and lacks Echinocyamus pusillus.

SS.SBR.PoR.SspiMx
Sabellaria spinulosa on stable 
circalittoral mixed sediment

This biotope is determined exclusively by the density of the Sabellaria spinulosa.  For this work a 
conservatively low cut-off of 50 individuals per grab has been used.  Several of the MedLumVen sites 
contained only small numbers of Sabellaria (1-35 per grab) and were excluded from this biotope.  The 
infauna is essentially that of nearby coarse or gravelly sands, so that apart from the existence of the 
dense Sabellaria aggregations, this biotope seems to fit closely with the biotope MedLumven. As would be 
expected, both infauna and epifauna are amongst the richest in terms of taxa and individuals found during 
this study. There is some evidence that the worm aggregations in the Outer Thames estuary are largely 
ephemeral features, nevertheless there are some areas which clearly fit the description of this biotope.

Scalibregma dominated sands/
muddy sands

Two sites close inshore on the cable route in depths of circa 10 – 20m , strongly dominated by the small 
polychaete Scalibregma inflatum with little else.  S. inflatum occurs widely in sands, muddy sands and 
mixed sediments, but is not indicative of any particular biotope.  It is often associated with quite rich 
biotopes with high mud contents but here it appears to be in a particularly undiverse community.

Table 9.4.1-2: A summary of the main biotopes and communities found during the surveys with descriptive notes 
 

Important or unusual species

Thia scutellata
A single specimen of the thumbnail crab Thia scutellata was found at site 29 just beyond the northern extremity of the proposed Inner 
Gabbard Array, in 10m of water where the sediment was composed of moderately well sorted slightly gravelly sand.  Small numbers have 
been reported occasionally from the general area of the outer Thames Estuary by CEFAS, though the nearest record according to the 
National Biodiversity Network is some 30 km or so to the south west of the Greater Gabbard survey area.  The most abundant known 
populations for this species are off the North Wales coast, where it’s preferred habitat has been described as loose, well sorted medium 
sands into which it can burrow easily.  Day Grab surveys have reported population densities of up to 23 crabs per m2 have been reported in 
limited areas of the North –Eastern Irish Sea under ideal conditions.  The single specimen from 120 0.1m2 grabs in this survey supports the 
general conclusion from existing data that there are no important populations of this species in or near the survey area. For these reasons 
this species is not considered to be of high importance in this area.  

Gwynia capsula
A single living specimen of the brachiopod (lampshell) Gwynia capsula was found attached to a small stone in circa 25 m of water at site 
106, on the southern border of the proposed Gabbard array.  The substrate at this site was well sorted medium sand.  

The National Biodiversity Network search gives a single record for this species at Menai Strait, Anglesey; it is regarded as “widespread” 
particulary to the west and south of Britain except for a single site in Northumberland.  It should be borne in mind that this is a very small 
species (1 mm maximum length) so that unattached specimens should rarely feature in 1.00mm sieved samples, although it frequently lives 
attached to stones and shells, as was the case here.

Virtually nothing is known about sensitivities of this species.  Only a single specimen was found, however, and it is clearly not abundant in 
the area.  For these reasons, no special consideration has been given to this species.
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Figure 9.4.1-12: Distribution of Sabellaria spinulosa found in the grab samples (numbers per 0.1m2 grab sample in the region of the Outer 
Galloper

Figure 9.4.1-13: Plots investigating the relationship between numbers of Sabellaria spinulosa and numbers of associated taxa and countable 
individuals in grab samples.  Top) Numbers of individuals (excluding S. spinulosa) and Bottom) Numbers of taxa plotted against number of 

S. spinulosa far all grab samples in the Greater Gabbard surveys of October 2004 and April 2005.  Left 2004 &2005 surveys combined; middle 
2004 only; right 2005 only.  Note log scale for Sabellaria numbers
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Sabellaria spinulosa
S. spinulosa is a widespread and often abundant species occurring in much of the shallow north-eastern Atlantic including Shetland and 
the Mediterranean.  It usually occurs in small numbers, living in characteristic tubes which it creates by collecting and cementing together 
suspended sand particles, which are usually attached to stones, shells, rocks, algae and other suitable surfaces.  However, it is capable 
of forming large, dense aggregations, probably due to its tendency to settle on existing newly settled or adult S. spinulosa tubes.  In 
certain circumstances these aggregations can be sufficiently extensive and stable as to support rich and diverse communities, and can be 
regarded as “biogenic reefs”.  More often, S. spinulosa is reported to form “crusts”, which may be extensive, but are only of the order of a 
few cm in thickness, and are usually relatively fragile and therefore liable to break up during storms, but in many areas tending to reform 
the following spring or summer (See Holt et al. 1998 for a summary). S. spinulosa communities of this sort are thought to occur widely in 
the Thames Estuary as previously .  Crusts have been reported, in some cases, to occur on sandy areas, probably by spreading from small 
aggregations initially developing on stones or shells. In the 1940’s dense aggregations of S. spinulosa, were observed to develop rapidly on 
the stonework of protective groynes in the Southern North Sea, although in this case they appear to have been quite short-lived features.

Unfortunately, there are no widely accepted simple definitions of a Sabellaria spinulosa reef, but summaries of biology and sensitivity 
to environmental changes of the species are given in a number of key documents e.g. Holt et al. (1998); Jones et al. (2000) and on the 
MARLIN website.  

The best studied examples of S. spinulosa reefs occur offshore from the Wash, and detailed information on them has been presented by 
Foster-Smith and Hendrick (2003).  Here it has been reported to form substantial, extensive, reef areas which can be raised 30 cm or more 
above the surrounding areas of seabed.  These reefs are thought to be capable of persisting for considerable lengths of times, although 
detailed knowledge of their permanence is still lacking.  

The identification of reef areas without use of direct observation (diver or video evidence) is extremely difficult.  Video evidence gives a 
reasonably clear impression of what constitutes a S. spinulosa reef; intertwining tubes growing upwards to form biogenic mounds up to 
30cm tall that extend over large areas. Sidescan sonar and other remote survey techniques are also extremely poor at distinguishing 
Sabellaria reefs from other features.  Guidelines for the recommended sidescan for detection of possible S. spinulosa  reef areas at a 
broad survey level state that a 500Khz or higher frequency is preferable for identification of S. spinulosa reefs (cf 100Khz used in seabed 
features surveys here) and state further that “experience from survey work in the offshore industry has shown S. spinulosa reef is detected 
at this frequency but not necessarily at lower frequencies”.  Unfortunately, the nature of the environment in which S. spinulosa reefs form 
– extremely turbid waters with a good supply of suspended sand from which the worms can construct their tubes – means that visual 
evidence is extremely difficult to obtain.  JNCC point out that:

“The main difficulty in selecting sites as possible SACs is knowing when a site which supports a large number of Sabellaria spinulosa is a 
reef. Knowing when an aggregation of S. spinulosa becomes a reef is a question that will be explored by the JNCC and is currently being 
investigated by English Nature” (http://www.jncc.gov.uk/page-1451).  

However, Smith and Hendrick (2003) also suggested that a density of 375 or more individuals per 0.1 m2 grab could be a useful indicator 
of S. spinulosa reefs (this equates to 375 worms per grab when using a 0.1m2 grab as here).  Off Felixstowe and Orford Ness, densities of 
Sabellaria spinulosa as high as 1,000- 1,500 per 0.1 m2 have been found (Oakwood Environmental, 1999), while the richer sites in Smith 
and Hendrick’s surveys contained up to 575 per 0.1m2.  In the Bristol Channel George & Warwick (1985) reported a mean of over 400 
individuals per 0.1m2; off Lundy an average of 680 per 0.1m2 was found on the wreck of the MV Robert ; and in the south east of England up 
to 1,600 per 0.1m2 grab sample has been recorded, although crusts in the Thames estuary contained only up to 228 m-2.  In this work, the 
only high numbers were found a few hundred metres outside the proposed development array in a single grab at site 113 (787 individuals) 
and arguably possibly in single grabs at sites 112 (250 individuals) and 108 (110 individuals) both of which are just inside the boundary.  

Whilst beam trawls are generally regarded as being far from ideal as a survey method for S. spinulosa, it is common for significant chunks 
of S. spinulosa tubes to be caught where aggregations are common.  However, in the Greater Gabbard surveys, no significant S. spinulosa  
were found in any of the beam trawls – records of the species being limited to occasional small clumps at site 8, 3.5km North of the 
proposed Inner Gabbard array, and site 6 – a reference site almost 17km South-south-west of the proposed Galloper array.  These clumps 
were found in the repeat survey of spring 2005 but not autumn 2004.  No trawls were carried out close to the grab samples, so these cannot 
be used to confirm likelihood of existence of reef areas.  

Despite repeated attempts no useful video was obtained at any of the sites due to the extremely turbid nature of the water in the area.  

Interpretation of sidescan surveys to summarise major seabed features by did not find any indications of extensive reef like structures, and 
suggested most of the area away from the sandbanks to be generally thin layers of sand and gravel over clay; however, the sidescan did 
not extend all the way to the south east corner of the proposed Galloper development area. Therefore, while the evidence from the grab 
surveys suggests it is unlikely, the existence of a few areas of substantial S. spinulosa communities cannot be completely ruled out near, 
or perhaps even just within, the south east corner area identified here as the biotope SspiMx.

The relationship between numbers of S. spinulosa and the associated fauna is investigated in Figure 9.4.1-12  Clearly higher numbers 
of Sabellaria are associated with higher numbers of both associated taxa and countable individual animals, and in general represent the 
richest and most diverse communities found during this survey.  However there is no clear-cut proof of a relationship between the presence 
of the S. spinulosa and richness of the fauna, since sites without any S. spinulosa  were often at least as rich in terms of both numbers of 
taxa and numbers of individuals.  Similarly, at the nearby proposed London Array wind farm site, areas rich in S. spinulosa were associated 
with high numbers of taxa and individuals, but some areas without S. spinulosa had similar, or higher, numbers of both.  This is also the 
case in this survey, and is supported particularly by the observation that there is an apparent relationship in the 2004 data, where there 
are higher numbers of both taxa and, to a lesser extent, individuals in those samples where 1 or 2 individuals per 0.1m2 occur compared 
to those where none occur but clearly such scattered individuals cannot be significantly affecting sediment stability and do not represent 
reefs.  The definition by Smith and Hendrick (2003) that a density of 375 or more individuals per 0.1 m2 grab could be a useful indicator of 
S. spinulosa reefs would appear to remain the most useful.

In the Greater Gabbard area, the S. spinulosa rich sites clearly represent the richest and most diverse sites found, although whether the S. 
spinulosa actually causes any increase in richness and diversity by creating additional habitat, or are merely present in the richest areas, 
is unclear.  

Overall, however, numbers of S. spinulosa are generally low except at three sites, and there is no evidence of large areas of reef but it is 
not possible to rule out some small areas of important reef or reef-like habitat at or near the south-east corner of The Galloper.  
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Figure 9.4.1-6:  Multi-dimensional scaling plots to investigate community relationships between 
replicated samples.  Non replicate sites were excluded to avoid over-complicating the plot

Figure 9.4.1-7 A:  Distribution of major biotic indices for grab samples (number of taxa per grab, no of countable individuals per grab, wet 
biomass per grab, Shannon-Wiener Index per grab), and numbers of the four most abundant taxa (Verruca stroemia; Pisidia longicornis; 

Echinocyamus pusillis; Lumbrineris gracilis).  Where grabs were replicated the values given are averages of the 3 replicates. Bathymetric 
data from Seazone solutions (Metoc Ltd), reproduced  under licence no 0220004.005.  Not to be used for navigation
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Figure 9.4.1-7 B: No of countable fauna per grab Figure 9.4.1-7 C: Biomass



Greater Gabbard
Offshore Winds Ltd

9—71

Figure 9.4.1-7 D: Shannon Wiener Diversity Index Figure 9.4.1-7 E:  Sabellaria spinulosa
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Figure 9.4.1-7 F: Verruca stroemia Figure 9.4.1-7 G: Pisidia longicornis
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Figure 9.4.1-7 H: Echinocyamus puslllus
Figure 9.4.1-7 I:Lumbrineris gracilis
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Figure 9.4.1-8: A to B abundance and mass of the most abundant invertebrates and the main colonial invertebrates from the 2004 and 2005 beam trawl surveys  Bathymetric data from Seazone solutions (Metoc Ltd), 
reproduced  under licence no 0220004.005.  Not to be used for navigation
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Figure 9.4.1-8: C to D abundance and mass of the most abundant invertebrates and the main colonial invertebrates from the 2004 and 2005 beam trawl surveys  Bathymetric data from Seazone solutions (Metoc Ltd), 
reproduced  under licence no 0220004.005.  Not to be used for navigation
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Figure 9.4.1-9: Dendrogram (top) and multidimensional scaling (MDS) plot for all grab data based on 
20% similarity cutoff from the dendrogram.  Both plots are based on similarity matrices calculated 

omitting sites C3 and 21 (see text) and using square root transformed abundance data

Figure 9.4.1-10: Multidimensional scaling (MDS) plot from Figure 9.4.1-1- with sediment classification superimposed
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Figure 9.4.1-11  Indicative biotope map of the study area. Figure 9.4.1-12: Distribution of Sabellaria spinulosa found in the grab samples (numbers per 0.1m2 grab sample in the region of the Outer 
Galloper
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Figure 9.4.1-13: Plots investigating the relationship between numbers of Sabellaria spinulosa and numbers of associated taxa and countable individuals in grab samples.  Top) Numbers of individuals (excluding S. spinulosa) 
and Bottom) Numbers of taxa plotted against number of S. spinulosa far all grab samples in the Greater Gabbard surveys of October 2004 and April 2005.  Left 2004 &2005 surveys combined; middle 2004 only; right 2005 only.  

Note log scale for Sabellaria numbers
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9.4.1.7 Importance and sensitivities of communities and species

Importance has been determined at the level of the biotopes/communities occurring in and around the proposed development. This is done 
to support the impact assessment in Section 10.2.1.

Using criteria such as extent, importance in the food web, rarity, or ability to create, modify or improve habitats, the importance of the 
biotope/community is determined to be at one of three geographical levels (the Development Area, i.e. Low Importance, the Greater 
Thames Estuary, i.e. Medium Importance, or UK/Southern North Sea Waters, i.e. High Importance,) in order to allow determination of the 
significance of any impacts.

Sensitivity to some of the more important kinds of environmental changes which might be envisaged as a result of the development of the 
proposed wind farm is then summarised, because this information is required in order to determine the likely magnitude of the impacts.  

Importance 

Biotope SS.SSA.IiSa.ImoSa Infralittoral mobile clean sand with sparse fauna. This biotope is extremely impoverished, and it is not 
unusual for 0.1m2 grabs to return no fauna at all. Mobile small crustaceans which are important prey items for demersal fish in subtidal 
mobile sandbanks, are virtually absent in this area.  Bivalves, often of importance as prey for a variety of fish and bird species, are similarly 
virtually absent.  It is likely that these sands would be used by a number of sandeel species, however, although no large numbers were 
found in the beam trawl surveys.  The biotope is therefore considered to be of importance at the level of the DEVELOPMENT AREA – LOW 
IMPORTANCE.

Biotope SS.SCS.ICS.Glap Glycera lapidum in impoverished infralittoral mobile gravel and sand.  This biotope is poor in terms of taxa 
and individuals, and limited in extent, but nevertheless likely to contain some potentially important food items for juvenile fish, particularly 
polychaete worms, albeit at low abundance. Like the ImoSa, it has very few small mobile crustaceans or molluscs, but would again 
presumably be likely to be used by sandeels.  However, it is only of limited extent, certainly in the study area and probably in much of 
the rest of the Outer Thames estuary.  It is therefore considered to be of importance at the level of the DEVELOPMENT AREA – LOW 
IMPORTANCE.

Biotope SS.SCS.CCS.MedLumVen Mediomastus fragilis, Lumbrineris spp. and venerid bivalves in circalittoral coarse sand or gravel.  
This is a rich and diverse biotope, with 321 taxa recorded during this survey, and is widespread in and around the proposed development 
area and probably along the cable route. It has a wide variety of organisms likely to form important prey items for a variety of benthic fish, 
including polychaete worms, crustacea and bivalves. The ross worm Sabellaria spinulosa occurs sporadically at low densities.  S spinulosa 
is suspected to be an important prey item itself for the pink shrimp Pandalus montagui, and there is some suggestion from local fishermen 
that it is also associated with important benthic fish such as cod; however, these probably only apply in biotopes/communities where it 
occurs at much higher abundance. Thus, because of both its richness and diversity, and also its likely importance as a food resource, 
MedLumVen is considered to be of importance at the level of the GREATER THAMES ESTUARY – MEDIUM IMPORTANCE.

Biotope SS.SBR.PoR.SspiMx Sabellaria spinulosa on stable circalittoral mixed sediment.  This biotope, which was limited to a small 
area in the south east corner of The Galloper and could potentially represent biogenic reefs, a priority habitat under the EU Habitats 
Directive, but the available evidence suggests that only a single site, just outside the development area, was rich enough to merit this 
designation. Nevertheless, this biotope, which in this area appears to resemble a particularly rich MedLumVen biotope with the addition of 
the Sabellaria, is both rich and diverse, and may represent important feeding areas for bottom feeding organisms such as gadoids, pink 
shrimp and possibly others.  In this study it was limited to small areas in and around the eastern part of the proposed Galloper array, but is 
likely to be widespread in the Greater Thames estuary, although probably varying in extent and position from year to year.  It is considered 
to be of importance at the level of the GREATER THAMES ESTUARY – MEDIUM IMPORTANCE except where considered to be biogenic 

reef, where it is considered to be of importance at the level of the UK/SOUTHERN NORTH SEA – HIGH IMPORTANCE.  No areas which 
would qualify as biogenic reef are known from within the proposed development area.

Scalibregma dominated sands and muddy sands.  Although containing quite high densities of the small species Scalibregma inflatum, this 
community is of low diversity.  It contains polychaetes and bivalves likely to be of importance as prey items for larger benthic organisms or fish 
but only at low densities.  It is therefore considered to be of importance at the level of the DEVELOPMENT AREA – LOW IMPORTANCE.

Sensitivity

Aspects of the biology or ecology of the biotopes/communities found in the study area which affect their sensitivity to, or tolerance of, the 
main impacts likely to be encountered as a result of the proposed development are discussed below.

All of the biotopes/communities in the study area are clearly adapted to surviving in turbid waters with very high levels of suspended 
sediments.  Moreover, the ImoSa and Glap biotopes, in particular, are typical of very disturbed sands, which are known to occur on and 
near the sandbanks. Important taxa from these biotopes, including the polychaete Nephtys cirrosa, nemertean worms and the brittlestar 
Ophiura albida, together with a number of other species found here in low numbers, are known to be typical of these sorts of habitats (e.g. 
“infralittoral sands and gravels”; or “subtidal mobile sandbanks”).  The worm Ophelia bicornis, frequently one of the dominant organisms 
in this and mobile sands in the Thames Estuary, is also known to be typical of these sorts of communities.  The ImoSa and Glap biotopes  
are typical of sediments subject to high levels of disturbance by wave action. It has frequently been reported that communities/biotopes 
in mobile subtidal sands and gravels are well adapted to these sorts of conditions, and therefore relatively tolerant of changes such as 
sediment disturbance, increased turbidity or increased levels of suspended sediments, and capable of rapid recovery even after strong 
impacts. 

Thus the Imo and Glap biotopes would be expected to have a very low sensitivity to changes in sediment characteristics, light to moderate 
burial or increased suspended sediment due to sediment plumes, and to be capable of rapid recovery in those cases where there were 
important effects.

The deeper, coarser sediments supporting the relatively rich and diverse “MedLumven” biotope are probably considerably less mobile, 
but nevertheless many of the dominant taxa are polychaete worms with strong tolerance to disturbance.  Moreover there are many 
encrusting species tolerant of mobile gravels, including the tubeworms Pomatoceros triqueter, and P. lamarkii, and barnacles, especially 
Verruca streomia, and numerous encrusting bryozoans such as Conopeum reticulatum, Schizomavella, Escharella spp, and Aspidelectra 
melalontha.  The hydroid Sertularia cupressina is also known to be fairly tolerant of tide scour and occurs in large amounts in very turbid 
areas of the Thames estuary.  The ross worm Sabellaria spinulosa is fairly frequent in this biotope, indicating the existence of high levels 
of suspended sands which it requires to build its tubes.  Nevertheless, this biotope clearly occurs on slightly less disturbed areas than the 
biotopes mentioned above.  

The SspiMx biotope has many of the same epifaunal and infaunal species as the MedLumVen biotope.  Key features of Sabellaria spinulosa 
itself include its ability to undergo rapid development, and the fact that it often represent a highly variable community, with aggregations 
(which have frequently been described as “crusts”) being regularly broken up by storms and redeveloped subsequently, including in the 
Thames Estuary.  They are dependent upon a supply of suspended sand from which they construct their tubes, and as long as this is 
available are tolerant of large changes in turbidity and suspended sediment.  There have been numerous reports that they have been 
badly damaged, or even permanently lost, in heavily fished areas, and it has been suggested may caused the long term loss of reef areas 
in parts of the southern North Sea.  However, more recent work by Vorberg (2000) which include one off passages of trawls over dense 
S. spinulosa communities, has suggested that prawn trawls may be less damaging to S. spinulosa communities than previously thought, 
while poor larval supply caused by changes to in water circulation patterns may have been important in the changes in the Southern North 
Sea. Nevertheless, it is still possible that frequent fishing events, particularly with heavier beam trawls, could be damaging .  Recovery from 
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damage and development of reefs can be extremely rapid, however  but since the larvae are strongly stimulated to settle by the presence 
of existing tubes, are thought to be greatly enhanced by the presence of existing aggregations.  

In the main, the development of dense aggregations or reefs seems to require hard substrate, (rock, stones, shells etc) adjacent to good 
supplies of suspended sediment.  However, significant areas have been known to develop on sandy areas although it is usually presumed 
that some hard substrate must have been present initially and that the reefs have then spread onto the surrounding sands by continual 
expansion of the existing colonies.  Furthermore, when considering possible alterations of habitat, it is worth considering that one of the 
highest recorded densities of this species, an average of 6,800 per m2, was found on a wreck in the Bristol Channel, and that there are 
records of dense aggregations developing rapidly on the stone-work of groynes in the Southern North Sea in the 1940’s, although these 
do not appear to have persisted for many years.  

Scalibregma dominated sands and muddy sands, as found at the inshore end of the cable route, are not a recognised biotope, and the 
sensitivity of the heavily dominant polychaete, Scalibregma inflatum, is not known in detail.  It is reported to live buried in muds or sands , 
low on the shore or in the shallow sublittoral, and frequently in a wide variety of sublittoral biotopes, primarily in sandy mud, muddy sands 
or mixed sediments.  It is therefore likely to be insensitive to changes in suspended sediments and turbidity in the water, and presumably 
of only moderate sensitivity to substantial changes in the nature of the sediments.

9.4.2 Fish and Shellfish
The fish groups relevant to the environmental assessment are discussed under the following headings:

Shellfish
Demersal species (those associated with the sea bed)
Pelagic species (fish swimming in open water)
Elasmobranchs (sharks, skates and rays)
Migratory species (such as salmon, sea trout and eels)
Rare and vagrant species

Information on fish and shellfish species and communities has been collated from site-specific beam and otter trawl surveys undertaken by 
CMACS on behalf of GGOWL in December 2004 and April 2005 and desk-based information review. 

Summary methods

Trawl surveys were carried out December 2004 and April 2005.  A 2m beam trawl and a standard commercial “6 fathom” otter trawl were 
used, the former was deployed in 37 locations in the first survey and 42 in the second survey and there were five otter trawls in both surveys 
(Figure 9.4.2-1).  Beam trawls are most efficient at catching benthic organisms whereas otter trawls catch mainly demersal and pelagic 
organisms.

This section also includes a review of information available on fish nursery and spawning grounds and concludes with a summary of fish 
species and communities with sensitivities that will be considered in the assessment in Section 10.2.2.

●
●
●
●
●
●

Figure 9.4.2-1: Positions of the otter trawls and beam trawls in then autumn 2004 and spring 2005 
surveys
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9.4.2.1 Shellfish

Desk-based Information Review
The majority of information on the distribution of shellfish in the southern North Sea comes from landings of commercially exploited shellfish 
and records of by-catch in other fisheries.

The long-finned squid Loligo forbesii and the common squid L. vulgaris are mainly exploited in the region of the Moray Firth but have 
extensive geographic ranges that encompass the Greater Gabbard area.  Loligo forbesii is known to migrate into the North Sea to 
spawn.

The curled octopus Eledone cirrhosa and the little cuttlefish (bobtail squid) Sepiola atlantica have broad geographical distributions; Eledone 
cirrhosa probably occurs in the North Sea but generally in waters deeper than 50 metres and Sepiola atlantica is known from the North 
Sea and can be very abundant.  

Occasional species in the North Sea include the giant squid Arciteuthis spp., which is sometimes washed up on beaches and the common 
cuttlefish Sepia officianalis present in southern North Sea in warm years where it is exploited by French fishing vessels. Cephalopods 
are short-lived animals (Loligo and Sepia live for 1-2 years) but can be very abundant and are an important prey for most large fish (e.g. 
gadoids, anglerfish), birds and marine mammals.

Common lobster Homarus gammarus and the edible (or brown) crab (Cancer pagurus) are present throughout the North Sea on mixed 
grounds.  The distribution of Norway lobster (Nephrops norvegicus) is determined by the distribution of their preferred habitat of sandy mud 
or mud.  Similar sediments occur in the region of the Inner Gabbard and The Galloper banks and N. norvegicus may therefore occur too.

Site-specific Surveys
The most abundant crustacean shellfish recorded in the trawl surveys were the swimming crabs (5 species of Liocarcinus of which 
Liocarcinus holsatus was the most abundant), brown shrimps (Crangon crangon  and Crangon allmani) and hermit crabs (mostly Pagurus 
bernardus but also Pagurus prideauxi).  Brown shrimps and hermit crabs were present at most sites, swimming crabs were present in 
about half of the trawls.  Also present at many sites was the velvet swimming crab Necora puber, a relatively large and aggressive species. 
All the species of swimming crabs are active predators of infaunal organisms such as polychaete worms and bivalves as well as each other 
(at various life stages) and are in turn predated upon by benthic and demersal fish, providing an important food source for these organisms.  
Brown shrimps are especially important due to their rapid population turnover.  

In areas of soft sediment, the circular crab Atelecyclus rotundatus and the masked crab Corystes cassivelaunus were found but were not 
particularly abundant in either of the two surveys.  In areas with coarse particles, such as gravel, nut crabs Ebalia sp. were present in the 
deeper water off the sand banks.  Also in the deeper water areas and on the steep sides of the banks were mixed sediments of sand, shell 
fragments and lumps of piddock-bored claystone where various species of spider crab, prawn and squat lobster were found.  

Edible crabs Cancer pagurus were found in low numbers across the proposed wind farm area from the eastern edge of the Galloper bank 
to the most inshore survey site on the cable route (Figures 9.4.2-2a (a and b) and 9.4.2-3 (a and b).  These crabs along with the common 
lobster Homarus gammarus (Figures 9.4.2-3 a and b) are among the top predators of the benthos once they have reached adult size and 
both of these species eat a wide range of benthic species, including carrion, and both will actively stalk prey or ambush it from refuges 
under rocks and boulders.  Lobsters have been noted as important predators of sea urchins.  On soft ground, edible crabs often dig deep 
pits in search of bivalve molluscs.  Edible crabs are predated upon by cod, wolf fish and seals and in the trawl surveys the edible crabs 
caught in the same area as cod were probably too large to be consumed, elsewhere, however small edible crabs were caught that were 
probably not beyond the gape of the cod sizes found.

The mantis shrimp Rissoides desmaresti was caught in trawls mostly to the west of the Inner Gabbard bank with the exception of several 
individuals caught in an otter trawl in the deep water between the two banks.  A species of Mediterranean origin (and a possible indicator 
of climate change), there have been occasional records of R. desmaresti on the south coast of England during the last century and 
the discovery of a large mantis shrimp aggregation in Tremadog Bay, North Wales was published in 2001. The CMACS surveys on the 
Inner Gabbard and Galloper Banks appear to be the first record of the presence of Rissoides desmaresti in the North Sea and that it is a 
widespread and persistent overwintering population.  

The most abundant molluscan shellfish on the wind farm site are the queen scallop Aquipecten opercularis, the common whelk Buccinum 
undatum (Figures 9.4.2-2 and 9.4.2-3) and the painted topshell (Calliostoma zizyphinum).  Queen scallops are well distributed over the 
wind farm site occurring between the banks, on the slopes of the banks, in the deep water to the north and south of the banks as well as 
along the cable route.  Large Aquipecten opercularis exist in shallow depressions in sand and fragmented shell, but small individuals are 
usually attached to hard substrata.  Scallops filter plankton and floating organic matter from the surrounding water and form a link between 
the pelagic and benthic ecosystems.  The predators of scallops include starfish, crabs and lobsters.

The common whelk and painted topshell were also broadly distributed across the proposed development area and were often found in the 
same areas as the queen scallop.  Both species are predatory; the whelk feeds on polychaetes and bivalves (as well as some carrion); 
the painted topshell feeds on sessile cnidarians and sponges.  Crabs feed upon these snails and the empty shells are important as homes 
for hermit crabs.  There is also a market for whelks for human consumption.  Other gastropods present included sting winkles Ocenebra 
erinacea in the deep water between the banks and the necklace shell Euspira catena on sand to the north of the Gabbard bank.  A single 
dog cockle Glycymeris glycymeris and a single mussel Mytilus edulis were found to the south of the Galloper Bank.  The sea slugs 
Archidoris pseudargus and Tritonia hombergi were found in the deeper water around the two sandbanks in association with their prey of 
sponges and dead man’s fingers Alcyonium digitatum respectively.
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Figure 9.4.2-2a: Rays and commercial crustaceans caught in the 2004 beam trawl survey
Figure 9.4.2-2b: Rays and commercial crustaceans caught in the 2004 otter trawl survey
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Figure 9.4.2-3a: Elasmobranchs and commercial shellfish caught in the 2005 beam trawl survey Figure 9.4.2-3b: Elasmobranchs and commercial shellfish caught in the 2005 otter trawl survey
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9.4.2.2 Demersal Species

Desk-based Information Review
As with shellfish, the best information on fish is from commercially exploited species.  All of the following species are considered to be 
important in the region between Flamborough Head and the Dover Strait within the 50m isobath (designated marine natural area): cod, 
haddock, saithe, whiting, pollack, lemon sole, plaice, monkfish/angler fish, dogfish, dab, flounders, sole, turbot, brill, witches, skates/rays 
and sprats. 

Gadoids: Whiting Merlangius merlangus is one of the most numerous and widespread fish species in North Sea.  Cod occur in central 
and northern North Sea with considerable exchange with eastern English Channel
Pleuronectiformes: Highest abundances of plaice in southern North Sea and eastern English Channel.  Sole are at northern edge of 
there distribution in the North Sea.  Lemon sole most are abundant off northeast coast of Scotland but are found in the central North 
Sea
Clupeidae: Herring very common throughout the North Sea but were heavily fished and fishery closed in 1977 for six years, remains 
a valuable food fish.  Sprat are most abundant in southern North Sea
Ammodytidae: Five species of sandeel in the North Sea with Ammodytes marinus probably the most common
Scombridae: Mackerel migrate south in spring to spawn in central North Sea and may venture as far as the Greater Gabbard banks, 
densities low due to fishing pressure

The Centre for Environment, Fisheries and Aquaculture Science (CEFAS) has conducted an otter trawl survey of the entire North Sea 
annually since 1977 and one of the trawl sites is in close proximity to the Inner Gabbard and The Galloper banks, 3 kilometres north east 
of T4.  The species caught in the 1999 and 2000 surveys were: pout whiting, common dragonet, dab, eel, goby, horse mackerel, lesser 
spotted dogfish, plaice, poor cod, pogge, smooth hound, sole, sprat, thornback ray, tub gurnard, whiting, flounder, tope, marine lamprey, 
lemon sole, spotted ray and lesser weever fish.

The fisheries report produced by Donbrit (TR 9.5-2) identified the following species as present and/or exploited in the southern North Sea:  
bass, grey mullet, red mullet, eel, cod, whiting, pollack, monkfish (anglerfish), bream, dogfish, rays, sole, plaice, lemon sole, dab, brill, 
turbot, flounder, herring, sprat, whitebait, horse mackerel, mackerel, smelt, shad, garfish, lumpsucker (sea hen) and sandeels.

Site-specific Surveys
Two species of demersal invertebrate and twenty-two species of demersal fish were identified from the beam trawls and otter trawls.

The little cuttle (Sepiola atlantica) and squid (Loligo sp.) were the only demersal invertebrate taxa caught in the beam and otter trawl 
surveys.  All of the squid were caught in one otter trawl in the deep water between the two sand banks.  The little cuttle was more 
widespread, occurring close to both the sandbanks as well as in the deep water between them.  

Dragonet and gobies dominated the demersal fish in terms of numbers and were distributed over most of the survey area.  These fish 
prey on polychaetes and small crustaceans and are preyed upon themselves by most fish with sufficient gape to ingest them.  Sand 
gobies Pomatoschistus minutus are considered so important as a link in the benthic/demersal food chain that it is protected by the Bern 
convention.  

Lesser weaver fish Echiichthys vipera were common in the sandy habitats on the tops of the banks and to the south of the Galloper Bank.  
Britain’s only venomous fish, the lesser weaver spends most of its time buried in the sand ambushing small shrimps and other crustaceans.  
The venomous spines on the dorsal fin of lesser weaver fish and the fact that they are mainly buried with only the eyes and mouth showing 
suggest that this species is probably not an important prey species for larger fish and birds.  

●

●

●

●
●

The pogge (or hooknose) Agonus cataphractus was also relatively common and was present all over the survey site but was especially 
abundant in the vicinity of the Galloper bank.  This species lives on the seabed, using barbells on the underside of its head to find food.  
The body of Agonus cataphractus is armoured with bony plates and is probably of limited importance as a food fish for larger species. 

There were eight species of flatfish found in the survey area: Dover sole (Solea solea), (scaldfish Arnoglossuslaterna) solenette (Buglossidium 
luteum), lemon sole (Microstomus kitt), brill (Scophthalmus rhombus), dab (Limanda limanda), plaice (Pleuronectes platessa) and flounder 
(Platichthys flesus) (Figures 9.4.2-4 and 9.4.2-5).  The greatest abundances of the commercial flatfish were on the sides of the banks 
and also the most inshore parts of the cable route in the case of dover sole, plaice and flounder.  Only a single brill was caught in the 
CMACS survey in an otter trawl in the deep water between the two banks.  Scaldfish and solenette were relatively uncommon compared 
to lemon sole, dover sole and dab and were caught in the greatest abundances in the otter trawls.  Both species were generally found in 
the shallower water on the sides of the banks with the exception of a few individuals from the deep water between the two banks.  Dover 
sole and plaice almost certainly use the shallow water around the banks as spawning grounds.

The most abundant fish caught in the CMACS trawl survey was the poor cod Trisopterus minutus (Figures 9.4.2-4 and 9.4.2-5).  This small 
fish is a member of the cod family and is commercially exploited for processing into fish meal but is not used for human consumption due 
to the poor quality of its flesh.  The diet of the poor cod includes a variety of small fish, crustaceans and worms and is itself prey for larger 
demersal fish species and cetaceans.

Other gadoids found in the surveys included whiting Merlangius merlangus, cod Gadus morhua (Figures 9.4.2-4 and 9.4.2-5), ling Molva 
molva and three-bearded rockling Gaidropsarus vulgaris.   Ling was uncommon in the survey area and was only found close to the 
Gabbard bank.  Whiting was the most abundant gadoid after poor cod and was present across the proposed wind farm area and inshore 
on the cable route.   There are several species of rockling in British waters and these eel-like members of the cod family are adapted to live 
in rock crevices from the intertidal to deep subtidal. The three-bearded rockling is a predator of crustaceans and worms and are consumed 
by larger fish species such as cod and whiting. Three-bearded rockling was present all over the survey site.  Cod were caught mainly in 
the otter trawls but a few were also caught in beam trawls across the survey site.  Most individuals were large relative to other fish caught 
in the surveys and cod are probably one of the top fish predators in the survey area and probably consume most of the species described 
previously.  Cod and Whiting may use the area around the sandbanks as a spawning ground.  

There were several species caught that could be described as occasional in the area with only a few individuals found: red mullet Mullus 
surmuletus, butterfish (Pholis gunnellus), Bull-rout (or fatherlasher) (Myoxocephalus scorpius), gurnard (Aspitrigla cuculus), (Eutrigla 
gurnardus) and (Trigla lucerna), and sea snail (Liparis liparis).  

9.4.2.3 Pelagic Species

Desk-based Information Review
Pelagic species likely to be present in southern North Sea are: sandeels, herring, sprat, transparent gobies, anchovies, garfish, skipper, 
wreckfish (young), scad (horse mackerel), black sea-bream, red sea-bream and mackerel.

Herring (Clupea harengus) were probably the most common fish in northern European waters until overexploitation by fisheries caused 
a population crash.  There are distinct races, the North Sea population constitutes one such race.  The races are further subdivided into 
populations that are defined by the timing of breeding.  A breeding population can be found in any one month of the year.  Herring consume 
plankton mainly by consuming individual plankters but can filter feed if prey density is high enough.

There are five species of sandeel in the North Sea Ammodytes, Hyperoplus and Gymnammodytes, all of which are plankton feeders, often 
forming large shoals at the time of day when tidal currents are strongest.  They are exploited commercially for angling bait, fishmeal and 
a small amount for human consumption.  Sandeels are extremely important prey for many seabirds and are also eaten by cetaceans and 
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many species of fish.  Only one of the sandeel species is distributed throughout the North Sea, the other four are restricted to coastal areas 
in the northern and central North Sea.

Mackerel (Scomber scombrus) were once very abundant all over the North Sea but declined in the 1960s due to overfishing.  Since then 
recruitment has been poor and inconsistent.  Mackerel are a fast schooling fish that feed on plankton and small fish.

Sprats (Sprattus sprattus) are a smaller member of the herring family of fish.  They form large shoals in coastal waters and are distributed 
throughout the North Sea .  A short-lived plankton feeding fish , populations can recover quickly due to sexual maturation at a young age 
and relatively high fecundity given their small size. Sprats are commercially exploited for fish meal and, to a lesser extent, for human 
consumption.

The transparent goby (Aphia minuta) is a mid water fish which is truly transparent, no part of its flesh has any pigment and only the eyes 
and gut are obvious.  There are many records of this fish from the Thames area and is probably distributed throughout the southern North 
Sea.  Due to its very short lifespan, the transparent goby has a rapid population turnover.  It is probably preyed upon by many larger pelagic 
and demersal fish.

The Anchovy (Engraulis encrasicolus) has a broad distribution across the northern Atlantic.  It is a short lived plankton feeding fish that 
form large shoals feeding near the surface in summer months.  It spends the winter months in deeper water.  The anchovy is exploited 
commercially for human consumption and is also used to make fishmeal.  Its predators include hake and mackerel.

The garfish (or garpike) Belone belone is a very fast-swimming fish that swims close to the surface, feeding on herring and other clupeids.  
There are records of garfish from the Thames region and it probably occurs all over the North Sea.  There is some commercial exploitation 
of garfish but it is most popular as a gamefish.

Skipper (or Atlantic Saury) (Scomberesox saurus) is a relative of the garfish and has been recorded from Felixstowe and the vicinity of the 
Crouch River.  Its swimming behaviour is similar to garfish but its diet consists mainly of zooplankton and fish larvae.

There are several records of the wreckfish (Polyprion americanus) from the east coast of England, these are probably juvenile fish which 
have the habit of swimming beneath floating objects and it is probably an occasional visitor to the North Sea by drifting with such objects.  
The adults are not strictly pelagic as they tend to inhabit caves and shipwrecks, hence the name.  It feeds on crustaceans, cephalopods 
and fish.  

The scad (or horse mackerel) (Trachurus trachurus) has a global distribution, occurring in the Atlantic, Pacific and Mediterranean.  There is 
a distinct North Sea population and it is exploited commercially for human consumption, also as a gamefish and is used for bait.  However, 
it is late maturing compared to similar sized fish and can take many years to recover from high mortalities.  It feeds in large schools on fish, 
crustaceans and cephalopods and spawns in the southern North Sea in the summer.  The horse mackerel is prey for hake, whiting, rays 
and spiny dogfish.

There are several records of the black seabream Spondyliosoma cantharus from the east coast of England including the Thames estuary 
and in the vicinity of Burnham-on-Crouch.  It is an important food fish in Europe but is not a sufficiently abundant in most British waters to 
be of economic importance.  The black seabream can form large shoals feeding on seaweeds and crustaceans.  

The red seabream (Pagellus bogaraveo) a similar species to black seabream is also known from the North Sea is also an important food 
fish in Europe but is susceptible to overfishing due to a slow population turnover.  It has a similar diet to black seabream.

Site-specific Surveys
Six species of pelagic fish were identified from the beam trawls and otter trawls.

The most abundant pelagic species in the CMACS trawl surveys were sprats (Sprattus sprattus) and sandeels (Ammodytes sp.) and 
Hyperoplus sp. Sprats were widely distributed across the survey area and occurred close inshore on the cable route.  They probably spawn 
in the region of the Inner Gabbard and The Galloper banks but not at the time of year that the surveys were carried out.  There is a seasonal 
fishery for sprats off the southeast coast of England, mainly in January and February and are important food items for fish such as whiting 
and are also fed upon by diving birds.

Sandeels were also present across the survey area but were concentrated around the banks, probably spending some time buried in 
the sediment as protection from predators.  Sandeels feed on pelagic zooplankton and small fish and are consumed by a wide variety of 
predatory fish including cod, whiting and bass and seabirds including kittiwake, black-throated diver and guillemot.  

Herring were caught in low numbers around the banks and in the deep water between them.  This species spends daylight hours close to 
the bottom and migrates towards surface waters at night to feed.  It is preyed upon by large pelagic fish such as the porbeagle shark Lamna 
nasus and mammals such as the harbour porpoise (Phocoena phocoena). 

Sea bass (Dicentrarchus labrax) were only caught in otter trawls and in low numbers, this species is migratory in the North Sea and is a 
predator of small pelagic and demersal organisms such as sprat, herring, sandeels and squid.

The rarest of the pelagic species caught in the trawls were the transparent goby (Aphia minuta) and the anchovy (Engraulis encrasicolus).  
Anchovies are probably prey for diving birds such as gannets and the transparent goby is probably predated by larger pelagic fish such as 
sandeels.

Pelagic species tend to be severely under-represented in beam and otter trawl surveys (tending to swim up and over the mouth of the net 
frame).   Also because the net is mainly fishing the bottom and only fishes mid and surface waters while being deployed and retrieved.
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Figure 9.4.2-4a: Commercially exploited fish caught in the 2004 beam trawl survey Figure 9.4.2-4b: Commercially exploited fish caught in the 2004 otter trawl survey
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Figure 9.4.2-5a: Commercially exploited fish caught in the 2005 beam trawl survey Figure 9.4.2-5b: Commercially exploited fish caught in and the 2005 otter trawl survey
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9.4.2.4 Elasmobranchs

Desk-based Information Review
Elasmobranchs, the sharks, skates and rays, are fish with a cartilaginous skeleton. The most common elasmobranchs in shallow UK 
coastal water are the lesser spotted dogfish (Scyliorhinus canicula) and the thornback ray (or roker) (Raja clavata).  Both of these species 
are exploited commercially under the names of rock salmon and skate wings respectively. 

Elasmobranchs are generally slow growing, late maturing fish with low fecundity, and unregulated fishing and habitat degradation have 
caused large reductions in populations of elasmobranchs in general. 

In addition to lesser spotted dogfish and thornback rays, species that are known to occur in the southern North Sea are the spurdog 
Squalus acanthias, tope (Galeorhinus galeus), smooth hound (Mustelus mustelus), starry smooth hound (Mustelus asterias), cuckoo ray 
(Raja naevis) and spotted ray (Raja montagui).  The blond ray (Raja brachyura) undulate ray (Raja undulata) and the small-eyed ray (Raja 
microocellata) have expected distributions that encompass the southern North Sea.

The spurdog, (Squalus acanthias), is a pelagic deep water shark, with a range that extends over much most of the North Atlantic, North 
Sea and Mediterranean.  It is thought to spend the daylight hours at depth and then rises to the surface at night to feed on schooling bony 
fish.  It is regarded as the most abundant shark in the world but it is commercially exploited and has become much depleted in European 
coastal waters, apparently as a result of unregulated exploitation.

The basking shark (Cetorhinus maximus), the porbeagle (Lamna nasus), angel shark (Squatina squatina) and the thresher shark (Alopias 
vulpinus) are also thought to occur in the North Sea but in low numbers.  The porbeagle has a global distribution, occurring throughout the 
North and South Atlantic and South Pacific but not in equatorial seas.  It consumes schooling pelagic fish such as mackerel and herring 
but will also take squid. It is common around the coasts of southwest England but is not thought to be common in the North Sea.  The 
thresher shark has a mainly Mediterranean distribution and probably only ventures as far as the southern North Sea in warm summers 
and as a result it is an uncommon and infrequent visitor.  Compared to the Irish Sea, the basking shark is uncommon in the North Sea but 
has historically been exploited for its liver oil in northern Europe.  It is now protected under the Wildlife and Countryside Act (1981) and is 
included in the UK biodiversity action plan.  

The angel shark is sometimes sold as monkfish when it is caught as bycatch in demersal trawls.  It is occasionally present in British waters 
as a summer visitor.

Site-specific Surveys
Dogfish (Scyliorhinus canicula) and starry smooth hound (Mustelus asterias) were caught in very large numbers in the otter trawls in 
autumn 2004.  Dogfish were also caught in low numbers in some beam trawls and were widely distributed over the survey area.  This small 
shark has a varied diet of crustaceans, molluscs and bottom-dwelling fish and is known to be eaten by seals but large demersal fish such 
as cod also probably eat small individuals.  The starry smooth hound was caught only in otter trawls close to the Inner Gabbard and The 
Galloper banks; this small shark eats only crustaceans including crabs, shrimps and squat lobsters.  The number of dogfish caught in the 
trawls was greatly reduced and starry smooth hounds went from present to absent on the survey site between December 2004 and April 
2005.  Dogfish may have moved into shallower inshore waters to breed but the reason for the absence of smooth hound is not known.

Three species of ray were found in the trawl survey thornback (Raja clavata), blond (Raja brachyura) and spotted (Raja montagui) all 
in very low numbers and widely distributed over the survey area.  The former two species include shrimps, crabs and numerous fish 
including herring, sandeel and sole in their diet whereas (Raja montagui) consumes more crustaceans and much less fish than the other 
two species.

9.4.2.5 Migratory Species

Desk-based Information Review
There are several species of fish in British waters that have a diadramous lifestyle are Atlantic salmon (Salmo salar), the sea trout (Salmo 
trutta), allis shad (Alosa alosa), twaite shad (Alosa fallax) and the smelt (Osmerus eperlanus) which are all anadromous (feed and mature 
at sea but reproduce in freshwater) and the European eel (Anguilla anguilla) which are catadromous (feed and mature in freshwater but 
reproduce in saltwater).   Allis and twaite shad are discussed in more detail in Section 9.4.2-6.

Salmon and sea trout are known to occur in the River Thames in low numbers and therefore are likely to be present in the southern 
North Sea.  These species migrate downstream in rivers as young fish known as smolts which spend one or more years in the marine 
environment where they feed and grow until maturity.  Sea trout tend to remain in coastal waters during this time but salmon can move great 
distances; however the locations of the main feeding grounds, if any, are not known.  Once they reach maturity, these fish then migrate up 
rivers to areas with gravel beds where they spawn and die in the case of sea trout whereas salmon often spawn and then return to the sea 
to feed and reproduce again the following year.

The river Thames was once renowned for the huge numbers of elvers of the European eel (Anguilla anguilla) that migrated upstream 
and this species also occurs in many other estuaries in southeast England.  It is less common than it once was, probably due to fishing 
pressure.  Once the adults have reached maturity in freshwater they migrate to marine spawning areas, thought to be in the Sargasso Sea 
off the east coast of America.  Larval eels are thought to be carried back to the British Isles on the Gulf stream.  Migration of adult eels 
between fresh and coastal marine waters is known to occur in both directions although the scale is unknown. Males mature after 7-12 years 
in freshwater, females between 9-16 years.

The smelt spends most of its life in marine coastal waters, aggregating in estuaries in the winter and then moving upstream into freshwaters 
to breed.  A smelt is generally a coastal fish, its range may not extend as far out to sea as the Inner Gabbard and The Galloper banks.  
Smelt are an important winter food for many birds and is occasionally exploited for commercial purposes but it is far more important 
commercially elsewhere in Europe.  The aggregation of smelt prior to breeding migrations and their intolerance of water pollution makes 
them vulnerable to industrial impacts.

Site-specific Surveys
No migratory species were caught during grab or beam trawls.  This is unsurprising since such species are only likely to pass through areas 
such as the proposed Greater Gabbard Offshore Wind Farm development occasionally.

9.4.2.6 Rare/threatened  and Protected Species

All seven marine and estuarine species protected under national, European and international legislation and found on British coasts have 
confirmed records off southeast England.  These species are: Allis shad (Alosa alosa), twaite shad (Alosa fallax), Lampern (Lampetra 
fluviatilis), sea lamprey (Petromyzon marinus), common goby (Pomatoschistus microps), sand goby (Pomatoschistus minutus) and 
sturgeon Acipenser sturio.  Sturgeon is unlikely to occur as it is extremely rare in UK waters, the last recorded landing was at Grimsby in 
1986 (from www.fishbase.org).  Allis and Twaite shad are potentially present in the region of the Inner Gabbard and The Galloper banks.

Both species of goby are protected by the Bern Convention Appendix III (Protected Fauna Species) due to their importance in marine 
foodwebs.  The Bern Convention was implemented in the UK as the Wildlife and Countryside Act (1981) which prohibits the killing, injuring 
or taking, the possession or trade of wild animals without an appropriate licence. The sand goby is likely to be present in the survey area, 
especially in the shallow sandy areas and is important prey for most large demersal fish.  The common goby is unlikely to be present in the 
proposed wind farm area as it is generally found in lower salinities than the open sea and in less than one metre of water.

The river lamprey or lampern (Lampetra fluviatilis) and sea lamprey (Petromyzon marinus) have Europe-wide distributions. 
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The salmon, sea trout and European eel are all recognised under the UK Salmon and Freshwater Fishery Act (1975).  The Act gives the 
Environment Agency powers to introduce byelaws to protect salmon, trout and eels and also to limit the number of net licences and rod 
licences that give the holder the right to catch these fish.  Salmon are also a UK BAP species.

The tope, (Galeorhinus galeus) is a UK Biodiversity ‘species of concern’ and uses inshore areas for pupping and nursery grounds.  No 
tope were caught in the CMACS surveys but the crew of the fishing vessel Harvester did state that they had previously caught them while 
trawling in the region of the Inner Gabbard and The Galloper banks.

The Thames is one of the few rivers where allis shad (Alosa alosa) and twaite shad Alosa fallax are known to spawn in the British Isles.  
Catches have been reported in the Thames and Medway rivers between 1973 and 1996.  However, they are only present in low numbers 
when they make their upstream spawning migrations in April-May with spawning occurring over gravels in June.  There has been a 
dramatic decline in shad abundance across Europe and is believed to be virtually absent in rivers where it was thought to have once 
spawned.  Physical barriers to spawning migrations and poor water quality are thought to have caused this decline.  

Both species of shad are listed on Annexes II and V of the Habitats Directive and are listed in the Bern convention, allis shad on Appendix 
II and twaite shad on Appendix III.  Allis and twaite shad are currently protected under schedule 5 of the Wildlife and Countryside Act 1981 
.  Both species of shad are also listed as UK BAP species.

9.4.2.7 Fish Nursery and Spawning Grounds 

The shallow water of the southern North Sea and the estuaries of southeast England are important spawning and nursery grounds for 
many species of fish.  The following information is primarily derived from CEFAS data.

Spawning grounds
Sole Solea solea (Figure 9.4.2-6a) generally spawn in spring and early summer in shallow water. According to one source, sole are believed 
to have extremely widespread spawning grounds that are continuous throughout the southern North Sea, eastern English Channel and 
Thames estuary whereas a separate source indicates a far more restricted spawning grounds with discrete areas in the Thames estuary 
and off the Kent coast.  The proposed wind farm array may be included in the spawning grounds depending on the data source used.

Bass (Figure 9.4.2-6b) are believed to spawn in the eastern English Channel and outer Thames estuary during April and May, possibly 
June.  The proposed turbine array on the Galloper bank is within the northern-most part of the bass spawning grounds.

Plaice (Figure 9.4.2-6c) spawn early in the year between January and March on spawning grounds that extend throughout the English 
Channel and offshore in the southern North Sea.  Most of the proposed wind farm coincides with the spawning areas of plaice.

There are distinct populations of Herring (Figure 9.4.2-6d) in the North Sea which breed at different times of year.  The populations that 
breed inshore do so in spring but those that spawn offshore do so in summer and autumn.  Nevertheless, both populations have very 
specific requirements gravel seabeds here the eggs are shed and stick to the sediment particles, eventually forming thick layers on the sea 
bottom.  The inshore breeders are mainly known from the Blackwater estuary in Essex and off Stud Hill, Kent and therefore these inshore 
grounds are far to the south of the proposed wind farm.  The offshore spawning grounds, however, are not very far from the proposed Wind 
Farm array.

Cod (Figure 9.4.2-6e) spawn far offshore in deep cool water and are therefore restricted to a relatively small area in the middle of the 
southern North Sea that is almost as far from the proposed wind farm as the wind farm is from the eastern English coast.

Nursery Grounds
Sole larvae are initially pelagic but become bottom-feeding flatfish when 12-15mm long.  The young fish live very close inshore, often 
amongst the breakers on sandy shores and therefore will not be affected by the proposed wind farm.

Bass also develop in shallow inshore waters, using estuaries as nursery areas where very young fish may penetrate into virtually fresh 
water.  As a result, the proposed wind farm will not affect bass development.

Despite offshore spawning areas, the development of young plaice mainly occurs inshore.  The eggs and initial larval stages are pelagic 
and have drifted inshore by the time the larvae have metamorphosed into bottom-feeding flatfish.  As a result the nursery areas of plaice 
do not extend as far offshore as the proposed wind farm array.

The development of herring larvae is pelagic once the demersal eggs have hatched and shoals of young fish are found in coastal waters.  
There is the possibility of overlap between the proposed wind farm array and the herring nursery areas.

Cod larvae have a pelagic development in a large area in the middle of the North Sea and there is considerable overlap between the 
proposed wind farm array and the cod nursery areas.
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Figure 9.4.2-6a: Spawning and nursery grounds of sole in the southern North Sea Figure 9.4.2-6b: Spawning and nursery grounds of bass in the southern North Sea
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Figure 9.4.2-6c: Spawning and nursery grounds of plaice in the southern North Sea Figure 9.4.2-6d: Spawning and nursery grounds of herring in the southern North Sea
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Figure 9.4.2-6e: Spawning and nursery grounds of cod in the southern North Sea
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9.4.2.8 Sensitivity of Fish Species and Communities

Most of the small fish in the Greater Gabbard area such as gobies, sprats and dragonets are fast maturing (less than a year) and can 
double their population in less than 15 months.  Most of the other fish including the gadoids, sandeels and flatfish are slower maturing and 
can take between 1.5 and 4.5 years for the population to double.  The exceptions to this timeframe for population recovery are the gurnards 
which can take between 4.5 and 14 years for the population to double, obviously making them more vulnerable to impacts than the other 
fish. Elasmobranchs are especially vulnerable to mortality due to human impacts; they take many years to mature and have low fecundity 
and some heavily exploited elasmobranchs such as the blue skate Raja batis have never recovered, even after fishing was banned.

The fish caught in the trawls on and around the Inner Gabbard and The Galloper banks have an association with the seabed at some 
point in their lifestyle whether it is for feeding or reproduction.  Herring and sandeels are pelagic as larvae and adults but both require 
specific seabed types for reproduction.  Gadoids also swim in the water column and are pelagic as larvae but often feed on the seabed.  
Flatfish, gobies and species such as pogge spend virtually their entire lives on the seabed and have specific requirements of their habitat.  
Therefore, change in the seabed type is likely to have an impact on the fish community in any area where change has occurred.  However, 
changes in benthic habitat would probably only cause movements of fish between areas rather than mortality.

Some large marine predators are believed to use noise and shockwaves to facilitate the capture of prey.  Thresher sharks are thought to 
stun fish with rapid flicks of their very long tail fin and dolphins and porpoises may use their vocal ability to stun fish as well as locate them.  
Fish with swim bladders, an internal gas-filled organ used for buoyancy, are the most susceptible to damage by noise as the variation in 
density between the flesh of the fish and the swim bladder can lead to tissue damage as the pressure wave passes through the body.  
However, fish without swim bladders such as flatfish and mackerel are still at risk from very high magnitude sounds.

There were several species of elasmobranch present in the trawls including three species of ray and two species of shark.  All of these fish 
use special sensory organs in the nose called ampullae of Lorenzini to detect prey by sensing the weak electromagnetic fields generated 
by the muscles of the prey organism.  Any man-made source of electromagnetic field could have the following effects:

No effect on a shark or ray, either because it could not be detected or was ignored.
Cause an attraction by emulating the fields generated by prey
Or repulse the animal by over stimulating the sensory organ. 

 The result of the second possibility would be wasted energy on the elasmobranch’s part by searching for prey where there was none.  
The result of the third possibility could be denial of access to feeding or breeding grounds or interference with a transition between such 
areas.

9.4.3 Marine Mammals
Marine mammals present in UK waters comprise cetaceans (whales and dolphins), pinnipeds (true seals, eared seals and walrus) and the 
otter. Of these, only certain species of cetaceans and pinnipeds may be found within the general area of the proposed Greater Gabbard 
Offshore Wind Farm. These are considered below.

The order Cetacea is divided into two sub-orders; the odontocetes and the mysticetes. The odontocetes, or toothed whales, is the sub-
order to which dolphin and porpoise belong.  These animals are generally smaller than mysticetes and have adapted the use of very high 
frequency sounds such as echolocation in communication, orientation and feeding. Odontocete cetaceans are typically found in coastal 
waters inside the continental shelf.  The mysticetes, or baleen whales, are large oceanic whales that have use low-frequency sounds to 
communicate over long distances.

●
●
●

9.4.3.1 Existing Information on the Distribution of Marine Mammals in the Development Area

A summary of the distribution of marine mammals throughout English coastal waters in the North Sea, including the Greater Gabbard 
Offshore Wind Farm proposed development area within the Outer Thames Estuary, identifies that eight marine mammal species occur 
regularly over large parts of the North Sea.  These include: pinnipeds; grey seal (Halichoerus grypus) and harbour seal (Phoca vitulina, 
formerly common seal); odontocetes; harbour porpoise (Phocoena phocoena); bottlenose dolphin (Tursiops truncatus); white-beaked 
dolphin (Lagenorhynchus albirostris); Atlantic white-sided dolphin (Lagenorhynchus actus) and killer whale (Orcinus orca); mysticetes; 
minke whale (Balaenoptera acutorostrata).  

Certain other species, including sperm whale (Physeter macrocephalus), long-finned pilot whale (Globicephala melas) and short-beaked 
common dolphin (Delphinus delphis) are occasional visitors to the southern North Sea, including the Outer Thames Estuary area, but 
sightings are relatively rare.

It is therefore possible that any of the above species occur within the development area as occasional visitors; however, certain species 
are much more likely to be encountered and these are considered further below.

Cetaceans
Of the cetaceans, the harbour porpoise is the most common marine mammal in the North Sea and the only cetacean likely to be found in 
any numbers around the proposed Greater Gabbard Offshore Wind Farm development area.  The Small Cetacean Abundance in the North 
Sea (SCANS) project estimated the harbour porpoise population of the North Sea at between 210,000-340,000 individuals in the summer 
of 1994. The SCANS project was a major international collaborative survey program carried out to provide baseline data on cetacean 
abundance in the North Sea, Baltic and Celtic Seas. SCANS and other survey data has been interpreted to conclude that harbour porpoise 
were abundant throughout English North Sea coastal water except in the southern fringes of the study area (below lattitude 53.5o North) 
which includes the proposed Greater Gabbard Offshore Wind Farm development area. Amore recent estimate of the North Sea Harbour 
porpoise is put at 350,000 individuals.

Harbour porpoise have been reported as being widely distributed across the north and central North Sea with important concentrations off 
the west coast of Scotland, in the southern Irish Sea, and off South-Western Ireland, while in contrast, the shallow, more silt laden, waters 
of the southern North sea have few sightings.  The Inner Thames Estuary area (south west of the proposed Greater Gabbard Offshore 
Wind Farm development) was once used frequently by harbour porpoise but now receives only isolated visits from vagrants that are either 
stranded or washed ashore dead.  Other authors have suggested that numbers of harbour porpoise in the southern North Sea and English 
Channel declined during the 20th century.  The relatively shallow and uniform nature of the southern North Sea may be largely responsible 
for the low diversity of cetaceans and lack of specific favoured locations.

Surveys carried out by the Joint Nature Conservation Committee (JNCC) Seabirds at Sea Team resulted in encounter rates of up to 
0.09 animals/km during November to April and May to October 1998 for harbour porpoise in proximity to the Outer Thames Estuary.  
The Environmental Statement for London Array Offshore Wind Farm reported an encounter rate of 0.042 harbour porpoise per km (boat 
survey).

The proposed development area is thus widely reported as being relatively poor in both numbers and diversity of cetaceans compared to 
other areas around the UK. Harbour porpoise are the only species likely to be encountered but the area is considered relatively unimportant 
even for this species compared to more northern and central North Sea areas.  

It is worth noting that harbour porpoise populations in the North Sea are threatened primarily by mortality through bycatch associated with 
gill and tangle nets which may be above sustainable levels.
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Pinnipeds
The grey seal is the more abundant of the two species found around the UK.  JNCC (2005a) report that approximately 124,000 grey 
seal, an estimated 40% of the world population of grey seals, breed at sites in Britain.  Grey seal populations are generally agreed to be 
increasing; the northeast Atlantic population, of which southern North Sea animals are a part, has been increasing by around 6% annually 
since the 1960s.

The main grey seal breeding colonies are the Inner and Outer Hebrides, Orkney, Shetland, the mainland coast of north and north-east 
Scotland, the Isle of May, the Farne Islands and west Wales.  Grey seal are not numerous in the region of the proposed Greater Gabbard 
Offshore Wind Farm development (Figure 9.4.3-1).  The nearest known grey seal haul out to the proposed Greater Gabbard Offshore Wind 
Farm development is Scroby Sands where several hundred individuals may be seen during spring and summer.  The number of individuals 
likely to be present in the area of the wind farm and southern North Sea in general is unknown but comprises a very small proportion of 
the overall UK population.

The population size of harbour seal in the area is also low in comparison to other areas of the UK (Figure 9.4.3-2) with harbour seals along 
the Essex and Kent coastlines for example accounting for only 0.3% of the British population and with no harbour seals breeding in Suffolk.  
The total UK harbour seal population is estimated at between 48,000 and 56,000 animals (JNCC 2005b).  Approximately 3,000 harbour 
seals are believed to be present in the Wash region.

Harbour seal are a very widely distributed species with a circumpolar distribution in the Northern Hemisphere; the UK population is 
understood to be recovering following a severe decline in numbers associated with a phocine distemper virus (PDV) in 1988.

The nearest location where harbour seals occur regularly is understood to be Hamford Water, nearly 40 km to the west of the proposed 
Greater Gabbard Offshore Wind Farm area.  No pinniped species were reported in proximity to the site by the JNCC Seabirds at Sea Team.  
Regular records of pinniped sightings are kept at Landguard Bird Observatory (Felixstowe).Here, only occasional grey and harbour seals 
are seen and these tend to be individual animals.

The proposed Greater Gabbard Offshore Wind Farm development area is considered to be relatively unimportant for pinnipeds.
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Figure 9.4.3-1:  Distribution of grey seal around the UK (From JNCC 2005a, Data source: Sea Mammal Research 
Unit. The main map shows the primary breeding sites of grey seals around the UK. There are further, smaller, 

dispersed breeding sites on the coasts of Cornwall and west Wales, and near the main breeding sites. Inset map 
shows presence in 10km squares)

Figure 9.4.3-2: Distribution of harbour seal around the UK (From JNCC 2005b,  Data source: Bleakley (1997); Sea 
Mammal Research Unit. The map shows records of common seals from surveys of haul-outs during the moulting 

periods of 1996 and 1997 for Scotland. For England the map shows records from surveys undertaken in 1993, 
and for Northern Ireland records from surveys undertaken in the early 1990s. Inset map shows presence in 10km 

squares)
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9.4.3.2 Site-Specific Surveys

Methodology
Marine mammal surveys were undertaken concurrently as the boat-based bird surveys commissioned by GGOWL.  Each survey covered 
approximately 238km and followed standard transects set at 1.8 nm intervals running approximately perpendicular to the coast (Figure 
9.4.3-3).  Each survey took approximately two days to complete in daylight hours.  

These surveys commenced in April 2004 and were undertaken on a monthly basis, as weather conditions permitted, until July 2005. These 
surveys continue to be undertaken.  As far as possible, no survey was conducted in a Beaufort sea state of more than 3; in line with current 
guidance on survey techniques (COWRIE 2003).  However, on occasions the sea stare did exceed this for short periods.  A total of 16 
surveys have been included in this analysis; dates and sea states over the course of each survey are summarised in Table 9.4.3-1.

Marine mammal sightings were noted by the two trained mammal surveyors on board.  The position of each sighting was recorded by 
estimating the animal’s position in relation to the boat.  Vessel speed during survey was between 6.5 and 10 knots, depending on the vessel 
and sea conditions.

Sea State

Survey Month Survey Number Start Mid End

Apr-04 1 1 1 1
2 2 1

May-04 2 2 2-3 1-3
3 2-3 1

Jun-04 3 2 2 2
1 2 3

Jul-04 4 1 1 1
1 1 1

Aug-04 5 2 2 2-3
1 1 2

Sep-04 6 2 2-3 2-3
2-3 3-4 2

Nov-04 7 3 2 1
2-3 2 2

Nov-04 8 2 2 2-3
2 2 2

Dec-04
9 2 2 1-2

1-2 2 2
3 3-4 3

Jan-05 10 2-3 2-3 2
Feb-05 11 2-3 2-3 2

Mar-05 12 2 1 1
1-2 1 1

Mar-05 13 2 3 3
2-3 2 2

Apr-05 14 1 2-3 2-3

May-05 15 4-5 4 4
1-2 1-2 2

Jul-05 16 2 2 2-3
3-4 3 2-3

Table 9.4.3-1: Survey dates and sea states 
during bird/mammal boat surveys (NB most surveys span more that one day)
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Results
Marine mammals were recorded in 14 out of the 16 surveys.  The surveys when no marine mammals were recorded were in May and June 
2004.  A total of 176 marine mammals were recorded, comprising: 2 harbour seal; 6 grey seal; 1 unidentified seal species; 1 unidentified 
dolphin species and 166 harbour porpoise.  Harbour porpoise were therefore by far the most commonly encountered marine mammal 
during the surveys.  Animals were widely distributed across the survey area but relatively uncommon in The Galloper array area (Figure 
9.4.3-4).

Only individual pinnipeds were seen.  The Inner Gabbard and The Galloper sandbanks are not exposed at low tide and so are not used 
as haul-outs by seals.

The vast majority of harbour porpoise sightings were also of individuals; however, on occasions up to 6 individuals were seen.  The average 
group size was 1.39 harbour porpoise.

Harbour porpoise were most frequently recorded in March and April (Figure 9.4.3-5) with a maximum of 37 sightings in April 2004 and 52 in 
March 2005 compared to an overall average of 10.4 sightings per survey.  Throughout all surveys the average encounter rate (unadjusted 
for sea state) was 0.04 harbour porpoise individuals per km of survey.

Figure 9.4.3-5: Number of harbour porpoise recorded during each survey

The vast majority of harbour porpoise sightings were of individual adults.  Occasionally, the surveyors noted size differences between two 
individuals, suggesting the presence of a mother and calf.

Harbour and grey seals were recorded only during late autumn/winter through until spring, between the months of November and May.  The 
average encounter rate (both seal species combined, including one unidentified individual) was 0.002 individuals per km of survey.

The single dolphin (unidentified species) was recorded in July 2005.  The encounter rate for dolphins was 0.0003 animals per km of 
survey.

Because most sightings were single encounters over a limited time period it is very difficult to determine whether marine mammals sighted 
were foraging or engaged in other activities such as transit between foraging areas, mating etc..  There was some evidence of foraging 
activity when seabirds were attracted to sites where porpoise were feeding but most sightings did not provide such clear evidence.

9.4.3.3 Importance of the Development Area for Marine Mammals

It is readily apparent from the site-specific survey data that the conclusions of the desk-based information review are fully supported; 
harbour porpoise is the marine mammal species that is most likely to be encountered but numbers of this species in the survey area are 
relatively low and thus representative of the Outer Thames Estuary and southern North Sea region as a whole.  Encounter rates for harbour 
porpoise during site-specific surveys (0.04 animals per km) were very similar to those previously reported for the general area (0.01 – 0.09 
animals per km), cf. Section 9.4.3.1.

Slightly higher numbers of grey seal were noted compared to harbour seal (6 grey seal compared to 2 harbour seal with 1 unidentified 
individual).  Grey seals may be slightly more common on site because the Greater Gabbard Wind Farm development area is a relatively 
exposed offshore site and this is an environment more typical of grey seal.

The encounter rates quoted for marine mammals from the site-specific surveys are probably slightly conservative as they do not take into 
account sea state which will act to reduce recording efficiency as conditions worsen.  Based on correction factors presented by Northridge 
et al. (1995), a best estimate is that a typical correction factor of 3-4 is required when survey conditions are sub-optimal (i.e. sea state > 1).    
Applying such correction factors would make no significant change to the results since more than 50% of harbour porpoise were recorded 
in calm conditions (sea state 1) during surveys in April 2004 and March 2005.

It should be recognised, despite the generally low numbers of marine mammals expected and recorded on site, that individual marine 
mammals or small groups of harbour porpoise in particular could be present in the vicinity of the wind farm during construction, operation 
and decommissioning.  The ecology, legal protection status and sensitivities of harbour porpoise and the two seal species recorded is 
considered further in Section 9.4.3.4, below.

9.4.3.4 Ecology and Sensitivities of Marine Mammals

In UK waters, protection is given to all cetaceans species through Section 9 of the Wildlife and Countryside Act (1981), which prohibits the 
deliberate killing, injuring or disturbance of any cetacean. The Countryside and Rights of Way Act (2000) extends this protection to cover 
reckless disturbance. 

Protection is also afforded to cetaceans through listing under Annex IV of the Habitats Directive (92/43/EEC), implemented by The 
Conservation (Natural Habitats, etc.) Regulations (1994).  Annex IV precludes the deliberate capture, killing or disturbance of all marine 
mammals.  Furthermore, the UK is a signatory to the Agreement on the Conservation of Small Cetaceans of the Baltic and North Seas 
(ASCOBANS) and has applied its provisions in all UK waters. These include the requirement that the signatories “work towards....the 
prevention of...disturbance, especially of an acoustic nature”. 
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The harbour porpoise is a UK BAP species and both the harbour porpoise and the two  seal species are listed under Annex II of the Habitats 
Directive (92/43/EEC) which obliges signatories to consider the establishment of Special Areas of Conservation (SACs) for listed species.  
In addition, both grey and harbour seals are afforded limited protection through the UK Conservation of Seals Act (1970).

Harbour Porpoise Ecology
The harbour porpoise is the most common cetacean species found in the UK, and north-eastern European waters.  In the British Isles, and 
adjacent seas, calves have been observed between February and September, particularly during May to August with a peak in June, this 
coincides with the findings from reproductive studies conducted upon stranded or by-caught animals. The gestation period of the harbour 
porpoise is ten months so that peak mating occurs in August. Evidence for social and sexual activity in late summer has been widely 
reported. Females are believed to nurse their calves for between eight and twelve months, although weaning is a gradual process, and 
young probably start taking solid food after a month or two.

Studies using skeletal material, along with studies of tooth structure and genetics together suggest that sub-populations of harbour 
porpoises may exist in the North Sea and adjacent waters, with possible separate populations occurring in the Irish Sea, northern North 
Sea, and southern North Sea (Netherlands). Genetic evidence from the UK and elsewhere also indicates that males disperse more widely 
than females.

Harbour porpoise in the North Sea feed mainly on demersal fish, notably small gadoids, clupeids and sandeels.  It is believed that the 
balance of their diet has changed over the past 40 years from herring to whiting dominated, reflecting the change in composition of 
available food resources.

Grey Seal Ecology
Grey seal in the North Sea pup in winter (October to January) with southern animals pupping later than their northern counterparts.  
Moulting takes place in February and March.

Grey seals may forage over a very large area. An investigation into the movements and foraging behaviour of grey seals in the general 
area of the proposed Rødsand Wind Farm, Denmark, established average home range (the area in which a seal regularly forages for 
food) of 3,980km2 for grey seals. A similar investigation in the Baltic Sea revealed home ranges from 1,088 to 6,400 km2. Thus grey seals 
may be expected to forage over a very wide area and individuals associated with widely dispersed haul outs around the UK and European 
mainland coasts could theoretically forage over the proposed Greater Gabbard Offshore Wind Farm development area.

The grey seal is an opportunistic hunter that feeds on a variety of fish and invertebrates. Prey items are dominated by sandeels, gadoids 
(cod and whiting) and flat fish but other prey such as invertebrates including squid and octopus are probably taken when available.

Harbour Seal Ecology
Pupping occurs in summer (June to August) for harbour seals.  Moulting at haul outs generally occurs in August.

Harbour seals have generally been considered to range less widely than grey seals; foraging within 60km or so of their haul out sites.  
However, recent evidence from Denmark suggests that harbour seal may range much more widely than this.

Harbour seal eat a wide range of prey, including sand eels, gadoids, herring and sprat,  flatfish, octopus and squid.

Marine Mammal Sensitivity to Sound
The following provides a brief overview of the importance of underwater sound for marine mammal species that will be considered in 
the impact assessment (Section 10.2.3) for the proposed Greater Gabbard Offshore Wind Farm development.  Further detail on the 

physiological and behavioural significance of underwater sound, and the potential adverse impacts of elevated levels of sound through 
anthropogenic noise, is provided in Section 10.2.3 and in the underwater noise technical report (Technical Report TR9.5-6a).

Underwater sound is essential to marine mammals which produce a variety of noises that have been described as clicks, pops and whistles 
and utilise such noises during hunting, breeding and communicating.  Sound use includes echo-location by harbour porpoise for navigating 
and feeding.  

The marine environment is noisy with ambient noise arising from wave action, bubble formation, action of wind and rain on the sea surface 
and noise from wildlife. This ambient noise combines with man made noise produced from sources such as shipping, offshore installations 
and fishing sonar to produce background noise which varies with different locations due to the influences of the existing sea bed; geology 
and bathymetry changes. 

Noise generated during wind farm construction, operation and decommissioning will contribute to existing background noise.  Certain high 
energy activities, such as piling of foundations , may produce noise levels that could cause: 

primary effects, such as immediate or delayed fatal injury of animals;
secondary effects, such as injury or deafness, which may have long-term implications for survival.

Such effects are expected close to powerful noise sources.  Further away from high energy noise sources, or as a result of lower energy 
activities such as vessel movements, rock dumping and cable laying, milder effects could occur which may be classed as:

3. tertiary (behavioural) effects, such as avoidance of the area.  

Behavioural effects may be significant where the man-made noise source is in the vicinity of important areas such as breeding grounds, 
migratory routes or key feeding grounds for marine mammal populations.

Primary  effects can be caused by the sudden onset of very loud noise which may cause lethal effects through the damage of sensitive 
tissues.  Sub-lethal (secondary effect) levels of noise may damage hearing by causing decreased auditory sensitivity.  The extent of hearing 
damage from noise emitted from a point source depends upon a number of factors such as the physiological and physical behaviour 
of the mammal, the duration of the noise, the frequency of the noise, the magnitude of the noise and the background environment.  If 
exposure to the noise is brief then hearing may be recoverable (Temporary Threshold Shift or TTS); if the noise is long in duration or 
has a sudden onset then hearing, particularly in the higher frequencies, can be permanently lost (Permanent Threshold Shift or PTS).  
Permanent hearing damage occurs this may have serious consequences for individuals affected through impaired foraging, predator 
detection, communication, or mating disruption.

Sound is thus highly important for marine mammals and is recognised here as the most important potential impact on this group that will 
be considered further in Section 10.2.3.  The worst-case noise levels expected to be produced by the proposed Greater Gabbard Offshore 
Wind Farm, and the physiological and behavioural implications for key species of marine mammals, were the subject of the technical report 
provided in Technical Report TR 9.5-6a.

9.4.3.1 Conclusions

The existing marine mammal distribution on or near the proposed wind farm site has been assessed using desk-based methods and on-
site observations.  In summary, whilst the Outer Thames Estuary, southern North Sea and English Channel are not particularly important 

1.
2.



Greater Gabbard
Offshore Winds Ltd

9—99

for marine mammals in the context of the wider UK, several species protected under National and International legislation may be present 
throughout the year.  These are harbour porpoise, harbour seal and grey seal.

Other marine mammal species such as minke whale, killer whale and several dolphin species could occur in the vicinity of the development 
but are considered to be only transient visitors to the area.

9.4.4 Intertidal and Terrestrial Ecology
This section describes the baseline inter-tidal and terrestrial ecology relating to the locations of the onshore infrastructure works and their 
environs.  The information supporting the baseline has been gathered through a combination of desk-based assessment and field work.  
The information review and field work was targeted within the area defined in Figure 9.4.4-3 (Section 9.4.4.3), although mobile species 
associated with adjacent areas were considered if there was potential for individuals to occur within the main survey area.

The following summary focuses on species and habitats within the limited area that could be affected by the intertidal and onshore works 
described in Section 6.7. Full details of the survey are provided in the CMACS Intertidal and Terrestrial Ecology technical report (TR 9.4-4).

The primary aim of the baseline site description, and subsequent assessment (Section 10.2.4), is to identify or exclude species and 
habitats that are relevant to a Town and Country Planning Act consent.  The relevant policies, as worded in Section 5.3, are as follows:

ENV18-relates to development that could have a material adverse impact on:

‘Ramsar’ sites
Special Protection Areas
Special Areas of Conservation
National and Marine Nature Reserves
Sites of Special Scientific Interest
Sites proposed for the above designations
Sites supporting species protected by specific legislation and species list in Red Data Books (nationally rare species)

ENV19-relates to development which could have a material adverse impact on regionally important habitats, in particular County Wildlife 
Sites

AP14-relates to development which could result in:

the loss, or significant alteration of important habitats, including heathland, woodland, dunes, water meadows, other permanent 
pasture, parkland, marshes, saltmarshes, vegetated shingle, mudflats, streams, ponds, reedbeds, green lanes, trees and hedges
the threat to rare or vulnerable species, especially those protected by law
the threat to species or habitats identified in National or Local Biodiversity Action Plans

AP15-relates to proposals for developments which may affect a European Site, a proposed European Site or a Ramsar site.
This section does not include ornithological aspects which are considered separately in Section 9.4.5.

●
●
●
●
●
●
●

●

●
●

9.4.4.1 Ecology of the Proposed Cable Landfall Area

The Suffolk coast in this area is comprised of sand dunes, with dune sequences including dune slacks and dune heathlands and coastal 
vegetated shingle.  These habitats, and adjacent areas used for agriculture, conservation (including woodlands, heath and wetlands) 
support a variety of wildlife of conservation importance, some of which is afforded legal protection.  Species known or likely to occur in the 
survey area that have been identified by desk top study and consultation are as follows:

Amphibians
There are no records of great crested newt (Triturus cristatus) in the immediate survey area although other amphibians including common 
frog, smooth newt and toad all occur.  It is understood that great crested newt distribution in Suffolk closely matches the distribution of clay 
geology.   This is reflected in pond density in Figure 9.4.4-1 (darker blue shading indicates higher pond density) which is closely correlated to 
clay geology.  Great crested newt are therefore considered unlikely to occur within the survey area; the closest known record is from Leiston 
Hall Abbey,  approximately 3 km west of Sizewell A power station.  Great crested newt are protected under the Wildlife and Countryside Act 
1981 which make it an offence to capture, disturb, kill or injure the species.  The habitat, including breeding ponds and ditches and terrestrial 
areas used by this species are also protected from damage or destruction.  They are also a Suffolk BAP species.

Figure 9.4.4-1: Great crested newt distribution in Suffolk (from Suffolk Biological Records Centre)
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Mammals
Water vole (Arvicola terrestris) occur in Sizewell Marshes SSSI which is continuous with ditches in the survey area.  Water vole are afforded 
protection under Schedule 5 of the Wildlife and Countryside Act 1981 and are a BAP priority species whose habitat is legally protected.

Water shrew (Neomys fodiens) are known to occur ditches close to the survey area (this species is understood to occur within Sizewell 
Marshes SSSI).    This is a local BAP species and all shrew species are protected under the Wildlife and Countryside Act, 1981 (Schedule 
6); it is illegal to capture or kill them except under licence.

Common pipistrelle bat (Pipistrellus pipistrellus), soprano pipistrelle bat (Pipstrellus pygmaus) and brown long-eared bat (Plecotus auritus) 
have been recorded in the woodlands adjacent to Sizewell “A” Nuclear Power Station.  The Wildlife and Countryside Act 1981 (WCA) 
protects bats and their roosts in England.  The Countryside and Rights of Way Act 2000 (CRoWA) has amended parts of the WCA, making 
it an offence to recklessly disturb a bat or its place of shelter.  All bats are also designated as ‘European protected animals’ under The 
Conservation (Natural Habitats,& c.) Regulations 1994 (i.e. Habitats Directive).  Pipistrelle bat is also a Suffolk BAP species.

Otter (Lutra lutra) are known to occur on the Sizewell Marshes SSSI.  Otter are classified as ‘Near Threatened’ on the IUCN Red List 2004.  
They are listed under CITES Appendix 1 (4), Appendix II of the Bern Convention and Annex II of the EC Habitats Directive (6). In the UK 
otters are protected by Schedule 5 of the Wildlife and Countryside Act 1981.

Brown hare (Lepus europaeus) is a UK BAP species.  This species does occur in open habitats within Sizewell Marshes SSSI but is not 
thought to be present within the survey area.

Reptiles
Grass snake (Natrix natrix), common lizard (Lacerta vivipara), adder (Viper berus, Figure 9.4.4-2) and slow worm (Anguis fragilis) all occur 
close to or within the survey area, associated in particular with coastal grassland but also with freshwater habitats (grass snake).  All native 
reptile species are protected under Schedule 5 of the Wildlife and Countryside Act 1981, making it illegal to intentionally or deliberately kill 
or injure them; this includes foreseeable ‘accidental’ killing or injuring through development.

Common lizards in Suffolk tend to prefer lighter soils, being found in sandy areas.  This suggests that their presence on the light sandy 
soils around Sizewell is a possibility.

Invertebrates
Sizewell Marshes SSSI, largely to the west of the Sizewell Nuclear Power Stations but including an area of wet woodland to the south of 
the Sizewell A power station, is important for both terrestrial and aquatic (freshwater) invertebrates (see Section 9.4.4.2).  The nationally 
uncommon diving beetle (Suphrodytes dorsalis) and the snail (Bithynia leachii) have been recorded in ditches within the wet woodland 
south of Sizewell A power station.

Notable terrestrial invertebrate species recorded in the wider survey area include ant lions (Eurolean nostras) which are associated with 
heathland habitats in the Suffolk Sandlings SPA.  This species, a member of the order Neuroptera (lacewings) which is found nowhere else 
in the UK, requires sandy soils where larvae use pits to trap small insects.  This is a Suffolk BAP species.

The intertidal area along this part of the coast of Suffolk is dominated by relatively steeply shelving shingle beaches of rounded stones 
under regular mobilisation by wave action. Such habitats are not generally associated with highly diverse or productive intertidal benthic 
invertebrate communities; indeed, previous surveys have recorded that along the shingle coastline around Orford Ness, the mobility of 
large stones means that the intertidal zone is largely devoid of marine life, with the exception of amphipods feeding on strandline debris.

Figure 9.4.4-2: Adder distribution in Suffolk
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9.4.4.2 Designated Sites

Statutory and non-statutory conservation sites are detailed in Section 9.2.  This following section highlights key species and habitats,  
relevant to the proposed onshore works. 

The wet woodland immediately south of Sizewell “A” Nuclear Power Station is conserved and managed as a nature reserve by the Suffolk 
Wildlife Trust on behalf of British Energy, this is part of the wider Sizewell Marshes SSSI.  The Sizewell Marshes are known for their diverse 
ground flora, breeding birds, habitat for water vole and otter and diverse invertebrate fauna including terrestrial and aquatic beetles, flies, 
moths, dragonflies (including the Norfolk hawker, Aeshna isosceles and hairy dragonfly, Brachytron pratense), damselflies (including 
variable damselfly, (Coenagrion pulchellum) and lesser red-eyed damselfly,  (Erythromma viridulum) and spiders.  The dragonflies and 
damselflies are all red data book species; the Norfolk hawker is also protected under Schedule 5 of the Wildlife and Countryside Act 
(1981).

Leiston-Aldeburgh SSSI is adjacent to the location of the proposed sub-station.  This site contains a rich mosaic of habitats including acid 
grassland, heath, scrub, woodland, fen, open water and vegetated shingle.  The latter is present at the top of the beach to the south of the 
proposed cable landfall and supports a number of rare and characteristic plant species such as hair grass (Aira praecox), sand catchfly 
(Silene conica), suffocated clover (Trifolium suffocatum) and dune fescue (Vulpia fasciulata).  The open water habitats are important for a 
large number of dragonfly and damselfly species which occur on the site. These include the nationally scarce hairy dragonfly (Brachytron 
praetense).

Sizewell Beach is managed by Suffolk Wildlife Trust, although the area surveyed has no statutory designation.  The beach supports 
vegetated shingle habitat which is a rare and decreasing habitat in Britain and Europe.  Vegetated shingle beaches in Suffolk are known 
to support a range of plant species, including the nationally rare sea pea (Lathyrus japonica) and rare invertebrates associated with this 
habitat.  Vegetated shingle habitat has been restored in front of Sizewell power station, natural examples are present towards Dunwich, 
Minsmere and Dingle.  

9.4.4.3 Site Specific Surveys

Phase 1 Habitat Survey
The Phase 1 Habitat Survey was undertaken between 5th and 6th May 2005.  The methodology used for Phase 1 Habitat Survey and 
mapping was that described in JNCC (1993).

At the same time as the Phase 1 Habitat Survey an ecologist undertook a walk-over survey of the site to assess and map features of 
interest related to fauna.  This included an initial appraisal of any species or habitats that might require follow up specialist survey.

The Suffolk coast in the area between Aldeburgh and Southwold supports dune sequences including slacks and heathland; however, an 
overview of the area at Sizewell identifies that there is no heathland and a single dune slack is completely dry and eroded in places by the 
pressure of people walking.  Behind stabilized dunes south of Sizewell, a rough grass bank rises approximately 5m to agricultural fields. 
Immediately inland from the coast, the agricultural fields are lined by relatively species-poor hedgerows.  The drainage system known as 
the Sizewell Belts (Sizewell Marshes SSSI) drains the land immediately west of the nuclear power plant, ending in a relatively stagnant 
series of ditches and standing water, within a diverse and intact wet woodland system.

The Phase 1 Habitat Survey generated a summary map for the overall site around Sizewell, in which target notes relevant to the proposed 
onshore works (Figure 9.4.4-3 and Table 9.4.4-1) are used to indicate points of interest.  Target notes relating to areas within the original 
survey area but not relevant to the proposed onshore works are provided in the intertidal and terrestrial ecology technical report TR 9.4-
4.
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Figure 9.4.4-3: Phase I Habitat Map for Landward Cable Routes and Sub-station
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Target Note Comment

5 Dry and open deciduous woodland. Dominant species include white poplar, field maple and sycamore with ground flora including 
nettle and ground ivy.

7
Open area of woodland with grassy and bramble covered glades.  Main tree species is oak with some sycamore and Corsican 
pine. Open glades contain grassy species such as common bent grass and Yorkshire fog with patchy bramble cover and birdsfoot 
clover, common chickweed. 

13
Hedgerow running along the northern side of the road. Hedge is immature and unmanaged, 1-1.5m in height, open aspect and 
quite ‘gappy’. Main hedge species are blackthorn, bramble and hawthorn, with lower species including alexanders, cow parsley, 
white dead nettle, bluebell, mouse eared chickweed, cleavers, yarrow, ribwort plantain, red dead nettle, hairy tare, ground ivy, 
meadow cranesbill, hogweed and groundsel.

15 Ploughed field of a very dry, sandy soil, used for potatoes. Field boundary species include broadleaved dock, dovesfoot cranesbill, 
groundsel Rosebay willow herb, creeping thistle and mugwort.

17
Hedgerow running along the southern side of the road. Hedge is managed and up to 2.5m tall, though mostly shaded. Hawthorn 
and elm are dominant, with Alexanders, cow parsley, white dead nettle, red dead nettle, cleavers and common mouse eared 
chickweed in the ground flora.

18
Northern hedgerow running from Sizewell road end to the beach with a footpath. Hedge consists of hawthorn, 3-4m in height. 
There is also a narrow strip (<70cm) of ground flora with: Alexanders, nettle, cow parsley, ladies mantle and dovesfoot cranesbill 
along the hedgerow.

19 Southern hedgerow running from Sizewell road end to the beach. Hedge consists of hawthorn 3-4m tall up a bank 2.5m tall. The 
hedge understorey consists of Alexanders, nettle, red dead nettle, cow parsley and cleavers.

20 Bare arable field with short stubble from last year’s crop.

21
Steep bank (4-5m) high of rough grass, leading to a flat 10m strip of rough grass running alongside arable field (Target Note 20). 
Species include Yorkshire fog, common cocksfoot, false oat grass, bracken, bramble, bluebell, gorse, cleavers, spring beauty and 
curled dock. 

22 Row of new, wooden bathing huts/boat sheds.

27 Shingle at top of beach. Patchy marram and sea kale with very occasional prickly sow thistle, dwarf spurge and spear thistle.

28
Dry slack containing cats ear, ribwort plantain, mouse eared chickweed, white clover, annual meadow grass, common bent, 
marram and dandelion. Coastal species include dwarf version of marram grass, greater plantain and Buckshorn plantain.  Several 
small areas of blow-out (opposite moored boats).

32
Woodland, dominated by horse chestnut, white poplar and sycamore. There is a dense bramble and gorse understorey, particularly 
dense at Target Note 32b.  Other species include: silver birch, elder, bracken, birdsfoot clover, spring beauty, red campion and 
common chickweed

34
Hedgerow lining a track, dominated by hawthorn on both sides but quite ‘gappy’ in nature.  The hedge borders Aldringham walks 
conservation area, RSPB.   Other hedgerow species include: bramble, honeysuckle, Yorkshire fog, ground ivy, spring beauty, 
nettle, cow parsley, ragwort, cleavers, broadleaved doc and yarrow.

Target Note Comment

36

Wooded and scrub-lined hollow within ploughed field.  Contains two excavated ponds, both of which are covered with algae and 
edged with Typha and Greater willowherb.  Good bordering emergent macrophyte flora and visible great crested newts present.  
Flora species include Tree lupin, mugwort, ribwort plantain, creeping thistle, bramble, smooth tare, hogweed, creeping buttercup, 
spear thistle, butterbur, curled dock, cleavers, broadleaved dock, Germander speedwell, nettle, common bent grass, elder, 
hornbeam, ragwort groundsel, red campion, green alkanet, Rosebay willow herb, bluebell, bracken, creeping thistle, tormentil, 
periwinkle and cow parsley.  

37
Woodland block on the northern edge of the site, with mixed sycamore, oak, elder, Scots pine and Corsican pine.  The under-
storey is mainly bare pine needles and leaf litter and there is considerable sycamore regeneration. Patches of ground flora consist 
of nettle, ground ivy, Germander speedwell, red campion and bracken.

38 Ploughed field

42 Hedge to the south of the road, dominated by hawthorn (between 2.5-3m), privet and hornbeam.  Ground flora include: hogweed, 
cow parsley, cleavers, red dead nettle, doves foot cranesbill.  

43 Planted field of peas.

44 Strip of woodland of Corsican pine, silver birch and field maple, with a patch of white poplar to the rear.

45 Field of improved grazing for horses.

Table 9.4.4-1: Phase 1 Habitat Survey target notes (vegetation and land use)

Five main types of habitat were identified that could be directly impacted upon by the proposed onshore works.  These were as follows: 

Sand dune and beach
strand line/shingle
sand dune (stable and unstable)
dune slack

Grasslands
semi-improved poor grassland

Scrub (scattered within the semi-improved poor grassland)
Species poor hedgerows
Agricultural land

In addition, the following habitats that would not be directly affected by the works are described since they may be important for mobile 
species.

Pond
Woodland

Semi-natural broadleaved woodland

●
-
-
-

●
-

●
●
●

●
●

-
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Each of the above habitats is described below.

Sand Dune and Beach
Strand Line
The strand line along the upper beach immediately south of the Sizewell Nuclear Power Stations consists of a sparse line of sea kale 
(Crambe maritima) and marram grass (Ammophila arenaria) with very occasional prickly sow thistle (Sonchus asper), birdsfoot trefoil 
(Lotus corniculatus), ragwort (Senecio jacobaea) and dwarf spurge (Euphorbia exigua).  The substrate is shingle, not sand and the 
strandline forms the seaward edge of the unstabilised fore dunes.

Shingle
The shingle habitat seaward of the dunes is vegetated.  Plant species include those noted on the strand line above as well as small toadflax 
(Chaenorhinum minus), scattered common chickweed (Stellaria media), Canadian fleabane (Conyza caadensis), common stork’s bill 
(Erodium cicutarium) and lesser sea-spurrey (Spergularia marina).

Sand Dune
(a) Unstable Dune (fore-dune)

The sand dune system immediately south of the Sizewell Nuclear Power Stations consists of a narrow (4-10m wide) strip of unstabilised 
fore dunes, dominated by marram, with occasional prickly sow thistle, ragwort, curled dock (Rumex crispus), sheeps sorrel (Rumex 
acetosella), catsear (Hypochaeris radicata) and ribwort plantain (Plantago lanceolata) (Figure 9.4.4-4).  The fore dune system shows 
numerous small (5x5m) areas of bare sand caused by wind erosion. 

                                            
Figure 9.4.4-4: Unstable fore dunes and sea kale (Crambe maritime) in strandline area of upper beach on top of shingle bank

(b) Stabilised Dune

The stabilised dunes, behind the dry dune slack, range in width from around 20-40m and are dominated by mature marram.  The dune 
communities present include areas consisting of 100% marram, mixtures consisting of marram with gorse (Ulex europaeus), sheeps 
fescue (Festuca ovina), ladies bedstraw (Galium verum), ribwort plantain, occasional rest-harrow (Ononis repens) and occasional dewberry 
(Rubus caesius), and lower structured vegetation patches including: sand sedge (Carex arenaria), biting stonecrop (Sedum acre), sheeps 
sorrel, birdsfoot trefoil, catsear, changing forget-me-not (Myosotis discolor) and sheeps fescue.  Small areas of the stabilized dune on its 
inland edge have become colonized by bramble (Rubus fruiticosus).  

Dune Slack
A single dry dune slack runs between the fore-dune and stabilised dune (Figure 9.4.4-5). A heavily used public footpath runs north-south 
along the line of the dry slack, parallel to the shore.  This has damaged the slack vegetation and has caused sand erosion, particularly in 
the area of slack immediately opposite the Sizewell road end.  
Intact areas of dry dune slack (e.g. at Target Note 28) consist of a very tight-knit turf of species, including: common daisy (Bellis perennis), 
Buckshorn plantain (Plantago coronopus), annual meadow grass (Poa annua), mouse eared chickweed (Cerastium fontanum), white 
clover (Trifolium repens) and catsear.  

                                     
Figure 9.4.4-5: Dry dune slack (Target Note 22) with rough grass banking to the right

Grassland
Semi-improved poor grassland
An area of rough, poor grassland forms the landward boundary of the sand dune system (Target Note 21).  Landward of the stabilised 
dunes, a rough grass banking (Figure 9.4.4-5) rises approximately 5m to agricultural fields.   Species include Yorkshire fog (Holcus lanatus), 
common cocksfoot (Dactylis glomerata), false oat grass (Arrhenatherum elatius), bracken (Pteridium aquilinium), bluebell (Hyacynthoides 
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non-scriptus), gorse, cleavers (Galium aparine), spring beauty (Claytonia perfoliata) and curled dock (Rumex crispus).  Scattered bramble 
(Rubus fruiticosus) scrub is present in this rough grassland area.

Woodland
Semi-natural broadleaved woodland
Although classed under the Phase 1 system as semi-natural broadleaved woodland, the woodland surrounding the pond at Target Note 36 
is a mixture of scrub woodland and rough ground.  The woodland consists of elder, hornbeam and sycamore.  The rough ground includes 
tree lupin, mugwort, ribwort plantain, creeping thistle, bramble, smooth tare, hogweed, creeping buttercup, spear thistle, butterbur, curled 
dock, cleavers, broadleaved dock, Germander speedwell, nettle, common bent grass, ragwort groundsel, red campion, green alkanet, 
Rosebay willow herb, bluebell, bracken, creeping thistle, tormentil, periwinkle and cow parsley.  This habitat is within approximately 200m 
of the proposed onshore cable route.

                       
Figure 9.4.4-6: Wooded area containing ponds A and B in arable field (looking towards Target Note 36)

Woodland habitat is also present further away from the cable route and is mentioned briefly here since it may support mobile species (bats) 
that could be affected by onshore works when foraging away from their main woodland habitat.  These include: Hill Wood, a dry and open 
deciduous woodland with white polar, field maple and sycamore dominant towards the rear of the woodland with more open grassy and 
bramble covered glades supporting oak, sycamore and Corsican pine in front (Target Notes 5 and 7); semi-natural mixed woodland to the 
north of the survey area containing sycamore, oak, elder, Scots and Corsican pine (Target Note 37);  semi-natural broadleaved woodland 
to the south of the survey area at Target Note 32; and a strip of woodland immediately east of the proposed onshore sub-station (Target 
Note 44) containing Corsican pine, silver birch, white poplar and field maple.  These areas are more fully described in the Intertidal and 
Terrestrial Ecology technical report (TR 9.4-4).

Species-poor hedgerows
Species poor hedgerows line all roads and tracks.  These are generally hawthorn-dominated, with a range of other woody and climbing 
plants, including: blackthorn, bramble and honeysuckle, with a range of ground flora species, including:  Alexanders, cow parsley, nettle, 
white dead nettle, bluebell, common mouse-eared chickweed, cleavers, yarrow, ribwort plantain, red dead nettle, hairy tare, ground ivy, 
meadow cranesbill, groundsel, lady’s mantle and doves-foot cranesbill.  

The hedgerows bordering Sizewell Gap (the road which leads to the foreshore at Sizewell, e.g. around Target Notes 17 and 18) are the 
most mature in the area.  The hedge on the northern verge of this road are slightly more species rich than those on the southern verge.

None of the verges within the study area are species rich or old enough to meet the requirements of the Hedgerow Regulations (1997) for 
classification as ‘valuable’ hedgerows.
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Agricultural land
The largest area of land within the study area is agricultural land.  The majority of agricultural fields were ploughed and recently planted at 
the time of the study (e.g. Figure 9.4.4-6).  These are labelled ‘arable’ in Figure 9.4.4-3.

Pond
There are two excavated ponds at Target Note 36 within a slight depression in a ploughed field (Figure 9.4.4-6).  The ponds are surrounded 
by scrub woodland and rough ground.  One pond (A) is covered with blanket algae; the other (B Figure 9.4.4-7) with stonewort and edged 
with bulrush and greater willowherb.

                       
Figure 9.4.4-7: Pond B with abundant Stonewort growth

Ecological Walk Over Survey
Features of interest noted by the ecologist during the walk over survey are identified through numbered target notes (T) in Figure 9.4.4-8. 
Those target notes that are relevant to the proposed onshore development works are annotated in Table 9.4.4-2.

      
Figure 9.4.4-8: Location of Faunal Target Notes from Phase 1 Habitat Survey
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Target Comment

1 Animal hole (presumed fox,), close to dry ditch

2 Ditch holds water from this point but is stagnant and sediment choked

3 Ditch widens, still stagnant and sediment choked

4 Ditch similar in character to T3

5 A distinct animal track running parallel to ditch, 3m up the bank.  Possibly fox.

6 Signs of animal foraging activity between road and ditch (at target location). Fox faeces noted but some foraging could be badger.
Common frog (Rana temporaria) seen in ditch (south of target location).

7 Ditch narrows here and has abundant emergent macrophytes, including Iris pseudoacrous

8 Northern ditch at western edge of wet woodland before it enters arable fields and approaches Sizewell Marshes SSSI.  Character of 
northern ditch very similar between Target 3 and Target 8.

9 Animal hole.  Pungent odour of fox present and no signs of badger activity (bedding, faeces, prints etc.).

10 Fox seen.  Nearby were 3 animal holes (round entrances approximately 30 cm in diameter) with a large volume of fresh spoil in front 
of them.  Faint footprints in the spoil were fox. No signs of badger present.

11 Southern ditch is more open and less stagnant than the northern one and runs alongside marshy grassland.  This appeared good 
water vole habitat but no signs of activity were seen within the survey area.

12 Southern ditch is choked with weed (Azolla filiculoides) at this point.  Good water vole habitat in wet grassland opposite, 
no signs of activity although access was very limited due to depth of silty sediments in ditch making it unsafe to cross.

13 Grass snake seen and view across arable field to sub-station location 1.

14 View across arable field  towards scrubby woodland with 2 ponds (see T15 and T16, below)

15 Small pond (approximately 10m x 4m) within a scrubby in the middle of an arable field.  Heavy algal growth (blanket filamentous 
growth) in the pond.  Rubbish is dumped here.  No apparent conservation interest. Named Pond A.

16 A second pond is present a few metres to the north of the first.  This pond is larger (approximately 10m x 9m), supports abundant 
stonewort growth and several newts (apparently smooth newt but only remote observation was possible). Named Pond B.

17 Animal track crossing road towards field with sub-station location 2. No evidence of other spoor and track can not be detected in the 
sub-station field.

Table 9.4.4-2: Target notes from ecological walk-over survey

There was much evidence of animal burrowing and foraging activity in the wet woodland surrounding the ditches in the north eastern part 
of the survey area (Target Notes 1, 5, 6, 9 and 10).  There is a possibility that badgers may be present in the area; however, much of the 

evidence noted was attributable to fox activity.  Foxes are clearly active in the area, one was seen and there were several other clear spoor 
signs (faeces, odour and tracks).  The spoil mound at T10 was large and may have initially been excavated by badger but this is apparently 
now an active fox earth; the entrances were round and fox footprints were apparent around the entrance area.  The only other mammal 
spoor seen in the survey area was a run heading out of rough grassland across the road towards the field containing sub-station location  
(Target Note 17).  There were no conclusive signs to enable the species responsible to be identified; however, the run was not particularly 
well established and is very unlikely to be a route regularly used by badger.  It seems probable that individual badgers do visit the area but 
they have not established a large or permanent sett.

Woodland habitats throughout the survey area (cf. Phase 1 Habitat description, above) provide suitable habitat for bats.  There are a 
number of mature trees with cracks in bark that could be used for shelter by bats.  Bats roosting in such trees could forage throughout the 
survey area.

No sign of otter was found in the survey and it seems likely that habitat for this species in Sizewell Marshes is restricted to areas further 
north west within the main part of the ditch system.

No reptile species were seen in areas that could be affected by the onshore works during the walk-over survey.  However, all four reptile 
species noted in Section 9.4.4.1 could occur in these areas as habitats appear suitable.

The walk-over survey included part of Leiston-Aldeburgh SSSI in the field adjacent to the proposed onshore sub-station.  There were no 
habitats supporting mobile species (other than birds- see Section 10.2.5) included in the SSSI citation, or any other noteworthy species, 
that could be affected by the proposed works.

Intertidal Survey
The intertidal survey was undertaken on 6th May 2005.  The survey was carried out during low tide.

Intertidal biotopes were mapped by walk-over survey supported by hand searching of intertidal sediments using a trowel.  Biotopes were 
described according to Connor et al. (2004).

Intertidal habitats are mapped in Figure 9.4.4-9; target notes are provided in Table 9.4.4-3.

Target Comment

1 10m x 2m patch of fine sand on upper shore shingle

2 10m x 1m patch of fine sand on upper shore shingle

3 Enteromorpha sp. on concrete anchor blocks

Table 9.4.4-3: Intertidal survey target notes
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Figure 9.4.4-9: Intertidal Biotope Map

The beach at Sizewell consists of an area of upper shore steep shingle backed by open dune habitat (Figure 9.4.4-4) with a shallower 
gradient lower shore of sand with some overlying shingle (Figure 9.4.4-10).  The upper shore shingle supports sea kale (Crambe maritima) 
and there are occasional small accumulations of decomposing fucoid seaweeds and dead wood along the strandline.

In terms of biotopes, barren littoral shingle (LS.LCS.Sh.BarSh) and barren littoral coarse sand (LS.Lsa.MoSa.BarSa) clearly dominate the 
upper and lower shore respectively within the survey area on Sizewell Beach.  The only other intertidal biotope noted in the survey was 
ephemeral green or red seaweed (freshwater or sand influenced) (LR.FLR.Eph) which was present on five large concrete anchor blocks 
due east of Target Note 1.

In small areas of the upper shore shingle (Target Notes 1 and 2) there were patches of barren sand 5 to 10m2 in extent.  These were classed 
as barren littoral coarse sand.

No macrofaunal life was noted in any intertidal biotope.

               
Figure 9.4.4-10: Lower shore barren sand with overlying shingle

Specialist Protected Species Surveys
The walk-over survey during the Phase 1 Habitat Survey identified that freshwater habitat in the survey area had potential to support Great 
Crested Newt.

In May and June 2005 Suffolk Wildlife Trust (SWT) checked the suitability of habitat for great crested newt in ponds and ditches within the 
survey area.  They followed up with specialist searches for great crested newt in potentially suitable habitats.

Evidence of water vole was found towards the western limit of the SWT survey.

The SWT report is appended to the Intertidal and Terrestrial Ecology technical report TR 9.4-4.  The summary is reproduced here:

“A single-visit survey for great crested newt failed to detect this species in two ditches and two ponds to the south of 
Sizewell Power Station.

The ditches appear unsuitable habitat for the great crested newt.  They are connected to a more extensive network 
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within Sizewell Marshes.  The adjacent ditch system supports abundant fish, making this unlikely great crested newt 
habitat.  

One of the ponds does appear suitable great crested newt habitat.

To conclude that the great crested newt is absent from the ditches and ponds, a full survey of this pond would be 
required.  However, the presence of this species is regarded as unlikely because:

• The ditches appear unsuitable habitat.
• The apparently more suitable ponds are relatively isolated.
• The sites surveyed lie outside of the local distribution of this species.”

It should be noted that the pond referred to that appears to provide suitable habitat for great crested newt is Pond B (Figure 9.4.4-7).

In addition it should be noted that a separate amphibian survey of ditches in the wet woodland south of Sizewell (BNG 2005) did not reveal 
the presence of great crested newt which is consistent with the SWT survey.

9.4.4.4 Summary of Sensitivities in Intertidal and Terrestrial Ecology

Phase 1 Habitats and Vegetation Sensitivities
Overall, the Phase 1 Habitat survey identified eight main types of habitats in the study area around Sizewell.  These included sand dune 
and beach habitats, grasslands, woodlands and both flowing and ponded water.  Of these, the only habitats that could be impinged on by 
the landfall cable route and sub-station are:

Arable land
Species poor hedgerow and roadside verge
Sand dune
Semi-improved poor grassland
Scattered scrub
Vegetated shingle

The above will all be considered in the impact assessment (Section 10.2.4).  Amongst the most valuable habitats in the survey area is the 
wet woodland which is part of the Sizewell Marshes SSSI; however, this would not be affected by cabling or sub-station works and is not 
considered further.  Similarly, no habitats or species within the Leiston-Aldeburgh SSSI would be affected by the works.

Sensitive Species (Terrestrial Ecology)
The following list summarises the species of conservation importance that were identified either during the walk-over ecological survey 
or through desktop study.  It includes species not necessarily present on site, such as great crested newt, which require precautionary 
approach in any on-site construction works.  Potential impacts on these species will be considered in Section 10.2.4.

Amphibians
Great crested newt

Mammals
Bats: common pipistrelle, soprano pipistrelle and brown long-eared bat

●
●
●

●
●
●
●
●
●

●
-

●
-

Reptiles
Grass snake
Adder
Common lizard
Slow worm

Otter, water vole and water shrew, which are known to be present in association with the watercourses to the north of the survey area or in 
the connected Sizewell Marshes ditch system, would not be affected by the proposed works and are not considered further.  Similarly, no 
impacts on mobile invertebrate species such as dragonflies listed in the Sizewell Marshes SSSI citation (Section 9.4.4.2) are considered 
possible.

No habitat suitable for ant lions was recorded in the walk-over ecological survey and this local BAP species is not considered further.

No badger setts are present in the surveyed area and although individual badgers may forage or pass through areas affected by the 
onshore works it is not considered that there is a significant risk of any environmental impact on this species.

Sensitivities in Intertidal Ecology
The habitats present in the line of the proposed cable landfall and beach crossing, barren littoral shingle (LS.LCS.Sh.BarSh) and barren 
littoral coarse sand (LS.Lsa.MoSa.BarSa) would be essentially unaffected by any cable installation works.  

9.4.5 Ornithological Baseline
9.4.5.1   Introduction 

This section provides a baseline description of the avifauna of the offshore and onshore areas where development is proposed, based on 
field studies.  Background information on species’ conservation status is also provided.

To assess the importance of the proposed wind farm area and its surrounding marine habitat, a series of aerial and boat-based surveys were 
undertaken during the period February 2004 – March 2005, using the up-to-date methods recommended by COWRIE. The ornithological 
data presented feed into the assessment of the significance of the impacts of the proposed wind farm.

The objectives of this part of the report are as follows:

To assess bird abundance and distribution in the (offshore study area) (see definition below), and to place abundances in terms of 
international, national and regional importance
To assess the importance of the proposed Greater Gabbard Offshore Wind Farm area (see definition below) for all species during 
the breeding and non-breeding seasons, and during the migration periods
To assess bird abundance and distribution in the onshore study area (see definition below)

Note, throughout this report, the term ‘waterbirds’ will comprise divers, grebes, shearwaters, petrels, gannets, cormorants, herons, swans, 
geese, ducks, waders, skuas, gulls, terns and auks. The term ‘seabirds’ excludes herons, swans, geese, some ducks and waders.

●
-
-
-
-

●

●

●
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Definition of the Study Areas
Offshore study area 
The areas studied using aerial and boat surveys varied slightly, but encompassed much of the same regions of the sea, and, critically, 
both included the area containing the proposed wind farm. Boat survey areas differed slightly between those undertaken in February and 
March 2004, and those after March 2004. Initially, an area 485 km2 was surveyed (Figure 9.4.5-1), with 730 km2 surveyed after March 2004 
(Figure 9.4.5-2). Both survey areas included the area of the proposed wind farm (the “footprint” area), plus a “reference” zone. On the 
former surveys, the wind farm area represented 30% of the entire area studied; on the latter, 20%. Aerial surveys covered an area of sea 
totalling 1,060 km2. The area containing the proposed wind farm was labelled TH3 (Figure 9.4.5-3); the wind farm area represented 14% 
of the total area surveyed. 

Proposed Greater Gabbard Offshore Wind Farm area
The proposed Greater Gabbard Offshore Wind farm lies approximately 25 km off the Suffolk coast (Longitude 1°57’ Latitude 51°43’ to 
Longitude 1°55’ Latitude 52°) over an area of approximately 147 km2. It will comprise up to 140 wind turbines. The area  referred to as 
the ‘Greater Gabbard’ will be taken to include two areas adjacent to the shallow sandbanks selected for wind farm location, known as the 
Inner Gabbard and The Galloper.

Onshore study area 
To investigate the potential effects of the laying of cables and building of the proposed sub-station to connect with the National Grid at 
Sizewell, an onshore study area was also surveyed during the 2005 breeding season.  The onshore study area covered the beach from 
Sizewell Hall in the south to the end of the first major building structure within the Sizewell “A” power station complex in the north a distance 
of more than 1.5 km (Fig. 9.4.5-4).  The vegetation within this coastal zone included extensive short grass sward, extensive stands of 
Sea Kale (Crambe maritima) on the shingle, scattered patches of gorse and scrubby woodland in front of the power station complex.  A 
relatively narrow strip of mixed, wet woodland with Alder (Alnus) spp. stands borders the western-side of the access road to both the power 
stations.  The south-western edge of the survey area (beyond the proposed location of the substation) included part of the Sandlings 
Special Protection Area (SPA), a designated area of heathland.  Horse Paddocks dominated the south-west edge of the site, adjacent to 
Halfway Cottages.  The remainder of the survey area mostly comprised mixed agriculture crops, including potatoes and peas.  A small 
area of mature mixed woodland, fronted by developing scrubby woodland, lies just west of Sandy Lane, with wetter pasture to the north.  
Scattered stretches of mature hedgerow are present, notably bordering at least one side of the proposed substation site.

Consultations 
Consultations have been undertaken with a range of statutory and non-statutory environmental bodies, including English Nature (EN), the 
Royal Society for the Protection of Birds (RSPB), the Department of Trade and Industry (DTI), the Department of the Environment, Food 
and Rural Affairs (Defra), the Joint Nature Conservation Committee (JNCC) and Centre for the Environment, Fisheries & Aquaculture 
Science  (CEFAS). Ad hoc meetings with local representatives of English Nature, RSPB and Suffolk Wildlife Trust (SWT) have been held 
to discuss ornithological issues.

Figure 9.4.5-1: Boat survey transects February – March 2004. Wind farm area in grey, boat track in black
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Figure 9.4.5-2: Boat survey transects April 2004 – March 2005. Wind farm area in grey, boat track in 
black

Figure 9.4.5-3: Transects of Thames Estuary aerial survey areas, DTI 2004/05. Area TH3 (proposed wind 
farm study area) with other aerial survey areas
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Figure 9.4.5-4 The onshore survey area (bold line) at Sizewell showing the location of the proposed substation (black dot), Sizewell power station (dark shading) and protected areas - Leiston-Aldeburgh SSSI, part 
of the Sandlings SPA to the south and Sizewell Marshes SSSI to the north
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9.4.5.2  Survey methods

Offshore survey methods
Boat surveys

Boat-based bird surveys aimed to establish the numbers, distributions, flight heights and directions of birds found to be present within the 
study area (two wind farm sites, a surrounding buffer zone and two control areas) as well as to create a repeatable baseline for future 
monitoring requirements.

Between February and March 2004, the study area surveyed encompassed 487 km2 over ten transects. The entire study area from April 
2004 spanned 730 km2, comprising the wind farm footprint, and the reference area comprising the surrounding buffer zone and two control 
areas, over nine transects. The area of study was changed in accordance with revisions to the location and alignment of the proposed wind 
farm. For both areas, surveys were spread over consecutive days, where weather allowed. The field methods used were adapted from 
Counting Birds from Boats (Webb, in Komdeur et al. 1992) and have been developed to maximise accuracy, repeatability, and suitability 
for two observers. They remain consistent with COWRIE recommendations. Transects were spaced at 1.8 nm intervals, running parallel 
to the coast for the first three surveys, and perpendicular to the coast thereafter (see Figures 9.4.5-1 and 9.4.5-2), and also conform to 
COWRIE recommendations.

Sampling strategy
Two trained observers were present on the observation deck, itself 8 m above sea level, both counting birds simultaneously. One observer 
scanned through an arc of 90˚ to the port side, the other 90˚ to the starboard side, with birds only being recorded once. Observers 
periodically swapped sides in order to minimise observer bias. Visual scanning was carried out continuously, using the naked eye to detect 
all birds on the sea (within the transect) on the surveyor’s side of the boat and, with lower priority, birds seen in the air. For birds seen flying 
in presumed passage or feeding flights, the direction of all flocks or individuals was recorded to the nearest 10˚. Distances of birds seen in 
the air were measured from the observer, rather than perpendicular to the transect.

Recording forms were used to catalogue bird counts, and these data were later transferred to Excel spreadsheets for eventual input to 
distance sampling software.

The period of each recording sequence was two minutes. Within this period a series of recording activities was undertaken for fixed 
durations, followed by instantaneous ‘snapshot’ counts. The majority of each two minute period was devoted to counting water-borne birds 
that fell within pre-determined ‘distance bands’, defined as being up to 300 m perpendicular to the boat. This method was effectively a line 
transect method, that subsequently allowed analysis using distance sampling techniques. Snapshot counts aimed to quantify those birds 
in the air in the immediate vicinity of the boat, and also divers that were likely to flush from the water in advance of the boat. In effect this 
method represented a series of point counts.

Many variables were also recorded during line transect and snapshot counts, with priorities set according to the objectives of the study; 
these were firstly to produce bird abundance estimates (including quantifications of passage movements), and secondly to produce an 
assessment of collision risk presented to birds by any offshore wind farm development. Therefore, the hierarchy of recording the relevant 
variables was as below:

Numbers, and species or taxon 
Distance from survey vessel 
Flight height 
Behaviour (including whether feeding) 

1.
2.
3.
4.

Flight direction 
Age
Sex of obviously dimorphic species
Moult status
Plumage

In addition, extra information of biological interest or of likely relevance to bird distribution or detection was recorded. This included 
sightings of marine mammals, registration numbers and names of fishing and commercial vessels operating in the area, positions of 
vessels at anchor in the vicinity of the project site, visibility and general weather conditions (including wind speed and direction, sea surface 
features and sun glare), and hydrographic and biological data (e.g. water depth and fish recorded on echo sounder).

Sampling methods
Line transect method
Birds were recorded within five distance bands, nominally titled A-E, measured perpendicular to the transect line along which the boat 
progressed at a constant speed (between 6.5 and 10 knots, depending on the vessel). The distance bands were defined thus: A = 0-50 m; 
B = 50-100 m; C = 100-200 m; D = 200-300 m; E = >300 m. Birds were considered to be ‘in transect’, and therefore eligible for distance 
sampling, if they were recorded on the water within one of the five distance bands.

During the earliest surveys (February 2004 – March 2004), transects were designed to run parallel to the coastline, and coverage of the 
ten transects typically took two days. From April 2004, the design of the survey changed so that transects ran perpendicular to the coast. 
Nine transects were travelled, usually over two days. The ‘short legs’ travelled between main transects to preserve the spacing of 2 km 
were often used to make additional bird counts on these surveys. Table 9.4.5-1 illustrates the frequency of surveys. During month of no 
survey several survey attempts were made, however cancellations on practical and health safety grounds occurred (for example due to 
high wave heights)

5.
6.
7.
8.
9.
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Year Month Dates of survey Notes

2004

February 14 – 15 February
March (1) 2 – 3 March
March (2) 17 – 18 March
April 23 – 24 April
May 25 – 26 May
June 9 – 10 June
July 19 – 20 July
August 5 – 6 August

September 29 – 30 September
October N/A Weather disruption, no survey
November 9 November – 2 December Pooled data; weather disruption
December 7 – 9 December

2005

January N/A Weather disruption, no survey

February N/A Weather disruption, no survey

March (1) 25 – 28 March
March (2) 29 – 31 March Incomplete survey (fog)

Table 9.4.5-1: Boat survey dates

Snapshot counts
Every two minutes, instantaneous ‘snapshots’ were taken by each observer at the same time. In response to an aural prompt, each 
observer spent 5 - 10 seconds searching for all birds in the air that were on, or near to, the transect line. At the precise moment of the 
snapshot the number of those birds actually present within the snapshot zone was confirmed and recorded. The snapshot zone comprised 
a square block of air extending 300 m to the front and 300 m perpendicularly from the boat. 

Migration watch
A ‘migration watcher’ was deployed during the relevant months, April – May and August to November, in order to record migrants passing 
through the proposed wind farm area. Both passerines and passage wildfowl (grebes, ducks, swans and geese) and waders were recorded. 
Birds were quantified and identified to species or family level, and the estimated height above sea level was recorded. The latter variable 
was of high priority, as it was important to assess the likelihood of collision with any future turbines installed.

Migration counts were often made on the ‘short legs’ between the major transects. These data were not included in distance analyses and 
do not contribute to abundance estimates. However, raw counts are presented to provide an idea of species likely to be involved in (diurnal) 
passage movements.

Aerial surveys
Five survey blocks, labelled TH1 – TH5, were covered four times during the winter of 2004/05 (Figure 9.4.5-3) by staff at the Wildfowl & 
Wetlands Trust, the area containing the proposed Greater Gabbard wind farm being TH3. Thirteen line transects were surveyed within 
TH3, 10 of length 42 km and three of 44 km (Table 9.4.5-2). The total area surveyed was 1,060 km2. For area TH3, the following dates were 
used for survey: 

Winter period 1 = 12/11/04
Winter period 2 = 24/11/04
Winter period 3 = 14/01/05
Winter period 4 = 28/02/05

The survey protocol was designed for distance sampling of data, as proposed by Camphuysen et al. (2004). Birds were recorded within four 
distance bands, nominally titled A-D, measured perpendicular to the transect line along which the aircraft progressed at a constant velocity 
and altitude (185 kmh-1 and 80 m respectively). The distance bands were defined thus: A = 44 m – 163 m; B = 163 m – 282 m; C = 282 m 
– 426 m; D = 426 m – 1000 m. Note that due to the existence of a ‘dead zone’ beneath the aeroplane, the first distance band begins at 44 
m. Transects were spaced 2 km apart and the direction of flight was always along the north-south axis.

Navigation used a GPS following OSGB grid lines. The navigator guided the pilot along the intended transect route, and told observers 
when to start and stop counting along each transect; due to the angle of tilt of the plane it is not possible to count during turns between 
transects. To ensure an accurate record of the flight path, the precise location of the plane was downloaded regularly from the GPS onto a 
laptop computer (e.g. every five seconds).

The two observers each rounted from one side of the aircraft and counted birds on or flying just above the water’s surface to one side of the 
plane. The species (or species-group where specific identification was not possible), number, behaviour and distance band (recorded when 
the individuals were perpendicular to the plane) of all birds encountered was recorded using a Dictaphone. To allow the “distance sampling” 
approach to be used (Bucklord et al. 2001), a clinometer was used to allocate birds to the distance bands. Birds more than 1000 m away 
from the flight path were not recorded. In addition to the information mentioned, other variables were recorded for each observation where 
possible, including age and gender of birds, and observation conditions. In practice these were rarely used in analyses.

●
●
●
●
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Survey block Transect number Length (km) Area (km2) Survey block Transect number Length (km) Area (km2)

TH1

1 13

1260 TH4

15 10

1126

2 16 16 10.5
3 19 17 23.5
4 40 18 26
5 44 19 28
6 44 20 31.5
7 42.5 21 34.5
8 42.5 22 36
9 42 23 37

10 42.5 24 38
11 43.5 25 44
12 45 26 61
13 46.5 27 64
14 47.5 28 60
15 51 29 60
16 50

TH5

28 10.5

1076

TH2

17 38.5

1231

29 33
18 38 30 55
19 37 31 55
20 37 32 55
21 37 33 55
22 45 34 55
23 45 35 55
24 45 36 55
25 45 37 45
26 45 38 45
27 45 39 32
28 45
29 45
30 41
31 41

TH3

30 42

1060

31 42
32 42
33 42
34 42
35 42
36 42
37 42
38 42
39 42
40 44
41 44
42 44

Table 9.4.5-2: Five aerial survey blocks (TH1 – TH5) with relevant transect labels, transect lengths, and total survey areas

Onshore survey methods
Onshore surveys were carried out during the breeding season of 2005, to identify birds likely to be affected by development of the onshore 
works.  The survey covered the site identified for landfall of the cables running from the offshore turbines and the proposed site for location 
of the sub-station necessary to connect to the National Grid, all situated to the south of Sizewell “A” Power Station (Figure 9.4.5-4).

The methodology followed that developed by the BTO for its long-running Common Birds Census (Marchant et al. 1990). The basis of this 
approach is the mapping visit, lasting several hours and involving coverage of all areas earmarked for proposed development. The location 
of every bird present on, or flying over, the site was accurately recorded on a large-scale map, using a new map for each visit. Standard 
two-character codes were used to denote species, and different symbols were used to denote activity such as singing or calling.

A six-visit mapping strategy was used to estimate numbers of breeding and migrant birds and locate breeding territories at Sizewell. A 
mapping approach has advantages for site-specific work over other approaches, such as line transects and point counts. It attempts to locate 
all breeding birds, and the  accurate mapping of territories can be related to habitat, management practices and impact assessments. 

Visits were carried out from late March to late June, to coincide with peak breeding activity. The dates of the visits were: 

Visit A, 24 March (06.00-11.40)
Visit B, 12 April (06.00-11.30)
Visit C, 23 May (06.30-10.45)
Visit D, 31 May (06.00-10.45)
Visit E, 13 June (06.00-10.30)
Visit F, 24 June (06.00-10.00)

The first two visits were concentrated on the beach area and the proposed location for the sub-station, while the final four visits covered 
an expanded area to provide more detail about birds on adjacent sites designated for nature conservation. Three experienced fieldworkers 
were used for the surveys, each doing two surveys.

Information on breeding Kittiwakes, that nest on two inshore towers at Sizewell, was obtained during the mapping visits. As only a maximum 
of three sides of the towers could be observed for nests, results from the Suffolk Bird Reports were used to give a more complete picture. 
Suffolk Bird Reports were also used to report on Black Redstarts (Phoenieurus ochruros) known to breed locally, and to highlight further 
important ornithological features of the area.

Data for European Nightjars (Caprimulgus europaus) breeding in the area were obtained from the 2004 BTO/RSPB/English Nature Nightjar 
survey. This involved a minimum of two visits to 1 km squares between the last week of May and the middle of July, at dusk or dawn when 
‘churring’ males are most active. Volunteers were asked to walk all rides and paths within their squares, to maximise the likelihood of 
passing within 200 m of likely European Nightjar areas. The locations of all churring birds and the associated habitat details were recorded 
on a map. 

●
●
●
●
●
●
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9.4.5.3  Data analysis

Offshore data analysis
Abundance estimates: distance sampling
For all abundance estimates, figures were calculated at the level of the whole study area as counts were too sparse and clumped to obtain 
sensible estimates for the wind farm area in isolation. To calculate estimates for the wind farm area itself, it was assumed that abundance 
was roughly evenly distributed throughout the survey area if backed up by visual observation of the mapped raw count data, and the 
estimates were divided by the relevant proportional ratio of wind farm area to whole study area.

All birds recorded ‘in transect’ on boat surveys were included for analysis, as were all birds recorded during aerial surveys. However, only 
those species with at least 40 different observations were eligible for distance sampling, and separate analyses were run for the first three 
boat surveys (transects and survey area being different from later surveys), the remaining boat surveys, and aerial surveys. For boat 
surveys, this restriction left nine species for analysis; Fulmar, Northern Gannet, Great Skua, Lesser Black-backed Gull, Herring Gull, Great 
Black-backed Gull, Black-legged Kittiwake (Rissa tridactyta), Common Guillemot and Razorbill. Additionally, all unidentified large gulls 
were grouped with Great and Lesser Black-backed Gulls, plus Herring Gull, to give an estimate for all large gulls. Distance sampling for 
aerial surveys was possible for six of the same species (Fulmar, Northern Gannet, Lesser Black-backed Gull, Herring Gull, Great Black-
backed Gull, Black-legged Kittiwake) plus Mew Gull and Black-headed Gull. Some species could only be identified to higher taxonomic 
scales, thus distance estimates were also generated for divers, cormorants and shags, seaducks, and auks. Unidentified gulls were also 
subject to distance sampling. 

The data input to distance software were restricted to those collected on the main transects, as including those data from ‘short legs’ 
risked double sampling of birds from the areas at the corners where the boat turned to begin the next main transect. Data collected during 
‘snapshots’ on boat surveys were not suitable for distance sampling, and so these counts were not scaled. Instead, the raw counts were 
added to the distance estimate to provide a minimum total estimate. 

A global detection function was applied to counts of each species, as no inherent change in species detectability was discovered between 
months, with density estimates at the stratum level (in this case, month of survey). As birds of all species were encountered in flocks, 
where the detection of an individual within the flock cannot be considered independent of the detection of other individuals within that flock, 
models of detectability were of individual flocks (referred to as clusters). Two types of distance sampling were employed to ensure the best 
fit model. Models from conventional distance sampling were compared with those obtained using Multiple Covariates Distance Sampling, 
which allowed modelling of additional variables as covariates. The covariates examined were wind, sea state, sun glare and observer. No 
other variables were found to improve model fit.

Where distance sampling was not possible (generally for rarely occurring species), correction factors were used according to Stone et al. 
(1995) to generate estimates. These factors are based on a transect of width 300 m. 

The lengths of the transects surveyed and the total area covered were calculated for both types of survey, using GIS. On the first three boat 
surveys, ten transects were travelled, varying in distance. The area covered was 487 km2. All nine boat survey transect lengths were 22 km 
from April 2004, and the total area surveyed amounted to 730 km2 (Table 9.4.5-2 for aerial survey data). It was rarely possible to calculate 
separate estimates for birds within and without the wind farm, mostly due to a lack of bird count for the wind farm area itself. Stretches 
of transects within the footprint tended to be short, and thus fewer than 40 observations of each species were made. Instead, distance 
estimates were obtained for the whole study area, as an indication of maxima for the entire area. Distribution maps aided interpretation of 
the importance of dedicated wind turbine areas.

No attempts were made to compare abundance estimates generated between the two methods of survey (aerial and boat). Aerial surveys 
during the winter did not coincide with boat survey periods, largely due to weather conditions preventing boat surveys, and thus comparisons 

of counts were not possible. Similarly, there were some clear differences in the identification of species by aerial and boat surveys, meaning 
that, for instance, auks were recorded at species level from the boat but not from the aerial surveys.

Distribution: smoothed interpolation
Wherever sufficent counts permitted, smoothed distribution surfaces were created from both boat and aerial data; this technique is known 
as kriging. Boat surveys were divided into three categories depending on when the survey was undertaken. The average count of birds 
“in transect” at each individual location was then calculated for each of the three categories. ArcMap was used to then create smoothed 
(interpolated) surfaces for first winter surveys (February – March 2004), summer surveys (April 2004 – September 2004) and second winter 
surveys (November 2004 – March 2005). The same procedure was used to produce smoothed maps for aerial surveys over the winter 
2004/05.

The method of kriging selected was Inverse Distance Weighting (IDW). This method was preferred as it makes few assumptions about 
parameters, and is fairly robust at dealing with smaller datasets. Due to the nature of the organisms surveyed, datasets were extremely 
positively skewed, with many counts of individual birds and fewer flocks of varying size, some as large as 300. IDW allows visual approximation 
of the ‘hotspots’ of bird density, although it tends to overemphasise these as ‘bulls eyes’ when displayed. The limitations of kriging in this 
context are discussed elsewhere (Section 9.4.5.6.3), and these should be considered when interpreting the smoothed distribution maps.  

Onshore data analysis
Following completion of breeding bird surveys, the number of bird territories were calculated for species of high conservation importance 
(i.e. EU Annex 1 species, Wildlife & Countryside Act Schedule 1 species, SPA designation species, UKBAP species, and red-listed Birds of 
Conservation Concern). Rules devised for surveys with less than eight visits were used, to ensure consistency of analysis. In addition, other 
species holding breeding territories near to the locations of the proposed cable landfall site, cable route and substation, were identified as 
being potentially at risk from construction work.

9.4.5.4   Offshore: species accounts 
Offshore species accounts : selection criteria
A list of all species found during surveys of the offshore study area is given below, together with information on the species’ conservation 
status (EC Annex 1 Species, Wildlife and Countryside Act  (WCA) Schedule 1 Species (breeding species only), SPA Feature, UK Biodiversity 
Action Plan (UKBAP) species, and status under the Birds of Conservation Concern list: Gregory et al. 2002). 
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Species Scientific name Annex 1
Species

WCA
Species 

SPA
Feature

UKBAP
Species

BOCC
Listing

Red-throated Diver Gavia stellata YES YES* AMBER

Black-throated Diver Gavia arctica YES YES* AMBER

Northern Fulmar Fulmarus glacialis AMBER

European Storm Petrel Hydrobates pelagicus YES AMBER

Northern Gannet Morus bassunus AMBER

Great Cormorant Phalacrocorax carbo AMBER

Common Scoter Melanitta nigra YES* YES* RED

Grey Plover Pluvialis squatarola AMBER

Pomarine Skua Stercorarius pomarinus

Arctic Skua Stercorarius parasiticus

Great Skua Catharacta skua AMBER

Little Gull Larus minutus YES YES

Black-headed Gull Larus ridibundus AMBER

Mew (Common) Gull Larus canus AMBER

Lesser Black-backed Gull Larus fuscus AMBER

Herring Gull Larus argentatus AMBER

Great Black-backed Gull Larus marinus

Black-legged Kittiwake Rissa tridactyla AMBER

Sandwich Tern Sterna sandvicensis YES AMBER

Little Tern Sterna albifrons YES YES AMBER

Common Guillemot Uria aalgae AMBER

Razorbill Alca torda AMBER

Meadow Pipit Anthus pratensis AMBER

Common Starling Sturna vulgaris RED

Chaffinch Fringilla coelebs

Table 9.4.5-3: Species recorded within the offshore study area and designations regarding their conservation status.  * designation refers to 
the breeding season, but species only recorded within the study area between autumn and spring

National and Regional importance
The tables below (Tables 9.4.5-4 and 9.4.5-5) illustrate the species found in the study area during offshore surveys by boat and aircraft, 
and their national or regional importance for the study area (no species were found in internationally important numbers). Table 9.4.5-4 
shows the aerial survey counts of the principal species, and estimates of their abundance within the study area compared to estimates for 
the wider Thames offshore area as a whole (that comprising TH1, TH2, TH3, TH4 and TH5). Table 9.4.5-5 shows the national importance 
of all of the marine species counted within the study area, in relation to various wintering (and breeding) population estimates for Great 
Britain. In all cases, estimates below 50 disqualify a species from being important, as a minimum threshold of 50 birds is commonly used 
in determining importance.

The population thresholds used to evaluate the national importance of the breeding and wintering numbers of the species observed offshore 
were collated from a number of sources.  Breeding seabird thresholds were taken from Mitchell et al. (2004); wintering gull numbers from 
Burton et al. (2003); other sources included Pollitt et al. (2003) and Kershaw & Cranswick (2003).  For seabird species for which the winter 
population is unknown and thus for which no winter threshold exists, the breeding season threshold is used as a surrogate.  All thresholds 
are consistent with BirdLife International (2004). Where breeding populations of particular species are specified in terms of pairs, the 1% 
threshold was calculated by doubling the figure to estimate the number of individuals, then dividing the new figure by 100.
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Species Peak boat estimate Peak aerial estimate  Relevant 1% UK 
threshold 

Peak % National 
threshold

National 
importance?

Red-throated Diver 77 98 50 1.96% YES

Black-throated Diver 27 3 50 0.54% NO

Northern Fulmar 538 376 10,120 0.05% NO

European Storm Petrel 1 1 422 0.00% NO

Northern Gannet 257 139 4,520 0.06% NO

Great Cormorant 3 8 182 0.04% NO

Common Scoter 24 0 500 0.05% NO

Grey Plover 1 0 533 0.00% NO

Pomarine Skua 1 0 N/A 0.00% NO

Arctic Skua 3 0 50 0.06% NO

Great Skua 214 1 192 1.11% YES

Little Gull 3 4 N/A 0.00% NO

Black-headed Gull 18 10 16,800 0.00% NO

Mew (Common) Gull 12 56 4,300 0.01% NO

Lesser Black-backed Gull 1,508 26 610 2.47% YES

Herring Gull 957 335 3,800 0.25% NO

Great Black-backed Gull 405 53 430 0.94% NO

Black-legged Kittiwake 793 1,218 7,600 0.16% NO

Sandwich Tern 19 0 260 0.07% NO

Little Tern 1 0 50 0.02% NO

Common Guillemot 1,607 - 19,040 0.08% NO

Razorbill 1,411 - 2,520 0.55% NO

Auks - 2,851
Table 9.4.5-4: National importance of species counted on aerial and boat surveys. Relevant 1% UK threshold refers to breeding or non-
breeding thresholds for national importance depending on the date of the appropriate survey producing the peak estimate. N/A appears 
where the species is considered a vagrant and does not routinely breed or winter in the UK. Auks are defined as auk species (Common 

Guillemot or Razorbill)

It should be noted that in Table 9.4.5-4 above and Table 9.4.5-5 that follows, numbers relate to entire study areas comprising the wind farm 
footprint and reference area. The proposed wind farm area represents between 20 and 30% of the boat survey area, and represents 14% 
of the area of aerial survey block TH3. Therefore proportional estimates for the wind farm footprint area can be derived by dividing by the 
appropriate numerator (assuming an even distribution). None of the proportional estimates for the wind farm footprint area is estimated to 
be nationally important by itself.

Regional importance was gauged by calculating a threshold based on the total number of each species within the wider Thames area (as 
defined by aerial surveys; Figure 9.4.5-3). The total number of birds counted, with estimates of the number of birds likely to be missed 
during surveys, was summed for each of four occasions on which flights took place. The peak total (for each species) from these four 
surveys was then used against which to measure the peak winter estimate for the Greater Gabbard study area.

Species Peak regional winter 
total estimate

Peak winter count 
estimate TH3 Peak % regional total Regional importance

Red-throated Diver 4,506 98 2.17% YES
Black-throated Diver 4,506 3 0.06% NO
Northern Fulmar 406 376 92.61% YES
European Storm Petrel 1 1 100% NO
Northern Gannet 1,546 139 8.99% YES
Great Cormorant 447 8 1.79% NO
Common Scoter 6,821 0 0.00% NO
Grey Plover 0 0 0.00% NO
Pomarine Skua 0 0 0.00% NO
Arctic Skua 0 0 0.00% NO
Great Skua 10 1 0.10% NO
Little Gull 17 4 23.53% NO
Black-headed Gull 4,155 10 0.24% NO
Mew (Common) Gull 1,671 56 3.35% YES
Lesser Black-backed Gull 570 26 4.56% NO
Herring Gull 4,385 335 7.64% YES
Great Black-backed Gull 938 53 5.65% YES
Black-legged Kittiwake 2,678 1,218 45.48% YES
Sandwich Tern 0 0 0.00% NO
Little Tern 0 0 0.00% NO
Auks 21,693 2,851 13.14% YES

Table 9.4.5-5: Regional importance of species counted on aerial surveys. Auks are defined as auk species (Common Guillemot or Razorbill). 
Note: figures relate to entire study areas (footprint + reference); the proposed wind farm area represents 14% of the area of TH3. “YES” 
appears in the last column if the proportional estimate for the wind farm footprint area is estimated to be regionally important by itself

The table below (Table 9.4.5-6) summarises the species found on aerial and boat surveys, with their regional and national importance 
labels. 
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Species Scientific name Regional Importance? National Importance?

Red-throated Diver Gavia stellata YES YES

Black-throated Diver Gavia arctica NO NO

Northern Fulmar Fulmarus glacialis YES NO

European Storm Petrel Hydrobates pelagicus NO NO

Northern Gannet Morus bassunus YES NO

Great Cormorant Phalacrocorax carbo NO NO

Common Scoter Melanitta nigra NO NO

Grey Plover Pluvialis squatarola NO NO

Pomarine Skua Stercorarius pomarinus NO NO

Arctic Skua Stercorarius parasiticus NO NO

Great Skua Catharacta skua NO YES

Little Gull Larus minutus NO NO

Black-headed Gull Larus ridibundus NO NO

Mew (Common) Gull Larus canus YES NO

Lesser Black-backed Gull Larus fuscus NO YES

Herring Gull Larus argentatus YES NO

Great Black-backed Gull Larus marinus YES NO

Black-legged Kittiwake Rissa tridactyla YES NO

Sandwich Tern Sterna sandvicensis NO NO

Little Tern Sterna albifrons NO NO

Common Guillemot Uria aalgae NO

Razorbill Alca torda NO

Auks YES See individual species

Table 9.4.5-6: Summary table of national and regional importance of species counted on aerial and boat surveys. Auks are defined as auk 
species (Common Guillemot or Razorbill)

Species of principal concern
Using Table 9.4.5-3 to ascertain all species found in the offshore study area designated as either SPA features, EC Annex 1 species, 
or UKBAP species, and using Table 9.4.5-6 to ascertain additional species found in nationally or regionally important numbers, a list of 
‘species of principal concern’ was made (Table 9.4.5-7). For each of the species on this list, an account has been written presenting counts 

on the various surveys and smoothed distribution patterns in the survey area. Also, the importance of the Greater Gabbard area to each 
species at different times of the year is discussed. For quick appraisal of the importance of each species in the Greater Gabbard area, 
summary header boxes are presented for each species. These include conservation designations, breeding and wintering population 
thresholds, peak estimates from winter and summer surveys for the whole study area (referred to as ‘Gabbard Peak’) and proportional 
estimates for the wind farm area, and calculation of the maximum percentage of national importance achieved. 

The offshore species of principal concern are:

Common name Scientific name Species Sensitivity Index (SSI)

Red-throated Diver Gavia stellata 43.3
Black-throated Diver Gavia arctica 44.0
Northern Fulmar Fulmarus glacialis 5.8

European Storm Petrel Hydrobates pelagicus Not assessed
Northern Gannet Morus bassunus 16.5
Common Scoter Melanitta nigra 16.9
Great Skua Catharacta skua 12.4
Little Gull Larus minutus 12.8
Mew (Common) Gull Larus canus 12.0
Lesser Black-backed Gull Larus fuscus 13.8
Herring Gull Larus argentatus 11.0
Great Black-backed Gull Larus marinus 18.3
Black-legged Kittiwake Rissa tridactyla 7.5
Sandwich Tern Sterna sandvicensis 25.0
Little Tern Sterna albifrons Not assessed
Common Guillemot Uria aalge 12.0
Razorbill Alca torda 15.8
Table 9.4.5-7: Species of principal consideration. SSI values are measures of species ‘vulnerability to marine wind farms’, based on nine 
factors (flight manoeuvrability, flight altitude, % flying, nocturnal flight activity, response to disturbance, habitat use flexibility, population 

size and status and adult survival rate; from Garthe & Hüppop 2004)
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Red-throated Diver Gavia stellata

Conservation status: 
 Annex 1, WCA, BoCC Amber
Winter (individuals) Summer (pairs)
International threshold 750 European population 32-92,000
GB threshold 50 GB population 935-1,500
Wind farm peak estimate 14 Wind farm peak estimate 1
Gabbard peak estimate 98 (aerial) Gabbard peak estimate 3 birds (boat)
% National importance 1.96% % National importance 0.16%

Table 9.4.5.8: Red-throated Diver summary

*GB threshold is known to be unrealistically low as a result of large numbers of the species discovered in the Outer Thames Estuary 
(e.g.Table 9.4.5-8).

Boat surveys
Firstly, it should be noted that there were insufficient counts of this species to use distance sampling techniques. The figures presented 
are raw counts of birds recorded ‘in transect’, multiplied by the appropriate correction factor of 1.3 (according to Stone et al. 1995). The 
table contains additional figures (indicated by a plus sign), which are estimates for unidentified diver species. These are based on the 
proportion of ‘unidentified divers’ likely to have been Red-throated Divers, in relation to numbers positively identified as Red- or Black-
throated Divers.

On one occasion, in March 2004, raw counts of Red-throated Divers exceeded the 1% threshold for national importance (Table 9.4.5-9), 
with distribution apparently scattered throughout the survey area and few ‘hotspots’ (Figures 9.4.5-5, 9.4.5-6). Numbers in the following 
winter were lower, but it should be noted that distance sampling was not possible and these counts are therefore probably underestimates; 
there was no clear trend for especially high average counts within the Greater Gabbard area (Figure 9.4.5-7). The species was effectively 
absent from the area through the summer. 

Month On sea Correction In flight Total % National importance
February 2004 18 23 23 46 0.92%
March 2004 (1) 8+1 12 14+2 28 0.56%
March 2004 (2) 35+19 70 6+1 77 1.54%
April 2004 2 3 0 3 0.16%
May 2004 0 0 0 0 0.00%
June 2004 0 0 0 0 0.00%
July 2004 0 0 0 0 0.00%
August 2004 0 0 0 0 0.00%
September 2004 0 0 0 0 0.00%
November 2004 3 4 0 7 0.14%

December 2004 0 0 1 1 0.02%
March 2005 15 20 1+2 23 0.46%

Table 9.4.5-9: Red-throated Divers recorded ‘in transect’ on boat surveys (estimated proportion of unidentified divers thought to be 
Red-throated indicated with plus sign), with % of national importance. Figures relate to entire study area, the proposed wind farm area 

representing between 20 and 30% of the total depending on survey month

Aerial surveys
Distance sampling was undertaken at the species level (i.e. Gavia), as identification was frequently possible only to this taxonomic scale. 
Of 1,949 individual survey records, two positively identified Black-throated Diver, eight positively identified Great Northern Diver and 282 
positively identified Red-throated Diver. The remaining 1,657 events identified ‘diver species’ only. On the basis of those birds identified, 
the majority of unidentified divers (97%) are highly likely to have been Red-throated, assuming that detection and identification was roughly 
equal for the different species involved. 

To this end, Table 9.4.5-10 shows distance estimates for all diver species recorded. Table 9.4.5-1 shows proportional estimates for Red-
throated Divers, based on the relative proportions of this species identified in comparison to the other two diver species. It is the latter 
estimate that is used in the assessment of national importance. Average distributions of all diver species, which appear fairly evenly spread 
throughout the survey area, are shown in Figure 9.4.5-9. Aerial surveys suggested that the species was regionally important in the study 
area.
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Survey Block Survey Period DS D N LCL UCL

TH1

WINTER 1 0.0456 0.0467 59 32 108
WINTER 2 0.8096 1.0486 1,321 985 1,773
WINTER 3 1.3342 1.5595 1,965 1,631 2,367
WINTER 4 0.3649 1.2444 1,568 789 3,116

TH2

WINTER 1 0.0494 0.0743 91 39 215
WINTER 2 0.3912 0.5361 660 390 1,118
WINTER 3 0.5697 0.6391 787 396 1,564
WINTER 4 0.5431 1.0848 1,335 680 2,622

TH3

WINTER 1 0.0000 0.0000 0 0 0
WINTER 2 0.0130 0.0130 14 5 41
WINTER 3 0.0953 0.0953 101 58 175
WINTER 4 0.0910 0.0910 96 50 188

TH4

WINTER 1 0.0636 0.0646 73 40 132
WINTER 2 1.3141 1.5573 1,754 1,203 2,557
WINTER 3 0.7927 1.0933 1,231 800 1,894
WINTER 4 0.2628 0.4461 502 221 1,141

TH5
WINTER 2 0.6254 0.6589 709 466 1,078
WINTER 3 0.3127 0.3918 422 310 573
WINTER 4 0.1086 0.1086 117 79 173

Table 9.4.5-10: Divers recorded on aerial surveys, with distance estimates. Survey block = code for survey area; survey period = stage of 
winter; DS = estimated cluster density; D = density of individuals estimate; N = numerical estimate; LCL = lower confidence limit; UCL = 

upper confidence limit. Figures relate to entire study areas; the proposed wind farm area represents 14% of the area of TH3

Period Estimated raw count Proportional distance estimate % National importance

Winter 1 0 0 0.00%
Winter 2 3 14 0.28%
Winter 3 21 98 1.96%
Winter 4 20 93 1.86%

Table 9.4.5-11: Proportional estimates of Red-throated Diver for area TH3, with % of national importance. Figures relate to entire TH3 study 
area; the proposed wind farm area represents 14% of the study area

The importance of the Greater Gabbard for Red-throated Divers through the year
It is clear from boat survey data that the Greater Gabbard area holds few Red-throated Divers during the summer; a result which is not 
surprising given that this species typically breeds on lochs, lakes and other freshwater inland waterbodies. On only one count during the 
summer was the species recorded “in transect”, and this was in April 2004 when some birds may not have left for the breeding grounds. 

During the winter months November to March, however, the Greater Gabbard area seems of much greater importance for the species, 
consistent with Stone et al. (1995), who found greatest abundances of Red-throated Divers from December to March. One boat survey 
(March 2004) led to numbers in excess of the threshold for national importance. Boat surveys in other months in 2004, and those in 2005, 
did not produce counts great enough to reach the same threshold, though it should be noted that without distance sampling these figures 
should be considered as minima. Aerial survey data were suitable for distance analysis, and from this method two further counts were 

estimated to exceed the 1% national threshold, even if the lowest confidence limits represent the ‘true’ value. The peak aerial estimate of 98 
birds also exceeded the 1% threshold of regional importance for the winter. One caveat to note is that the survey area TH3, which covers 
the Greater Gabbard area, is larger than the area covered by boat surveys. Therefore, the area covered by the proposed wind farm is likely 
to hold fewer birds than the peak of 98 estimated for the whole survey area. Proportional estimates of the number of Red-throated Divers 
contained within the wind farm footprint area total 14, only 0.28% of the 1% national importance threshold of 50. Also, it is notable that 
other areas surveyed from the air hold estimates far greater than that for TH3; it is therefore possible that a higher threshold for importance 
should be used when considering offshore counts, perhaps including greater areas of the North Sea: 20-30,000 Red- and Black-throated 
Divers are estimated to winter within the 25 m depth contour in the area known as German Bight (Carter et al. 2002).

Migration
Red-throated Divers generally move south from their breeding sites during late September and October. The species tends to widely 
disperse around the British coast, although concentrations have been noted off the eastern coast of England in the past (okill 2002). This 
concentration is likely to include birds from Scandinavian breeding sites (Tasker et al. 1987), and there will be some passage across the 
southern North Sea. Therefore it seems likely that the Greater Gabbard area will be encountered during migration. There may also be 
movements through the North Sea during April and May, when birds return to their northerly breeding grounds.

Black-throated Diver Gavia arctica

Conservation status: 
 Annex 1, WCA, BoCC Amber

Winter (individuals) Summer (pairs)
International threshold 1,200 European population 51-92,000
GB threshold 7* GB population 155-190
Wind farm peak estimate 8 Wind farm peak estimate 0
Gabbard peak estimate 27 (boat) Gabbard peak estimate 0
% National importance 0.44% % National importance 0.00%

Table 9.4.5-12: Black-throated Diver Summary

*50 is usually used as a minimum threshold for scarcely occurring species 
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Figure 9.4.5-5: Red-throated (red) and Black-throated (blue) Diver average distributions, first winter boat 
surveys. Grid is of 10 km squares. Polygons show boundaries of proposed wind farm

Figure 9.4.5-6: Smoothed average distribution of all diver species, first winter boat surveys. 
Polygons show boundaries of proposed wind farm
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Figure 9.4.5-7: Average Red-throated Diver distribution, second winter 
boat surveys. Grid is of 10 km squares.  Polygons show boundaries of 

proposed wind farm

Figure 9.4.5-8: Average distribution of all diver species, aerial surveys. 
Grid is of 10 km squares. Polygons show boundaries of proposed 

wind farm

Figure 9.4.5-9: Summed aerial survey distribution of Red-throated Divers in winter 2004/05
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Boat surveys
Firstly, it should be noted that there were insufficient counts of this species to use distance sampling techniques. Numbers presented are 
raw counts of birds considered ‘in transect’, multiplied by the appropriate correction factor of 1.3 (according to Stone et al. 1995). The table 
contains additional estimates for unidentified diver species. These are based on the proportion of ‘unidentified divers’ likely to have been 
Black-throated Divers in relation to numbers identified as Red- or Black-throated Divers.

The only notable count of Black-throated Divers occurred in March 2004, when 27 were estimated (Table 9.4.5-13). Maps illustrating 
average distributions for the first winter surveys do not indicate that the proposed wind farm area supports high densities of this species 
(Figures 9.4.5-5, 9.4.5-6). Only one other count of Black-throated Diver was made, in March 2005. 

Month On sea Correction In flight Total % National 
importance

February 2004 0 0 0 0 0.00%
March 2004 (1) 0 0 0 0 0.00%
March 2004 (2) 11+6 22 5 27 0.54%
April 2004 0 0 0 0 0.00%
May 2004 0 0 0 0 0.00%
June 2004 0 0 0 0 0.00%
July 2004 0 0 0 0 0.00%
August 2004 0 0 0 0 0.00%

September 2004 0 0 0 0 0.00%

November 2004 0 0 0 0 0.00%
December 2004 0 0 0 0 0.00%
March 2005 1 1 0 1 0.02%

Table 9.4.5-13: Black-throated Divers recorded ‘in transect’ on boat surveys (estimated proportion of unidentified divers thought to be 
Black-throated indicated with plus sign), with % of national importance. Figures relate to entire study area, the proposed wind farm area 

representing between 20 and 30% of the total depending on survey month

Aerial surveys
Distance sampling was undertaken at the species level (i.e. Gavia), as identification was frequently possible only to this taxonomic scale. 
Of 1,949 individual survey records, two positively identified Black-throated Diver, eight positively identified Great Northern Diver and 282 
positively identified Red-throated Diver. The remaining 1,657 events identified ‘diver species’ only. On the basis of those birds identified, 
only a few unidentified divers were thought to be Black-throated (<1%), assuming that detection and identification was roughly equal for 
the different species involved. 

To this end, Table 9.4.5-10 shows distance estimates for all diver species recorded. Table 9.4.5-14 shows proportional estimates for Black-
throated Divers, based on the relative proportions of this species identified in comparison to the other two diver species. It is the latter 
estimate that is used in the assessment of national importance. Average distributions of all diver species, which appear fairly evenly spread 
throughout the survey area, are shown in Figure 9.4.5-8.

Period Estimated raw count Proportional distance estimate % National importance

Winter 1 0 0 0.00%
Winter 2 0 0 0.00%
Winter 3 1 3 0.06%
Winter 4 1 3 0.06%

Table 9.4.5-14: Proportional estimates of Black-throated Diver for area TH3, with % of national importance. Figures relate to entire study 
area; the proposed wind farm area represents 14% of the study area.

The importance of the Greater Gabbard for Black-throated Divers through the year
Winter and summer
Black-throated Divers are relatively uncommon in Britain as both a breeding and wintering species, especially in comparison to the more 
widely recorded Red-throated Diver. No individuals were reported from summer boat surveys, and like the Red-throated Diver this species 
would not be expected at such time when breeding is taking place. In the winter months, occasional sightings were made, the most notable 
being an estimate of 27 birds in March 2004. Although this figure does not reach the notional level of 50 birds necessary to qualify the site 
as nationally important, it should again be noted that distance sampling was not possible and therefore this figure is a minimum estimate. 
Furthermore, if the threshold is not increased to the suggested minimum of 50, but set at seven (Pollitt et al.2003), then the count of 27 
would represent 3.85% of the national threshold. Counts above 20 are relatively rare according to the Wetland Bird Survey (Pollitt et 
al.2003), although few of these counts used such extensive methods as used here. Aerial surveys, where distance sampling of all diver 
species was feasible, recorded very few Black-throated Divers during the winter. 

Migration
Relatively little is known about the migratory movements of Black-throated Divers, other than that birds wintering around the coasts of 
Britain are thought to originate from breeding territories in Britain (mainly northern Scotland) and Scandinavia. Birds are therefore likely to 
pass through the North Sea when moving between wintering and breeding grounds. 
 

Northern Fulmar 
 Fulmarus glacialis

Conservation status: 
 BoCC Amber
Winter (individuals) Summer (pairs)
International threshold Unknown European population 2.8-4.4 million
GB threshold Unknown GB population 506,000
Wind farm peak estimate 75 Wind farm peak estimate 108
Gabbard peak estimate 377 (boat) Gabbard peak 538 birds (boat)
% National importance 0.04% % National importance 0.05%

Table 9.4.5-15: Northern Fulmar Summary

Boat surveys
Distance sampling was applied to those birds recorded as ‘in transect’ and on the sea at time of sighting (Table 9.4.5-13). Estimates generated 
relate to the 730 km2 surveyed by the boat. Those birds recorded in flight during surveys were not suitable for distance analysis, and as such 
raw counts of these birds are shown (Table 9.4.5-17). Counts of in flight birds were added to the estimates produced from distance sampling 
to provide an overall estimate of birds in the Greater Gabbard area. This species cannot be accurately quantified in the context of national 
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importance during the non-breeding season, as no valid population estimates exist. As a surrogate, the breeding population threshold was 
used to assess national importance during the winter. The 1% threshold is therefore set at 10,120 birds. Approximate figures of 1.6 – 1.8 
million birds during the non-breeding season are provided by the RSPB ; at this level, 16,000 birds represents the 1% threshold for national 
importance, far greater than the peak of 337 estimated from boat survey data and supporting the breeding threshold result. 

Estimates for the winter abundance were much higher in the second of the two winters of survey, peaking at 377 (95% confidence limits 
around distance estimate: 151 – 723) in March 2005. Smoothed distribution maps for the first winter could not be produced owing to few 
counts of the speci, but those for the summer (Figure 9.4.5-10) and second winter (Figure 9.4.5-11) show that average counts of Northern 
Fulmar do not seem highly concentrated in consistent areas, although there is some tendency for the east of the survey area to show higher 
averages. Figure 9.4.5-11 suggests that a high average count was recorded in The Galloper area of the wind farm during the second winter; 
this may have resulted from one large flock at this location. 

MONTH DS D N LCL UCL
February 0 0 0 0 0
March (1) N/A N/A N/A N/A N/A
March (2) N/A N/A N/A N/A N/A
April 0.0522 0.0783 57 9 346
May 0.4180 0.5953 435 189 1,000
June 0.1045 0.1041 76 34 171
July 0.5356 0.7038 514 236 1,119
August 0.0783 0.0783 57 26 126
September 0.1437 0.1687 123 40 381
November 0.2874 0.2937 214 94 490
December 0.2565 0.4667 341 126 920
March 2005 0.3657 0.4529 331 151 723
Table 9.4.5-16: Northern Fulmar recorded on sea during boat surveys, with distance estimates. DS = estimated cluster density; D = density 

of individuals estimate; N = numerical estimate; LCL = lower confidence limit; UCL = upper confidence limit. Where results not available 
(N/A), insufficient numbers of birds were recorded for analysis; 0 indicates the bird was not present. Figures relate to entire study area, the 

proposed wind farm area representing between 20 and 30% of the total depending on survey month

MONTH In flight count Distance estimate Total estimate % National importance
February 21 (0) 21 0.00%
March (1) 69 (14) 83 0.01%
March (2) 9 (17) 26 0.00%
April 15 57 72 0.01%
May 74 435 509 0.05%
June 5 76 81 0.01%
July 24 514 538 0.05%
August 1 57 58 0.01%
September 8 123 131 0.01%
November 35 214 249 0.02%
December 20 341 361 0.04%
March 2005 46 331 377 0.04%

Table 9.4.5-17: ‘In flight’ counts, distance estimates and total estimates for Northern Fulmar. Those figures in brackets are not distance 
estimates but raw counts multiplied by a correction factor of 1.1 (Stone et al. 1995). Figures relate to entire study area, the proposed wind 

farm area representing between 20 and 30% of the total depending on survey month

Aerial surveys
Table 9.4.5-18 shows distance estimates generated from data collected on aerial surveys. Numbers of Northern Fulmar were estimated 
to be greater in the Greater Gabbard area (TH3) than in the other survey blocks flown. Distance estimates peaked at 376 (with 95% 
confidence limits of 245 – 576), a figure similar to the peak estimated from boat surveys. 

Average distributions of Northern Fulmar hint at a tendency for larger flocks to the east of the wind farm area, though smoothing suggests 
that distribution is generally evenly low over the area (Figure 9.4.5-12).

Survey Block Survey Period DS D N LCL UCL % National importance

TH1

WINTER 1 0 0 0 0 0
WINTER 2 0 0 0 0 0
WINTER 3 0 0 0 0 0
WINTER 4 0 0 0 0 0

TH2

WINTER 1 0.0201 0.0483 59 11 311
WINTER 2 0.0242 0.0242 30 13 70
WINTER 3 0.0403 0.0462 57 19 169
WINTER 4 0.0040 0.0040 5 1 28

TH3

WINTER 1 0.0092 0.0092 10 3 37 0.00%
WINTER 2 0.2847 0.3544 376 245 576 0.04%
WINTER 3 0.2159 0.2437 258 130 513 0.03%
WINTER 4 0.0643 0.0643 68 38 122 0.01%

TH4

WINTER 1 0.0045 0.0045 5 1 27
WINTER 2  0 0 0 0 0
WINTER 3  0 0 0 0 0
WINTER 4 0.0135 0.0135 15 3 92

TH5
WINTER 2  0 0 0 0 0
WINTER 3 0.0368 0.0423 46 20 106
WINTER 4 0.0138 0.0138 15 5 47

Table 9.4.5-18: Northern Fulmar recorded on aerial surveys, with distance estimates. Survey block = code for survey area; survey period = 
stage of winter; DS = estimated cluster density; D = density of individuals estimate; N = numerical estimate; LCL = lower confidence limit; 

UCL = upper confidence limit. Figures relate to entire study areas; the proposed wind farm area represents 14% of the area of TH3

The importance of the Greater Gabbard for Northern Fulmar through the year
The Northern Fulmar is a breeding bird commonly found throughout Great Britain, current estimates standing at between 2.8 and 4.4 million 
breeding pairs (Mitchell et al. 2004). The species generally breeds on coastal cliffs, foraging at sea for fish waste and crustaceans. The 
peak of 538 birds estimated during July 2004 probably represents a combination of birds travelling from their breeding colonies to feed, 
early breeders departing the colonies, and part of the non-breeding population; Northern Fulmars can take up to nine years to reach sexual 
maturity, and are thought to spend the first four years of life after fledging at sea (Anderson & Cosgrove 2002). The numbers found in the 
Greater Gabbard area suggest that this is not an offshore area supporting high densities of Northern Fulmar during the breeding season.

The winter abundance of Northern Fulmar was estimated to be lower than that estimated for the summer, with peaks of 377 birds recorded 
in March 2005 and 376 in the second winter period on boat and aerial surveys respectively. During the non-breeding season, this species 
disperses widely through the offshore marine environment, spending all of its time at sea. It is therefore likely that the wintering distribution 
is governed by the availability of food resources. This species was found to be regionally important at both levels of analysis: in the study 
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area, estimates represented 93% of the regional total; proportional estimates for the wind farm footprint area represented 13% of the 
regional total. Although the species was sighted more often than in the other survey blocks examined, perhaps as a consequence of the 
greater distance from shore, estimates of the numbers present are unlikely to reach any sensible threshold of national importance, and 
there is little reason to expect this area to be of particular national importance to non-breeding Northern Fulmar.  

Migration
As the Northern Fulmar is not a migratory bird in the strictest sense, the Greater Gabbard area is not considered to be of particular 
importance during migratory periods. Any movements this species makes will more likely occur between breeding colonies in Britain and 
Scandinavia and the North Sea. Unfortunately, relatively little is known about the movements of Northern Fulmars whilst at sea.

European Storm Petrel   Hydrobates pelagicus

Conservation status: Not designated

Winter Summer (pairs)
International threshold Not known European population 430,000-510,000
GB threshold not known GB population 21,100-33,500
Wind farm peak estimate 0 Wind farm peak estimate 0
Gabbard peak 1 (aerial) Gabbard peak 1 bird (boat)
% National importance 0.00% % National importance 0.00%

Table 9.4.5-19: European Storm Petrel Summary

Boat surveys
One individual was recorded during the survey in September 2004.

Aerial surveys
One individual was recorded during the survey in the second winter period of aerial surveys.

The importance of the Greater Gabbard for European Storm Petrel through the year
The Greater Gabbard area holds virtually no importance for European Storm Petrels, with winter and summer surveys only ever recording 
single birds.

Migration
One bird was recorded during September 2004; it is possible that this individual was on passage, but there is no reason to suspect that 
large numbers pass through the Greater Gabbard area during migration.

Northern Gannet 
 Morus bassanus

Conservation status: 
 BoCC Amber
Winter (individuals) Summer (pairs)
International threshold Not known European population 300-310,000
GB threshold Not known GB population 227,000
Wind farm peak estimate 19 Wind farm peak estimate 51
Gabbard peak 139 (aerial) Gabbard peak 257 birds (boat)
% National importance 0.03% % National importance 0.06%

Table 9.4.5-20: Northern Gannet Summary

Boat surveys
Distance sampling was applied to counts of those birds recorded as ‘in transect’ and on the sea at time of sighting (Table 9.4.5-21). Estimates 
generated relate to the 730 km2 surveyed by the boat. Those birds recorded in flight during surveys were not suitable for distance analysis, 
and as such raw counts of these birds are shown (Table 9.4.5-22). Stone et al. (1995) propose a correction factor of 1.0 for this species 
and counts are therefore unchanged. Counts of in flight birds were added to the estimates produced from distance sampling to provide an 
overall estimate of birds in the Greater Gabbard area. This species cannot be accurately quantified in the context of national importance 
during the non-breeding season, as no valid population estimates exist. Many Northern Gannets breeding in Britain migrate south to Africa, 
and as the Northern Gannet has a prolonged breeding season (as long as from January to November), it is virtually impossible to quantify 
a wintering population. As a surrogate, the breeding population threshold has been used; the peak winter count represented only 0.03% of 
the breeding threshold.

Peak Northern Gannet numbers were recorded in September, with an estimated 257 birds (95% confidence limits for distance estimate: 
101 – 596). Approximately half this number represented the winter peak estimate (Table 9.4.5-22). Distribution of Northern Gannet showed 
some rough patterns, with highest average counts occurring to the northeast and within the area of The Galloper in the summer (Figure 
9.4.5-13), to the southeast of the wind farm area in the first winter and again to the southeast and east in the second winter (although 
smoothed distribution maps for the two winters could not be produced owing to few counts of the species).
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Figure 9.4.5-10: Smoothed average distribution of Northern Fulmar, summer 
boat surveys. Polygons show boundaries of proposed wind farm

Figure 9.4.5-11: Smoothed average distribution of Northern Fulmar, second 
winter boat surveys. Polygons show boundaries of proposed wind farm

Figure 9.4.5-12: Smoothed average distribution of Northern Fulmar, aerial 
surveys. Polygons show boundaries of proposed wind farm
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MONTH DS D N LCL UCL
February N/A N/A N/A N/A N/A
March (1) 0 0 0 0 0
March (2) N/A N/A N/A N/A N/A
April 0.0421 0.0421 31 8 112
May 0.0337 0.1179 86 15 487
June 0.0084 0.0084 6 1 42
July 0.2104 0.2357 172 103 287
August 0.1936 0.2104 154 65 364
September 0.1852 0.3367 246 101 596
November 0.0842 0.0842 61 22 169
December  0 0 0 0 0
March 2005 0.0926 0.1179 86 33 222
Table 9.4.5-21: Northern Gannet recorded on sea during boat surveys, with distance estimates. DS = estimated cluster density; D = density 

of individuals estimate; N = numerical estimate; LCL = lower confidence limit; UCL = upper confidence limit. Where results not available 
(N/A), insufficient numbers of birds were recorded for analysis; 0 indicates the bird was not present. Figures relate to entire study area, the 

proposed wind farm area representing between 20 and 30% of the total depending on survey month

MONTH In flight count Distance estimate Total estimate % National importance
February 97 (8) 105 0.02%
March (1) 49 (0) 49 0.01%
March (2) 20 (12) 32 0.01%

April 14 31 45 0.01%
May 16 86 102 0.02%
June 6 6 12 0.00%
July 39 172 211 0.05%

August 6 154 160 0.04%
September 11 246 257 0.06%
November 16 61 77 0.02%
December 7 0 7 0.00%

March 2005 41 86 127 0.03%
Table 9.4.5-22: ‘In flight’ counts, distance estimates and total estimates for Northern Gannet. Those figures in brackets are not distance 
estimates but raw counts multiplied by a correction factor (Stone et al. 1995). Figures relate to entire study area, the proposed wind farm 

area representing between 20 and 30% of the total depending on survey month

Aerial surveys
Few Northern Gannets were recorded in the Greater Gabbard area (TH3) during the aerial surveys in the winter of 2004/05 (Table 9.4.5-
23). The maximum distance estimate was of 139 (95% confidence limits: 83 – 235), which compared with estimates of 1,130 and 273 for 
areas TH2 and TH1 respectively. The Greater Gabbard peak was slightly larger than the 127 estimated on boat surveys.

Figure 9.4.5-14 provides some support to the distribution recorded from boat surveys in the winter of 2004/05 (Banks et al. 2005), in that 
a concentration of Northern Gannet was apparent to the northeast of the wind farm area. Some contours of higher average counts extend 
through the Inner Gabbard wind farm zone, but these contours are of low overall abundance.

Survey Block Survey Period DS D N LCL UCL % National importance

TH1

WINTER 1 0.1259 0.2165 273 158 470
WINTER 2 0 0 0 0 0
WINTER 3 0 0 0 0 0
WINTER 4 0 0 0 0 0

TH2

WINTER 1 0.5261 0.9178 1,130 505 2,528
WINTER 2 0.0057 0.0114 14 2 82
WINTER 3 0.0086 0.0086 11 3 43
WINTER 4 0 0 0 0 0

TH3

WINTER 1 0.1109 0.1315 139 83 235 0.03%
WINTER 2 0.0228 0.0228 24 9 62 0.01%
WINTER 3 0.0130 0.0447 47 8 291 0.01%
WINTER 4 0 0 0 0 0 0.00%

TH4

WINTER 1 0.0032 0.0032 4 1 16
WINTER 2 0 0 0 0 0
WINTER 3 0 0 0 0 0
WINTER 4 0 0 0 0 0

TH5
WINTER 2 0.0033 0.0033 4 1 22
WINTER 3 0.0229 0.0277 30 13 68
WINTER 4 0 0 0 0 0

Table 9.4.5-23: Northern Gannet recorded on aerial surveys, with distance estimates. Survey block = code for survey area; survey period 
= stage of winter; raw count = total number of birds recorded; DS = estimated cluster density; D = density of individuals estimate; N = 

numerical estimate; LCL = lower confidence limit; UCL = upper confidence limit. Figures relate to entire study areas; the proposed wind 
farm area represents 14% of the area of TH3.

The importance of the Greater Gabbard for Northern Gannet through the year
Most British breeding colonies of Northern Gannet are found on rocky coastal stacks such as Bass Rock, although birds may travel many 
kilometres offshore to feed, where profitability is high. Estimates of Northern Gannet in the Greater Gabbard area were generally low 
throughout the summer, with larger estimates of 211, 160 and 257 appearing in July, August and September respectively. Even at these 
levels, Northern Gannet occurred in very low densities given that the breeding population numbers some 227,000 pairs (Mitchell et al. 
2004). The Greater Gabbard area does not seem to hold importance for Northern Gannet during the summer.

Although wintering estimates of the national population of Northern Gannet are not feasible, it is likely that estimates no greater than 140, 
as found on both aerial and boat surveys, are not a significant part of the total figure in British waters. This is partially supported by the 
estimate of 1,130 recorded on the neighbouring survey block TH2 during the aerial survey in winter period 1. However, TH3 was found to 
be a regionally important area for the species, supporting a maximum of 9% of the regional total. Proportional estimates for the wind farm 
footprint area are below 50, and thus the species is not estimated to be regionally important at this level.

Migration
Northern Gannet migration can occur at any time from August through to November, and juveniles tend to move south towards the Bay of 
Biscay and North Africa within a few weeks of fledging. As many of the breeding colonies in Britain lie in the north east (especially Scotland 
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Wanless 2002), and most are likely to return to their natal breeding colonies, it is probable that most migrating birds will travel near to the 
wind farm area on both outward and return migration (although some travel along the west coast and around north Scotland). Most adult 
Northern Gannet tend to winter closer to their breeding grounds (Wanless 2002) and thus may be less affected by potential risks presented 
by the wind farm than younger individuals.

Common Scoter 
 Melanitta nigra

Conservation status: 
 WCA, UK BAP, BoCC Amber
Winter (individuals) Summer (pairs)
International threshold 16,000 European population 100-130,000
GB threshold 500 GB population 77
Wind farm peak estimate 5 Wind farm peak estimate 0
Gabbard peak 24 (boat) Gabbard peak 1 bird (boat)
% National importance 0.05% % National importance 0.01%

Table 9.4.5-24: Common Scoter Summary

Boat surveys
As no counts were recorded of birds on sea, there were insufficient counts of this species to use distance sampling techniques. Figures 
presented are raw counts of birds considered ‘in transect’ (Table 9.4.5-19). Stone et al. (1995) propose a correction factor of 1.0 for this 
species and counts are therefore unchanged. All birds recorded were seen in flight, possibly flushing in response to the approaching boat. 
One flock of 24, in March 2005, was the only notable count.

Month On sea In flight Total % National importance
February 2004 0 5 5 0.01%
March 2004 (1) 0 0 0 0.00%
March 2004 (2) 0 0 0 0.00%
April 2004 0 0 0 0.00%
May 2004 0 1 1 0.00%
June 2004 0 0 0 0.00%
July 2004 0 0 0 0.00%
August 2004 0 0 0 0.00%
September 2004 0 0 0 0.00%
November 2004 0 0 0 0.00%
December 2004 0 0 0 0.00%
March 2005 0 24 24 0.04%
Table 9.4.5-25: Common Scoters recorded ‘in transect’ on boat surveys, with % of national importance. Figures relate to entire study area, 

the proposed wind farm area representing between 20 and 30% of the total depending on survey month

Aerial surveys
Table 9.4.5-26 shows results from aerial surveys, for all seaducks. This category includes unidentified seaducks plus Common Scoter, 
Velvet Scoter and Eider; the vast majority of positive identifications were of the former species (1,339 counted, versus two Velvet Scoter 
and 15 Eider). Largest counts were made in survey area TH1, unsurprising in that Common Scoter favour sheltered shallows during the 
wintering season. No seaducks were recorded in area TH3 despite the fact that shallow sandbanks are present. 

Survey Block Survey Period DS D N LCL UCL

TH1

WINTER 1 0.0196 0.1327 167 14 1,979
WINTER 2 0.1058 1.6268 2,050 473 8,885
WINTER 3 0.0274 5.3006 6,679 161 277,000
WINTER 4 0.0196 0.8470 1,067 91 12,562

TH2

WINTER 1 0.0039 0.0313 39 6 252
WINTER 2 0 0 0 0 0
WINTER 3 0.0039 0.0118 14 2 94
WINTER 4  0 0 0 0 0

TH3

WINTER 1  0 0 0 0 0
WINTER 2  0 0 0 0 0
WINTER 3  0 0 0 0 0
WINTER 4  0 0 0 0 0

TH4

WINTER 1 0.0175 0.9397 1,058 285 3,932
WINTER 2 0.0044 0.0219 25 4 146
WINTER 3 0.0087 0.1137 128 40 412
WINTER 4  0 0 0 0 0

TH5
WINTER 2  0 0 0 0 0
WINTER 3  0 0 0 0 0
WINTER 4 0.0045 0.3807 410 23 7,445

Table 9.4.5-26: Seaducks recorded on aerial surveys, with distance estimates. Survey block = code for survey area; survey period = stage 
of winter; raw count = total number of birds recorded; DS = estimated cluster density; D = density of individuals estimate; N = numerical 
estimate; LCL = lower confidence limit; UCL = upper confidence limit. Figures relate to entire study areas; the proposed wind farm area 

represents 14% of the area of TH3

The importance of the Greater Gabbard for Common Scoter through the year
The breeding population of Common Scoter in the United Kingdom is extremely small, most birds migrating to sub-arctic zones of Eurasia 
to breed. Therefore the Greater Gabbard area is of no importance to this species during the summer, and even the one bird recorded in 
May 2004 was slightly unusual.

The shallow coastal waters of Britain and Ireland are crucial for non-breeding Common Scoter, however, where they typically winter 
offshore within 2 km of land and within waters 10 m deep (Snow & Perrins 1998), foraging for shellfish and other benthic invertebrates. The 
most important sites are Carmarthen Bay in Wales and Shell Flats in England, holding estimates of over 20,000 and 10,000 respectively 
(Pollitt et al. 2003; Bonks et al. 2004) ; this contrasts sharply with four counts of the Greater Gabbard area yielding no return. These counts 
were made using the same methodology as for these surveys, so it is likely that the absence of birds means the area is genuinely of no 
importance for this species, rather than indicating methodological deficiencies. 
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Figure 9.4.5-13: Smoothed average distribution of Northern Gannet, summer boat surveys. 
Polygons show boundaries of proposed wind farm

Figure 9.4.5-14: Smoothed average distribution of Northern Gannet, aerial surveys. 
Polygons show boundaries of proposed wind farm
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Migration
Although ringing data from Common Scoters are poor, a major moult migration appears to take place from August through to December , 
and the return journey to the breeding grounds is generally from late February through to early April. The migratory route taken by Common 
Scoters leaving the breeding grounds includes both the south western Baltic Sea and the Dutch Wadden Sea as staging grounds, before 
dispersal into the North Sea and the coasts of western Europe. It is therefore likely that some Common Scoter are likely to pass near to 
the proposed wind farm area, either on this migration or the return leg. However, given that the major concentrations of wintering Common 
Scoter occur on the west coast of Britain, it would seem plausible that the majority of movements will be along the English Channel and 
around the south western peninsula. 

Great Skua  
 Catharacta skua

Conservation status: 
 BoCC Amber

Winter (individuals) Summer (pairs)
International threshold Not known European population 16,000
GB threshold Not known GB population 9,600
Wind farm peak estimate 0 Wind farm peak estimate 43
Gabbard peak 1 (boat) Gabbard peak 214 birds (boat)
% National importance 0.00% % National importance 1.11%

Table 9.4.5-27: Great Skua Summary

Boat surveys
Distance sampling of Great Skua counts was possible for some of the summer months (Table 9.4.5-28), but only individual birds were 
recorded in the two survey winters, and then only ever in flight. Estimates of 214 (95% confidence limits for distance estimate: 99 – 437) 
Great Skua recorded in September 2004 are consistent with the peak passage month and are likely to have been birds moving between 
breeding and wintering grounds. The low numbers of birds seen in May and July were possibly foraging adults, maybe associated with 
fishing activity in the area, or pirating feeding flocks of other seabirds. This species cannot be accurately quantified in the context of national 
importance during the non-breeding season, as no valid population estimates exist; however, peak counts of single individuals render such 
assessment irrelevant.

Great Skua were widely distributed throughout the whole area of survey; therefore there do not appear to be areas of high concentration 
of this species, and there is no evidence that the areas for the proposed wind farm are especially important (smoothed distribution maps 
could not be produced owing to few counts of the species; see Banks et al. 2005).

MONTH DS D N LCL UCL
February 0 0 0 0 0
March (1) 0 0 0 0 0
March (2) 0 0 0 0 0
April 0 0 0 0 0
May 0.0250 0.0250 18 4 74
June  0 0 0 0 0
July 0.0250 0.0250 18 4 74
August  0  0 0 0 0
September 0.2622 0.2846 208 99 437
November 0 0 0 0 0
December 0 0 0 0 0
March 2005 0 0 0 0 0

Table 9.4.5-28: Great Skua recorded on sea during boat surveys, with distance estimates. DS = estimated cluster density; D = density of 
individuals estimate; N = numerical estimate; LCL = lower confidence limit; UCL = upper confidence limit. 0 indicates the bird was not 

present. Figures relate to entire study area, the proposed wind farm area representing between 20 and 30% of the total depending on survey 
month

MONTH In flight count Distance estimate Total estimate % National importance

February 0 0 0 0.00%
March (1) 0 0 0 0.00%
March (2) 0 0 0 0.00%
April 0 0 0 0.00%
May 1 18 19 0.10%
June 0 0 0 0.00%
July 8 18 26 0.14%
August 1 0 1 0.01%
September 6 208 214 1.11%
November 1 0 1 0.01%
December 1 0 1 0.01%
March 2005 0 0 0 0.00%
Table 9.4.5-29: ‘In flight’ counts, distance estimates and total estimates for Great Skua. Figures relate to entire study area, the proposed 

wind farm area representing between 20 and 30% of the total depending on survey month 

Aerial surveys
Individual Great Skua were recorded during second and third winter period aerial surveys.

The importance of the Greater Gabbard for Great Skua through the year
Great Skuas do not breed in any noteworthy numbers on any coastline near to the Greater Gabbard area, being largely confined to Orkney 
and Shetland, and therefore it is extremely unlikely that this species is reliant on the area for foraging opportunities. Furthermore, during 
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the non-breeding season, both immature and adult birds tend to make a southerly migration. Therefore the Greater Gabbard area holds 
minimal importance for Great Skua in either breeding or non-breeding seasons.

Migration
Great Skua migrations tend to be slow and leisurely, with many birds scattering themselves along the coasts of mainland southern Europe 
during the winter. Sexually immature birds that have visited breeding colonies in northern Scotland may disperse from June onwards, 
which could explain why this species was recorded in July. Peak movements of adults are recorded in September (Tasker et al. 1987), 
which coincides with the peak count from boat surveys in this study. This peak estimate for the entire study area exceeded the 1% national 
threshold; proportional estimates of numbers within the wind farm footprint area, however, did not, numbering below 50 and thus not 
qualifying as important.  Furness (2002) suggests that most movements of Great Skua are north out of the North Sea, birds preferring 
to travel along the west coasts of Britain. This hypothesis would suggest that most migrating Great Skua would avoid the wind farm area 
in passage, but does not explain the peak count of 214 recorded; presumably these birds would have been en route from their Scottish 
breeding colonies to more southerly wintering latitudes. 

Little Gull  
 Larus minutus

Conservation status: 
 Annex 1, WCA

Winter Summer (pairs)
International threshold 1,100 European population 24,000-58,000
GB threshold Not known GB population 0
Wind farm peak estimate 1 Wind farm peak estimate 0
Gabbard peak 4 (aerial) Gabbard peak 0
% National importance negligible % National importance 0.00%

Table 9.4.5-30: Little Gull Summary

Boat surveys
Three individuals were recorded during the survey in December 2004.

Aerial surveys
Four individuals were recorded during the survey in the second winter period of aerial surveys.

The importance of the Greater Gabbard for Little Gull
The Greater Gabbard area has no importance for Little Gull at any time of the year. On boat surveys, two birds were counted in November 
2004, three in December 2004 and one in March 2005. Aerial surveys recorded four birds in the second winter period, and only one in the 
third winter period. 

Migration 
No Little Gulls were recorded during migratory periods.

Mew (Common) Gull Larus canus

Conservation status: 
 BoCC Amber
Winter (individuals) Summer (pairs)
International threshold 16,000 European population 590,000-1.5 million
GB threshold 4,300 GB population 49,000
Wind farm peak estimate 8 Wind farm peak estimate 1

Gabbard peak 56 (aerial) Gabbard peak 3 birds (boat)
% National importance 0.01% % National importance 0.00%

Table 9.4.5-31: Mew (Common) Gull Summary

Boat surveys
Note that there were insufficient counts of this species to use Distance sampling techniques. Figures presented are raw counts of birds 
considered ‘in transect’, multiplied by the appropriate correction factor of 1.4 (according to Stone et al. 1995). 

Table 9.4.5-32 illustrates the low counts of Mew Gull at all stages of the year. Smoothed distribution maps could not be produced owing to 
few counts of the species, underlining the sparse nature of the counts, with most counts seemingly occurring on one transect.

Month On sea Correction In flight Total % National importance
February 2004 1 1 1 2 0.00%
March 2004 (1) 0 0 1 1 0.00%
March 2004 (2) 0 0 12 12 0.00%
April 2004 3 4 0 4 0.00%
May 2004 0 0 0 0 0.00%
June 2004 0 0 0 0 0.00%
July 2004 0 0 0 0 0.00%
August 2004 0 0 0 0 0.00%
September 2004 0 0 0 0 0.00%
November 2004 3 4 4 8 0.00%
December 2004 1 1 6 7 0.00%
March 2005 8 11 1 12 0.00%

Table 9.4.5-32: Mew Gulls recorded ‘in transect’ on boat surveys, with % of national importance. Figures relate to entire study area, the 
proposed wind farm area representing between 20 and 30% of the total depending on survey month

Aerial surveys
Table 9.4.5-33 shows distance estimates generated from data collected on aerial surveys. Raw counts from aerial surveys were no greater 
than 10 birds over the winter period, and this agrees with the low counts made from boat surveys. Distance estimates peaked at 56 (95% 
confidence limits: 0 – 9,533) in winter period 3, though the wide confidence limits prompt cautious interpretation. 

No counts of Mew Gull were made inside the proposed wind farm areas, the few birds that were recorded lying closer to shore (smoothed 
distribution maps could not be produced owing to few counts of the species).
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Survey Block Survey Period DS D N LCL UCL % National importance

TH1

WINTER 1 0.0266 0.0508 64 0 10,898
WINTER 2 0.4365 0.8751 1,103 6 188,000
WINTER 3 0.0479 0.0681 86 1 14,607
WINTER 4 0.1650 0.2691 339 2 57,747

TH2

WINTER 1 0.0053 0.0053 7 0 1,115
WINTER 2 0.1277 0.2699 332 2 56,588
WINTER 3 0.0213 0.0213 26 0 4,461
WINTER 4 0.1224 0.3325 409 2 69,695

TH3

WINTER 1 0.0182 0.0364 39 0 6,571 0.01%
WINTER 2 0.0061 0.0061 6 0 1,095 0.00%
WINTER 3 0.0425 0.0528 56 0 9,533 0.01%
WINTER 4 0 0 0 0 0 0.00%

TH4

WINTER 1 0.0356 0.0356 40 0 6,831
WINTER 2 0.1247 0.1931 217 1 37,023
WINTER 3 0.0594 0.0609 69 0 11,680
WINTER 4 0 0 0 0 0

TH5
WINTER 2 0.0122 0.0122 13 0 2,229
WINTER 3 0.0182 0.0243 26 0 4,460
WINTER 4 0.0061 0.0061 7 0 1,116

Table 9.4.5-33: Mew Gulls recorded on aerial surveys, with distance estimates. Survey block = code for survey area; survey period = stage 
of winter; DS = estimated cluster density; D = density of individuals estimate; N = numerical estimate; LCL = lower confidence limit; UCL = 

upper confidence limit. Figures relate to entire study areas; the proposed wind farm area represents 14% of the area of TH3

The importance of the Greater Gabbard for Mew Gulls through the year
On only one occasion during the summer months April – September were Mew Gulls recorded on boat surveys, and this count was of just 
three individuals. This pattern is unsurprising, as the Greater Gabbard area is not close to any known breeding colonies of the species. 
Clearly the area is also not important as a foraging area for coastal nesting Mew Gulls.

Winter counts from boats were also notably low, 12 birds estimated in March 2004, with the same estimate in March of the following year. 
Distance estimates were not possible owing to such infrequent counts, though these were generated from winter aerial surveys. Despite 
the wide confidence limits, Mew Gulls were calculated to occur at low density and abundance in the Greater Gabbard area, estimates 
peaking at 56 birds in the third winter period. This peak was large enough to exceed the 1% threshold for regional importance, although with 
only six birds more than required to fulfil the minimum required for qualification as regionally important. Proportional estimates for the wind 
farm footprint area are below 50 and thus do not qualify the area as regionally important. These results suggest that the Greater Gabbard 
area is of limited value for wintering Mew Gulls, with only minimal regional importance. Most gulls wintering in the UK are more likely to 
forage inland or close to the shore, roosting on inland waterbodies or coastal areas.

Migration
August and September marks the onset of migrations of Mew Gulls towards Britain and Ireland, continental breeders moving westerly 
from Scandinavia and the Baltic region (Douse 2002). It is therefore likely that birds migrating along the coastline of northwest Europe 
towards Britain will encounter the southern North Sea, and possibly the Greater Gabbard area. Localised movements of juveniles or British 
breeders are more likely to remain closer to the UK coastline than those continental migrants arriving from Denmark, Sweden and the Low 
Countries.

Lesser Black-backed Gull Larus fuscus

Conservation status: 
 BoCC Amber
Winter (individuals) Summer (pairs)
International threshold 4,500 European population 300-350,000
GB threshold 610 GB population 114,000
Wind farm peak estimate 302 Wind farm peak estimate 156
Gabbard peak 1,508 (boat) Gabbard peak 780 birds (boat)
% National importance 2.47% % National importance 0.34%

Table 9.4.5-34: Lesser Black-backed Gull Summary

Boat surveys
Distance sampling was applied to those birds recorded as ‘in transect’ and on the sea at time of sighting (Table 9.4.5-35). Estimates 
generated relate to the 730 km2 surveyed by the boat. Those birds recorded in flight during surveys were not suitable for distance analysis, 
and as such raw counts of these birds are shown (Table 9.4.5-36). Counts of in flight birds were added to the estimates produced from 
distance sampling to provide an overall estimate of birds in the Greater Gabbard area. In calculating national importance, it has been 
assumed that each individual bird is a member of a nesting pair. Even at this scale, nationally important numbers are not recorded in 
the breeding season. In one instance, the survey of March 2005, numbers of Lesser Black-backed Gull exceeded the national threshold, 
representing over 2% of the current minimum wintering estimate (60,830 Burton et al. 2003); it is unclear why these estimates should be 
so much greater than in the first winter of survey, though the area covered was larger in the second winter.

Distributions of Lesser Black-backed Gulls show similar patterns when averaged for the first winter and second winters of survey (Figures 
9.4.5-15 and 9.4.5-17 respectively). Smoothed distribution maps for the summer could not be produced owing to few counts of the species 
(see Banks et al. 2005). Highest average counts occurred in the south east corner of the survey area, often coinciding with The Galloper 
area of the wind farm. It is possible that this area is productive for fish that are exploited by feeding flocks of gulls. 

MONTH DS D N LCL UCL
February 0.0543 0.1320 53 17 172
March (1) 0.0328 0.0700 34 13 87
March (2) 0.0328 0.1939 94 29 312
April 0.0889 0.0889 65 20 216
May 0.1143 0.1109 81 23 287
June 0.6732 0.9280 677 373 1,231
July 0.2159 0.7092 518 233 1,149
August 0.1270 0.2450 179 70 454
September 0.1397 0.1632 119 43 334
November 0.1143 0.1841 134 62 292
December 0.1039 0.6310 461 81 2,634
March 2005 1.0923 1.9054 1,391 648 2,987
Table 9.4.5-35: Lesser Black-backed Gull recorded on sea during boat surveys, with distance estimates. DS = estimated cluster density; D = 
density of individuals estimate; N = numerical estimate; LCL = lower confidence limit; UCL = upper confidence limit. Figures relate to entire 

study area, the proposed wind farm area representing between 20 and 30% of the total depending on survey month
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MONTH In flight count Distance estimate Total estimate % National importance
February 226 53 279 0.46%
March (1) 160 34 194 0.32%
March (2) 175 94 269 0.44%
April 11 65 76 0.07%
May 86 81 167 0.15%
June 103 677 780 0.68%
July 116 518 634 0.56%
August 18 179 287 0.25%
September 5 119 124 0.11%
November 12 134 146 0.24%
December 24 461 485 0.80%
March 2005 117 1,391 1,508 2.47%
Table 9.4.5-36: ‘In flight’ counts, distance estimates and total estimates for Lesser Black-backed Gull, with % national importance. Figures 

relate to entire study area, the proposed wind farm area representing between 20 and 30% of the total depending on survey month

Aerial surveys
Distance estimates of wintering Lesser Black-backed Gulls were possible, and are presented in Table 9.4.5-37. Counts across all survey 
areas were very low for this species, with distance estimates for the Greater Gabbard area (TH3) only as high as 26 birds and with tight 
95% confidence limits (6 – 105). As counts from boat surveys were considerably higher, it seems likely that aerial surveys are not as 
effective at recording this species.

Low counts of this species mean that averaged distribution maps are of little relevance, and the fact that smoothed maps could not be 
produced underlines the infrequency of occurrence of Lesser Black-backed Gulls on aerial surveys. 

Survey Block Survey Period DS D N LCL UCL % National importance

TH1

WINTER 1 0.0212 0.0212 27 9 76
WINTER 2 0.1128 0.4246 535 251 1,143
WINTER 3 0.0071 0.0071 9 2 49
WINTER 4 0.0776 0.1026 129 62 268

TH2

WINTER 1 0.0845 0.0856 105 31 356
WINTER 2 0 0 0 0 0
WINTER 3 0.0493 0.0634 78 30 203
WINTER 4 0.0071 0.0071 9 1 57

TH3

WINTER 1 0.0161 0.0161 17 4 65 0.03%
WINTER 2 0.0241 0.0241 26 6 105 0.04%
WINTER 3 0.0161 0.0161 17 4 65 0.03%
WINTER 4  0 0 0 0 0 0.00%

TH4

WINTER 1 0.0315 0.0315 35 14 92
WINTER 2 0.0079 0.0079 9 1 55
WINTER 3 0.1101 0.2901 327 114 937
WINTER 4  0 0 0 0 0

TH5
WINTER 2  0 0 0 0 0
WINTER 3 0.0564 0.0564 61 25 146
WINTER 4 0.0161 0.0161 17 3 95

Table 9.4.5-37: Lesser Black-backed Gulls recorded on aerial surveys, with distance estimates. Survey block = code for survey area; survey 
period = stage of winter; raw count = total number of birds recorded; DS = estimated cluster density; D = density of individuals estimate; N = 
numerical estimate; LCL = lower confidence limit; UCL = upper confidence limit. Figures relate to entire study areas; the proposed wind farm 

area represents 14% of the area of TH3

The importance of the Greater Gabbard for Lesser Black-backed Gulls through the year
The Greater Gabbard area is perhaps more relevant as a site during the breeding season for Lesser Black-backed Gulls than most other 
species considered in this section, as a large breeding colony (numbering around 6,000 or 7,000 pairs Wright 2004; Mitchell et al. 2004) 
exists on the Suffolk coast at Orford Ness. As Lesser Black-backed Gulls can fly many kilometres to feed, the Greater Gabbard area is well 
within foraging range of the colony. Estimates of Lesser Black-backed Gulls in the study area during June and July 2004 were reasonably 
high, representing over 0.5% of the estimated British breeding population of 112,000 pairs, assuming that each individual bird was one of 
a different pair. It is probable that estimates in mid-summer reflect birds feeding in the area, although autumn passage may begin as early 
as July. In any case, it seems that the Greater Gabbard area in general supports relatively high densities of Lesser Black-backed Gulls in 
the breeding season.

During the winter, aerial and boat surveys revealed contradictory results, the former producing abundance estimates no greater than 26, the 
latter a peak of 1,508 birds. This estimate was, however, three times greater than the next highest estimate, suggesting that it could have 
represented an anomalously large count. Regardless, the estimate exceeded the 1% national importance threshold, representing 2.47% 
of the national wintering total. For the wind farm footprint area, the estimated proportion of the national total was 0.5%. As the count was 
made in late March 2005, it is also highly possible that returning breeders were recorded on passage, as this coincides with their period of 
return from continental Europe and North Africa. Other estimates during the winter were lower, usually between 150 and 300. These birds 
were likely to be mature breeding birds, possibly boosted in number by gulls moving in from Iceland and the Faeroes. Aerial counts of this 
species were generally low, and as the peak estimate for the Greater Gabbard area did not exceed 50, this species did not surpass the 
1% threshold of regional importance. 
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Migration
As mentioned above, Lesser Black-backed Gulls are largely migratory, with the winter distribution generally moving south and east, 
especially amongst younger individuals. Peak times of passage are between July and October in the autumn, and between mid-February 
and April in the spring. During these times, there is likely to be exchange along the continental coast of Europe, and within Britain and 
Ireland internally. Winter dispersal of juveniles to southerly coasts is unlikely to involve the Greater Gabbard area, as birds will generally fly 
overland. However, the wind farm may be encountered by influxes of post-breeding gulls from Scandinavia and western European coasts 
that overwinter in Britain and Ireland, as such movements invariably involve crossing the North Sea.

Herring Gull 
Larus argentatus
Conservation status: 
 BoCC Amber
Winter (individuals) Summer (pairs)
International threshold 13,000 European population 760,000-1.4 million
GB threshold 3,800 GB population 144,000
Wind farm peak estimate 191 Wind farm peak estimate 0
Gabbard peak 957 (boat) Gabbard peak 0
% National importance 0.25% % National importance 0.00%

Table 9.4.5-38: Herring Gull Summary

Boat surveys
Distance sampling was applied to those birds recorded as ‘in transect’ and on the sea at time of sighting (Table 9.4.5-39). Estimates 
generated relate to the 730 km2 surveyed by the boat. Those birds recorded in flight during surveys were not suitable for distance analysis, 
and as such raw counts of these birds are shown (Table 9.4.5-40). Counts of in flight birds were added to the estimates produced from 
distance sampling to provide an overall estimate of birds in the Greater Gabbard area. Negligible numbers of Herring Gull were seen in 
the summer months, but in both winters of survey the species was more abundant. Distance estimates were greater in the second winter 
of survey, possibly owing to increases in the transect area. The peak estimate of 957 (95% confidence limits on distance estimate: 252 
– 3,532) Herring Gull in December 2004 translates as only 0.25% of the 1% national importance threshold of 3,800 birds (Burton et al. 
2003). 

Figures 9.4.5-18 and 9.4.5-19 show the averaged distribution of Herring Gulls in the two winters surveyed by boat. In both winters, the 
largest flocks were recorded in the south east part of the survey area, with average counts of up to 50. The Galloper may therefore 
represent a productive area for Herring Gulls. Secondary concentrations were seen to the east of the Inner Gabbard, and this area was 
predicted to support intermediate average counts of the species.

MONTH DS D N LCL UCL
February 0.0363 0.0627 25 8 77
March (1) 0.0456 0.0811 39 11 136
March (2) 0.0279 0.2626 128 25 644
April  0  0 0 0 0
May  0  0 0 0 0
June  0  0 0 0 0
July  0  0 0 0 0
August  0  0 0 0 0
September  0 0 0 0 0
November 0.2220 0.5613 410 161 1,045
December 0.2375 1.2919 943 252 3,532
March 2005 0.3415 0.7547 551 195 1,558

Table 9.4.5-39: Herring Gull recorded on sea during boat surveys, with distance estimates. DS = estimated cluster density; D = density of 
individuals estimate; N = numerical estimate; LCL = lower confidence limit; UCL = upper confidence limit. Figures relate to entire study area, 

the proposed wind farm area representing between 20 and 30% of the total depending on survey month

MONTH In flight count Distance estimate Total estimate % National importance

February 164 25 189 0.05%
March (1) 133 39 172 0.05%
March (2) 48 128 176 0.05%
April 7 0 7 0.00%
May 2 0 2 0.00%
June 0 0 0 0.00%
July 0 0 0 0.00%
August 0 0 0 0.00%
September 0 0 0 0.00%
November 16 410 426 0.11%
December 14 943 957 0.25%
March 2005 15 551 566 0.15%

Table 9.4.5-40: ‘In flight’ counts, distance estimates and total estimates for Herring Gull, with % national importance. Figures relate to entire 
study area, the proposed wind farm area representing between 20 and 30% of the total depending on survey month
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Figure 9.4.5-15: Smoothed average distribution of Lesser Black-backed Gull, first 
winter boat surveys. Polygons show boundaries of proposed wind farm

Figure 9.4.5-16: Smoothed average distribution of Lesser Black-backed Gull, 
summer boat surveys. Polygons show boundaries of proposed wind farm

Figure 9.4.5-17: Smoothed average distribution of Lesser Black-backed Gull, 
second winter boat surveys. Polygons show boundaries of proposed wind farm
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Aerial surveys
Distance estimates of wintering Herring Gulls were possible (Table 9.4.5-30). Distance estimates for the Greater Gabbard area (TH3) 
peaked at 335 (95% confidence limits: 71 – 1571), which is lower than that for boat surveys in the same winter. An estimate of 3,251 in 
survey area TH4 was notable. 

Infrequent counts in the Greater Gabbard area meant that only two areas were judged to hold the majority of Herring Gulls; these can be 
seen on the distribution map (Figure 9.4.5-20).

Survey Block Survey Period DS D N LCL UCL % National importance

TH1

WINTER 1 0.1851 0.2302 290 179 469
WINTER 2 0.3965 0.7160 902 518 1,572
WINTER 3 0.1388 0.1742 219 112 429
WINTER 4 0.1388 0.2293 289 121 690

TH2

WINTER 1 0.0330 0.0330 41 18 93
WINTER 2 0.1453 0.2742 338 161 710
WINTER 3 0.2047 0.5069 624 217 1,792
WINTER 4 0.0396 0.0396 49 18 130

TH3

WINTER 1 0.0753 0.3157 335 71 1,571 0.09%
WINTER 2 0.0452 0.0639 68 18 259 0.02%
WINTER 3 0.1506 0.1984 210 110 403 0.06%
WINTER 4 0 0 0 0 0 0.00%

TH4

WINTER 1 0.1253 0.1681 189 121 296
WINTER 2 0.1106 0.2911 328 172 625
WINTER 3 0.2137 2.8874 3,251 984 10,738
WINTER 4  0 0 0 0 0

TH5
WINTER 2 0.1359 0.1493 161 99 260
WINTER 3 0.0755 0.0755 81 37 178
WINTER 4 0.0453 0.0578 62 15 258

Table 9.4.5-41: Herring Gull recorded on aerial surveys, with distance estimates. Survey block = code for survey area; survey period = stage 
of winter; raw count = total number of birds recorded; DS = estimated cluster density; D = density of individuals estimate; N = numerical 
estimate; LCL = lower confidence limit; UCL = upper confidence limit. Figures relate to entire study areas; the proposed wind farm area 

represents 14% of the area of TH3

The importance of the Greater Gabbard for Herring Gulls through the year
Unlike the closely related Lesser Black-backed Gull, Herring Gulls were largely absent from the Greater Gabbard area during the breeding 
season, with only seven birds recorded in April 2004 and a further two in May 2004. Herring Gulls generally breed on or near to the coast, 
increasingly in urban areas where foraging opportunities are plentiful. Clearly the Greater Gabbard area is of little significance for Herring 
Gulls during the breeding season; most birds are likely to forage closer to their breeding grounds.

Distance estimates from aerial and boat surveys were often in the order of hundreds during winter, reaching just under 1,000 from the boat 
survey in December 2004. Although this is a substantial number of birds, and is likely to include breeding birds from continental Europe as 
well as Britain, the estimate is only representative of 0.25% of the 1% national importance threshold, and the species is widely distributed 
through the North Sea. However, in relation to the other survey blocks studied in the Thames on aerial surveys, this species does qualify 
as being of regional importance in the study area, but not when considering the wind farm footprint alone.

Migration
Breeding Herring Gulls may remain close to their colonies for most of the year, though the British population of the species as a whole 
exhibits a general southerly movement during winter. September to February sees the population of Herring Gulls maximise (Calladine 
2002), with birds wintering in Britain that breed in continental Europe and Scandinavia. As Herring Gulls tend to migrate within 25 km of 
coasts (Calladine 2002), it is likely that some movements through the Greater Gabbard area would occur in autumn and spring. 

Great Black-backed Gull Larus marinus

Conservation status: 
 Not designated
Winter (individuals) Summer (pairs)
International threshold 4,800 European population 110-180,000
GB threshold 430 GB population 18,000
Wind farm peak estimate 81 Wind farm peak estimate 7
Gabbard peak 405 (boat) Gabbard peak 34 birds (boat)
% National importance 0.94% % National importance 0.09%

Table 9.4.5-42: Great Black-backed Gull Summary

Boat surveys
Distance sampling was applied to those birds recorded as ‘in transect’ and on the sea at time of sighting (Table 9.4.5-31). Estimates 
generated relate to the 730 km2 surveyed by the boat. Those birds recorded in flight during surveys were not suitable for distance analysis, 
and as such raw counts of these birds are shown (Table 9.4.5-44). Counts of in flight birds were added to the estimates produced from 
distance sampling, or the scaled raw counts for the first winter (using the correction factor of 1.4 after Stone et al. 1995) to provide an 
overall estimate of birds in the Greater Gabbard area. Few birds were recorded during the summer months April to September, and as such 
distance estimates are low (Table 9.4.5-44). The pattern in winter is inconsistent; no birds were recorded during the first winter of survey, but 
in December 2004 estimates of 405 Great Black-backed Gulls were almost large enough to exceed the 1% national importance threshold 
of 430 (Burton et al. 2003). Note that confidence limits ranging from 89 – 1,823 were calculated for the estimate of 402 birds on the sea. 

Smoothed distribution maps for the first winter could not be produced owing to few counts of the species, highlighting the lack of this species 
recorded. During the summer, the few birds present were concentrated in two main areas (Figure 9.4.5-21), neither within the proposed 
wind farm area. Figure 9.4.5-22 suggests that during the second winter, the largest flocks were seen in the area of The Galloper, with very 
few birds in the north part of the Greater Gabbard area.
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Figure 9.4.5-18: Smoothed average distribution of Herring Gull, first winter boat 
surveys. Polygons show boundaries of proposed wind farm

Figure 9.4.5-19: Smoothed average distribution of Herring Gull, second winter 
boat surveys. Polygons show boundaries of proposed wind farm

Figure 9.4.5-20: Smoothed average distribution of Herring Gull, aerial surveys. 
Polygons show boundaries of proposed wind farm
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MONTH DS D N LCL UCL

February N/A N/A N/A N/A N/A
March (1) 0 0 0 0 0
March (2) N/A N/A N/A N/A N/A
April 0.0253 0.0253 18 3 126
May  0  0 0 0 0
June  0  0 0 0 0
July 0.0084 0.0084 6 1 42
August  0 0 0 0 0
September 0.0253 0.0253 18 3 126
November 0.0926 0.1094 80 42 153
December 0.0826 0.5510 402 89 1,823
March 2005 0.0926 0.1010 74 33 164

Table 9.4.5-43: Great Black-backed Gull recorded on sea during boat surveys, with distance estimates. DS = estimated cluster density; D 
= density of individuals estimate; N = numerical estimate; LCL = lower confidence limit; UCL = upper confidence limit. Where results not 

available (N/A), insufficient numbers of birds were recorded for analysis; 0 indicates the bird was not present. Figures relate to entire study 
area, the proposed wind farm area representing between 20 and 30% of the total depending on survey month

MONTH In flight count Distance estimate Total estimate % National importance

February 23 (10) 33 0.08%
March (1) 7 0 7 0.02%
March (2) 3 (1) 4 0.00%
April 6 18 24 0.13%
May 0 0 0 0.00%
June 0 0 0 0.00%
July 1 6 7 0.04%
August 0 0 0 0.00%
September 2 18 20 0.11%
November 7 80 87 0.20%
December 3 402 405 0.94%
March 2005 5 74 79 0.18%
Table 9.4.5-44: ‘In flight’ counts, distance estimates and total estimates for Great Black-backed Gull, with % national importance. Those 

figures in brackets are not distance estimates but raw counts multiplied by a correction factor (Stone et al. 1995). Figures relate to entire 
study area, the proposed wind farm area representing between 20 and 30% of the total depending on survey month

Aerial surveys
Distance estimates of wintering Great Black-backed Gulls were possible (Table 9.4.5-33). Distance estimates for the Greater Gabbard area 
(TH3) peaked at just 53 (95% confidence limits: 32 – 88), which is far lower than that for boat surveys in the same winter. Of the five aerial 
survey blocks studied, TH2 contained the greatest estimated abundance of Great Black-backed Gulls, the peak estimate of 636 ( with 95% 
confidence limits of 463 – 873) in excess of the threshold of 400 necessary to qualify a site as nationally important.

Figure 9.4.5-23 presents average count distributions for the survey area TH3. Only two areas were shown to have concentrations of Great 
Black-backed Gulls, and these are of very low abundance.

Survey Block Survey Period DS D N LCL UCL % National importance

TH1

WINTER 1 0.1144 0.1396 176 110 281
WINTER 2 0.0868 0.1045 132 87 200
WINTER 3 0.0710 0.0827 104 50 219
WINTER 4 0.0237 0.0271 34 13 92

TH2

WINTER 1 0.3745 0.5163 636 463 873
WINTER 2 0.0670 0.0924 114 65 199
WINTER 3 0.1104 0.2493 307 158 598
WINTER 4 0.0079 0.0079 10 3 37

TH3

WINTER 1 0.0180 0.0180 19 4 85 0.04%
WINTER 2 0.0315 0.0315 33 13 86 0.08%
WINTER 3 0.0495 0.0498 53 32 88 0.12%
WINTER 4 0.0045 0.0045 5 1 29 0.01%

TH4

WINTER 1 0.0616 0.0953 107 43 267
WINTER 2 0.0616 0.0734 83 37 183
WINTER 3 0.0308 0.0308 35 10 119
WINTER 4  0  0 0 0 0

TH5
WINTER 2 0.0316 0.0451 49 21 114
WINTER 3 0.0090 0.0090 10 3 36
WINTER 4 0 0 0 0 0

Table 9.4.5-45: Great Black-backed Gull recorded on aerial surveys, with distance estimates. Survey block = code for survey area; survey 
period = stage of winter; raw count = total number of birds recorded; DS = estimated cluster density; D = density of individuals estimate; N 
= numerical estimate; LCL = lower confidence limit; UCL = upper confidence limit. Figures relate to entire study areas; the proposed wind 

farm area represents 14% of the area of TH3

The importance of the Greater Gabbard for Great Black-backed Gulls through the year
The Greater Gabbard area is of no importance to Great Black-backed Gulls during the breeding season, as reflected by the negligible  
distance estimates generated from boat survey data. Wintering numbers of Great Black-backed Gulls are generally acknowledged to be 
very high in the North Sea as a whole, where birds may scavenge discarded waste from fishing trawlers. Stone et al. (1995) report that 
greatest numbers of offshore Great Black-backed Gulls are present between November and February, which is consistent with results 
from the second winter of boat surveys. As many as 300,000 gulls of this species may be found in the North Sea during winter (Skov et al. 
1995), and it is perhaps therefore questionable whether the threshold for national importance should be applied to the peak estimate of 405 
calculated from these surveys. The Greater Gabbard area supports but a fraction of the hundreds of thousands of widely dispersed Great 
Black-backed Gulls found offshore during winter, and it is debatable to what extent the area itself is important to the species, particularly 
as the absence of birds in the first winter of survey suggests that the population may shift between sites between years. Regardless, aerial 
surveys suggested that the Greater Gabbard study area is of regional importance for Great Black-backed Gull, though the peak estimate 
of 53 nearly fell under the minimum level for inclusion of 50 birds. The proportional estimate for the wind farm footprint itself numbered only 
seven, and the area is thus not of regional importance.
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Migration
Most Great Black-backed Gulls show only limited post-breeding dispersal, generally no further than 60 km from breeding sites (Reid 2002). 
The presence of large numbers of these gulls in the North Sea during winter is accounted for by mass movements of breeders from Norway 
and Russia (Reid 2002). These birds move throughout July, reaching a peak in September which is sustained throughout the winter. Return 
migrations occur from February onwards. Therefore during spring and autumn there are likely to be large scale movements of Great 
Black-backed Gulls between Britain, her offshore waters, and the mainland continent. The Greater Gabbard area is likely to be passed by 
migrants, although its importance during migration will be governed by food supplies, and perhaps more importantly, fishing activity.

Black-legged Kittiwake Rissa tridactyla

Conservation status: 
 BoCC Amber
Winter (individuals) Summer (pairs)
International threshold Not known European population 2.1-3 million
GB threshold Not known GB population 380,000
Wind farm peak estimate 171 Wind farm peak estimate 39
Gabbard peak 1,218 (aerial) Gabbard peak 205 birds (boat)
% National importance 0.16% % National importance 0.03%

Table 9.4.5-46: Black-legged Kittiwake Summary

Boat surveys
Distance sampling was applied to those birds recorded as ‘in transect’ and on the sea at time of sighting (Table 9.4.5-34). Estimates 
generated relate to the 730 km2 surveyed by the boat. Those birds recorded in flight during surveys were not suitable for distance analysis, 
and as such raw counts of these birds are shown (Table 9.4.5-48). Counts of in flight birds were added to the estimates produced from 
distance sampling to provide an overall estimate of birds in the Greater Gabbard area. This species cannot be quantified in the context of 
national importance during the non-breeding season, as its distribution is almost exclusively oceanic, and no valid population estimates 
exist. The peak estimate recorded was in December 2004, and totalled 793 birds (95% confidence limits on distance estimate: 412 
– 1,421). Few birds were recorded during the summer, when birds would have been breeding, and as such estimates are low.

Distributions of Black-legged Kittiwakes, averaged over the winter or summer, are shown in Figures 9.4.5-24 – 9.4.5-26. In all cases, 
the largest averages are low, but there appears some tendency for these ‘hotspots’ to occur in the south east corner of the survey area, 
sometimes overlapping or nearing the area of The Galloper. 

MONTH DS D N LCL UCL

February 0.0902 0.1105 45 18 111
March (1) 0.0124 0.0122 6 2 23

March (2) 0.0124 0.0980 48 6 369

April 0.1702 0.2697 197 65 599

May 0.0262 0.0262 19 5 77
June  0 0 0 0 0

July 0.0393 0.0393 29 7 125

August 0.0524 0.0524 38 16 93

September 0.0786 0.0786 57 22 150
November 0.1702 0.1702 124 65 239
December 0.3964 1.0487 766 412 1,421
March 2005 0.3273 0.4399 321 152 679

Table 9.4.5-47: Black-legged Kittiwake recorded on sea during boat surveys, with distance estimates. DS = estimated cluster density; D = 
density of individuals estimate; N = numerical estimate; LCL = lower confidence limit; UCL = upper confidence limit. Figures relate to entire 

study area, the proposed wind farm area representing between 20 and 30% of the total depending on survey month

MONTH In flight count Distance estimate Total estimate % National importance

February 110 45 155 0.02%
March (1) 31 6 37 0.00%
March (2) 26 48 74 0.01%

April 8 197 205 0.03%

May 9 19 28 0.00%

June 3 0 3 0.00%

July 14 29 43 0.01%

August 4 38 42 0.01%

September 4 57 61 0.01%

November 29 124 153 0.02%
December 27 766 793 0.10%

March 2005 7 321 328 0.04%
Table 9.4.5-48: In flight’ counts, distance estimates and total estimates for Black-legged Kittiwake. Figures relate to entire study area, the 

proposed wind farm area representing between 20 and 30% of the total depending on survey month
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Figure 9.4.5-21: Smoothed average distribution of Great Black-backed Gull, 
summer boat surveys. Polygons show boundaries of proposed wind farm

Figure 9.4.5-22: Smoothed average distribution of Great Black-backed Gull, 
second winter boat surveys. Polygons show boundaries of proposed wind farm

Figure 9.4.5-23: Smoothed average distribution of Great Black-backed Gull, aerial 
surveys. Polygons show boundaries of proposed wind farm
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Aerial surveys
Distance sampling was undertaken, as Black-legged Kittiwake was frequently recorded on aerial surveys. 95% confidence limits around 
distance estimates tended to be rather wide, and caution should be taken in interpreting these estimates. The Greater Gabbard area (TH3) 
contained the highest abundance estimate for the five survey areas covered at 1,218 birds (95% confidence limits: 3 – 470,700) in winter 
period 3. 

Figure 9.4.5-27 shows that the Inner Gabbard wind farm area supported very low average abundances of Black-legged Kittiwake, though 
The Galloper did show one distribution ‘hotspot’, albeit still at very low density.

Survey Block Survey Period DS D N LCL UCL % National importance

TH1

WINTER 1 0.0755 0.0899 113 0 43,747
WINTER 2 0.0425 0.0559 70 0 27,209
WINTER 3 0.1274 0.1347 170 0 65,575
WINTER 4 0.0236 0.0236 30 0 11,485

TH2

WINTER 1 0.2121 0.3243 399 1 154,000
WINTER 2 0.3960 0.4668 575 1 222,000
WINTER 3 0.6317 0.6790 836 2 323,000
WINTER 4 0.0896 0.2499 308 1 119,000

TH3

WINTER 1 0.0968 0.1115 118 0 45,649 0.02%
WINTER 2 0.3710 0.4672 495 1 191,000 0.07%
WINTER 3 0.9032 1.1492 1218 3 470,700 0.16%
WINTER 4 0.0161 0.0161 17 0 6,606 0.00%

TH4

WINTER 1 0.0421 0.0494 56 0 21,475
WINTER 2 0.6998 1.0353 1166 3 450,000
WINTER 3 0.2789 0.2913 328 1 127,000
WINTER 4 0.0316 0.0368 41 0 16,025

TH5
WINTER 2 0.1348 0.1620 174 0 67,333
WINTER 3 0.0593 0.1168 126 0 48,543
WINTER 4 0.0216 0.0216 23 0 8,965

Table 9.4.5-49: Black-legged Kittiwake recorded on aerial surveys, with distance estimates. Survey block = code for survey area; survey 
period = stage of winter; raw count = total number of birds recorded; DS = estimated cluster density; D = density of individuals estimate; N 
= numerical estimate; LCL = lower confidence limit; UCL = upper confidence limit. Figures relate to entire study areas; the proposed wind 

farm area represents 14% of the area of TH3

The importance of the Greater Gabbard for Black-legged Kittiwakes through the year
Black-legged Kittiwakes favour coastal cliffs for breeding, and as such are scarce breeders in south eastern England. However, small 
populations do exist, such as that on the coastal towers at Sizewell “A” Power Station (237 nests in 2003 Wright 2004) and the 96 
nests known at Lowestoft Harbour (Wright 2004). This may partially explain the sparse estimates calculated for May to September 2004; 
alternatively these may have been non-breeding Black-legged Kittiwakes. The estimate of 205 in April 2004 may have reflected late 
movements to the breeding grounds of birds wintering in the remoter marine environment; regardless, numbers are not considered great 
enough to infer that the Greater Gabbard area is especially important for Black-legged Kittiwakes in the summer.

Winter surveys suggest that this area of the North Sea supports a comparatively high abundance of Black-legged Kittiwake, with peaks 
of 793 (95% confidence limits: 412 – 1,421) estimated from boat surveys, and 1,218 (3 – 470,700) from aerial surveys. Black-legged 
Kittiwakes spend most of the winter at sea, and movements are governed largely by weather patterns. Little is known about winter Black-

legged Kittiwake distributions, other than that the species is somewhat nomadic, and that winter aggregations of the species in the Atlantic 
and North Sea are likely to contain breeding birds of mixed origin (Coulson 2002). In comparison to the other areas surveyed from the 
air, mean winter estimates for the Greater Gabbard area (TH3) were higher than everywhere but area TH2, perhaps reflecting its offshore 
location. Peak winter estimates for the Greater Gabbard study area reached 45% of the regional total, easily making the area regionally 
important for the species. Furthermore, considering the wind farm footprint area alone, proportional estimates still represented 6% of the 
regional total estimated. Black-legged Kittiwake clearly do occur in the Greater Gabbard in winter, but to what extent this area is crucial on 
a national basis is unclear.

Migration
Those Black-legged Kittiwakes wintering in the North Sea are likely to have originated from breeding sites across many parts of western 
Europe (Coulson 2002), and thus it is difficult to assess how important the Greater Gabbard area may be post-breeding or before return 
migration. As the Black-legged Kittiwake is a nomadic species spending its time at sea during winter, mass movements during passage are 
perhaps not as relevant as those that might occur at any time throughout the winter.

Sandwich Tern 
 Sterna sandvicensis
Conservation status: 
 Annex 1, BoCC Amber
Winter (individuals) Summer (pairs)
International threshold n/a European population 82-130,000
GB threshold n/a GB population 12,500
Wind farm peak estimate 2 Wind farm peak estimate 4
Gabbard peak 9 (boat) Gabbard peak 19 birds (boat)
% National importance 0.04% % National importance 0.08%

Table 9.4.5-50: Sandwich Tern summary
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Figure 9.4.5-24: Smoothed average distribution of Black-legged Kittiwake, first winter 
boat surveys. Polygons show boundaries of proposed wind farm

Figure 9.4.5-25: Smoothed average distribution of Black-legged Kittiwake, summer 
boat surveys. Polygons show boundaries of proposed wind farm
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Figure 9.4.5-26: Smoothed average distribution of Black-legged Kittiwake, second 
winter boat surveys. Polygons show boundaries of proposed wind farm

Figure 9.4.5-27: Smoothed average distribution of Black-legged Kittiwake, aerial 
surveys. Polygons show boundaries of proposed wind farm
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Boat surveys
Sandwich Terns were seen very infrequently on boat surveys, and thus there were insufficient data to run distance analyses. Table 9.4.5-51 
shows those Black-headed Gulls recorded either on the sea or during aerial snapshots, and thus considered to be ‘in transect’. Extremely 
few birds of this species were recorded in either breeding or non-breeding seasons, the peak estimate being 19 birds in April 2004. A 
correction factor of 1.7 (after Stone et al. 1995) was applied to the on sea count.

Month On sea In flight Total % National 
importance

February 2004 0 0 0 0.00%
March 2004 (1) 0 0 0 0.00%
March 2004 (2) 0 0 0 0.00%
April 2004 12 7 19 0.08%
May 2004 0 0 0 0.00%
June 2004 0 0 0 0.00%
July 2004 0 3 3 0.01%
August 2004 0 0 0 0.00%
September 2004 0 0 0 0.00%
November 2004 0 0 0 0.00%
December 2004 0 0 0 0.00%
March 2005 3 6 9 0.04%

Table 9.4.5-51: Sandwich Terns recorded ‘in transect’ on boat surveys. Figures relate to entire study area, the proposed wind farm area 
representing between 20 and 30% of the total depending on survey month

Aerial surveys
This species was not surveyed by winter aerial surveys, as it is not generally found in Britain during the non-breeding season.

The importance of the Greater Gabbard for Sandwich Terns through the year
Sandwich Terns breed on the Norfolk and Suffolk coasts, and therefore are relevant to the proposed Greater Gabbard Offshore Wind Farm. 
However, very few birds of this species were ever recorded on boat surveys, implying that the area is not important as a foraging site for 
breeding birds. The peak estimate of 19 in April 2004 may have included birds returning from southerly migration sites, and the Greater 
Gabbard area holds no apparent importance for this species in the summer.

Sandwich Terns commonly migrate to southern Europe and Africa, some even wintering as far south as the South African Cape. Therefore 
the Greater Gabbard area is of no relevance to this species in winter.

Migration
Late June sees post-fledging dispersal of Sandwich Terns, with increasing redistribution during July and August, these birds moving 
between the coasts of Britain, the Netherlands and Denmark (Noble-Rollin & Redfern 2002). Thus, these birds may begin their migration to 
southern Europe and Africa by crossing the North Sea, and thus the Greater Gabbard area may be encountered. Breeding adults return to 
sites close to their natal colonies during March, and at this time movements are generally northward; the Greater Gabbard area is therefore 
of concern only for dispersing Sandwich Terns in the post-breeding season.

Little Tern 
 Sterna albifrons

Conservation status: 
 Annex 1, WCA, BCC Amber

Winter (individuals) Summer (pairs)
International threshold n/a European population 35,000-55,000
GB threshold n/a GB population 1,900
Wind farm peak estimate 0 Wind farm peak estimate 0
Gabbard peak 0 Gabbard peak 1 bird (boat)
% National importance 0.00% % National importance 0.03%

Table 9.4.5-52: Little Tern Summary

Boat surveys
One individual was recorded during the survey in May 2004.

Aerial surveys
No individuals were recorded during any aerial surveys.

The importance of the Greater Gabbard for Little Terns through the year
Only one Little Tern was recorded on any of the boat or aerial surveys. Therefore the Greater Gabbard area is not important for Little Terns, 
presumably out of foraging range for those birds breeding on the east coast of southern England.

Migration
No birds were recorded in the Greater Gabbard area during migratory periods.

Common Guillemot Uria aalgae

Conservation status: 
 BoCC Amber
Winter (individuals) Summer (pairs)
International threshold Not known European population 2-2.7 million
GB threshold Not known GB population 952,000
Wind farm peak estimate 321 Wind farm peak estimate 107
Gabbard peak 1,607* (boat) Gabbard peak 533 birds (boat)
% National importance 0.08% % National importance 0.03%

Table 9.4.5-53: Common Guillemot Summary

*2,851 estimated on aerial surveys for all auk species
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Boat surveys
Common Guillemots were recorded frequently on all boat surveys. However, during the first three surveys, some auks were only identified 
to the family level, and as such total estimates of Common Guillemots for these surveys are based on distance estimates for identified birds, 
plus estimates for the likely proportion of unidentified auks thought to be Common Guillemots. This additional figure was calculated from 
the ratio of Common Guillemots to Razorbills amongst those auks that were identified positively. Table 9.4.5-54 shows distance estimates 
for identified Common Guillemots; Table 9.4.5-55 shows distance estimates for unidentified auks on surveys in February and March 2004; 
and Table 9.4.5-56 presents total estimates based on distance estimates, in flight counts and calculated proportions of unidentified auks 
likely to have been Common Guillemots.

Numbers of Common Guillemots were lowest in May and June 2004, when most breeding adults would have been on land and nesting. 
Generally, estimates were in the hundreds for other months of the year, with a peak of 1,607 (95% confidence limits on distance estimate: 
980 – 2,585) estimated in November. At this time of year, the North Sea is likely to contain dispersed breeders from colonies across 
northern Europe, plus some late moulting adults. The main moult occurs throughout late summer and early autumn, as reflected by the 
absence of birds in flight during August and September 2004 (Table 9.4.5-40). It was not possible to assess numbers of wintering Common 
Guillemots in context of national importance, as no estimates exist for the British wintering population, and much of the population occurs 
on open sea.

During the first winter of survey, Common Guillemots were frequently recorded throughout the survey area, and additional counts were 
made of ‘auks’ in general. Figure 9.4.5-28 shows that Common Guillemot distribution was reasonably even, with some peaks around The 
Galloper area of the wind farm. ‘Auks’ in general were concentrated in the same areas, with additional high average counts in the Inner 
Gabbard zone (Figure 9.4.5-29), though still only at a maximum average of five birds. Distribution was different during the summer, the only 
peaks occurring to the north of the wind farm area (Figure 9.4.5-30), whilst in the second winter Common Guillemots were again thinly and 
evenly distributed with occasional small peak concentrations (Figure 9.4.5-31).

MONTH DS D N LCL UCL

February 0.0959 0.1311 53 0.0959 0.1311
March (1) 0.0745 0.1699 83 0.0745 0.1699
March (2) 0.1540 0.2301 112 0.1540 0.2301
April 0.3116 0.3901 285 120 676
May 0.0708 0.0708 52 20 135
June 0.0425 0.0425 31 10 92
July 0.3116 0.7303 533 151 1,877
August 0.2550 0.3067 224 105 478
September 0.0708 0.0708 52 25 106
November 1.8272 2.1800 1,591 980 2,585
December 0.7070 0.7661 559 315 994
March 2005 0.5241 0.9435 689 316 1,499

Table 9.4.5-54: Common Guillemot recorded on sea during boat surveys, with distance estimates. DS = estimated cluster density; D = 
density of individuals estimate; N = numerical estimate; LCL = lower confidence limit; UCL = upper confidence limit. Figures relate to entire 

study area, the proposed wind farm area representing between 20 and 30% of the total depending on survey month

MONTH DS D N LCL UCL

February 0.2305 0.4216 171 108 269
March (1) 0.0952 0.2260 110 56 218
March (2) 0.1950 0.3360 164 74 362

Table 9.4.5-55: Auks recorded on sea during boat surveys, with distance estimates. DS = estimated cluster density; D = density of 
individuals estimate; N = numerical estimate; LCL = lower confidence limit; UCL = upper confidence limit. Figures relate to entire study area, 

the proposed wind farm area representing 30% of the total

MONTH In flight count Distance estimate Total estimate % National importance

February 15+5 53+55 128 0.01%
March (1) 87+124 83+101 395 0.02%
March (2) 3+24 112+131 270 0.01%
April 3 285 287 0.02%
May 1 52 53 0.00%
June 0 31 31 0.00%
July 0 533 533 0.03%
August 0 224 224 0.01%
September 0 52 52 0.00%
November 16 1,591 1,607 0.08%
December 14 559 573 0.03%
March 2005 5 689 694 0.04%

Table 9.4.5-56: ‘In flight’ counts, distance estimates and total estimates for Common Guillemot. Additional figures are estimates of 
unidentified auks likely to be Common Guillemots. Figures relate to entire study area, the proposed wind farm area representing between 20 

and 30% of the total depending on survey month.

Aerial surveys
On aerial surveys, Common Guillemots and Razorbills were not distinguished between, and these birds were recorded to the family level 
(i.e. auks). Therefore it is not possible to discern the relative proportions of the two species recorded. Table 9.4.5-57 shows distance 
estimates for all auks surveyed. The peak estimate for TH3 (Greater Gabbard area) occurred in the second winter period (2,851; 95% 
confidence limits 1,848 – 4,397). During the same winter period, much larger estimates were made for other survey areas (6,935 in TH2; 
8,962 in TH4) but the southern North Sea clearly holds many auks throughout the whole winter.

Figure 9.4.5-32 suggests that the abundance of auks wintering in the Greater Gabbard area is evenly distributed and not confined to 
specific localities. Many contours of relatively high average counts exist throughout the entire survey area.
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Survey block Survey period DS D N LCL UCL

TH1

WINTER 1 0.0176 0.0176 22 8 63
WINTER 2 0.1720 0.2324 293 178 481
WINTER 3 0.0794 0.1124 142 78 259
WINTER 4 0  0 0 0 0

TH2

WINTER 1 2.6311 3.0552 3,761 2,921 4,843
WINTER 2 2.8823 5.6335 6,935 5,040 9,542
WINTER 3 0.7845 0.9143 1,125 810 1,563
WINTER 4 0.1190 0.1370 169 65 441

TH3

WINTER 1 0.3719 0.5540 587 408 845
WINTER 2 1.2113 2.6892 2,851 1,848 4,397
WINTER 3 0.6534 0.8169 866 561 1,336
WINTER 4 0.6433 1.3215 1,401 911 2,154

TH4

WINTER 1 0.2460 0.2578 290 137 616
WINTER 2 2.3759 7.9594 8,962 6,405 12,540
WINTER 3 0.2361 0.3464 390 285 533
WINTER 4 0.0246 0.0246 28 12 65

TH5
WINTER 2 1.7135 2.4645 2,652 1,739 4,043
WINTER 3 1.2246 3.2269 3,472 2,670 4,515
WINTER 4 0.1260 0.1773 191 86 425

Table 9.4.5-57: Auks recorded on aerial surveys, with distance estimates. Survey block = code for survey area; survey period = stage of 
winter; raw count = total number of birds recorded; DS = estimated cluster density; D = density of individuals estimate; N = numerical 

estimate; LCL = lower confidence limit; UCL = upper confidence limit. Figures relate to entire study areas; the proposed wind farm area 
represents 14% of the area of TH3

The importance of the Greater Gabbard for Common Guillemots through the year
Very low numbers of Common Guillemots were estimated to occur in the Greater Gabbard area through the summer months of May and 
June, an unsurprising event as breeding adults would have been at their breeding colonies on remote islands and cliffs. The peak estimate 
of 533 birds from boat surveys, recorded in July 2004, is paltry in comparison to the number of Common Guillemots thought to be in Britain 
during the summer (1.3 million birds Mitchell et al. 2004). The Greater Gabbard area, and North Sea in general is likely to assume some 
significance for post-fledgling juveniles and post-breeding adults, with the latter spending the flightless moult period in the open sea. 

However, numbers did not often exceed 500 until the winter months from November onward. 1,607 Common Guillemots were estimated 
to be present in the Greater Gabbard area from boat surveys, whilst the peak of 2,851 auks estimated from aerial surveys may have 
contained a similar abundance of Common Guillemots. To what extent the Greater Gabbard area is important for Common Guillemots 
in relation to other areas of the North Sea is unclear, although aerial surveys of neighbouring offshore areas suggested that the Greater 
Gabbard area did not support obviously greater abundances. However, for all auk species counted, TH3 was calculated to be of regional 
importance, at its peak representing 13% of the regional total. The 1% regional threshold importance was also exceeded by proportional 
estimates of numbers within the wind farm footprint area alone (1.82%).

Migration
The North Sea is an important wintering area for Common Guillemots dispersing from breeding colonies such as those in the Baltic. The 
Harris et al. (1997) note that the southern North Sea has become increasingly utilised by wintering Common Guillemots, and so there 
is likely to be movement in and out of the area during autumn and spring, though the autumn migration is likely to be fast and without 

significant concentrations of Common Guillemots forming (Skov et al. 1995). Additional through movements may be made by breeding birds 
returning to the British east coast from the coasts of France and Spain.

Razorbill  
 Alca torda
Conservation status: 
 BoCC Amber
Winter (individuals) Summer (pairs)
International threshold Not known European population 430-770,000
GB threshold Not known GB population 126,000
Wind farm peak estimate 282 Wind farm peak estimate 0
Gabbard peak 1,411* (boat) Gabbard peak 0
% National importance 0.56% % National importance 0.00%

Table 9.4.5-58: Razorbill Summary

*2,851 estimated on aerial surveys for all auk species
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Figure 9.4.5-28: Smoothed average distribution of Common Guillemot, first 
winter boat surveys. Polygons show boundaries of proposed wind farm 

Figure 9.4.5-29: Smoothed average distribution of all auk species, first winter 
boat surveys. Polygons show boundaries of proposed wind farm Figure 9.4.5-30: Smoothed average distribution of Common Guillemot, summer 

boat surveys. Polygons show boundaries of proposed wind farm



Greater Gabbard
Offshore Winds Ltd

9—149

Figure 9.4.5-31: Smoothed average distribution of Common Guillemot, second 
winter boat surveys. Polygons show boundaries of proposed wind farm

Figure 9.4.5-32: Smoothed average distribution of auk species, aerial surveys. 
Polygons show boundaries of proposed wind farm
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Boat surveys
Razorbills were recorded frequently on all boat surveys. However, during the first three surveys, some auks were only identified to the family 
level, and as such total estimates of Razorbills for these surveys are based on distance estimates for identified birds, plus estimates for the 
likely proportion of unidentified auks thought to be Razorbills. This additional figure was calculated from the ratio of Common Guillemots to 
Razorbills amongst those auks that were identified positively. Table 9.4.5-59 shows distance estimates for identified Razorbills; Table 9.4.5-
39 shows distance estimates for unidentified auks on surveys in February and March 2004; and Table 9.4.5-43 presents total estimates 
based on distance estimates, in flight counts and calculated proportions of unidentified auks likely to have been Razorbills.

Razorbills were completely absent during the months April – September 2004, as during this time birds will have been attending breeding 
colonies, with little post-breeding dispersal of either juveniles or adults until October. The peak estimate from boat surveys was made 
from the November 2004 count, and reached 1,411 (95% confidence limits: 754 – 2,631). The estimate for the following month was 
comparable (1,269; 95% confidence limits: 713 – 2,259), before numbers dropped in March 2005. Estimates for March 2004 were, however, 
considerably lower than those in March 2005 (Table 9.4.5-43). It was not possible to assess numbers of wintering Razorbills in context of 
national importance, as no estimates exist for the British wintering population, and much of the population occurs on open sea.

The winter distribution of Razorbills was reasonably similar in both periods of survey (Figures 9.4.5-33 and 9.4.5-34). Concentrations of 
Razorbill were recorded in or near to the Inner Gabbard area, with secondary peaks to the south. On average, the species was thinly and 
fairly evenly distributed. Figure 9.4.5-34 displays the distribution of unidentified auks in the first winter.

MONTH DS D N LCL UCL

February 0.1409 0.2996 121 56 265
March (1) 0.0064 0.0192 9 2 57
March (2) 0.0383 0.0872 42 15 123
April  0  0 0 0 0
May  0  0 0 0 0
June  0  0 0 0 0
July  0  0 0 0 0
August  0  0 0 0 0
September  0 0 0 0 0
November 0.7838 1.9290 1,408 754 2,631
December 0.7922 1.7387 1,269 713 2,259
March 2005 0.2613 0.4937 360 169 768

Table 9.4.5-59: Razorbill recorded on sea during boat surveys, with distance estimates. DS = estimated cluster density; D = density of 
individuals estimate; N = numerical estimate; LCL = lower confidence limit; UCL = upper confidence limit. Figures relate to entire study area, 

the proposed wind farm area representing between 20 and 30% of the total depending on survey month

MONTH In flight count Distance estimate Total estimate % National importance
February 17+10 121+116 264 0.10%
March (1) 0+11 9+9 29 0.01%
March (2) 0+6 42+33 81 0.03%
April 0 0 0 0.00%
May 0 0 0 0.00%
June 0 0 0 0.00%
July 0 0 0 0.00%
August 0 0 0 0.00%
September 0 0 0 0.00%
November 3 1,408 1,411 0.56%
December 0 1,269 1,269 0.50%
March 2005 0 360 360 0.14%
Table 9.4.5-60: ‘In flight’ counts, distance estimates and total estimates for Razorbill. Additional figures are estimates of unidentified auks 

likely to be Razorbills. Figures relate to entire study area, the proposed wind farm area representing between 20 and 30% of the total 
depending on survey month

Aerial surveys
On aerial surveys, Common Guillemots and Razorbills were not distinguished between, and these birds were recorded to the family level 
(i.e. auks). Therefore it is not possible to discern the relative proportions of the two species recorded. Table 9.4.5-56 shows distance 
estimates for all auks surveyed, and Figure 9.4.5-32 illustrates the smoothed average distribution of auks recorded on aerial surveys. 

The importance of the Greater Gabbard for Razorbills through the year
The Greater Gabbard area holds no importance for Razorbills during the breeding season.

Estimates of 1,411 and 1,269 from boat surveys in November and December suggest that the Greater Gabbard area has some importance 
for Razorbills during the winter, whilst the peak of 2,851 auks estimated from aerial surveys may have contained a similar abundance of 
Razorbills. The southern North Sea becomes important for Razorbills in December, as younger birds disperse further from their colonies 
(Carter et al. 1993). Aerial surveys of neighbouring offshore area suggest that birds are widely distributed, and it seems unlikely that 
the Greater Gabbard area holds elevated importance for this species, although see the section above on the importance of Common 
Guillemots for assessment of importance of all auk species.

Migration
Migratory routes of Razorbill are poorly defined, although there is a general distributional shift south in autumn, and north in spring (Merne 
2002). Although some birds will disperse to the coasts of northern Europe, it is unlikely that major movements of Razorbill will pass through 
the Greater Gabbard area.
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Figure 9.4.5-33: Smoothed average distribution of Razorbill, first winter boat surveys. 
Polygons show boundaries of proposed wind farm

Figure 9.4.5-34: Smoothed average distribution of Razorbill, second winter boat 
surveys. Polygons show boundaries of proposed wind farm



Greater Gabbard
Offshore Winds Ltd

9—152

Unidentified Gulls
Boat surveys
Boat surveys after March 2004 recorded many instances of unidentified ‘Large Gulls’, a category that includes gulls likely to be either 
Herring Gulls, Great or Lesser Black-backed Gulls. Distance analysis was run to include all identified gulls of the three species mentioned 
with all unidentified large gulls. This provides estimates for all large gulls found in the Greater Gabbard area (Table 9.4.5-61), and should 
be considered supplementary to individual species accounts.

The greatest abundances of large gulls were estimated to have occurred in the winter period, with a peak estimate of 4,327 in December, 
likely to be a consequence of an influx of continental Herring and Great Black-backed Gulls. Note, however, that 95% confidence limits 
are very wide (1,516 – 12,350). Between April and September, the peak estimate for large gulls was only 532 (95% confidence limits: 88 
– 3,201). 

Figures 9.4.5-35 and 9.4.5-36 show the average distributions of large gulls for the summer and second winter of survey respectively. Peak 
concentrations appear to be in the south east corner of the survey area, overlapping with The Galloper area of the wind farm. It is likely that 
these high concentrations were influenced by sizable feeding flocks of gulls in these locations.

MONTH DS D N LCL UCL

February N/A N/A N/A N/A N/A
March (1) N/A N/A N/A N/A N/A
March (2) N/A N/A N/A N/A N/A
April 0.1613 0.7290 532 88 3,201
May 0.1116 0.3349 244 32 1,895
June 0.6574 0.7238 528 291 960
July 0.2357 0.6964 508 235 1,099
August 0.1240 0.1613 118 48 291
September 0.1737 0.1914 140 45 438
November 0.4217 1.0413 760 382 1,511
December 0.4364 5.9277 4,327 1,516 12,350
March 2005 1.4761 2.4880 1,816 883 3,735

Table 9.4.5-61: Large Gulls recorded on sea during boat surveys, with distance estimates. DS = estimated cluster density; D = density of 
individuals estimate; N = numerical estimate; LCL = lower confidence limit; UCL = upper confidence limit. Where results not available (N/A), 

insufficient numbers of birds were recorded for analysis. Figures relate to entire study area, the proposed wind farm area representing 
between 20 and 30% of the total depending on survey month

Aerial surveys
Identification of gulls during aerial surveys is often problematic, as rapid determination of species is frequently impossible. Therefore many 
gull species were recorded to a categorical level (e.g. small gulls). To provide some idea of the number of gulls present in the Greater 
Gabbard area in comparison to other survey areas during winter, counts of all unidentified gulls (including unidentified small gulls, large 
gulls, gulls, black-backed gulls and grey gulls) were pooled for distance analysis (Table 9.4.5-62). This method was considered preferable 
to partitioning estimates according to those (relatively rare) cases where identification was possible.

The peak estimate for the Greater Gabbard area was of 1,316 (95% confidence limits: 696 – 2,486) on the third winter survey. This figure 
is within a few hundred of the estimates for survey areas TH1, TH2 and TH5 for the same period, though the estimate of 8,693 (95% 

confidence limits: 4,754 – 15,897) is considerably higher for area TH4. In other periods of the winter, the Greater Gabbard area generally 
held fewer gulls than the other survey areas.

Figure 9.4.5-37 shows the distribution of unidentified gulls from aerial surveys. Unlike boat surveys, the largest concentrations of unidentified 
gulls occurred in the northern half of the survey area, especially to the north east of the Inner Gabbard area.

Survey Block Survey Period DS D N LCL UCL

TH1

WINTER 1 0.5751 0.8831 1,113 779 1,589
WINTER 2 1.4539 4.7184 5,945 3,397 10,406
WINTER 3 0.8271 1.5171 1,912 1,399 2,611
WINTER 4 1.1954 2.6288 3,312 1,863 5,889

TH2

WINTER 1 0.6457 2.1344 2,627 1,829 3,773
WINTER 2 0.5262 1.9089 2,350 1,627 3,394
WINTER 3 0.4487 0.8811 1,085 632 1,862
WINTER 4 0.0839 0.1323 163 93 284

TH3

WINTER 1 0.1510 0.1923 204 103 405
WINTER 2 0.3129 0.4387 465 271 798
WINTER 3 0.3645 1.2411 1,316 696 2,486
WINTER 4 0.0589 0.1277 135 62 295

TH4

WINTER 1 0.2847 0.4946 557 387 801
WINTER 2 1.0774 2.6468 2,980 2,141 4,149
WINTER 3 1.6323 7.7205 8,693 4,754 15,897
WINTER 4 0.5765 0.9685 1,091 574 2,071

TH5
WINTER 2 0.4504 1.3025 1,402 797 2,464
WINTER 3 0.4910 1.2931 1,391 748 2,589
WINTER 4 0.0517 0.1034 111 47 264

Table 9.4.5-62: Unidentified Gulls recorded on aerial surveys, with distance estimates. Survey block = code for survey area; survey period 
= stage of winter; raw count = total number of birds recorded; DS = estimated cluster density; D = density of individuals estimate; N = 

numerical estimate; LCL = lower confidence limit; UCL = upper confidence limit. Figures relate to entire study areas; the proposed wind farm 
area represents 14% of the area of TH3
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Figure 9.4.5-36: Smoothed average distribution of large gulls, second winter boat 
surveys. Polygons show boundaries of proposed wind farm

Figure 9.4.5-37: Smoothed average distribution of unidentified gulls, aerial 
surveys. Polygons show boundaries of proposed wind farm

Figure 9.4.5-35: Smoothed average distribution of large gulls, summer boat 
surveys. Polygons show boundaries of proposed wind farm
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Migration periods
Despite the presence of a dedicated ‘migration watcher’, relatively few birds were recorded on passage through the Greater Gabbard 
area from boat surveys. Few migrants were recorded between April and August, but in September 2004, a number of passerines and 
other species were recorded in the area. In addition to the species recorded by the migration watcher (Table 9.4.5-63), a further 333 
passerines were counted, of which 120 were Meadow Pipits and 158 were Starlings. Although there was no October survey, migrants were 
still recorded in early November 2004 (Table 9.4.5-63). An additional 229 passerines (of which 210 were Starlings) were seen on the 9th 
November. As this survey took place over a long period of time, and as few birds were recorded late in the month, Table 9.4.5-63 shows 
those birds recorded only on the 9th November. 

The following spring, migration was recorded during the March 2005 survey. In addition to the species recorded in Table 9.4.5-63, 21 
Sandwich Terns and 79 passerines were noted during the main survey.

Common Name Species September 2004 November 2004 March 2005
Red-throated Diver Gavia stellata 0 0 2
Great Cormorant Phalacrocorax carbo 0 0 1
Grey Heron Ardea cinerea 4 0 0
Brent Goose Branta bernicla 21 6 0
Great Skua Catharacta skua 0 1 0
Common Scoter Melanitta nigra 48 0 0
Grey Plover Pluvialis squatarola 7 0 0
Lapwing Vanellus vanellus 1 0 0
Knot Calidris canutus 17 0 0
Dunlin Calidris alpina 0 0 1
Little Gull Larus minutus 4 0 0
Sandwich Tern Sterna sandvicensis 6 0 0
Common Tern Sterna hirundo 2 0 0
Arctic Tern Sterna paradisaea 1 0 0
Meadow Pipit Anthus pratensis 51 10 10
Rock Pipit Anthus petrosus 0 0 2
Unidentified pipit   2 0 0
Robin Erithacus rubecula 3 0 0
Fieldfare Turdus pilaris 0 0 1
Song Thrush Turdus philomelos 18 0 2
Unidentified thrush   2 8 0
Starling Sturnus vulgaris 37 620 116
Chaffinch Fringilla coelebs 1 0 28
Unidentified passerine   18 171 0
Total for all birds 243 816 163

Table 9.4.5-63: Species recorded during ‘migration watch’ on boat surveys

In general, there do not appear to be mass migrations through the Greater Gabbard area on either the autumn or spring surveys, although 
data are limited and nocturnal surveillance would provide different results. September provided the greatest species diversity, whilst there 
seemed to be some movement of small groups of Starlings during November and March. Where more than 20 birds were recorded, the 
measured height at time of survey was averaged for each month (Table 9.4.5-64). All migrants were recorded under a height of 10 m above 
sea level, which would see them pass under the sweep of the turbine blades.

Common Name September November March

Brent Goose 2.5 - -
Common Scoter 4 - -
Meadow Pipit 4 - -
Starling 5 9 6.5
Chaffinch - - 7.5

Table 9.4.5-64: Average flight heights of principal migrating species (metres)

As identified in the species accounts, several of the major species found in the Greater Gabbard area may also pass through the wind 
farm during autumn or spring migration. Species such as Northern Gannet, Great Skua, and the gulls moving in to winter in or around the 
UK (Lesser Black-backed Gulls, Herring Gulls and Black-headed Gulls) may be presented with a collision risk. The skuas and gulls are 
perhaps most vulnerable, as these species often fly up to 40 or 50 m above sea level, and thus could encounter the blades of the wind 
turbines.

Modelling offshore bird distributions
Bird count data from boat surveys were modelled against three types of predictor variables, to ascertain to what extent species distribution 
could be explained by these factors. Data were obtained on bathymetry, fish and benthic fauna, and shipping.  All data were incorporated 
within a GIS to enable matching and generation of dependent and predictor variables.

It was decided to use actual bird count data rather than smoothed (kriged) data, as fewer assumptions were made about areas between 
transects using this approach. This avoids instances where, for instance, a flock of birds feeding over a shallow sand bank would be 
incorrectly ‘smoothed’ over deeper areas of water, and thus allows relationships to be examined more accurately. A quadrat sampling 
approach was therefore used based on 500 m x 600 m sampling quadrats. These adjoining quadrats were centred on the line transect 
along the prescribed route of the vessel on boat surveys in the Greater Gabbard study area.  The quadrat width was selected so that 
the strip extended 300 m either side of the transect line, i.e. the upper limit of the distance bands used for survey. The 500 m length was 
selected as an arbitrary unit to divide the total transect line.

Bird numbers for each cell for each season for each species were characterised by taking the average number of birds recorded within 
each of the 455 quadrats across all boat surveys.  Water depth for each cell was characterised by averaging all water depth readings from 
within each of 82 quadrats for which bathymetry data were available.  While this meant that no estimate of water depth was made for many 
quadrats, available alternative data sets were not of a suitable geographic resolution.  Potential prey within each cell was characterised by 
calculating average weight from biomass data of all samples within an area defined by a 200 m buffer of each quadrat.  Fish biomass data 
were grouped by family and also overall fish biomass was calculated.  Benthic organisms were treated in a similar manner to fish data and 
grouped into mollusc, non-mollusc and overall biomass variables.  Biomass data were available for 61 quadrats for winter analyses and 
82 quadrats for summer analyses.  Intensity of shipping within each of the 455 quadrats was characterised by taking the total length of all 
traces within each quadrat.  These were summarised by season and whether or not they were fishing vessels (potentially attracting birds) 
or otherwise (potentially disturbing birds).

Initially, a number of exploratory analyses were carried out in order to determine whether the available data would support predictive 
models of bird numbers.

Firstly, Spearman’s rank correlations were carried out between the potential predictor variables.  High degrees of correlation between the 
by-family fish biomass and overall fish biomass suggested that only the latter need be considered in any final models.  Similarly, for benthic 
biomass only the overall biomass need be considered in any final models.  With regard to shipping, the correlation matrix suggested that 
fishing and non-fishing vessels should be considered separately.
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Secondly, Spearman’s rank correlations were used to explore possible associations between bird numbers and the potential predictor 
variables.  With regard to fish data correlations each of eight and two bird species in winter and summer respectively, were correlated 
respectively against five and seven fish biomass variables – overall seasonal average biomass and by-family seasonal average biomass, 
the discrepancy in the number of fish variables between seasons being due to seasonal differences in families represented in the sample. 
Out of 54 comparisons, 12 significant correlations were found.  Note that with this many comparisons and when using probability value of 
P < 0.05 to indicate significance, then about three apparently significant correlations would be expected to occur by chance.  Although the 
number obtained exceeds this suggesting that perhaps 75% of the apparently significant associations may be valid, because of the high 
degree of correlation between the fish biomass variables the proportion of significant correlations detected is somewhat inflated.  With 
this in mind the correlations suggest that winter numbers of Guillemot are weakly associated with overall fish biomass and that summer 
numbers of Gannet are weakly associated with sandeel biomass.  There was also a weak negative correlation of winter Herring Gull 
numbers with fish biomass.  Out of 30 correlations undertaken between bird numbers and benthic variables only one significant result was 
obtained i.e. no more than would have been expected by chance.  Similarly the number of significant correlations obtained between bird 
numbers and shipping data were no more than would have been expected by chance.

A third statistical approach used was to assess contingency tables of bird numbers against the individual potential predictive variables 
using Chi-squared analysis.  In order to facilitate this analysis both bird data and predictor variables were converted to categorical data.  
Initially, bird numbers were classified as low, medium or high and each of the predictor variables treated likewise.  Again the number of 
significant results obtained were no more than would have been expected by chance.

Despite there being little to suggest that the available data would support modelling bird numbers in relation to the available environmental 
data, further analysis was attempted.  The most appropriate approach was to model the bird data, as a presence / absence dependent 
variable using logistic regression.  Modelling was undertaken which allows both continuous and class variables as predictor variables.  For 
each species, models were constructed with multiple predictor variables offered in a stepwise model.  Because these multiple predictor 
models are limited to the sample size dictated by the variable with fewest observations single predictor models were also considered.  No 
multiple variable models were obtained.  Thus the only model obtained was one relating winter Kittiwake numbers to depth.  Again, given 
the number of models considered, a single significant model might have been expected by chance, especially as depth did not emerge as 
a variable associated with Kittiwake numbers in any of the exploratory analyses.

In conclusion the attempt to model bird numbers in relation to the available environmental data has not resulted in useful predictive models 
for any of the species considered (see Banks et al. (2005) for detailed results tables).  This may well be a consequence of the various 
data sets having been collected independently of each other and for different purposes rather than in a single coordinated effort directed 
specifically with this type of modelling as its principal aim.

Response of waterbird populations to future climate change
Climate change is occurring worldwide and its effects are already visible on habitats and fauna, including the internationally important 
populations of waterbirds in the UK. In assessing the impact of the wind farm on the environment, and more especially the waterbirds and 
migratory birds presently using its proposed site, it is important to consider what may happen to these species if no attempt is made to 
lessen the effects of climatic change (e.g. by utilising non-fossil fuels or renewable energy). This helps place the possible negative impacts 
of the wind farm on local wildlife into the wider context of the effects that lessening climate change will have on the phenology, distribution, 
demographic parameters and ultimately survival of birds and other fauna. The following text often uses examples taken from the Sub-order 
Charadrii or waders, a sub-set of waterbirds that have been better studied in the context of climate change, and occasionally from non-
waterbirds. However, many of the issues identified are likely to apply to the species of waterbird found in the area of the proposed Greater 
Gabbard Offshore Wind farm. 

Changing weather
Globally, the 10 hottest years on record had occurred between 1991 and 2004; during the last century temperatures have risen by 0.6ºC 
and global sea level has risen by 20 cm. Ice caps are disappearing from mountain peaks and Arctic sea ice has thinned by 40%. Thus, 
climate change is occurring and the causal link to increased greenhouse emissions is established. The Chief Scientific Adviser to the British 
Government has suggested that climate change is the most severe problem being faced today. In 2003, in France and the UK, 20,000 
people were estimated to have died as a consequence of an unprecedented heat wave that the French Ministry of the Environment expects 
to occur henceforth every 3-4 years. By 2080, in the UK, extreme tidal events previously expected every 100 years could be occurring every 
3 years and 3.5 million people could be at “high” risk of flooding with hundreds of millions at risk worldwide.

Waterbird phenology
Meta-analyses confirm the changing phenology of bird populations with changing weather over recent decades worldwide. In the UK, the 
timing of arrival and breeding of migrant waterbirds can be responsive to ambient temperatures. In northeast Scotland, between 1974-1999, 
Eurasian Curlew (Numenius arquata) arrived to breed 25 days earlier (Jenkins & Watson 2000), and between 1950 and 1998, first arrival 
dates of Little Ringed Plovers (Charadrius dubius) and Whimbrels (Numenius phaeopus) in southeast England have advanced by 6 and 22 
days per decade, and 3 and 6 days per °C in relation to mean January to March temperatures, respectively. Between 1966-67 and 2000-
01, the first arrival date of wintering Tundra Swan (Cygnus columbianus) advanced by 7 days whereas that of Jack Snipe (Lymnocryptes 
minimus) regressed by 6 days per decade. In the UK, between 1944-1995, Ringed Plover (Charadrius hiaticula) laying date has become 
earlier at a rate of 1.1 days per mean monthly °C and, between 1962-1995 Eurasian Oystercatcher laying date has become earlier at the 
rate of 0.06 day per mm increase in May precipitation (Cricks T Sparks 1999).

Waterbird distributional shifts
Meta-analyses confirm that the distributions of bird populations are changing worldwide with changing weather over recent decades 
(parmesan & Yohe 2003) . The breeding distributions of some British birds have extended northwards with climate change. In Britain, 
wintering wader distributions have changed since the 1970s (Austin et al. 2000). Since the mid-1980s, with an increase of 1.5°C in mean 
winter temperature in the UK, the distributions of seven out of nine of the common wader species found on estuaries have moved in 
an eastwards direction across the winter isotherms, with the smaller species showing the greatest shifts as is expected if mediated by 
temperature (Austin & Rehfisch 2005). On Britain’s non-estuarine coasts, between 1984-85 and 1997-98, the distributions of eight wader 
species moved in an eastwards and/or northwards direction with increasingly mild winter temperatures and changes in mean rainfall, wind 
speed and wind-chill, probably to over winter closer to their breeding grounds (Rehfisch et al. 2004). The recent decline in eight of the 
14 species of common coastal wader in Britain could be due to the waders now wintering even further north and east, on the European 
mainland. Worldwide, 103 out of 207 wader populations with known trends are probably in decline or extinct for reasons that are unclear, 
but may include the direct or indirect effects of climate change.

Impacts on waterbird demographic factors
The impacts of climate change on demographics factors, breeding performance and survival, that affect the population dynamics of species 
have been less well explored than phenology.  There is often a range of interacting factors that may influence any one demographic 
parameter, such that the influence of weather or climate may be difficult to elucidate clearly. For example, clutch size may vary with laying 
date, age and experience, population density, and a range of environmental factors such as latitude, altitude and habitat.  However, several 
studies have shown trends in various aspects of breeding performance that correlate with trends in climate.

The migratory Pied Flycatchers (Ficedula hypoleuca) have been studied in both Germany and Finland, showing increases in egg size with 
warmer springs and clutch sizes have tended to increase with earlier laying dates and warmer springs.  However, nest success in Finland 
has not increased because it is related most to June temperatures, which had not shown any trend in that region, whereas it had improved 
in Germany, at a lower latitude.
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Long-term studies of seabirds have demonstrated a climatic influence on breeding performance. Aebischer et al. (1990) showed that the 
laying date, clutch size, and brood size of Kittiwakes Rissa tridactyla at a colony by the North Sea were related to a measure of “westerly 
weather”, that is analogous to the impact of the North Atlantic Oscillation (NAO), a meteorological feature that determines the weather 
affecting NW Europe. They were also able to demonstrate parallel impacts at lower levels in the food chain, through phyto- and zooplankton 
and herring stocks, that suggests the mechanism for such changes. At a colony in northern Scotland, between 1950-2000, the hatching 
and fledging success of Fulmars (Fulmarus glacialis) was related to the NAO, due potentially to the climate effects on the abundance of 
their crustacean and fish food supplies or due to the impact of severe winter weather on parental body condition.  Furthermore, the cohort 
recruitment rate of Fulmars was related to growing season temperatures in the year of their birth, despite recruitment occurring some five 
years later due to delayed maturity. The response of marine seabirds to climate change may depend on the response of their main prey to 
changes in warmth. In Siberia, the planktivorous Crested (Aethia cristatella) and Parakeet Auklets (Cyclorhynchus psittacula) increase their 
reproductive success when sea-surface temperatures (SSTs) are colder, because they feed on macro-zooplankton that are favoured under 
such conditions; whereas the piscivorous Horned (Fratercula corniculata) and Tufted Puffins (Lunda cirrhata) have better reproductive 
success when SSTs are warmer, because this favours the mesoplankton that are eaten by the fish that are eaten by the puffins.  In this 
case, long-term changes in SSTs are likely to affect the viability of the populations of each group of species in different ways and may alter 
the seabird community in the area.

The only demographic study that also investigated the impact of climate change on survival rates is of a large colony of Emperor Penguins 
(Aptenodytes forsteri) in Terre Adelie, Antarctica, since the 1960s.  This colony declined in the mid-1970s due to decreased adult survival 
during a relatively warm period. Warm SSTs are associated with poorer Antarctic Krill (Euphausia superba) production and reduce 
populations of the fish and squid that feed upon them, all prey of the penguins. Although warmer SSTs reduce the distance that parent 
penguins must travel to reach the sea (because of reduced pack ice), the benefit of this, in terms of improved hatching success, was 
relatively insignificant for maintaining colony size. Thus climate change can affect different aspects of a species’ demography in both 
positive and negative ways at the same time.

Recent failures in the breeding success of seabirds in the North Sea may also be linked to climate change.  A study of North Sea sandeels 
found evidence that their numbers are inversely proportional to sea temperature during egg and larval stages and that this is, in turn, 
linked to plankton abundance at the time of sandeel egg hatching.  The adverse effects of rising sea temperatures are most marked in the 
southern North Sea where the lesser sandeel is near the southern limit of its range.  An resultant northward shift in sandeel distribution as 
conditions get warmer is likely to continue to impact seabird numbers.

Conservation implications for waterbirds
Waterbirds can be designated features of Special Protection Areas (SPAs). As wader distributions in Britain change with climate change, 
numbers of some species on some British SPAs are dropping below the thresholds upon which the designations are based. For example, 
the over-winter average number of Dunlin (Calidris alpina) on the Severn Estuary has dropped from an average count of over 40,000 in the 
mid-1970s to below its 14,000 international threshold during the recent winters up to and including the 2000-01 winter (Austin & Rehfisch 
2005). This is not an isolated example. Many species of wader are declining more rapidly in the West of Britain than in the East (Austin et 
al. 2004).

Scenarios of future change
Hughes (2000) suggests that the challenge for ecologists, physiologists and land managers is to predict the effects of human-induced 
climate and atmospheric change on species and on communities. However, modelling the future status of waterbirds or any other biota 
under climatic conditions that are out of the range of human knowledge is a major challenge. To develop realistic models of the likely effect of 
climate change on waterbirds that can migrate annually over huge distances, the factors and interactions that influence their demographics 
must be much better understood than at present. For example, the single issue of time lag leading to phenological disjunction is of 
considerable conservation importance for climate change is expected to occur very rapidly and yet there is much uncertainty as to whether 
biota have the capacity to respond sufficiently fast and whether habitat responses will take years or centuries. Examples of biota finding it 

difficult to remain in step with their environment already exist. Although Great Tits (Parus major) can lay earlier in response to early warm 
spring weather, often in parallel to the emergence of the winter moth caterpillars that they feed to their young, they cannot significantly 
decrease their incubation period. However, the winter moth caterpillars can halve their development time in sufficiently warm weather 
leading to an early shortage of food for Great Tit young. There is also some evidence that long-distance migrants have not responded as 
rapidly to climate change as short-distance migrants.

Scenarios of how biota may change with climate change already exist but these have to be treated with caution. Austin and Rehfisch (2003) 
use habitat association models to suggest that in 2020 and 2050 sufficient estuarine habitat will be available to sustain the present numbers 
of waterbirds wintering in the UK under four UKCIP scenarios of sea-level rise. Rehfisch et al. (2004) tentatively suggest that the numbers 
of some wader species presently wintering on the UK’s non-estuarine coasts in internationally important numbers may decline considerably 
under the 2080 UKCIP scenarios. Thomas et al. (2004) predict the first human-induced massive extinction of biota as a result of climate 
change, a decline of 20% or more in the numbers of species in the world by the end of the century.

Planning for the future 
Climate is changing now, and its effect on biota is apparent worldwide. Waterbirds are, and will continue to be, increasingly affected by 
rising temperatures and sea-levels that change their habitat (Crooks 2004) and the communities of plants and animals that they depend 
on. These changes are reflected in existing changes in waterbird phenology, distributional shifts, and declines in survival.

Assuming that the IPCC future weather scenarios are broadly correct, the Earth is about to change radically with potentially largely 
disastrous consequences for humans and the first human-induced massive extinction of biota. Even with a complete and immediate switch 
to renewable energy the Earth would continue to warm and sea level to rise for decades due to the time lags built into the system . Solutions 
to the effects of climate change on waterbirds and other fauna require changes in human behaviour.

9.4.5.5   Onshore Species

The planned location of the sub-station connecting to the overhead live from the Sizewell Nuclear Power Stations is in a field lying 
immediately adjacent to part of the Leiston-Aldeburgh Site of Special Scientific Interest (SSSI), part of the Sandlings Special Protection 
Area (SPA).  This SPA is designated for its national importance for breeding European Nightjars and Wood Larks (Lullula arborea).

A list of all species found during surveys of the onshore study area (including some seabirds seen from shore) is given below together with 
information on the species’ conservation status (Sandlings SPA, EC Annex 1, WCA Schedule 1 and UK Biodiversity Action Plan (UKBAP) 
species, status under the Birds of Conservation Concern list: Gregory et al. 2002).
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Species Scientific name Annex 1 WCA SPA UKBAP BOCC

Northern Gannet Morus bassanus AMBER
Great Cormorant Phalacrocorax carbo AMBER
Shelduck Tadorna tadorna AMBER
Sparrowhawk Accipiter nisus
Red-legged Partridge Alectoris rufa
Pheasant Phasianus colchicus
Lapwing Vanellus vanellus AMBER
Mediterranean Gull Larus melanocephalus YES YES AMBER
Black-headed Gull Larus ridibundus AMBER
Mew (Common) Gull Larus canus AMBER
Lesser Black-backed Gull Larus fuscus AMBER
Herring Gull Larus argentatus AMBER
Black-legged Kittiwake Rissa tridactyla AMBER
Sandwich Tern Sterna sandvicensis YES AMBER
Common Tern Sterna hirundo YES
Little Tern Sterna albifrons YES YES AMBER
Feral Pigeon Columba livia
Stock Dove Columba oenas AMBER
Common Woodpigeon Columba palumbus
Eurasian Collared Dove Streptopelia decaocto
European Turtle Dove Streptopelia turtur YES RED
Common Cuckoo Cuculus canorus AMBER
Barn Owl Tyto alba YES AMBER
European Nightjar Caprimulgus europaeus YES YES YES RED
Common Swift Apus apus
Green Woodpecker Picus viridis AMBER
Great Spotted Woodpecker Dendrocopos major
Wood Lark Lullula arborea YES YES YES YES RED
Sky Lark Alauda arvensis YES RED
Barn Swallow Hirundo rustica AMBER
House Martin Delichon urbicum AMBER
Meadow Pipit Anthus pratensis AMBER
Pied Wagtail Motacilla alba
Winter Wren Troglodytes troglodytes
Hedge Accentor (Dunnock) Prunella modularis AMBER
European Robin Erithacus rubecula
Stonechat Saxicola torquatus AMBER
Common Blackbird Turdus merula
Song Thrush Turdus philomelos YES RED
Mistle Thrush Turdus viscivorus AMBER
Cetti’s Warbler Cettia cettia YES
Lesser Whitethroat Sylvia curruca
Whitethroat Sylvia communis
Garden Warbler Sylvia borin

Blackcap Sylvia atricapilla
Common Chiffchaff Phylloscopus collybita
Willow Warbler Phylloscopus trochilus AMBER
Goldcrest Regulus regulus AMBER
Long-tailed Tit Aegithalos caudatus
Coal Tit Parus ater
Blue Tit Parus caeruleus
Great Tit Parus major
Eurasian Treecreeper Certhia familiaris
Black-billed Magpie Pica pica
Eurasian Jackdaw Corvus monedula
Rook Corvus frugilegus
Carrion Crow Corvus corone 
Common Starling Sturnus vulgaris RED
House Sparrow Passer domesticus RED
Chaffinch Fringilla coelebs
European Greenfinch Carduelis chloris
European Goldfinch Carduelis carduelis
Common Linnet Carduelis cannabina YES RED
Common Bullfinch Pyrrhula pyrrhula YES RED
Yellowhammer Emberiza citrinella RED

Table 9.4.5-65: Species recorded within the onshore study area and designations regarding their conservation status

Individual species accounts and impact assessments are provided for all Sandlings SPA, EC Annex 1, WCA Schedule 1, UK BAP and 
BoCC red list species for which breeding evidence was found during surveys, as well as European Nightjar, a designated feature of the 
Sandlings SPA and an EC Annex 1, UK BAP and BoCC red list species. Where species were seen but not considered to be breeding, no 
species account is present. 

Onshore species accounts
European Turtle Dove
During the current surveys, two territories were found; one to the west of the proposed site for the sub-station (to the south of Halfway 
Cottages on the Sandlings SPA) and the other in a field to the south of the nuclear power station complex. This second territory, however, 
only consisted of one singing male and another bird, both observed on visit E (13 June 2005).

Barn Owl
Although largely a nocturnal and crepuscular species, Barn Owls can be active during the day in the breeding season. Only one Barn Owl 
was observed during the six visits, on the 13 June 2005 from the fields between the power station and Broom Covert, approximately 700 
m north west of the proposed sub-station site. 

European Nightjar
European Nightjar is one of the birds for which the Sandlings Forest SPA is designated. According to the 2004 Breeding Nightjar Survey 
none of the 1 km squares (including the sub-station site) directly affected by the onshore developments have, habitat deemed to be suitable 
for breeding European Nightjars. 
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Wood Lark
During the survey on 23 May 2005, one singing bird circled over the proposed sub-station site. No further records of Wood Lark were 
obtained during the subsequent three visits.

Sky Lark
In the current survey Sky Lark held 15 to 16 territories in the area. Two were centred on the proposed sub-station site and with a third 
territory encompassing part of this site. The other territories stretched over much of the area surveyed, from the beach in the east through 
to the field north of Halfway Cottages in the west. The majority of the territories (at least 10) were south of the Sizewell Gap Road.

Song Thrush
In the current survey, Song Thrushes were considered to be holding three territories, though none were located at the site proposed for 
the sub-station.

Cetti’s Warbler
During the current survey there were three registrations in the area. Two (31 May and 24 June 2005 respectively) were from the wet carr 
woodland near to the nuclear power station complex, and are thought to constitute one territory. The local Suffolk Wildlife Trust warden 
verified previous records of singing birds in this locality. The third registration (23 May 2005) came from near Home Farm, along the minor 
road (42838) that runs south from the Sizewell Gap Road. This would seem to be unsuitable habitat, being a dry location, and may relate 
to a wandering bird, perhaps even the same territorial bird as found on earlier visits.

Common Starling
Small flocks, perhaps family parties, were encountered regularly on the beach and car park area on onshore surveys. Breeding was 
concentrated on the houses near to the beach (i.e. Sizewell village itself) and the nuclear power stations complex. Approximately five 
pairs were associated with the village and a similar number with the power station complex. In addition, a further pair was associated with 
Halfway Cottages and small flocks were also encountered in the SPA adjacent to the site proposed for the sub-station.

House Sparrow
During the current surveys, as with Starling, House Sparrow colonies were centred on Sizewell Village and Halfway Cottages. Approximately 
10-12 pairs were centred on the village, with a further two or three pairs to the south. There were a further five pairs or so at the cottages. 
The birds were also frequently encountered on the beach in small flocks.

Common Linnet
In the current survey, Common Linnet were concentrated along the beach and hinterland, although one bird was singing on the SPA close 
to the site proposed for the sub-station (and a few other birds were also seen in that area). Common Linnets range widely during the 
breeding season and it is difficult to estimate breeding densities accurately. There could be up to 20 pairs along the coastal fringe from the 
nuclear power stations to the caravan park to the south.

Common Bullfinch
During the current surveys a pair was located on one visit only (31 May 2005), just south of Home Farm. With the rules for a reduced visit 
survey this would constitute a territory.

Yellowhammer
Yellowhammers were deemed to be holding eight territories on these surveys. Four of these were located on the SPA land to the south 
and west of the proposed substation site. Of the other four, three were in fields south-west of the power station and the fourth was along 
the Sizewell Gap Road.

Other species breeding in the vicinity of operations
A number of other species use the land that may be affected by the cable route and substation, including for nesting.

Black-legged Kittiwake have resorted to nesting on man-made structures on the Suffolk coast, due to a lack of coastal cliff habitat, including 
two inshore towers on the coast off Sizewell “A” Power Station. Counts from the shore during the current survey, indicated approximately 
100 nests on the three landward sides of the more southerly tower and about 50 nests on the more northerly.  However, it was not possible 
to view the seaward side of these towers from the land.

As the beach and hinterland, to the south of the Sizewell Gap Road, Winter Wren, Stonechat, Hedge Accentor (Dunnock), Pied Wagtail, 
Chaffinch, Common Blackbird, Meadow Pipit, European Goldfinch, Whitethroat and European Robin were all encountered at least once 
during the six visits, and could all be nesting on the beach or vegetated bank behind the beach. In particular, Whitethroat, Meadow Pipit, 
Winter Wren, Stonechat (as well as Sky Lark and Linnet) all nest at or near ground level.As the beach and vegetal bank will be traversed 
using directional drilling techniques, these species would not be susceptible to construction for this part of cabling operation.

One or more pairs of Black Redstart are thought to nest in the power station complex (Wright 2003, 2004) although it is difficult to confirm 
successful breeding. No birds were seen during the six visits, despite searching from outside the power stations complex.

Fewer birds were associated with the fields along the south side of the road where the cable would be laid. Chaffinch, Common Blackbird, 
Whitethroat, Hedge Accentor (Dunnock), Common Wood Pigeon, Pied Wagtail and Blue Tit were observed in this area and some of these 
could be breeding in or at the base of the hedgerow. Only Sky Lark would be breeding in the fields themselves. Some of these species were 
also encountered in the field where the substation could be built, but again only Sky Lark would actually be breeding in the field.

Summary of territories of species of conservation concern
Table 9.4.5-66 shows the number of territories recorded in the onshore study area for species of conservation concern. It is suggested that 
two bird registrations are necessary to reveal a territory, and figures based on this rule appear under ‘method 2’ in the table. ‘Method 1’ 
shows territory numbers assuming one bird registration is sufficient to reveal one territory.

It should be noted that for species such as Common Starling, House Sparrow and Common Linnet, allocation of territories to pairs is 
difficult, as these species are frequently seen in flocking parties. See Banks et al. (2005) for explanation of territory enumeration for these 
species.
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Species Territories (method 1) Territories (method 2)

European Turtle Dove 2 1
Barn Owl 1 Present
European Nightjar 0 0
Wood Lark 1 Present
Sky Lark 16 15
Song Thrush 3 3
Cetti’s Warbler 2 1
Common Starling 32 14
House Sparrow 23 17
Common Linnet 27 14
Common Bullfinch 1 1
Yellowhammer 8 8
Table 9.4.5-66: Territories found within onshore survey area for species of conservation concern. Method 1 assumes one bird registration 

represents a territory. Method 2 is preferred and assumes two bird registrations are necessary to be recorded as a breeding territory. 
‘Present’ under this method reflects a singular bird registration

9.4.5.6  Baseline conclusions

Limitations of methods
There were noteworthy limitations in the methods employed to calculate both offshore abundance estimates and bird distribution, which 
should be considered when interpreting the results. 

Perhaps the most significant disadvantage is that in a number of months, surveys were incomplete or not carried out, generally owing 
to adverse weather conditions. Thus, boat surveys for October, January and February were not feasible, and such months are likely to 
show amongst the highest densities of waterbirds such as Red-throated Divers, Herring Gulls and Great Black-backed Gulls (Carter et 
al.1993). 

Distance sampling was effective in many cases, with estimates generated for many species. However, it was often not possible to generate 
separate estimates for counts within and without the specific area dedicated to the wind farm for comparison to the reference area, due to 
insufficient and skewed data. Estimates were generated for the entire reference area as a ‘worst case scenario’; as most species showed 
little importance even at this expanded scale, it is safe to assume that in most cases distance estimates for the specific wind farm area 
would be even lower. Also, where distance estimates were not possible, correction factors were used after Stone et al. (1995). These 
multipliers go some way to estimate the proportion of birds missed by counters, but do not allow confidence limits to be generated.

Finally, the kriging methods used to examine distributions were perhaps not entirely suited to these types of surveys, though they do 
allow intuitive visual assessment of ‘hotspots’. Sampling within the reference area was not random but on predetermined transects, and 
furthermore for much of the time on these transects no birds were recorded. However, one effect of smoothing interpolated surfaces is that 
a value will be assigned to every location – this is clearly not the case at the transect line where no birds were encountered.

Bird abundance and distribution in the Greater Gabbard area
Very few species were estimated to occur in numbers approaching national importance in the Greater Gabbard area, even when considering 
the entire survey areas of 730 km2 and 1,060 km2 employed by the later boat surveys and the aerial surveys respectively. Red-throated 
Divers were estimated to be present in nationally important numbers on one survey only (March 2004), whilst Black-throated Divers were 
recorded in similarly important numbers (depending on choice of threshold) on the same survey. These results were not repeated in the 

second winter of survey, however. Lesser Black-backed Gulls were estimated to occur in nationally important numbers on one occasion 
(March 2005), whilst Great Black-backed Gull estimates approached national importance (0.94%) in December 2004. Great Skua peak 
estimates on one occasion exceeded the national importance threshold; as this count was in September, it may have included birds on 
passage.

For many species (Northern Fulmar, Northern Gannet, Great Skua, Black-legged Kittiwake, Common Guillemot, Razorbill) it was not 
possible to accurately assess winter numbers in the context of national importance given that wintering estimates have never been made, 
owing largely to their wide marine dispersal in the non-breeding season. By the same token, such species might be expected to be mobile 
and scattered in their locational preferences and thus assessment in such context may not be meaningful. Instead, breeding population 
thresholds were used as a surrogate. Using this threshold, none of these species were estimated to occur in nationally important numbers 
in the study area.

As mentioned, Lesser and Great Black-backed Gulls were estimated to occur in numbers substantial enough to approach or exceed 
national importance. Of the other gull species, Black-headed and Mew Gull were both rarely recorded, with only a few individuals estimated 
in the winter. Herring Gulls were absent in the summer, but were estimated in the order of hundreds during winter. This is likely to be an 
effect of breeding birds from across Europe wintering in the North Sea.

An assessment of regional importance was made, based on numbers estimated to be present in the Greater Gabbard study area and the 
neighbouring study areas in the wider Thames offshore region, using winter aerial surveys. This technique suggested that many of the 
marine species for which wintering estimates are not known did occur in at least regionally important numbers. For example, within the 
Greater Gabbard study area, peak winter numbers of the nomadic seafaring Northern Fulmar and Black-legged Kittiwake represented 
93% and 45% of the regional total peak numbers respectively. Other species deemed to be at least regionally important included Northern 
Gannet, Mew Gull, Herring Gull, Great Black-backed Gull and the auks.

Some sensitive and threatened marine species, such as Common Scoter and Sandwich Tern, were rarely seen in the Greater Gabbard 
area by either survey method. It does not appear that this area holds any value for wintering seaducks or breeding terns. Furthermore, 
Great Cormorants (and European Shags) were scarcely seen, as these species must remain near to the coast in order to find perches to 
dry their plumage. 

Distribution of birds, plotted as average count per individual count location for two winters and one summer, seemed to be fairly even 
for most species. Of those species estimated to be present in the study area in nationally important numbers, diver species in particular 
seemed thinly distributed and showed little evidence of intensive aggregation. Lesser Black-backed Gulls, and to an extent Great Black-
backed Gulls, did however show evidence of some ‘hotspots’ of distribution, and often these were situated in or near the area known as 
The Galloper. In reality these hotspots were likely to reflect the presence of large feeding flocks of gulls, which sometimes totalled 300 
birds. Whether these flocks are particularly reliant on the area in and around The Galloper, or whether such flocks move in response to fish 
movements is unclear. Fish surveys and modelling the relationship between gulls, water depth, sediments and fishing boats may help to 
clarify the issue.

It is perhaps worth noting that species with similar foraging ecologies (surface feeders and plunge-diving piscivores) showed some similar 
patterns of distribution at different times of year, with The Galloper area showing highest average count densities for species including 
Fulmar, Northern Gannet, Herring Gull and Black-legged Kittiwake. Whether flocks and individuals of these species are particularly reliant 
on the area in and around The Galloper, or whether such birds move in response to fish movements is unclear. Fish surveys may help to 
clarify the issue. 
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Auks, whether analysed as a species group or as Common Guillemots and Razorbills separately, showed a widely dispersed and thinly 
distributed pattern, perhaps unsurprising for a taxon which is widespread throughout marine areas, and somewhat nomadic in STET 
behavioural habits.

Onshore bird abundance and distribution
A number of breeding birds of conservation importance were found during the onshore surveys in a wide study area that included the beach 
at Sizewell and fields close to the proposed cable route and sub-station location. These were European Turtle Dove, Barn Owl, Wood 
Lark, Sky Lark, Song Thrush, Cetti’s Warbler, Common Starling, House Sparrow, Common Linnet, Common Bullfinch and Yellowhammer. 

Three Sky Lark territories were found in the field comprising the proposed sub-station site and Common Starling and Yellowhammer 
territories were in adjacent land.

Several other species probably nest in the area to be used for cabling and construction of the sub-station. In addition, Black-legged 
Kittiwake nests in locally important numbers on the towers to the north of the cable landfall, and Black Redstarts nest in the Sizewell “A” 
power station complex, although none were seen during the survey despite targeted searching.

General conclusions
No species were found to be of international importance within the offshore study area, and very few species were considered to be of 
national importance within the wind farm study area, only winter estimates of Red-throated Diver and Lesser Black-backed Gull, plus a 
September estimate of Great Skua reaching the 1% national importance threshold. It should be noted, however, that on only singular 
occasions did these estimates exceed the threshold, and so passage movements cannot be ruled out as a factor contributing to these high 
figures. Furthermore, these estimates are for the entire study area. Dividing the relative area of the wind farm by the entire study area leads 
to proportional estimates for the wind farm area that are below the 1% national importance threshold for all three species.

Eight species were judged to be of wintering regional importance within the aerial survey study area TH3, when compared with the 
neighbouring study areas covering the entire offshore area from the Thames to the Norfolk coast.  Red-throated Diver, Northern Fulmar, 
Northern Gannet, Mew Gull, Herring Gull, Great Black-backed Gull, Black-Legged Kittiwake and the auks (Common Guillemot and 
Razorbill) were estimated to be of regional importance, with Northern Fulmar and Black-legged Kittiwake occurring in particularly noteworthy 
proportions (93% and 45% respectively). Proportional estimates of those birds in the wind farm area itself led to three of these species 
remaining in numbers above 50 and in excess of the 1% regional threshold (Northern Fulmar 13%, Kittiwake 6.4%, auks 1.8%). Migrant 
numbers were fairly low, only Starlings occurring in large flocks during November 2004. 

Although many different species were seen on onshore surveys, few species had established territories in the field where construction of 
the substation is proposed. Three Sky Lark territories were found in the area of the proposed sub-station, with further species on adjacent 
habitat in the Sandlings SPA.

9.5.1  Landscape and Seascape
9.5.1.1  Offshore Wind Turbine Array - Landscape and Seascape Baseline

The proposed Greater Gabbard Offshore Wind Farm project is located within the Thames Estuary Strategic Environmental Area (SEA) 
approximately 23km (or 13 nautical miles) offshore from the Suffolk Coast (See Figure 9.5.1-1), and straddles the limit of UK territorial 
waters.  The development area approved by The Crown Estate consists of two areas, adjacent to sand banks known as the Inner Gabbard 
and The Galloper.

The proposed wind farm is sited offshore from seascape units 15, 16 and 17 identified in the SEA, which are assessed as having medium 
and high sensitivity to offshore wind farm development. Minimum offshore distance thresholds were plotted in the SEA to reflect the 
sensitivity of each coastal seascape unit.  A distance of 8km offshore was defined as the possible ‘major effects threshold’ for a medium 
sensitivity seascape unit, and a distance of 13km offshore was defined as the possible ‘major effects threshold’ for a high sensitivity 
seascape unit.  The proposed wind farm is located approximately 25km from the coast to the nearest turbine, beyond the major effects 
threshold defined in the SEA.  

The “Offshore” Study Area
Size and Extents
The “offshore” study area denotes the study area for the wind turbine array.  For a landscape and visual assessment, the area is usually 
defined by the predicted visual envelope of the proposed development.  It is generally recognised that in good weather conditions with 
clear visibility, wind turbines on land may be visible at distances of up to and beyond 30km, however a limit of 30km is generally accepted 
given the nature and scale of current developments.  As such, it is generally accepted practice that a 30km size study area is adopted for 
plotting the Zone of Theoretical Visibility (ZTV) for land-based wind farms, however the predicted extent of visibility indicated on a ZTV is 
based on a mathematical model and does not take into consideration the visual acuity of the human eye.  

The Guide to Seascape Assessment gives the following guidance as to the limits of ‘visual acuity’ of the eye i.e. the threshold below which 
an object will go undetected:

“At a distance of 1km, in conditions of good visibility, a pole of 100mm diameter will become difficult to see; and at a distance of 2km, a 
pole of 200mm will become equally difficult to see. In other words, there will be a point where an object, whilst still theoretically visible, will 
become too small for the human eye to resolve. Mist, haze or other atmospheric conditions may significantly exacerbate that difficulty.”

The blades of the turbines proposed would be approximately 3m wide at the ‘root’ and 1m at the tip, whilst the tower diameter would 
typically taper from 4m at the base to around 2.5m at the hub. Using the same rationale, parts of the turbines would be at the edge of 
the acuity of the human eye at distances of 25km-30km. Clearly, this is vital for the assessment of visual effects of the proposed Greater 
Gabbard Offshore Wind Farm, the closest turbine of which is approximately 25km from the coast and the furthest around 45km from the 
coast. In order to test this rationale on the visual acuity of the human eye in relation to wind farms, field survey work was carried out by 
Enviros Consulting Limited at a location in the Scottish Borders.  The Hopetoun Monument, on Byres Hill near Drem in East Lothian (at grid 
reference NT 500 764) is a viewpoint at which three built wind farms can be seen at a range of distances. The field survey confirmed that 
Bowbeat Wind Farm, located in the Moorfoot Hills north of Peebles and located furthest from the viewpoint, was still visible to the eye at 
a distance of approximately 35km from the viewpoint. Further study is required to determine the threshold of the acuity of the human eye 
in relation to wind farm developments, however it is considered that if the study area is to be based on the limit of the visual envelope of 
the development, then 40km should be adopted as the outer most study boundary to allow sufficient margin for assessment in the clearest 
weather conditions.  This distance also accounts for, to some degree, the reflective properties of the turbines which may be visible for a 
greater distance than ‘normal’, dependant on a number of variables including sun angle, cloud cover etc.  To minimise this effect and reduce 
land based visibility the turbines are likely to be finished with a light grey matt paint.  

Based upon these findings and the nature/scale of the development, the Seasacpe, Landscape and Visual Impact Assessment (SLVIA) 
study area has been based on a 40km radius from the centre of the wind farm, as shown in Figure 9.5.1-1. This size study area has been 
defined to ensure that the greatest potential extent of visibility has been considered in the assessment.  The landfall extremities of this 
study area therefore extend along the coastline from Aldeburgh in the north to Felixstowe in the south, and in land to the eastern side of 
Rendlesham and Tunstall Forests.  It covers an area of approximately 77 square kilometres onshore.
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Figure 9.5.1-1: “Offshore” Study Area



Greater Gabbard
Offshore Winds Ltd

9—162

Landscape Character
The study area consists of Suffolk Coast and Heaths landscape, which is formed by subtle, low lying landscape of flat, indented estuaries 
and shingle banks, sweeping in a series of wide bays. The variety of soils within the Suffolk Coast and Heaths area has largely dictated 
the differences in land cover. These range from the shingle beaches and spits along the coast (Orford Ness is a particularly distinct coastal 
feature within the study area) to Scots and Corsican pine plantings on former acid heathland and the arable production on the silty clay and 
loam alluvium of the inter-estuarine areas. Much former saltmarsh has also been drained and ploughed, with the main crops are wheat, 
barley, sugar beet and potatoes. Grazing in many of the small valley pastures and estuarine marshes has also been restored, contributing 
to the overall diversity of land cover and land use in the area. The landscape is punctuated by small settlements, farmsteads, lighthouses, 
church towers and Martello towers, but also includes world service radio masts up to 107m high1 on Orford Ness and the Sizewell Nuclear 
Power stations just to the north of the study area near Thorpeness.

Introduction
The Countryside Character Initiative provides a new approach to landscape assessment which looked at the whole of England’s countryside 
and provides a consistent national framework within which more detailed local landscape assessments sit. This approach led to mapping 
the country into 159 separate, distinctive character areas. The features that define the landscape of each area are recorded in individual 
descriptions which explain what makes one area different from another and shows how that character has arisen and how it is changing. 

Suffolk Coast and Heaths
The Suffolk Coast and Heaths (Countryside Character Area no. 82) extends along the east coast in an open but narrow band of sand 
and shingle from Great Yarmouth, where it borders the Broads, to Harwich and the south bank of the Stour. At this national landscape 
characterisation scale, it covers most of the study area for the proposed onshore sub-station, and is described as follows.

Key Characteristics

Geologically different from the rest of East Anglia. Crag deposits form deep free-draining acidic sands and gravels, easily worked, 
giving rise to distinctive topography and landcover
Largely unspoilt mosaic of estuaries, saltmarsh, grazing marsh, reedbed, river valleys, arable, heath and woodland, with strong 
coastal influence, eg shingle spits and ridges resulting from longshore drift
Large commercial ports of Harwich and Felixstowe and seasonal influx of yachts to the rivers and harbours provide interest and 
variety of scale along the estuaries, with influence of seabirds, wind and intertidal mud flats
Large conifer plantations, closely associated with heathland and birch scrub
Sparsely settled, with small nucleated villages and isolated farmhouses. Brick buildings with colourwashed walls and pantiles as 
typical features
Coastal towns and villages form the focus of tourist activity, especially where combined with sailing
A string of landscaped parkland along the A12 in the west, and along the Stour and Orwell estuaries
Impact of major development: Felixstowe docks, Sizewell nuclear power stations and the associated infrastructure, and military 
bases

Landscape Character
The Suffolk Coast and Heaths is a tightly-knit mix of landscape types, which gives it a very varied character area within its narrow, linear 
compass. Its western boundary with the boulder clay plateau of central East Anglia crosses several small east-west river valleys. 

●

●

●

●
●

●
●
●

The northern part of the area, around Great Yarmouth, Gorleston, Lowestoft and Kessingland, is heavily influenced by the resident urban 
population and the seasonal influx of tourists. To the south, it is a land of estuaries, mudflats and marshes, arable fields lacking hedgerows 
to contain the light, sandy soils. Inland are the ‘Sandlings’ consisting of pine forests, within which mixed areas of heathland grass, gorse, 
bracken and birch have been carved out.  

The land is undulating although changes in relief are slight. These are still enough to provide an intimate scale and generally limited views, 
although long views are possible in more open areas. Slightly higher land on the edge of the clay plateau to the west is incised by the rivers 
Blyth, Deben, Alde and Minsmere (Yox), to create twisting, narrow, wooded, pastoral valleys. The settlements have little impact except along 
the coast. They are more often of brick than flint and occasionally display Dutch influence, except perhaps in Thorpeness which is a largely 
weather-boarded, 1920s holiday resort. The coast is largely undeveloped with a coast road only between Aldeburgh and Thorpeness. It is 
a subtle landscape of low crumbling cliffs and steep shingle banks, sweeping in a series of wide bays punctuated by lighthouses, church 
towers, Martello towers and the Sizewell nuclear power stations.

This open, exposed character contrasts with the sheltered estuaries, whether at high tide, when the often well-wooded undulating valley 
sides meet the water, or at low tide, when vast expanses of glistening mudflat are home to migratory waders and seabirds. In the smaller 
estuaries of the Blyth and Alde boating is limited to the lower reaches, as extensive areas of drained marsh encroach on navigable water. 

Physical Influences
The coastal area is generally flat, indented with estuaries, with gentle undulations and variation as the river valleys reach inland. Changing 
sea levels in prehistoric times ‘drowned’ the river valleys that had been enlarged by the meltwaters of the Anglian Glaciation, creating this 
subtle, low-lying landscape. The soils are of glacial sand, gravel and local till in origin, covering the Crag deposits which lie along the eastern 
coast area. These sands and gravels are spread in narrow, discontinuous tracts along the coast from Yarmouth to Aldeburgh, spreading 
inland and extending over a low plateau past Woodbridge to Ipswich, giving rise to the characteristic variation in landcover that is such a 
feature of the area. The primary influence on this area is the sea which shapes and changes the coastline. The land is not cut off from the 
sea by high walls, as in North East Norfolk, but by low sea walls or dunes because much of the saltmarsh area in the estuaries lies below 
sea level. North of Sizewell and Southwold, small cliffs mark the boundary between land and sea. This is a mobile, generally receding 
coastline as fallen material is washed from the base of the cliffs, some to be deposited farther south on the long spit at Orford Ness.

Major developments have a strong influence along this otherwise unspoilt coast. Beyond Thorpeness are the nuclear power stations of 
Sizewell A and B which are visible along the low-lying coastline in each direction, as are the overhead power lines that emanate from 
them. 

Historical and Cultural Influences
The Suffolk Coast and Heaths area has a long history of settlement since Neolithic times, beginning in the areas of light soil and along the 
river valleys. Woodland clearance during this period began the process of heathland creation so characteristic of the area. The Romans 
contributed roads and trading settlements, while the Anglo Saxons left a series of cemetery sites and burial mounds. 

This area also fostered the first converts to Christianity, when St Felix established the first East Anglian bishopric at Dommoc (Dunwich or 
possibly Felixstowe) in the 7th century. For a time, Dommoc became the ecclesiastical centre of East Anglia. Dunwich also became a thriving 
medieval port, before succumbing to the sea: 400 houses and three churches were swept away in one flood, while the last of nine parish 
churches tumbled into the sea earlier this century. Until recently human bones could be picked out of the soft, crumbling sand cliff that lies 
behind the narrow, shelving pebbly beach, a reminder of Dunwich’s past. Elsewhere the remains of numerous monastic houses can be 
seen, at Leiston and Dunwich. Irrigation and modern practices such as growing under plastic have significantly increased the productivity 
of soils in the area and changed the character of the land.
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During the Middle Ages the Suffolk coastal ports gained importance as centres for trade, shipbuilding and fishing, although ports such as 
Aldeburgh and Orford suffered the effects of longshore drift and deposition. Trade with Northern Europe and the Baltic ports assisted and 
influenced the development of these major ports and the banks of the larger estuaries provided a fine setting for a number of imposing 
houses and large estates. At times of war, defence against the enemy across the North Sea was required and survives most notably in 
the string of Martello towers that dot this coastline, mementos of the feared Napoleonic invasion. More recently the area became home to 
numerous airfields and military installations of which one, Orford Ness, played an important part in the development of radar. It is the largest 
above ground monument to the Cold War in the UK, being the site of various nuclear tests as well as the site of a major early warning 
system. It has now been bought by the National Trust for its natural history interest, as the largest vegetated shingle spit in Europe, as 
well as its historical value. Both on the coast and inland, nature conservation is now significant with English Nature, Suffolk Wildlife Trust, 
RSPB and the National Trust responsible for major tracts of marsh, heath and shingle. Controlled access is welcomed and allows public 
enjoyment of an internationally valued matrix of habitats.

Buildings and Settlements 
There is a strong contrast between the 19th and 20th century suburban development at either end of the area and the isolated villages in 
between. The influence of the Low Countries is seen in Southwold, Aldeburgh and the surrounding area, with brick-built Dutch gables and 
the pantiles that were made all over Suffolk from 1700 to 1900. On the Shotley Peninsula, the interfluve of the Orwell and Deben, it is 
predominantly pegtiles that are used. The villages in brick and pantile are small, sparse and tucked into the landscape except along the 
coast where a string of former ports are now either silted up by tidal drift or eaten away by erosion. Poor road access has limited coastal 
development, and only the industrial buildings stand out, closely related to the waterways, as in the complex of buildings that constitute 
the Maltings at Snape Bridge. Snape Maltings now attracts many visitors, intrigued by its juxtaposition with the windy reedbeds in the Alde 
estuary and the mix of arable and forestry behind. Aldeburgh is best seen from the beach, with the lines of Dutch gables along the narrow 
streets that front the sea. It is built mainly of brick rather than the pebbles that form its undulating beach. Thorpeness is  the 1920s creation 
of a local landowner, complete with mock-Tudor houses, a Bavarian street, ‘The House in the Clouds’, a golf course, a boating lake and a 
water tower disguised as an Elizabethan gatehouse. Beyond Thorpeness are Sizewell A and B, Suffolk’s nuclear power stations. ‘B’ has 
been capped with a dome, but both are visible along the coastline in each direction, as are the powerlines that emanate from them. 

Land Cover
The variety of soils within the Suffolk Coast and Heaths area has largely dictated the differences in land cover. These range from the 
shingle beaches and spits along the coast (Orford Ness is a very important coastal feature) to the large-scale Scots and Corsican pine 
plantings on former acid heathland and the arable production on the silty clay and loam alluvium of the interestuarine areas. Much former 
saltmarsh has also been drained and ploughed. Main crops are wheat, barley, sugar beet and potatoes but there are also areas of soft 
fruit and vegetables and increasing numbers of outdoor pigs. Sheep used to graze the heathland and are being reintroduced as an aid to 
restoring ecological balance. Grazing in many of the small valley pastures and estuarine marshes has been restored and safeguarded, 
helping to maintain the subtle variation within the landscape.

Enclosure came very late to this area, in the 18th and 19th centuries, following agricultural improvements fuelled by high corn prices. 
Some further reclamation has been carried out by private landowners since the Second World War. The area now consists mainly of large 
estates, rather than the small farms of the adjoining clay plateau. This can give a degree of uniformity to the landcover. The dominant tree 
in the Suffolk Coast and Heaths area is now the Scots pine, although it was not always so. Elsewhere there are few oaks, as there are few 
hedgerows to contain them and very few elms since the outbreak of Dutch Elm disease. Copses and woods have been planted for shooting 
and contain a mix of mainly broadleaf species. 

Landscape Character Sub Units
Within the Suffolk Coast and Heaths area, smaller character units which are currently being identified through a Level 2 landscape 
character assessment of Suffolk which is led by Suffolk County Council in partnership with the Living Landscapes Project and all the 

District and Borough Councils in Suffolk. The assessment methodology follows the Countryside Agency’s guidance and involves firstly the 
identification of Landscape Description Units (LDU) from published national datasets and then a field survey to assess overall landscape 
character and condition of each LDU.

The final product will be the identification mapping and description of 30 or so Landscape Character Areas. The assessment is being 
carried out to provide a landscape character assessment framework in accordance with government guidance (e.g. PPS7) and is likely to 
be adopted as supplementary planning guidance by the local authorities. 

A Historic Landscape Characterisation of Suffolk has also been carried out. This project characterised the Historic Landscape of Suffolk 
through the identification and mapping of a range of defined Historic Landscape Types. This provides both a historical context to descriptions 
of the Suffolk landscape, and a means to enhance understanding and management of historic landscapes, especially with regard to other 
environmental issues through both structure and local plans, and development control. 

Information from the ongoing Suffolk Landscape Character Assessment (provided by Suffolk County Council) and from the Historic 
Landscape Characterisation of Suffolk was combined and refined in order to produce a map and description of local landscape character 
within the onshore element of the study area for the proposed wind farm. The following local landscape units were identified, which are 
mapped in Figure 9.5.2-2 and described as follows.
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Figure 9.5.1-2: Seascape Units and Landscape Character Plan
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Coastal Estuary Marshes
The Coastal Estuary Marshes landscape unit is located throughout much of the study area, at Sudbourne, Town, Gedgrave and Boyton 
Marshes. 

Topographical Features, Soils and Geology
Coastal Estuary Marshes is a valley bottom landscape with flat, or gently rolling land, generally below 120 metres (400 ft). It is associated 
mainly with fluvial, glacial and soft rock sediments in low lying clay vales, coastal plains and broad valley bottoms. Fluvial drift has caused 
recent waterbourne drift, mainly of marine, riverine or lacustrine (lake) origin, but also includes some older drift of fluvio-glacial origin. Rocks 
consist of alluvium and fen peat, which is unconsolidated silty/clayey material laid down in river floodplains and low-lying coastal basins. In 
places it is overlain by superficial deposits of fen peat formed in shallow water conditions. Soils are gleyed soils - greyish, slowly permeable 
soils, some with a humic topsoil, typically developed on river alluvium, soft clays/mudstones and glacial tills. Seasonal waterlogging is the 
main constraint to agricultural production, especially in areas of high rainfall. 

Cultural Heritage, Land Use and Settlements 
Land use consists mainly of meadow and marsh, with tracts of enclosed farmland associated with river floodplains and coastal grazing marsh 
characterised by the virtual absence of human habitation. The rural landscape is characterised by large (>65 ha) estate farms (defined as 
those areas where >50% of the land is managed by tenant farmers). Estate landscapes are characterised by an ordered pattern of estate 
plantations, coverts and/or groups of trees which were planted at the same time, or which post date the surrounding enclosure pattern and 
usually comprising a limited range of even aged, non-native tree species. It is generally an open/unwooded, treeless landscape, usually 
uncultivated, with tracts of open land where natural constraints (climate and/or soils), or traditional management practices, generally 
preclude the establishment of tree cover.

Landscape Designations
Much of this landscape type is within the Suffolk Coast and Heaths AONB, and the Suffolk Heritage Coast designation.

Landscape Sensitivity
It is considered that the sensitivity of this landscape unit to the change proposed, by the offshore wind farm outwith its area, is medium/
high.

Rolling Estuary Fringe
Rolling Estuary Fringe is the intermediate landscape between the River Ore, and Rendlesham and Tunstall Forests. 

Topographical Features, Soils and Geology
It is a rolling lowland landscape, with areas of intermediate relief, generally below 120m (400ft). It has a rolling/undulating topography, often 
including valleys and plateau summits at a greater level of detail - associated mainly with glacial and soft rock sediments, but can also 
occur in the upland fringe within the hard rock zone. It is associated with soft rocks, younger, usually gently folded Mesozoic (Cretaceous, 
Jurassic, Permo-Triassic) and Tertiary rocks of sedimentary origin. Unconsolidated sands/gravels and moderately hard sandy/silty rocks. 
Deep loams are predominant, which reddish/brown, free-draining mineral soils developed on permeable rocks (limestone, sandstone, 
siltstone & mudstone). There are few constraints to agricultural production, other than those imposed by slope and in most areas these 
soils are intensively cultivated. Soils support dry heath/moor habitat. In some areas, dwarf shrub habitats, often intermixed with dry acidic 
grassland are typically distinguished by an abundance of gorse and bracken.

Cultural Heritage, Land Use and Settlements 
The cultural and settlement pattern is nucleated. The rural landscape is characterised by discrete settlement nuclei (large single villages) 
associated with a low level of dispersal. There is a strong association between this type and the former extent of medieval common field 
systems, especially within the ‘planned’ zone of central England. Large estate farms characterise the rural landscape, (defined as those 
areas where >50% of the land is managed by tenant farmers). Land use is dominated by arable farmland, sometimes in combination 
with livestock farming. It is generally an unwooded agricultural landscapes characterised by thinly scattered and/or small groups of trees 
associated with farmsteads, watercourses and other linear features.

Landscape Designations
In coastal locations, this landscape type is within the Suffolk Coast and Heaths AONB, and the Suffolk Heritage Coast designation.

Landscape Sensitivity
It is considered that the sensitivity of this landscape unit to the change proposed, by the offshore wind farm outwith its area, is medium.

Rolling Pastoral Lowland
The Rolling Pastoral Lowland landscape unit is located in the central parts of the study area, extending in areas near Orford and Boyton.
 
Topographical Features, Soils and Geology
The Rolling Pastoral Lowland landscape consists of glacial drift geology, older drift laid down by ice sheets during the Pleistocene period 
and includes clay-with-flints and more recent wind blown drift. It is an area of rolling lowland, with intermediate relief, generally below 120m 
(400ft) with a rolling/undulating topography, often including valleys and plateau summits at a greater level of detail. These are associated 
mainly with glacial and soft rock sediments, but can also occur in the upland fringe within the hard rock zone. Rocks consist of soft 
sandstone/sandy drift. These unconsolidated sands/gravels and moderately hard sandy/silty rocks typically give rise to freedraining, often 
impoverished, mineral soils - also includes wind blown sand. Soils tend to be impoverished and nutrient poor (podzolic) sandy or coarse 
loamy soils, some with a humic topsoil, supporting dwarf shrub heath, acidic grassland, or relic heathy vegetation (bracken, gorse, etc.) 
– associated normally with sandstone, or sandy drift, but also developed on mixed sedimentary and igneous rocks in hard rock areas. 

Cultural Heritage, Land Use and Settlements 
Land use is primarily pastoral farmland, settled pastoral landscapes, typically associated with heavy/poorly draining soils, and characterised 
by grazing animals,  visually interlocked by a pattern of woodlands and/or wooded corridors. It is a landscape with a dynamic tree cover 
pattern, characterised by recent (in historical terms) secondary and/or plantation woodlands which are often superimposed uncomfortably 
on a pre-existing unwooded landscape. This pattern is strongly associated with sandy (lowland heath/duneland), or wetland (disturbed river 
valley) soils in the lowlands and impoverished/peaty (moorland) soils in the uplands.

The cultural and settlement pattern is nucleated, consisting of rural landscapes characterised by discrete settlement nuclei (large single 
villages) associated with a low level of dispersal - there is a strong association between this type and the former extent of medieval common 
field systems. The rural landscapes are characterised by large (>65 ha) estate farms (defined as those areas where >50% of the land 
is managed by tenant farmers), and also with small farms/estates, rural landscapes characterised by small (<65 ha) farms - this type is 
strongly associated with livestock farming. 

Landscape Designations
Much of this landscape type is within the Suffolk Coast and Heaths AONB.



Greater Gabbard
Offshore Winds Ltd

9—166

Landscape Sensitivity
It is considered that the sensitivity of this landscape unit to the change proposed, by the offshore wind farm outwith its area, is medium/
low.

Summary of Landscape Sensitivity to Change

Landscape Unit Sensitivity to change
Coastal Estuary Marshes Medium/high
Rolling Estuary Fringe Medium
Rolling Pastoral Lowland Medium/low

Table 9.5.1-1: Landscape Sensitivity to Change

National Landscape Designations
The landscape of the study area is subject to national landscape and nature conservation designations.  The extent of these designations 
is illustrated in Figure 9.5.1-3. Landscape designations are those areas designated on the basis of their inherent landscape qualities and 
scenic value, such as Areas of Outstanding Natural Beauty (AONB) and Heritage Coasts, whereas nature conservation designations are 
those areas designated on the basis of their importance for the conservation of a particular plant or animal species, such as National Nature 
Reserves (NNR) and Special Protection Areas (SPA).

Suffolk Coast and Heaths AONB
The Suffolk Coast and Heaths AONB extends from the northern side of the Stour estuary to the south of Ipswich, to Kessingland in the north 
and covers much of the land between the A12 trunk road and the coast.  The small component of landfall within the offshore study area for 
the proposed development lies within the AONB area, with the exception of the southern end at Felixstowe.  The landscape is a patchwork 
of shingle beaches, crumbling cliffs, marshes, estuaries, heathland, forests and farmland. It is deeply indented by the estuaries of the 
Alde and the Deben and bordered by the cliffs and tidal silts of the North Sea coastline. The AONB has retained much of its unchanged 
character, partly due to the physical limitations which have prevented the building of a coastal road, although it has been affected by 
changes in agricultural practices including the decline in traditional grazing of heathland, the ploughing of heathland for arable use, the 
draining of wetland and pasture and the removal of hedgerows. 

The Suffolk Coast & Heaths Unit was set up in 1993 to manage the AONB. Its aims are to conserve the landscape and the wildlife it 
supports, provide for quiet enjoyment and promote co-ordinated management within the AONB. The Suffolk Coast & Heaths Partnership 
was also formed in 1993 as a Joint Advisory Committee and is made up of organisations with a particular interest in the AONB who agreed 
to guide the implementation of the AONB Management Plan. 

The AONB also incorporates Orford Ness National Nature Reserve, numerous Sites of Special Scientific Interest (SSSI) and the Suffolk 
Heritage Coast.

The Suffolk Coast and Heaths AONB is afforded protection in the development plan under Policy AP12 of the Suffolk Coastal Local Plan. 
The AONB designation seeks to protect the rich mixture of unique lowland landscapes of heathland, saltmarsh and mudflats, all of which 
are under pressure for change. The District Council supports national policy whereby major new developments, or extensions to existing 
developments, should not be sited within an Area of Outstanding Natural Beauty, unless there is a proven national need and a lack of 
alternative sites. 

Policy AP12 Area of Outstanding Natural Beauty:

“In order to safeguard the quality of the landscape within the Suffolk Coast and Heaths Area of Outstanding Natural Beauty, as shown on 
the Proposals Map, the District Council will not grant planning permission for any proposed development which would have a significant 
adverse impact on the landscape. Only proven national interest and lack of alternative sites can justify an exception. 

Where development proceeds because of proven national interest, the removal and mitigation of any adverse effects of the development 
on the landscape and its wildlife will be required in the event of that development becoming redundant at a later date. 

For any development in the AONB, the environmental effects of new proposals will be a major consideration, having regard to the economic 
and social well-being of the area. The District Council will require a high standard of design and landscaping, and other appropriate 
measures to be taken in order to minimise the impact of the development on the landscape”. 

Suffolk Heritage Coast
The Suffolk Heritage Coast is located within the Suffolk Coast and Heaths AONB, and is one of 43 designated Heritage Coasts in England 
and Wales which were first defined by the Countryside Commission in 1970. It is now managed as part of the wider Suffolk Coast & 
Heaths AONB and included within the Management plan for the AONB. The Heritage Coast designation covers the Suffolk Coast between 
Kessingland and Felixstowe as shown in Figure 9.5.1-3. This definition of a narrow coastal strip recognises the national importance of its 
high scenic quality and its largely unspoilt nature and the need for these assets to be safeguarded.

The Heritage Coast is made up of low marshes and reed beds interspersed with beaches of sand and shingle. Long estuaries serve to 
keep the major roads well inland, and there are relatively few large settlements. The main settlements in the Heritage Coast within the 
study area are Aldeburgh and Orford. Orford has seen many changes over the time given its coastal location. During the middle ages the 
town was a major port and Henry II built a castle in the 12th Century, in recognition of its strategic importance as a port. The importance of 
the town as a port declined as the coastline shifted, with the mouth of the river moving to leave a large tract of shingle, known as Ordford 
Ness, forming a barrier to shipping.

Martello Towers were built to protect this coast during the Napoleonic era and from distinct features along the coastline.

There is no one single policy for the Heritage Coast in the adopted Suffolk Coastal Local Plan as it is included within the area covered by 
Policy AP12 for Areas of Outstanding Natural Beauty, which recognises the national importance of the area, for its scenic quality and largely 
unspoilt nature. Many criteria based policies in the Local Plan make reference to the AONB and also make reference to the Heritage Coast, 
where for example a particular form of development might be acceptable in parts of the AONB, but not in the more sensitive Heritage Coast 
or open or exposed areas or in the estuaries or flood plains.
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Figure 9.5.1-3: Landscape Designations
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Orford Ness National Nature Reserve
Orford Ness National Nature Reserve is located within the Suffolk Coast and Heaths AONB and Heritage Coast, and covers the coastal 
shingle spit between Aldeburgh and Shingle Street near Hollesley as shown in Figure 9.5.1-3. Forming a major part of the Alde-Ore Estuary 
complex, which is designated as an internally important site for nature conservation (SPA and cSAC), Orford Ness is now owned and 
managed by the National Trust. It is the largest vegetated shingle spit in Europe, and one of only three major shingle landforms in Britain. 
It has highly specialised and important plant communities and its relatively undisturbed shingle habitats are important for breeding species 
and passage birds. Orford Ness is a dynamic structure as it is constantly reacting to the forces of nature. The sheer scale of this unusual 
landscape is its most memorable feature. Orford Ness itself can be exposed, hostile and wild. Most notably the site is characterised by 
contrasts such as the man-made versus the natural, hard forms versus soft forms and past activity compared to present stillness. 

The early history of Orford Ness is bound with the history of Orford, whose prosperity as a port during the middle ages was dependant on 
the protection afforded by the shingle spit. It was only at the end of the medieval period when the spit began to extend that the approaches 
became difficult and the port decayed. The coast of East Anglia has many flat cliffless beaches and deep estuaries making it an ideal 
invasion target. Orford Ness provided an effective invasion defence and defences were mounted here from at least the 17th century. The 
most signifcant defensive structure is the Martello tower built against a potential Napoleonic invasion. A large part of Orford Ness was 
acquired by the War Department in 1913, ushering in a 70 year period of intense military experimentation which has left a variety of physical 
traces. Over the period, Orford Ness has been the site of experiments in radar, defence systems, bombs and atomic weapons, some of 
which affected the course of world history, and the sense of military history still pervades today. Most evidently from this period, features 
on the Ness include the airfield site, first world war barracks and hangars, radar station, ‘Cobra Mist’ site, ballistics buildings, beacons and 
prisoner of war camps.  

Orford Ness is now accessible to visitors by a short boat trip across the River Ore from Orford Quay or on foot from Aldeburgh. Three 
guided trails pass through a selection of the habitats found on the Ness as well as by areas and buildings of historical, military interest.

The boundary of the Orford Ness NNR extends over approximately half of the length of the coastline in the study area between Aldeburgh 
and Shingle Street near Hollesley. Given its unique landscape and popularity to visitors, it is an important receptor to the change which will 
be caused by the proposed offshore wind farm development.  

Local Landscape Designations
There are no local landscape designations identified within the study area.  

Seascape Characterisation – National Seascape Unit
Introduction
The Guide to Best Practise in Seascope Assessment (GSA) proposes that the first stage in seascape assessment is the identification of a 
national seascape unit, this being defined as an “extensive section of the coast with an overriding defining characteristic such as coastal 
orientation or landform defined by major headlands of national significance”. 

No national seascape assessments have yet been carried out, but the GSA proposes that eleven coastal management units (CMU) could 
form a basis for national seascape units. These are shown below in Figure 9.5.1-4. Figure 9.5.1-4: Coastal Management Units
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Characteristics of Seascape Unit
Each seascape unit has its own distinct marine, coastal and hinterland components. The characteristics of a seascape unit define and 
describe the way in which it is distinct from another, particularly through the relationships of land and sea. Seascape characteristics 
are described according to distinct marine, coastal and hinterland components, recorded during desk survey and field survey. The 
visual characteristics of the seascape unit are also described, to assist with the description the perception of the seascape and its local 
distinctiveness. 

An analysis of activities, visibility and views in the seascape unit has been carried out to understand the human pressures on the seascape, 
user requirements and expectations in the coastal zone, and to assist with the identification of important visual receptors.

National Seascape Unit: The Thames Estuary
Introduction
The proposed Greater Gabbard Offshore Wind Farm is situated at the approximate boundary of the Wash and the Thames Estuary coastal 
management units. This stretch of coastline changes in its orientation at Orford Ness, where it becomes largely southeast facing and 
extends into the major coastal indentation at the Thames Estuary. It is judged that Orford Ness probably represents the northernmost limit 
of this Thames Estuary national seascape unit, and that Foreness Point in Kent probably forms its southernmost boundary. As such the 
Thames Estuary National Seascape Unit includes the southern part of the Suffolk Coast up to Orford Ness, the Greater Thames Estuary, 
and the North Kent coast extending to Foreness Point. The Thames Estuary National Seascape unit, as defined in this assessment, is 
shown in Figure 9.5.1-2.

The key attributes of the Thames Estuary National Seascape Unit can be defined as:

An indented, fragmented and fissured coastline, broadly orientated to the south-east
A coastline with major indentations, islands and shallows
A foreshore of either generally low crumbling cliffs, shingle, sandy beaches and /or extensive mudflats and marshland
A generally low-lying hinterland with an overlying uniformity in landform and landuse
A generally varied settlement pattern
A general absence of high landform and dominant hills
A dynamic coastline subject to marine erosion and deposition
The coastline is an important tourist attraction
The seascape fringes and overlooks busy commercial shipping routes

Parts of the Suffolk coast ares rapidly eroding along much of its length. Cliffs are retreating inland by several metres each year, and 
saltmarshes are steadily shrinking.  The great shingle structure of Orford Ness is actively moving, through the continual erosion and 
deposition of shingle. The southern end of Orfordness spit varies rapidly in shape, and has great geomorphological significance, as well as 
supporting rare undisturbed vegetation communities and bird populations.

The intertidal zone is dominated by soft sediments, forming extensive saltmarshes and mudflats.  These are separated along most of its 
length by man-made sea defences from the low-lying land on alluvial soils. These areas were formerly subject to more frequent flooding, 
but are now mainly arable land, with much grassland and still some substantial areas of grazing marsh. 

Urban development on the coast is mainly confined to higher ground except in the inner Thames Estuary.  

●
●
●
●
●
●
●
●
●

Seascape Characterisation – Regional Seascape Units
Introduction
Seascape characterisation at the regional level is the most appropriate scale at which to provide a robust baseline from which to assess 
seascape and visual effects of proposed offshore wind farms. Regional seascape units are subdivisions of National Units defined by 
regional headlands, island or coastal features where the determining factor is intervisibility of the sea. 
Based on the seascape characterisation methodology, three regional seascape units have been identified within the study area for the 
proposed Greater Gabbard Offshore Wind Farm, as follows:

Aldeburgh Bay Regional Seascape Unit
Hollesley Bay Regional Seascape Unit
Felixstowe / Deben Estuary Regional Seascape Unit

The boundaries, seascape characteristics and activities of these seascape units are described below, together with an assessment of 
the seascape and visual amenity characteristics, qualities and features that are valued, their sensitivity to change and their capacity to 
accommodate change.  A 40km limit of visual significance out to sea has been defined for each regional seascape unit. This is considered to 
be the maximum outer limit of potential visual significance for Round 2 offshore wind farms in consideration of the scale of the developments 
and the potential sensitivity of a regional seascape unit.  The extent of the regional seascapes are indicated in Figure 9.5.1-2.  

Aldeburgh Bay Regional Seascape Unit
Definition of seascape unit boundaries
Thorpeness provides the northern extent of the Aldeburgh Bay regional seascape unit, and Orford Ness provides the southern extent. 
These are clearly evident as the main regional headlands which define Aldeburgh Bay. The visibility splays at the edge of this unit are 
defined by these headlands, with Thorpeness containing views north along the coast and Orford Ness containing views south. 

A landward limit that represents the edge of visibility of the sea has been defined, through analysis of the ZTV and through field survey 
work, which identified areas of dead ground and visibility ‘hotspots’. The landward boundary of the Aldeburgh Bay seascape unit (and all 
three seascape units identified in the study) is very close to the coast due to the nature of the landscape of this coastline. Much of the 
coastal edge itself is formed by the shingle spit at Orford Ness, which rises above sea level, limiting views of the sea from the low lying 
marshes (Sudbourne Marshes) to the west of the River Alde and River Ore. Extensive sea views between Orford Ness and Aldeburgh 
are mainly offered from the Shingle spit itself and Lantern Marshes.  In Aldeburgh itself, intervisibility of the sea is limited to the sea front, 
extending slightly further inland between Aldeburgh and Thorpeness over low lying, gently rolling coastal farmland.

The extent of the Aldeburgh Bay regional seascape unit is shown in Figure 9.5.1-2.

Seascape Characteristics
Marine Character
The marine character of the seascape unit is derived from the relatively narrow intertidal zone along the northern part of the shingle 
landform of Orford Ness, and the shingle beach between Aldeburgh and Thorpeness. Orford Ness is one of the most dynamic landforms on 
the UK coastline. The geomorphology records daily effects of waves as well as tide and seasonal storm events but also provides a historical 
record of these processes spanning from prehistoric times to the present day. This record is reflected in the changing ridge heights and their 
possible relation to sea level changes. The seascape itself is open, with very few installations, or offshore islands.

●
●
●
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Coastal Character
It is a seascape unit of unusual character with the contrasts in scale and features perhaps its most surprising and memorable feature. It 
can be exposed, hostile and wild, along Orford Ness spit to the south of the unit, but it can also be welcoming and busy with people and 
activity to the north of the seascape unit in Aldeburgh and Thorpeness. The seascape unit is characterised by contrasts: the man-made 
versus the natural, hard forms versus soft forms, past activity compared to the present tourism.

At Orford Ness, the seascape unit includes ‘land’ and ‘sea’, in the coastal zone. The sandy fields, woods and heaths are obviously ‘land’, 
and so too are grazing marshes and reedbeds. Shingle structures and the lagoons within them are closely linked with the sea but could 
reasonably be defined as land. The mudflats and saltmarsh of estuaries are most problematic to classify as land. They are accessible 
on foot depending on tides and rely on saltwater to maintain their nature conservation interest. Saltmarsh and mudflat are included as a 
transition to marine habitats and because they extend far inland, giving a distinct character to the seascape unit. All habitats are influenced 
by the sea. Soft and hard substrates below the waves and the sea itself are obviously in, as are the inter-tidal muds and saltmarshes of 
estuaries. The seascape unit has a relatively straight coastal geometry, formed by the linear shingle structure of Orford Ness to the south 
of Aldeburgh, and by shingle beaches between Aldeburgh and Thorpeness. This creates a linear, shallow bay with an east facing aspect. 
The shoreline is low lying, consisting predominantly of shingle. There are very few physical features at the coastal edge, which is defined 
by shingle and open sea. 

Active geomorphological processes take place along this stretch of coastline, although relatively little sediment moves south beyond 
Thorpeness. The shoreline of Aldeburgh Bay is in relative, but dynamic equilibrium, differing only in the slight promontory created by 
Aldeburgh and in the increased southern drift along Orford Ness. On the open coast there is relatively little hard defence, the main activities 
being maintenance of otherwise natural features. Fixed defences are at present at Thorpeness and Aldeburgh with a policy in each of 
these areas to hold the line. Work has been undertaken to maintain the shingle banks between Aldeburgh and Orford Ness, particularly at 
Slaughden, its weakest point. 

Orford Ness, which extends over the southern part of the seascape unit, is one of only three major shingle landforms in Britain, and 
comprises a complex sequence of shingle ridges and swales (valleys) deposited over many centuries. 

The Alde-Ore Estuary is a relatively complex estuary combining elements of the typical coastal plain estuary with that of a bar-built estuary. 
Over the last two thousand years the development of the estuary has been largely related to the evolution of Orford Ness. It has been 
postulated that at one stage the River Alde used to flow into the sea through a wide mouth at Slaughden. The estuary is fed by the rivers 
Alde and Butley and comprises in its upper part of a broad area of intertidal mudflat and saltmarsh through which the main estuary channel 
meanders. Beyond the broad, upper reaches of the river Alde, the alignment and width of the main channel is restricted by the presence 
of flood defences and Orfordness, so that east of the basin the channel changes direction through 90o and flows in a narrow channel for 
some 8km to its confluence with the Butley. 

Orford Ness is the largest vegetated shingle spit in Europe and second largest but the best preserved area of vegetated shingle in Britain. 
It has a highly specialised flora, much of which grows away from the shore and only on the shingle ridges. The main features of the ecology 
of the seascape unit are as follows:

Shingle structures - Important for their geomorphological aspects and for the plant and animal communities which they support
Saline lagoons - Are areas of typically (but not exclusively) shallow, coastal saline water, wholly or partially separated from the sea 
by sandbanks or shingle
Reedbeds - The largest and most important reedbeds are found associated with saline lagoons behind shingle banks which have 
diverted rivers or where large areas of grazing marsh have been flooded

●
●

●

Estuaries: mudflat and saltmarsh – The Alde-Ore and Deben are the main estuaries in this seascape unit. They form extensive 
inter-tidal mudflats fringed by saltmarsh and are internationally important for their overwintering bird populations
Grazing marshes and dykes - Coastal grazing marsh is an important habitat supporting large numbers of breeding wading birds, 
and are also rich in plant species

Given the unique coastal geomorphological features and ecology, much of the southern parts of the Aldeburgh Bay seascape unit could be 
described as wilderness, and is relatively inaccessible and undeveloped. There is no settlement within this southern half of the seascape 
unit, until the top of the shingle spit where Aldeburgh is located. Aldeburgh is a small seaside town and coastal resort, which grew from an 
old medieval fishing and shipbuilding centre, and is now a popular destination for holiday makers. 

Hinterland Character
The Hinterland of the Hollesley Bay seascape unit is formed by Sudbourne Marshes.  It is a flat, gently rolling land, consisting mainly of 
meadow and marsh, with tracts of enclosed farmland associated with river floodplains and coastal grazing marsh characterised by the 
virtual absence of human habitation. It is generally an open/unwooded, treeless landscape, usually uncultivated, with tracts of open land 
where natural constraints (climate and/or soils) generally preclude the establishment of tree cover. There is little or no settlement in the 
Orford Ness area to the south of the seascape unit, but from Aldeburgh to Thorpeness the hinterland is scattered with outlying residential 
properties along the minor roads.

History and Culture
The history of the northern end of the seascape unit is closely linked with the history of the settlements at Aldeburgh and Thorpeness. 
Aldeburgh grew on the site of an old medieval fishing and ship building centre. It became a prosperous fishing centre by 1600.  Aldeburgh 
became a popular resort during the 19th century, and it retains its popularity as a holiday destination and as a fishing town. It has a long 
steeply shelved shingle beach with small fishing boats whose owners sell fresh fish from their huts.  Aldeburgh is best seen from the beach, 
with the lines of Dutch gables along the narrow streets that front the sea. Its coastal location continues to attract holiday makers, and 
tourists facilities, such as hotels and restaurants line the sea front and high street. Visits to the coast have long been popular and the area 
still attracts holiday makers and tourism makes a significant contribution to the local economy. 

Much of the areas charm lies in the fact that the countryside and settlements retain their connections with the past. This has provided 
inspiration for many, with the Snape Maltings, Aldeburgh Foundation and numerous galleries demonstrating the areas cultural attraction.

To the south of the seascape unit, beyond Aldeburgh, there is a lack of settlement, and the coastline is associated with other activities, most 
notably, the military history associated with the coast is very evident. The early history of Orford Ness is intimately bound up with the history 
of Orford. The original status of the port is demonstrated by the imposing 12th Century keep of its royal castle. 

Orford Ness has also had a long connection with mariners, as it is a notable navigation feature surrounded by notoriously dangerous 
waters. The construction of a lighthouse as early as the 17th century gave Orford Ness a particularly strong association with the protection 
of shipping.  

The coast of East Anglia has many flat cliffless beaches and deep estuaries making it an ideal invasion target. Orford Ness provides an 
effective invasion defence but where it joins the mainland at Aldeburgh is a potential weak spot. Defences were mounted here from at least 
the 17th century but the most significant defensive structure is the great Martello Tower which is the most northerly of the east coast towers 
built against a potential Napoleonic invasion.

●

●
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The arrival of the military curtailed the traditional uses of the Ness by the local population With the use of the site as a test centre.  A later 
relic of the Cold War period is the huge, grey, steel structure which once housed a top secret Anglo–American radar project, code-named 
‘Cobra Mist’. The imposing building is now used as a BBC World Service transmitting station. Other relics of the military history of Orford 
Ness evident today are the bomb ballistics buildings, Black Beacon, Airfield site, barracks and Atomic Weapons Research Establishment 
(AWRE) site.

Visual Characteristics

Large scale but scalability and depth of seascape is often difficult to distinguish in the absence of scalable objects
Simple composition of elements, consisting mainly of shingle, sea and sky
Clear and harmonious image created by simple arrangement of elements
Regular pattern, with straight or gently curving lines, defined by coastal edge and shingle spit
Predominantly horizontal form, with vast horizons and lack of vertical forms
Vibrant colours, but dynamic and changeable with prevailing weather and light conditions
Lack of orientation, undeveloped sea is free of such indicators
Panoramic, long distance views along coastline and out to sea from coastal edge

●
●
●
●
●
●
●
●

Activities and Receptors

Activities and Functions in the Sea Component

Recreation Shipping Fishing

Angling Commercial shipping - busy shipping route. 
Container and cargo ships to / from Felixstowe.

Trawler / netting / potting - inshore fishing.

Yachting / sailing 
– Slaughden Sailing Club

Ferry shipping - passenger ferries to / from 
Harwich.

Boat trips – River Alde

Activities and Functions in the Coastline Component

Recreation Fishing and food Others
Walking – Suffolk Coast 
and Heaths path.

Fishing boats and sale of fresh catch at beach 
stalls.

Military – Orford Ness.

National trust – Visitors 
and tourists to Orford 
Ness. 

Radio station/masts – BBC world service

Promenades 
and associated 
entertainments, shops 
and hotels – Aldeburgh/ 
Thorpeness.

Nuclear power plant – Sizewell (just outwith seascape 
unit, but visible from Aldeburgh Bay).

Sunbathing / passive 
beach recreation

Sea defences - Providing a physical barrier from the 
sea (function rather than activity)

Sea front car parking and 
picnicking

Lifeboat station (RNLI – Aldeburgh).
Residential along sea front

Activities and Functions in the Land Component  
Recreation Transport Farming Settlement
Walking / open land Minor and 

access roads
Arable Residential – Aldeburgh and Thorpeness

Cycling Main footpath 
route – Suffolk 
Coast and 
Heaths path

Woodland Hotel / B&B/ guest house
Car parking Meadow and marsh Holiday homes
Nature/bird watching

Table 9.5.1-2: Activities and Receptors in the Aldeburgh Bay Seascape Unit
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Assessment of Quality, Value and Capacity to Accommodate Change

Evaluation- Quality
Intactness Complete × Remnant
Condition Maintained × Abandoned
Detractors None × Many
Clarity Clear × Muddled
Fragility Delicate × Robust
Rarity Rare × Common
Distinctiveness Bold × Indistinct
Overall Quality Very high × Very low High quality
Evaluation – Value Notes
Naturalness Natural × Contrived
Typicality Unusual × Representative
Conservation value International × Local
Wildness / remoteness Wild/remote × Crowded
Designation / scenic 
value

High × Low

Sense of place Strong × Weak
Popularity High × Low
Accessibility Accessible × Inaccessible
Recreation Use High × Low
Amenity value High × Low
Tourism use High × Low
Overall Value Very high × Very low High value
Capacity to Accommodate Change
Shape of coastline Complex × Simple
Elevation of land Low × High
Flatness of land Flat × Sloping
Type of slope Convex × Concave
Sea views Enclosed × Extensive
Overall capacity Very high × Very low Moderate capacity to 

accommodate change

Table 9.5.1-3: Aldeburgh Bay Regional Seascape Unit, Assessment of Quality, Value and Capacity to Accommodate Change

Assessment of Sensitivity to Change

Sensitivity to change
Character sensitivity
Scale Large × Small
Form Complex × Simple
Settlement Small scale × Urban
Pattern and foci Complex × Simple
Movement Still × Busy
Lighting Unlit at night × Well lit at night
Aspect Sunset × Sunrise
Modification Undeveloped 

seascape
× Highly 

developed 
seascape

Naturalness Highly natural × Highly 
managed

Remoteness Remote × Crowded
Quality Very high × Very low
Visual sensitivity
Sea component
Sea based recreation – e.g. 
Sailing

High × Low

Passenger ferries High × Low
Commercial shipping High × Low
Trawler / net fishing High × Low
Coastal and land component
Walkers High × Low
Visitors and tourists to 
Orford Ness

High × Low

Nature/bird watching High × Low
Residents – Aldeburgh/ 
Thorpeness

High × Low

Tourists – Aldeburgh/ 
Thorpeness

High × Low

Sea front promenading and 
car parking

High × Low

Overall Sensitivity to change Very high × Very low High sensitivity to change

Table 9.5.1-4: Aldeburgh Bay Regional Seascape Unit Assessment of Sensitivity to Change
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Hollesley Bay Regional Seascape Unit
Definition of Seascape Unit Boundaries
Orford Ness provides the northern extent of the Hollesley Bay regional seascape unit, and the headland at East Lane provides the southern 
extent. These are clearly evident as the main regional headlands which define Hollesley Bay. The visibility splays at the edge of this unit 
are defined by these headlands, with Orford Ness containing views north along the coast and the headland at East Lane containing views 
south. 

A landward limit that represents the edge of visibility of the sea has been defined, through analysis of the ZTV and through field survey 
work, which identified areas of dead ground and visibility ‘hotspots’. The landward boundary of the Hollesley Bay seascape unit (and all 
three seascape units identified in the study) is very close to the coast due to the nature of the landscape of this coastline. Much of the 
coastal edge itself if formed by the shingle spit at Orford Ness, which rises above sea level, limiting views of the sea from the low lying 
marshes (e.g. Gedgrave Marshes, Boyton Marshes) to the west of the River Alde and River Ore. Extensive sea views between Orford 
Ness and the Deben to the south are mainly offered from the Shingle spit itself. The River Ore and Alde and Lavergate Island are included 
within the seascape unit given their close link with the sea. 

The extent of the Hollesley Bay regional seascape unit is shown in Figure 9.5.1-2.

Seascape Characteristics
Marine Character
The marine character of the seascape unit is derived from the relatively narrow intertidal zone along the shingle landform of Orford Ness. 
Orford Ness is one of the most dynamic landforms on the UK coastline. The geomorphology records daily effects of waves as well as tide 
and seasonal storm events but also provides a historical record of these processes spanning from prehistoric times to the present day. 
This record is reflected in the changing ridge heights and their possible relation to sea level changes. The seascape itself is open, with very 
few installations, or offshore islands.

Coastal Character
It is a seascape of unusual character with its sheer scale perhaps its most surprising and memorable feature. It can be exposed, lonely, 
hostile and wild. The seascape unit is characterised by contrasts: the man-made versus the natural, hard forms versus soft forms, past 
activity compared to the present stillness, and most significantly, the timeless natural processes contrasting with transitory man-made 
dereliction. Although Orford Ness can be divided into a number of areas with their own particular characteristics the dominant impression 
over the whole area is one of great solitude. Much of the seascape unit could be described as wilderness where the only moving things 
are normally birds and the occasional hare.

The seascape unit includes ‘land’ and ‘sea’, in the coastal zone. The sandy fields, woods and heaths are obviously ‘land’, and so too are 
grazing marshes and reedbeds. Shingle structures and the lagoons within them are closely linked with the sea but could reasonably be 
defined as land. The mudflats and saltmarsh of estuaries are most problematic to classify as land. They are accessible on foot depending 
on tides and rely on saltwater to maintain their nature conservation interest. Saltmarsh and mudflat are included as a transition to marine 
habitats and because they extend far inland, giving a distinct character to the seascape unit. All habitats are influenced by the sea. Soft 
and hard substrates below the waves and the sea itself are obviously in, as are the inter-tidal muds and saltmarshes of estuaries. Shingle 
structures and their lagoons are physically formed by the sea and are maintained by the sea. Grazing marshes and reedbeds are also 
influenced by the sea, with saltwater seepage giving a distinct character to the plant and animal communities.

The seascape unit has a relatively straight coastal geometry, formed by linear shingle structure of Orford Ness. This creates a linear, 
shallow bay with a south east facing aspect. The shoreline is low lying, consisting predominantly of shingle. There are very few physical 
features at the coastal edge, which is defined by shingle and open sea. 

The shingle structure at Orford Ness is actively moving, through continual erosion and deposition of shingle. South of Orford Ness, the 
drift is strong, feeding off the bulk of shingle of Orford Ness itself before material becomes retained within the banks of Orford Haven and 
Hollesley Bay. The southern end of the Orford Ness spit varies rapidly in shape, with new shingle appearing or being washed onto shore 
at Shingle Street. The geomorphology of Orford Ness is its greatest rarity. It is one of only three major shingle landforms in Britain, and the 
only such landform which combines a shingle spit with a foreland or ‘nose’. The spit comprises a complex sequence of shingle ridges and 
swales (valleys) deposited over many centuries and recording many stages in the evolution of the landform. 

The Alde-Ore Estuary is a relatively complex estuary combining elements of the typical coastal plain estuary with that of a bar-built estuary.  
The estuary is fed by the rivers Alde and Butley and comprises in its upper part of a broad area of intertidal mudflat and saltmarsh through 
which the main estuary channel meanders. Beyond the broad, upper reaches of the Alde, the alignment and width of the main channel is 
restricted by the presence of flood defences and Orfordness, so that east of the basin the channel changes direction through 90o and flows 
in a narrow channel for some 8km to its confluence with the Butley. The River Butley itself has its tidal limit adjacent to Butley Mills, and from 
here meanders downstream through extensive areas of reedbed, saltmarsh and intertidal mudflats in its upper reaches. Downstream of the 
Butley/Ore confluence, towards Orford Haven at the mouth of the estuary, the river is at its widest. It is also largely uncontrolled by man, 
running between the shingle spit to the south and the shingle and marsh frontage backed by set-back embankments to the north. The river 
flows into the sea past the shingle expanses of North Weir Point at the far southern end of Orfordness, and Shingle Street to the west.

Orford Ness is the largest vegetated shingle spit in Europe and second largest but the best preserved area of vegetated shingle in Britain. 
It has a highly specialised flora, much of which grows away from the shore and only on the shingle ridges. The main features of the ecology 
of the seascape unit are as follows:
 

Saline lagoons - Are areas of typically (but not exclusively) shallow, coastal saline water, wholly or partially separated from the sea 
by sandbanks or shingle
Shingle structures - Important for their geomorphological aspects and for the plant and animal communities which they support
Reedbeds - The largest and most important reedbeds are found associated with saline lagoons behind shingle banks which have 
diverted rivers or where large areas of grazing marsh have been flooded
Estuaries: mudflat and saltmarsh – The Alde-Ore and Deben are the main estuaries in this seascape unit. They form extensive 
inter-tidal mudflats fringed by saltmarsh and are internationally important for their overwintering bird populations
Grazing marshes and dykes - Coastal grazing marsh is an important habitat supporting large numbers of breeding wading birds, 
and are also rich in plant species

Given the unique coastal geomorphological features and ecology, much of the seascape unit could be described as wilderness, and is 
relatively inaccessible and undeveloped. There is almost no settlement within the seascape unit, with the only residential properties being 
at Shingle Street. In the Hinterland areas to the west, the settlement of Orford is located on the banks for the River Ore.

Hinterland Character
The Hinterland of the Hollesley Bay seascape unit is formed by Gedgrave, Boyton and Town Marshes.  It is a flat, gently rolling land, 
consisting mainly of meadow and marsh, with tracts of enclosed farmland associated with river floodplains and coastal grazing marsh 
characterised by the virtual absence of human habitation. It is generally an open/unwooded, treeless landscape, usually uncultivated, 
with tracts of open land where natural constraints (climate and/or soils) generally preclude the establishment of tree cover. Settlement is 
generally limited, with the exception of Ordford, located on the edge of the River Ore to the west of Ordford Ness. 

●

●
●

●

●
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History and Culture
Given the lack of settlement and agricultural activity within the seascape unit, the history of this coastline is associated with other activities, 
most notably, the military history associated with the coast is very evident. The early history of Orford Ness is intimately bound up with the 
history of Orford. The original status of the port is demonstrated by the imposing 12th Century keep of its royal castle. The prosperity of the 
port was dependant on the protection given to it by the shingle spit and it was only at the end of the medieval period when the spit began 
to extend that the approaches became difficult and the port decayed.

Orford Ness has also had a long connection with mariners, as it is a notable navigation feature surrounded by notoriously dangerous 
waters. The construction of a lighthouse as early as the 17th century (the first of many on the site) gave Orford Ness a particularly strong 
association with the protection of shipping. The Revenue Men who later became the Coastguard were originally stationed here to watch 
for smugglers who commonly used this stretch of coast. 

The coast of East Anglia has many flat cliffless beaches and deep estuaries making it an ideal invasion target. Orford Ness provides an 
effective invasion defence but where it joins the mainland at Aldeburgh is a potential weak spot. Defences were mounted here from at least 
the 17th century but the most significant defensive structure is the great Martello Tower which is the most northerly of the east coast towers 
built against a potential Napoleonic invasion.

The arrival of the military curtailed the traditional uses of Orford Ness by the local population With the use of the site as a test centre.  A later 
relic of the Cold War period is the huge, grey, steel structure which once housed a top secret Anglo–American radar project, code-named 
‘Cobra Mist’. The imposing building is now used as a BBC World Service transmitting station. Other relics of the military history of Orford 
Ness evident today are the bomb ballistics buildings, Black Beacon, Airfield site, barracks and Atomic Weapons Research Establishment  
(AWRE) site.

Visual Characteristics

Large scale but scalability and depth of seascape is often difficult to distinguish in the absence of scalable objects
Simple composition of elements, consisting mainly of shingle, sea and sky
Clear and harmonious image created by simple arrangement of elements
Regular pattern, with straight or gently curving lines, defined by coastal edge and shingle spit
Predominantly horizontal form, with vast horizons and lack of vertical forms
Vibrant colours, but dynamic and changeable with prevailing weather and light conditions
Lack of orientation, undeveloped sea is free of such indicators
Panoramic, long distance views along coastline and out to sea from coastal edge

●
●
●
●
●
●
●
●

Activities and Receptors

Activities and Functions in the Sea Component

Recreation Shipping Fishing
Angling Commercial shipping - busy shipping 

route. Container and cargo ships to / from  
Felixstowe.

Trawler / netting / potting - inshore fishing.

Yachting / Sailing – Orford Sailing Club Ferry shipping - passenger ferries to / 
from Harwich.Boat trips – River Ore-Alde

Watersports
Activities and Functions in the Coastline Component
Recreation Others
Walking – Suffolk Coast and Heaths Path Military – Orford Ness.
National Trust – Visitors and tourists to Orford Ness. Managed 
access.

Providing a physical barrier from the sea (function rather than activity)
Residential 
– Shingle Street

Activities and Functions 
in the Land Component  
Recreation Transport Farming Settlement
Walking / open land Minor access roads

Main footpath routes – Suffolk Coast 
and Heaths path

Arable Residential - Orford
Cycling Woodland

Meadow and marshCar parking
Nature/bird watching

Table 9.5.1- 5: Activities and Receptors in Hollesley Bay Seascape Unit
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Assessment of Quality, Value and Capacity to accommodate change

Quality Notes
Intactness Complete × Remnant
Condition Maintained × Abandoned
Detractors None × Many
Clarity Clear × Muddled
Fragility Delicate × Robust
Rarity Rare × Common
Distinctiveness Bold × Indistinct
Overall Quality Very high × Very low Very high quality

Value Notes
Naturalness Natural × Contrived
Typicality Unusual × Representative
Conservation value International × Local
Wildness / remoteness Wild/remote × Crowded
Designation / scenic 
value

High × Low

Sense of place Strong × Weak
Popularity High × Low
Accessibility Accessible × Inaccessible
Recreation Use High × Low
Amenity value High × Low
Tourism use High × Low
Overall Value Very high × Very low High value
Capacity to Accommodate Change Notes
Shape of coastline Complex × Simple
Elevation of land Low × High
Flatness of land Flat × Sloping
Type of slope Convex × Concave
Sea views Enclosed × Extensive
Overall capacity Very high × Very low Moderate capacity to accommodate change

Table 9.5.1-6 Hollesley Bay Regional Seascape Unit Assessment of Quality, Value and Capacity to Accommodate Change

Assessment of Sensitivity to Change

Sensitivity to change Notes
Character sensitivity
Scale Large × Small
Form Complex × Simple
Settlement Small scale × Urban
Pattern and foci Complex × Simple
Movement Still × Busy
Lighting Unlit at night × Well lit at night
Aspect Sunset × Sunrise
Modification Undeveloped 

seascape
× Highly 

developed 
seascape

Naturalness Highly natural × Highly 
managed

Remoteness Remote × Crowded
Quality Very high × Very low
Visual sensitivity
Sea component
Sea based recreation High × Low
Passenger ferries High × Low
Commercial shipping High × Low
Coastal and land component
Walkers High × Low
Visitors and tourists to Orford 
Ness

High × Low

Nature/bird watching High × Low
Residents - Orford High × Low
Overall Sensitivity to change Very high × Very low High sensitivity to change

Table 9.5.1-7: Hollesley Bay Regional Seascape Unit Assessment of Sensitivity to Change

Felixstowe / Deben Estuary Regional Seascape Unit
Definition of Seascape Unit Boundaries
The headland at East Lane provides the northern extent of the Felixstowe regional seascape unit, and Landguard point provides the 
southern extent. These are clearly evident as the main regional headlands which define the Felixstowe / Deben Estuary regional seascape 
unit. The visibility splays at the edge of this unit are defined by these headlands, with the headland at East Lane containing views north 
along the coast and Landguard Point containing views south. 

A landward limit that represents the edge of visibility of the sea has been defined, through analysis of the ZTV and through field survey 
work, which identified areas of dead ground and visibility ‘hotspots’. The landward boundary of the Felixstowe / Deben Estuary seascape 
unit (and all three seascape units identified in the study) is very close to the coast due to the nature of the landscape of this coastline. This 
seascape unit is also characterised by widespread urban development along the coastal edge at Felixstowe, which limits intervisibility of 
the sea to the coastal edge. Extensive sea views are mainly offered from the coastal edges of the Deben Estuary and the sea front in 
Felixstowe. 
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The extent of the Felixstowe / Deben Estuary regional seascape unit is shown in Figure 9.5.1-2.

Seascape Characteristics
Marine Character
The marine character of the seascape unit is derived from the relatively narrow intertidal zone up to the sea defences at Felixstowe and 
the mouth of the Deben Estuary. The seascape itself is open, with very few installations, or offshore islands, but the marine character is 
influenced by heavy commercial and ferry passenger shipping traffic bound for Felixstowe and Harwich.

Coastal Character
The coastal character of this seascape unit is derived from the settlement of Felixstowe and the less developed area at the mouth of the 
Deben Estuary to the north. The coastal geometry of the seascape unit is formed by a relatively straight stretch of coastline, between 
Landguard Point in the south to the headland at East Lane in the north. Old Felixstowe juts out to sea slightly before the coastline retreats 
into the mouth of the Deben, which forms an estuary/inlet into the low lying coastal landscape. To the south of the Deben estuary, along the 
coastline, natural physical features tend to be limited; it is essentially an engineered coastline with man made jetties, pipes, groynes, sea 
defences and piers. Fixed defences are at present at East Lane, and the mouth of the Deben to Landguard Point, where the policy in each 
of these areas is to hold the line. Large cranes and floodlights at Felixstowe docks form visible and notable vertical elements on coastal 
edge. Landcover along the coastal edge is predominantly urban and industrial, generally on flat land but in some areas the landform rises 
steeply up from the sea front promenades to elevated residential areas. 

Felixstowe is situated at the coastal tip of a flat peninsula bordered by the Rivers Orwell to the south and Deben to the north, and the North 
sea to the east. Felixstowe itself is a thriving town - mainly due to its port, one of Britain’s biggest and busiest container terminals. The 
coastline of this seascape unit varies in character – ranging from important coastal nature reserves and tranquil sandy beaches, to the 
busy port and bustling seafront with tourist attractions, such as seafront gardens, leisure centre, water sports facilities, funfair and arcades, 
a theatre and a wide range of accommodation - guest houses, hotels and holiday parks - restaurants and shops. 
To the south of Felixstowe, at Landguard Point, a windswept, shingle spit is sandwiched between the North Sea and the multitude of 
containers stacked in dockside parks. This is Suffolk’s southernmost point, and is a popular visitor destination and walk. 
Landguard can be reached on foot from the shore, or by road and then on foot from a large car park at Manor Terrace, and other parking 
areas in Viewpoint Road and at the Port Viewing Area. The Viewing Area attracts thousands of people to watch the shipping while 
Landguard Fort and the museum it houses are also attractions. 

For centuries Languard Fort, with its panoramic views over the mile-wide Harwich harbour and out to sea, guarded the estuary mouth to 
protect the Rivers Stour and Orwell, towns and ports. There have been defences at Landguard since the time of Henry VIII, but after the 
victory against the Dutch, and service through two World Wars, Landguard Fort’s roles as a military base came to an end in 1957. 
To the north of the seascape unit, the natural features of the area coast again become more evident beyond the engineered coastline of 
Felixstowe. The Deben estuary forms a natural inlet between Old Felixstowe and the headland at East Lane, although it has been managed 
and altered by humans for many centuries. Much of the land next to the estuary has been reclaimed. Flood embankments running 
alongside the river channel provide flood protection to this reclaimed land. Nevertheless, the estuary and the reclaimed floodplain support 
features of nature conservation interest and activities such as tourism, recreation and agriculture. Superficial sediment transfer across the 
shore of Hollesley Bay feeds further south to the mouth of the Deben, from whence material is fed intermittently south to Felixstowe and 
Landguard Point. The Deben estuary is a valuable resource for nature conservation, with the majority of the estuary designated under 
European and National legislation, notably SPA and Ramsar designation, for its internationally important wintering bird populations. The 
SPA is also designated under national legislation as a SSSI for its saltmarsh and intertidal mud-flats that occupy the majority of the site, 
which display the most complete range of saltmarsh community types in Britain.

Hinterland Character
The Hinterland of the Felixstowe / Deben Estuary seascape unit is formed mainly by the River Deben Marshes.  It is a flat, gently rolling 
land, consisting mainly of meadow and marsh, with tracts of enclosed farmland associated with river floodplains and coastal grazing marsh 
characterised by the virtual absence of human habitation. It is generally an open/unwooded, treeless landscape, usually uncultivated, 
with tracts of open land where natural constraints (climate and/or soils) generally preclude the establishment of tree cover. Settlement is 
generally limited in these areas, although to the south, the urban area of Felixstowe forms the hinterland to the seascape unit.
History and Culture

The history of this seascape unit is closely linked with that of Felixstowe. Although the town is only about 100 years old, its history stretches 
back to Roman times when some of its clay cliffs stretched almost a mile further out to sea. The Romans built a fort, known as Walton 
Castle, about a mile south of the river Deben estuary as early as the third century.  Nowadays, Felixstowe is Britains largest container port, 
handling approximately 35 per cent of the UK’s container cargo.

Aside from the port, Felixstowe is an important destination for holidaymakers. The hub of Felixstowe’s seafront is reached at Pier Bight. 
Arcades, amusements, bars, an array of kiosks, restaurants and fast-food outlets, gift shops, the leisure centre and the pier itself make this 
area the first stop for most visitors and the focal point for the resort’s activities. Felixstowe has a sand and shingle coastline between the 
estuaries of the rivers Deben and Orwell, which offers opportunities for a range of active and passive recreational pursuits. Beaches at the 
Dip and Brackenberry at Old Felixstowe are firm and sandy and are enjoyed as a peaceful area, a contrast from the more commercialised, 
traditional seafront further south. The tiny fishing village of Felixstowe Ferry at the mouth of the Deben has remained virtually unchanged 
for a century. A cluster of homes, pub, church, Martello tower, sailing club and boatyard stand on low-lying land at the mouth of the River 
Deben. 

Visual Characteristics

Medium to large scale. Scalability and depth of seascape is distinguished by scalable objects, such as the features of the urban 
coastline and the Port of Felixstowe
Complex composition of elements, consisting mainly of both natural elements such as shingle, sea and sky, and built elements along 
the coastline such as jetties, pipes, groynes and piers, together with the urban and industrial elements of Felixstowe
Clear, but discordant image created by complex arrangement of elements
Organised pattern, with ordered arrangement of built elements, and straight or gently curving lines, defined by coastal edge
Predominantly horizontal form, with open horizons but presence of vertical forms such as cranes on the coastal edge
Vibrant colours and lights associated with an urban coastline and tourist destination
Orientation provided by developed coastline and presence of large commercial cargo and passenger ferries using the seascape at 
frequent intervals
Panoramic, long distance views along coastline and out to sea from coastal edge

●

●

●
●
●
●
●

●
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Activities and Receptors

Activities and Functions in the Sea Component

Recreation Shipping Fishing
Angling Commercial shipping - busy shipping 

route. Container and cargo ships to / 
from Felixstowe.

Trawler / netting / potting - inshore fishing.

Sailing / Yachting Ferry shipping - passenger ferries to 
/ from Harwich.Boat trips

Activities and Functions in the Coastline Component
Recreation Transport Fishing and food Others

Walking, jogging or cycling Docking, harbouring, 
mooring, loading and 
launching of vessels from 
port of Felixstowe.

Fishing port and associated 
activities

Residential (along sea front)

Promenades, pier and 
associated entertainments, 
shops and hotels 
– Felixstowe

Boat maintenance Sea defences - physical barrier from the sea 
(function rather than activity)

Sea front car parking and 
picnicking

Roll-on/roll-off passenger 
ferry port and associated 
activitiesPort / ship viewing - John 

Bradfield viewing area and 
observation point
Sunbathing / passive beach 
recreation
Activities and Functions in the Land Component  
Recreation Transport Farming Settlement
Walking / open land Arterial/trunk roads Arable Residential
Cycling Distributor roads Woodland Hotel / B&B/ guest house
Car parking Railways - passenger Meadow and marsh – Deben 

Estuary
Caravan sites and camping

Nature/bird watching Railways - freight Schools, colleges, and education
Shopping and urban leisure Ports and ferry terminals Leisure centres and facilities

Table 9.5.1-8: Activities and Receptors in Felixstowe Seascape Unit

Assessment of Quality, Value and Capacity to Accommodate Change

Evaluation- Quality Notes
Intactness Complete × Remnant
Condition Maintained × Abandoned
Detractors None × Many
Clarity Clear × Muddled
Fragility Delicate × Robust
Rarity Rare × Common
Distinctiveness Bold × Indistinct
Overall Quality Very high × Very low Low quality
Evaluation – Value Notes
Naturalness Natural × Contrived
Typicality Unusual × Representative
Conservation value International × Local
Wildness / remoteness Wild/remote × Crowded
Designation / scenic 
value

High × Low

Sense of place Strong × Weak
Popularity High × Low
Accessibility Accessible × Inaccessible
Recreation Use High × Low
Amenity value High × Low
Tourism use High × Low
Overall Value Very high × Very low Moderate value
Capacity to Accommodate Change Notes
Shape of coastline Complex × Simple
Elevation of land Low × High
Flatness of land Flat × Sloping
Type of slope Convex × Concave
Sea views Enclosed × Extensive
Overall capacity Very high × Very low High capacity to accommodate change
Table 9.5.1-9: Felixstowe / Deben Estuary Regional Seascape Unit: Assessment of Quality, Value and Capacity to Accommodate Change
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Assessment of Sensitivity To Change

Sensitivity to change Notes

Character sensitivity
Scale Large × Small
Form Complex × Simple
Settlement Small scale × Urban
Pattern and foci Complex × Simple
Movement Still × Busy
Lighting Unlit at night × Well lit at night
Aspect Sunset × Sunrise
Modification Undeveloped 

seascape
× Highly 

developed 
seascape

Naturalness Highly natural × Highly managed
Remoteness Remote × Crowded
Quality Very high × Very low
Visual sensitivity
Sea component
Sea based recreation High × Low
Passenger ferries High × Low
Commercial shipping High × Low
Coastal and land component
Walkers High × Low
Tourists - Promenades, 
pier and associated 
entertainments, shops and 
hotels – Felixstowe

High × Low

Port / ship viewing - John 
Bradfield viewing area

High × Low

Residents – Felixstowe High × Low
Sunbathing / passive 
beach recreation

High × Low

Road users and rail 
passengers

High × Low

Overall Sensitivity to 
change

Very high × Very low Low sensitivity to change

Table 9.5.1-10: Felixstowe Regional Seascape Unit: Assessment of Sensitivity to Change

9.5.1.2 Summary of Seascape Unit Sensitivity to Change

Seascape Unit Quality Value Capacity to 
accommodate change

Sensitivity to change

Aldeburgh Bay High High Moderate High
Hollesley Bay Very high High Moderate High
Felixstowe / Deben Estuary Low Moderate High Low

Table 9.5.1-11: Seascape Unit Sensitivity to Change

Visibility 
Visibility within the Study Area
Visibility within the study area is dictated predominantly by the weather and resultant atmospheric conditions experienced in the region with 
tidal movement also contributing to the extent of visibility experienced.  Generally, visibility is best during cyclonic (low pressure) weather, 
where the ‘cold air’ reduces the amount of particles in the atmosphere and allows for clearer visibility.  Reduced visibility occurs typically 
where an anticyclone (high pressure) and associated warm front establishes and gives rise to haze or fog.  Full details of the weather 
patterns prevalent within the study area are discussed in Section 9.5.3, Navigation Baseline.  Generally the weather is influenced by three 
main features, the Azores High, the Aseatic Anticyclone and Atlantic Depressions.  

Typically visibility from onshore locations in the area looking out to sea is less than 20km for 55% of the year (200 days), and between 20-
30km for 23% (84 days).  Visibility of over 30km may be possible 22% of the year (80 days) when viewing conditions are at optimum2.  

Viewpoint Selection
As part of the SLVIA, a viewpoint assessment has been carried out to identify and evaluate the potential effects on visual amenity arising 
from the proposed wind farm at specific representative locations in the study area.  The location of viewpoints was initially determined as 
part of the desk survey, which identified a range of receptors which might be affected by the proposed development. The type of receptors 
considered included the following:

Different Seascape Units/Landscape Character Types
Designated landscapes - national, regional or local
Settlements (towns and villages, as well as smaller groups of residential properties, but not individual properties)
Roads (main and minor) and railways
Public footpaths - National Trails, marked footpaths, public footpaths, cycle paths, rights of way
Marked/popular viewpoints
Other outdoor recreational resources such as golf courses, fishing rivers or lakes etc
Visitor / tourist facilities such as camp sites, hotels and visitor attractions

●
●
●
●
●
●
●
●
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Having identified these receptors in the study area, those likely to be affected by the proposed development, as indicated by the Zone of 
Theoretical Visibility (ZTV) were compiled to form an initial selection of viewpoints.  In order to confirm the appropriateness of the viewpoint 
selection, field survey verification was carried out.  This involved checking the viewpoint grid references on the ground, to ensure that 
there would be views of the proposed development from these locations.  Finally, the viewpoint selection was agreed with Suffolk Coastal 
District Council, Suffolk County Council and Suffolk Coast and Heaths Unit.  Details of the selected viewpoints are provided below and their 
locations relative to the proposed wind farm are shown in Figure 9.5.1-5.  

Viewpoint Location Grid Reference Distance 
and 
Direction 
from the 
Wind Farm

Receptor Designations

1 Orford Castle 641939
249882

Awaiting 
info from 
design 
team

Tourists Suffolk Coast and Heaths AONB

2 Old Felixstowe 
Seafront

632379
236253

Awaiting 
info from 
design 
team

Tourists/visitors

3 Aldeburgh 
Seafront

646586
256855

Awaiting 
info from 
design 
team

Tourists/visitors/ 
Residents

Suffolk Coast and Heaths AONB

4 North of Alderton 634462
242110

Awaiting 
info from 
design 
team

Tourists/visitors/ 
Residents

Suffolk Coast and Heaths AONB

5 Orford Ness near 
Lighthouse

644998
248846

Awaiting 
info from 
design 
team

Tourists/visitors Suffolk Coast and Heaths AONB

6 Shingle Street 
near Martello 

Tower

636604
242529

Awaiting 
info from 
design 
team

Tourists/visitors Suffolk Coast and Heaths AONB

Table 9.5.1-12: Viewpoints Included in the Visual Assessment
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Figure 9.5.1-5:Viewpoint Location Plan
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9.5.1.2  Onshore Works - Landscape and Seascape Baseline

In order to transport the energy generated by the offshore wind farm to the electricity transmission system, onshore grid connection works 
are required. Such works comprise underground cable and the construction of a new sub-station, with upgrading of one existing electrical 
pylon. The route of the underground cable and location of the onshore sub-station are shown in Figures 6.7-1 and 6.7-7. 
The sub-station consists of an 120m x 100m area fenced off to house a number of structures associated with the grid connection, 
including 400kV and 132kV sub-stations, switched capacitor banks, 33kV vacuum sub-station, switched and unswitched reactors and 
transformers. 

The Study Area
The study area for a landscape and visual assessment is usually defined by the visual envelope of the proposed development. A Zone 
of Theoretical Visual Influence (ZTV) of the sub-station building was plotted, which identified that visibility of the proposed sub-station is 
mainly within a 10km radius area around the site. The main visibility is normally much nearer, within 5km, but a 10km study area has been 
chosen for the assessment based on a precautionary principle for potential views. The study area for the onshore sub-station is shown in 
Figure 9.5.1-6.

Landscape Characterisation
Introduction
The Countryside Character Initiative provides a new approach to landscape assessment which looks at the whole of England’s countryside 
and provides a consistent national framework within which more detailed local landscape assessments sit. This approach led to mapping 
the country into 159 separate, distinctive character areas. The features that define the landscape of each area are recorded in individual 
descriptions which explain, what makes one area different from another and shows how that character has arisen and how it is changing. 

A Level 2 landscape character assessment of Suffolk is currently being led by Suffolk County Council in partnership with the Living 
Landscapes Project and all the District and Borough Councils in Suffolk. Information from the ongoing Suffolk Landscape Character 
Assessment and from the Historic Landscape Characterisation of Suffolk was combined and refined to produce a map and description of 
local landscape character within the study area for the proposed sub-station.

Countryside Character Areas
There are two Countryside Character Areas within the study area for the onshore sub-station. These are as follows.

Suffolk Coast and Heaths
The Suffolk Coast and Heaths (Countryside Character Area No. 82) extends along the east coast in an open but narrow band of sand and 
shingle from Great Yarmouth, where it borders the Broads, to Harwich and the south bank of the Stour. 

The characteristics of this area are described in Section 9.5.1.1.

South Norfolk and High Suffolk Clayland
The South Norfolk and High Suffolk Clayland (Countryside Character Area No. 83), extends into the western part of the study area, as 
shown in Figure 9.5.1-7. 

Key Characteristics

Large plateau area of chalky boulder clay with little relief, except where incised by small rivers and streams and the river Waveney
Slightly undulating topography, more varied along valley sides but flat to south of Wymondham and north-west of Framlingham with 
strong contrast between intimate, small-scale wooded valleys fringing Suffolk Coast and Heaths area and open, arable plateau
Area of relatively small, individual landholdings, with scattered small parkland estates. Mix of remnant medieval Ancient Countryside 
(irregular small fields with pollard hedgerow oaks), early coaxial field patterns (east of Scole) and large modern fields devoid of 
hedges and trees
Round-towered Saxo-Norman and medieval churches, often isolated, are a prominent feature as are large common grazing lands, 
greens or commons with settlement around the edge
Large number of isolated, moated timber-framed farmhouses, mainly 1400-1730, with steeply pitched pantile or pegtile roofs. Little 
flint, some brick (especially in towns). Small villages and nucleate market towns with architectural variety and colour
The study area is almost entirely arable, except for pasture in river valleys, remnant parkland, commons and greens. There is also 
some intensive livestock housing (pig/poultry)
Boundaries formed by deep ditches, with or without hedges and/or hedgerow trees. Ponds are few. Large areas of woodland are 
scarce, especially on the plateau. Small copses are frequent in some areas
Few major transport routes but extensive network of narrow lanes and byroads

Landscape Character

The South Norfolk and High Suffolk Claylands occupy a large area of central East Anglia stretching from just below Norwich in the north 
down to the river Gipping in the south. They are bounded to the east by the Broads and the sandy heathland of the Suffolk Coast and 
Heaths and are roughly delineated by the north/south line of the A12. 

The South Norfolk and High Suffolk Claylands are, above all, farming country with a strong utilitarian and traditional character, evoked best 
in its churches, moated farmhouses and the irregular field patterns and hedgerow oaks. It is a controlled and balanced landscape for the 
most part although there are some areas in which the loss of hedgerows and the amalgamation of fields into prairies gives a bleak and 
denuded character to the landscape. It derives its character not from the planned general enclosure of the post-medieval period but from 
earlier piecemeal enclosure.

Although there are some important Ancient Woodlands, there is a relative lack of woodlands plantations. However, trees are still a notable 
element in this landscape, thanks to treed lanes and hedgerow trees. Copses and hedgerow oaks combine to provide a filigree of woodland 
against the horizon. Where agricultural rationalization has not been radical, it is still an area of irregular fields, which often have rather 
unkempt and poorly managed hedges but with many hedgerow oaks. There is strong contrast between the small-scale pasture and wetland 
vegetation in the shallow river valleys and the arable fields of the large, flat, open, drained land that has lost its trees and field boundaries. 
Here the narrow, ditch-edged roads take sudden right-angle bends and there are no trees in the area. Ditches and isolated ponds are a 
characteristic feature of the clay plateau, often notable for their attendant trees and shrubs. They form valuable landscape features and 
wildlife habitats but are increasingly lost to field rationalization. Within this landscape, whether flat or flowing, ancient farmhouses and their 
associated buildings sit in a clump of trees scattered sparsely over the open landscape. Villages are generally quite compact, with many 
set on the sides of the shallow river valleys, and have little impact on the wider landscape. In South Norfolk particularly, there is a very high 
density of dispersed villages. 

●
●

●

●

●

●

●

●
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Physical Influences

The South Norfolk and High Suffolk Claylands are a relic of glaciation, which swept over most of East Anglia, forming a mantle of chalky 
boulder clay (till), sand and gravel.  In the north there is evidence for deposits derived from a Scandinavian ice-sheet; these are typically 
less chalky and include erratics of igneous rocks. The till presents a flat surface over wide areas and varies in thickness, and gives rise 
to typical stagnogley soils which, while difficult to work when wet, are extremely fertile if drained. The plateau is incised by river valleys 
flowing eastwards into the North Sea, primarily the Waveney, which forms the Norfolk/Suffolk boundary, and the Gipping, which becomes 
the Orwell below Ipswich, but also by the Deben, Alde, Blyth and Dove. 

Buildings and Settlement

This area contains no major estates and only a scattering of medium-sized ones. It is an area of modest landholdings, maintaining a link 
with the distant history of winning a patch of farmland from the primeval oak forest. Timber and wood have been carefully cultivated for a 
variety of uses, not least the timber-framed barns and farmhouses that are such a characteristic feature of this area. Houses built on the 
clay till plateau required both water and drainage, both of which could be provided by digging a moat. These predominantly timber-framed 
moated houses are of great historic and architectural interest and are well known. They form one of the most widespread and impressive 
survivals of the late medieval landscape, and are often discovered behind a more ‘fashionable’ 18th or 19th century brick facade. 

The pattern of settlement relates closely to the river valleys, whose slopes were easier to drain and cultivate than the poorly drained clay of 
the uplands. The contrast between valley and watershed is deeply etched in the landscape and the widest interfluve plateau have always 
been least favoured for settlements. Villages in this area tend to be quite small and dispersed, often gathered around greens of 12th or 
13th century origin, within an intricate network of minor roads. The market towns, of which there are several, are quite small but contain a 
wealth of architectural styles from the 15th century to the 19th, with a strong Dutch influence up to 15 miles inland. The South Norfolk and 
High Suffolk Claylands are also unusually rich in Saxo-Norman and medieval churches.

Despite post-war housing estates on their perimeter, house building in the villages and towns of this area has been generally controlled and 
they largely retain their medieval character, derived from their vernacular architecture.

Land Cover

Comparatively little remains today of the historic wood pasture that characterized this area but woodland has been carefully maintained 
as have the numerous hedgerow oaks, both standards and pollards, bear witness to this. Copses have been planted as game cover and 
pheasants wander along the fields and road verges. There are still a scatter of ancient semi natural woods. Dairy and grassland were the 
chief agricultural practices in this area, until the advent of mechanisation and better drainage enabled landowners to convert to arable 
farming, and the Waveney valley is still a significant dairying area. On the heavy soils oilseed rape and sugarbeet are now common break 
crops between intensive cereal crops on the moisture-retentive soils. Intensive pig and poultry rearing takes place in large units. Twentieth-
century rationalisation has changed the face of this landscape in many places, as hedgerows have been removed, trees felled, ponds 
filled, ditches piped and fields amalgamated to create large expanses which are particularly desolate on the flat land. Remaining copses 
and hedges often contain a variety of species, indicative of great age.Hedgerow oaks, often closely spaced, are still a common feature of 
this landscape. There is a strong contrast between the large expanses described above and both the small, intimate river valleys with their 
pasture and wetland vegetation and the fens. 

Suffolk Landscape Character Assessment – Landscape Character Units
A Level 2 landscape character assessment of Suffolk is currently being led by Suffolk County Council in partnership with the Living 
Landscapes Project and all the District and Borough Councils in Suffolk. The assessment methodology follows the Countryside Agency’s 
guidance and involves firstly the identification of Landscape Description Units from published national datasets and then a field survey to 
assess overall landscape character and condition of each LDU.  

The result will be the identification mapping and description of 30 or so Landscape Character Areas. The assessment is being carried out 
to provide a landscape character assessment framework in accordance with government guidance (eg PPS7) and is likely to be adopted 
as supplementary planning guidance by the local authorities. 

A Historic Landscape Characterisation of Suffolk has also been carried out. This project characterised the Historic Landscape of Suffolk 
through the identification and mapping of a range of defined Historic Landscape Types. This provides both a historical context to descriptions 
of the Suffolk landscape, and a means to enhance understanding and management of historic landscapes, especially with regard to other 
environmental issues through both structure and local plans, and development control. 

Information from the ongoing Suffolk Landscape Character Assessment (provided by Suffolk County Council) and from the Historic 
Landscape Characterisation of Suffolk was combined and refined in order to produce a map and description of local landscape character 
within the study area for the proposed sub-station. The following local landscape units were identified, which are mapped in Figure 9.5.1-7 
and described as follows.

Rolling Pastoral Lowland
The Rolling Pastoral Lowland landscape unit is located within the central and northern parts of the study area, extending from Eastbridge 
in the north down to Aldeburgh marshes in to the south and Snape to the west. To the north there is an area extending around Westleton 
and Dunwich Forest. 

The proposed sub-station is located within this character unit, between the villages of Leiston and Sizewell.

Topographical Features, Soils and Geology
The landscape consists primarily of glacial drift geology.  It is an area of rolling lowland, with intermediate relief, generally below 120m 
(400ft) with a rolling/undulating topography, often including valleys and plateau summits at a greater level of detail.  Soils tend to be 
impoverished and nutrient poor (podzolic) sandy or coarse loamy soils, some with a humic topsoil, supporting dwarf shrub heath, acidic 
grassland, however in places relic heath vegetation (bracken, gorse, etc.) occurs.  

Land Use
Land use is primarily pastoral farmland, settled pastoral landscapes, typically associated with heavy/poorly draining soils, and characterised 
by grazing animals, visually interlocked by a pattern of woodlands and/or wooded corridors. It is a landscape with a dynamic tree cover 
pattern, characterised by recent (in historical terms) secondary and/or plantation woodlands which are often uncomfortably superimposed 
on a pre-existing unwooded landscape. 

Cultural Heritage, Land Use and Settlements 
The cultural and settlement pattern is nucleated, consisting of rural landscapes characterised by discrete settlement nuclei (large single 
villages) associated with a low level of dispersal.  The rural landscapes are characterised by large (>65 ha) estate farms (defined as 
those areas where >50% of the land is managed by tenant farmers), and also with small farms/estates, rural landscapes characterised by 
small (<65 ha) farms - this type is strongly associated with livestock farming.  More recent development within the landscape unit includes 
the nuclear power stations at Sizewell.  At the local scale, these buildings and associated infrastructure, including overhead power lines 
provide a local reference point and dominate the landscape.  Settlements are serviced by a network of minor roads that lead to the larger 
villages/towns.  

Landscape Designations
Much of this landscape type is within the Suffolk Coast and Heaths AONB, and the coastal parts are also within the Suffolk Heritage Coast 
designation.  
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Figure 9.5.1-6: Onshore Works LVIA Study Area
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Figure 9.5.1-7: Landscape Character Plan
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Landscape Sensitivity
It is considered that the sensitivity of this landscape unit to the change proposed by the sub-station development, is medium/low. 

Rolling Arable Lowland
The Rolling Arable Lowland landscape unit is located to the west of the study area, extending between Leiston, Saxmundham and 
Yoxford.

Topographical Features, Soils and Geology
The landscape unit is an area of rolling lowland, with areas of intermediate relief, generally below 120m (400ft) with a rolling/undulating 
topography, often including valleys and plateau summits at a greater level of detail - associated mainly with glacial and soft rock sediments, 
but can also occur in the upland fringe within the hard rock zone. Glacial drift has been laid down by ice sheets during the Pleistocene 
period, but the area also includes clay-with-flints and more recent wind blown drift, and Palaeozoic hard rocks of sedimentary origin. 

Soils are gleyed soils - greyish, slowly permeable soils, some with a humic topsoil, typically developed on river alluvium, soft clays/
mudstones and glacial tills. Seasonal waterlogging is the main constraint to agricultural production, especially in areas of high rainfall and 
although utilised extensively for cereal growing in the Eastern England.  

Cultural Heritage, Land Use and Settlements 
The cultural and settlement pattern is clustered - rural landscapes are characterised by multiple settlement nuclei (hamlets and/or discrete 
small villages) associated with a moderate scattering of farms and outlying dwellings.  Large farms predominate, with the rural landscape 
characterised by large (>65 ha) owner occupied farms (defined as those areas where <50% of the land is managed by tenant farmers), 
often strongly associated with arable farming.

Land use is predominantly arable farmland. It is a settled agricultural landscape, which is dominated by arable cultivation, sometimes in 
combination with livestock farming. Ancient woods are present, characterised by mixed broad-leaved woodlands, mainly of ancient origin 
(as defined on the ancient woodland inventory), which pre-date the surrounding enclosure pattern. This pattern typically displays clear 
signs of piecemeal woodland clearance, including irregular woodland outlines.  Settlements are serviced by a network of minor roads that 
lead to the larger villages/towns and the unit is transacted by a local railway line.  Overhead power lines also form a dominant, linear feature 
within the landscape unit in localised situations.  

Landscape Designations
The landscape unit is not subject to any landscape designations.

Landscape Sensitivity
It is considered that the sensitivity of this landscape unit to the change proposed, by the sub-station development in an adjacent landscape 
unit, is medium. 

Shingle Coastal Edge
The Shingle Coastal Edge landscape unit is located along the coastal edge. 

Topographical Features, Soils and Geology
The landscape unit is a coastal dunes/shingle landscape, consisting of low hills/ridges of sand, pebbles and larger stones piled up by the 
wind or wave action, often forming narrow tracts of land extending along the coast.  Fluvial drift has created recent waterbourne drift, mainly 

of marine, riverine or lacustrine (lake) origin, but also includes some older drift of fluvio-glacial origin. Soils are typically freedraining, and 
often impoverished mineral soils, however there are also areas of wind blown sand. 

Cultural Heritage, Land Use and Settlements 
It is an unsettled landscape at the coastal edge, with extensive areas of open, uncultivated, mostly unenclosed land (including moorland, 
heath and saltmarsh) characterised by the virtual absence of human habitation. Land use is rough/wild land, with semi-natural landscapes, 
typically associated with marginal, usually unenclosed coastal dune/marshland. It is predominantly a treeless landscape, where natural 
constraints, or traditional management practices, preclude the establishment of tree cover.  There are no roads or other infrastructure 
located within this landscape unit.  

Landscape Designations
Much of this landscape type is within the Suffolk Coast and Heaths AONB, and the coastal parts are also within the Suffolk Heritage Coast 
designation.

Landscape Sensitivity
It is considered that the sensitivity of this landscape unit to the change proposed, by the sub-station development in an adjacent landscape 
unit, is high.

Coastal Estuary Marshes
The Coastal Estuary Marshes landscape unit is located to the south of the study area along the River Alde and Iken Marshes. 

Topographical Features, Soils and Geology
Coastal Estuary Marshes is a valley bottom landscape with flat, or gently rolling land, generally below 120 metres (400 ft). It is associated 
mainly with fluvial, glacial and soft rock sediments in low lying clay vales, coastal plains and broad valley bottoms.  Soils are gleyed soils, 
some with a humic topsoil, typically developed on river alluvium, soft clays/mudstones and glacial tills.  Seasonal waterlogging is the main 
constraint to agricultural production, especially in areas of high rainfall. 

Cultural Heritage, Land Use and Settlements 
Land use consists mainly of meadow and marsh, with tracts of enclosed farmland associated with river floodplains and coastal grazing 
marsh characterised by the virtual absence of human habitation. The rural landscape is characterised by large (>65 ha) estate farms 
(defined as those areas where >50% of the land is managed by tenant farmers). Estate landscapes are characterised by an ordered pattern 
of estate plantations, coverts and/or groups of trees which were planted at the same time, or which post date the surrounding enclosure 
pattern and usually comprising a limited range of even aged, non-native tree species. It is generally an open/unwooded, treeless landscape, 
usually uncultivated, with tracts of open land where natural constraints (climate and/or soils), or traditional management practices, generally 
preclude the establishment of tree cover.  There is a small number of roads and tracks which serve the farm and homesteads within this 
unit and link to the more significant roads within other landscape units.  

Landscape Designations
Much of this landscape type is within the Suffolk Coast and Heaths AONB, and the coastal parts are also within the Suffolk Heritage Coast 
designation.
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Landscape Sensitivity
It is considered that the sensitivity of this landscape unit to the change proposed, by the sub-station development outwith its area, is low.

Lowland River Valley
The Lowland River Valley landscape unit extends along Minsmere River and Levels, and Dunwich River. 

Topographical Features, Soils and Geology
It is a valley bottom landscape, with flat, or gently rolling land, generally below 120 metres (400 ft). It is associated mainly with fluvial, glacial 
and soft rock sediments in low lying clay vales, coastal plains and broad valley bottoms.  Soils are till/plateau drift and unsorted clayey 
material (including clay-with-flints) of glacial/periglacial origin, which normally gives rise to heavy, often poorly draining land.

Cultural Heritage, Land Use and Settlements 
The cultural and settlement pattern is mainly meadows and marsh, with tracts of enclosed farmland associated with river floodplains and 
coastal grazing marsh characterised by the virtual absence of human habitation. There are extensive areas of uncultivated, unenclosed 
land, but the landscape is also associated with large and small farms/estates in certain areas. Land use is predominantly arable farmland, 
with the settled agricultural landscape dominated by arable cultivation, sometimes in combination with livestock farming. It is a secondary/
recent landscape with a dynamic tree cover pattern, characterised by recent (in historical terms) secondary and/or plantation woodlands, 
which are often superimposed on a pre-existing unwooded landscape. This pattern is strongly associated with sandy (lowland heath/
duneland), or wetland (disturbed river valley) soils in the lowlands and impoverished/peaty (moorland) soils in the uplands. In other areas 
there are thinly scattered and/or small groups of trees associated with farmsteads, watercourses and other linear features.  Farm and 
homesteads are served by a small number of local minor roads and tracks, however generally these elements do not form a significant 
element within the landscape unit.  

Landscape Designations
In coastal locations, this landscape type is within the Suffolk Coast and Heaths AONB, and the Suffolk Heritage Coast designation.

Landscape Sensitivity
It is considered that the sensitivity of this landscape unit to the change proposed, by the sub-station development outwith its area, is 
medium.

Valley Fringe Farmland
The Valley Fringe Farmland landscape unit is located to the north of the study area, to the south of Minsmere River. 

Topographical Features, Soils and Geology
It is a landscape of rolling lowland with areas of intermediate relief, generally below 120m (400 ft).  The rolling/undulating topography 
often includes valleys and plateau summits at a greater level of detail, associated mainly with glacial and soft rock sediments, but can also 
occur in the upland fringe within the hard rock zone. Glacial drift laid down by ice sheets during the Pleistocene period dominates, but also 
includes clay-with-flints and more recent wind blown drift. Clay & chalky till is formed by unsorted clayey material with fragments of chalk 
and soft, fine textured sedimentary rocks, the latter laid down mainly in the Jurassic and Tertiary periods, both of which gives rise to heavy, 
often poorly draining land.

Cultural Heritage, Land Use and Settlements 
The cultural and settlement pattern is clustered, with rural landscapes characterised by multiple settlement nuclei (hamlets and/or discrete 
small villages), associated with a moderate scattering of farms and outlying dwellings.  Small farms/estates characterise the rural landscape, 

often strongly associated with livestock farming however land use is predominantly arable farmland.  Estate plantations form an ordered 
pattern of estate plantations, coverts and/or groups of trees which were planted at the same time, or which post date the surrounding 
enclosure pattern and usually comprising a limited range of even aged, non-native tree species.  Settlement often extends along the minor 
arterial roads that run through the landscape unit in a linear fashion.  The roads provide a backbone to the framework of minor access roads 
and tracks which, link smaller settlements to the larger service centres.  

Landscape Designations
The landscape unit is not subject to any landscape designations.

Landscape Sensitivity
It is considered that the sensitivity of this landscape unit to the change proposed, by the sub-station development outwith its area, is 
medium.

Rolling Estuary Fringe
The Rolling Estuary Fringe landscape unit is located to the south of the study area, in the intermediate area between the River Alde and 
Tunstall Forest. 

Topographical Features, Soils and Geology
It is a rolling lowland landscape, with areas of intermediate relief, generally below 120m (400ft). It has a rolling/undulating topography, often 
including valleys and plateau summits at a greater level of detail - associated mainly with glacial and soft rock sediments, but can also occur 
in the upland fringe within the hard rock zone.  Deep loams are predominant, which reddish/brown, free-draining mineral soils developed 
on permeable.  There are few constraints to agricultural production, other than those imposed by slope and in most areas these soils are 
intensively cultivated. Soils support dry heath/moor habitat. In some areas, dwarf shrub habitats, often intermixed with dry acidic grassland 
are typically distinguished by an abundance of gorse and bracken.

Cultural Heritage, Land Use and Settlements 
The cultural and settlement pattern is nucleated. The rural landscape is characterised by discrete settlement nuclei (large single villages) 
associated with a low level of dispersal. There is a strong association between this type and the former extent of medieval common field 
systems, especially within the ‘planned’ zone of central England. Large estate farms characterise the rural landscape, (defined as those 
areas where >50% of the land is managed by tenant farmers). Land use is dominated by arable farmland, sometimes in combination 
with livestock farming. It is generally an unwooded agricultural landscapes characterised by thinly scattered and/or small groups of trees 
associated with farmsteads, watercourses and other linear features.  Settlements within the unit are served by a framework of minor roads 
and tracks which link to the wider road network.  

Landscape Designations
The landscape unit is not subject to any landscape designations.

Landscape Sensitivity 
It is considered that the sensitivity of this landscape unit to the change proposed, by the sub-station development outwith its area, is low.

Intertidal Flats
The Intertidal Flats landscape unit is located to the south of the study area at the inner, long reaches of the River Alde. 
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Topographical Features, Soils and Geology
It consists of extensive areas of flat land, usually at or below sea level, associated with marine/lacustrine drift, and includes intertidal flats 
covered by water at high tide. Raw soils are recently formed mineral soils developed in waterlogged silty or clayey material (i.e. soft mud), 
mainly associated with intertidal flats and saltmarsh.

Cultural Heritage, Land Use and Settlements 
It is an unsettled landscape, with extensive areas of uncultivated, mostly unenclosed land (including moorland, heath and saltmarsh) 
characterised by the virtual absence of human habitation. Land is unenclosed/common land, with extensive areas of uncultivated, mainly 
unenclosed land. Land use is rough/wild, with semi-natural landscapes, typically associated with marginal, usually unenclosed coastal 
dune/marshland. It is predominantly an open/unwooded, treeless landscape, usually uncultivated, with tracts of open land where natural 
constraints (climate and/or soils), or traditional management practices, generally preclude the establishment of tree cover.  There are no 
roads or other infrastructure within this landscape unit.  

Landscape Designations
In coastal locations, this landscape type is within the Suffolk Coast and Heaths AONB, and the Suffolk Heritage Coast designation.

These designations are described in Section 9.2.

Landscape Sensitivity
It is considered that the sensitivity of this landscape unit to the change proposed, by the sub-station development outwith its area, is low.

9.5.2  Commercial Fisheries
9.5.2.1  Introduction

This section of the Environmental Statement describes the existing commercial fishery on and adjacent to the proposed Greater Gabbard 
Offshore Wind Farm and export cable route.  The results of the extensive consultation undertaken by GGOWL are described, and analysis 
of the fishing effort statistics is presented.

Greater Gabbard Offshore Winds Ltd first began investigation into the commercial fisheries at the proposed site in early 2004. Since that 
time, a dialogue has been maintained with fishermen in the locality, and the experience gained on the ground has been invaluable in 
interpreting the data available on fisheries around the proposed Greater Gabbard Offshore Wind Farm.

9.5.2.2  Methodology

Information on commercial fishing activity in the vicinity of the proposed Greater Gabbard Offshore Wind Farm was gathered from official 
records, consultation meetings and anecdotal surveys. 

Consultations were held with Fisheries Officers of the Department of Environment, Food and Rural Affairs (Defra) in Lowestoft and the Eastern 
Sea Fisheries Joint Committee (ESFJC) in King’s Lynn and along the coast, and with local fishermen’s groups and representatives. 

Information gathered during consultation meetings was used in the interpretation of the official statistics. The fisheries data was obtained 
from the Sea Fisheries Inspectorate. Fishing activity records were provided by the Defra Fisheries Statistics Unit (FSU), London. These 
records comprised the official fish landings statistics for ICES9 Statistical Rectangle 32F1 33F1 and records from the Defra Sea Fisheries 
Inspectorate (SFI) fisheries surveillance over-flight logs.  These squares cover the whole of the proposed Greater Gabbard site and 
beyond.

The Proposed Gabbard Offshore Wind Farm
In addition, anecdotal evidence of fishing activity was gathered from surveys at site, notably the navigation survey and monthly bird 
surveys.

9.5.2.3  Consultation

To assess the potential impacts of the proposed Greater Gabbard offshore wind farm, extensive consultation has taken place with the 
fishing industry at a variety of levels, as indicated in the table below: 

National Organisations Regional Organisations Local Organisations / Ports Overseas Ports

Defra Eastern Seas Fisheries Joint 
Committee Great Yarmouth Boulogne

National Federation of Fisheries 
Organisations Anglia Fishermen’s Association Lowestoft Neiwpoort

Rieder Centrale Kent and Essex Sea  Fisheries 
Committee Southwold Oostende

French Organisations
ALPB

North Sea Fishermen’s 
Organisation Aldeburgh Urk

PO Oost Urk The Netherlands +PO’s 
Neiwe Diep, Texel

Lowestoft Fish producer’s 
Organisation Sizewell Scheveningen

Visafslagen Urk & Schevengingen. Orford Den Helder

Delta Zuid, the Netherlands Felixstowe Zeebrugge

Dienst Zeevisserij
Oostende Harwich Flushing

Brightlingsea Ijmuiden

West Mersea Texel

Whitstable

Ramsgate 

Table 9.5.2-1: National, Regional, Local and Overseas Organisations Consulted
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Figure 9.5.2-1: ICES Squares relating to the proposed Greater

9.5.2.4  Background Information on the Outer Thames Fishery

General Issues
The commercial fishing at a site is influenced by many factors including the ground type, distance from ports, water temperature, and the 
state of repair of the local fishing fleet.

The Outer Thames estuary fishery is determined to a large extent by proximity to ports and markets.  The proposed Greater Gabbard 
Offshore Wind Farm is no exception, being located 13 miles from the coast of Suffolk.  

Fishing Ports in the Area
The main fishing ports in the Outer Thames relating to the proposed Greater Gabbard Offshore Wind Farm are as follows : 

Lowestoft
Southwold
Sizewell
Aldeburgh
Orford
Felixstowe
Harwich
West Mersea
Whitstable
Ramsgate

The vessels from these UK ports all have a reasonable steaming distance to the proposed Greater Gabbard Offshore Wind Farm site.  A 
transit to site is only possible for the sub-10m vessels in favourable weather conditions, due to the size of vessels and typical engine power.  
A summary of the fleet and steaming distance is presented below in Table 9.5.2-2

Home Port
Average length 

of fleet
(metres)

Average GRT of fleet
(tonnes)

Average Engine Power
(kW)

Steaming distance to wind farm site 
(NM)

Lowestoft 10.33 37.26 158.57 31

Southwold 7.28 3.45 63.53 22
Sizewell 8.00 3.00 25.00 18

Aldeburgh 6.12 2.40 27.75 15

Orford 9.81 8.68 190.14 13.8

Felixstowe 7.69 4.06 64.33 18
Harwich 8.33 6.49 67.73 22
West Mersea 8.83 7.66 65.96 38

Whitstable 7.18 3.52 52.13 42

Ramsgate 8.5 6 85 36

Table 9.5.2-2: Local Ports - Fleet Characteristics and Steaming Distances to Site (Defra fisheries statistics unit June 2004)

●
●
●
●
●
●
●
●
●
●
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There is a strong spatial partition of the grounds in the Outer Thames Estuary depending on a vessel’s home port, for the following 
reasons;

Cost of fuel and steaming time if equivalent grounds are closer to home.
Market price at the time.
Weather and tidal conditions.
Available quota.
The knowledge necessary to work any particular ground and gear combinations.
Days at sea regulations since 2003 have restricted vessels from fishing cod and plaice. 

Markets
Fishermen in the Thames Estuary and on the Suffolk coast have developed some good marketing strategies to get the best prices for their 
catches, with the general trends presented below: 

Port Market / method

Great Yarmouth Lowestoft Market / local trade

Lowestoft Lowestoft Market / Local trade

Southwold Lowestoft Market / local Trade

Sizewell Sold from vessel / local trade

Aldeburgh Sold from beach huts / Local trade

Orford Local Trade 

Felixstowe Local Trade / Lowestoft / Dutch Markets

Harwich Local Trade/ Lowestoft / Dutch Markets( Scheveningen)

West Mersea Dutch Markets / Billingsgate / local trade

Whitstable Local Trade/ Boulogne

Ramsgate Boulogne / local trade/ Billingsgate

Dutch Vessels Scheveningen / Urk / Den Helder/ Stellendam

Belgium Oostende / Zeebrugge / Flushing
Table 9.5.2-3: Typical Markets for Local Fisheries Ports

●
●
●
●
●
●

Marketing strategies are direct and independent, or as part of a group of local fishermen marketing through

Their own family owned shops and premises
A market stall and/or direct sale from the vessel at time of landing
Direct sales to restaurants and pubs
The use of a local agent or wholesaler
Regularly sending fish by lorry to large markets such as Grimsby, Lowestoft, Billingsgate, Boulogne (in France) and Scheveningen 
(in Holland)

                      

Figure 9.5.2-2: Average Market Price from UK and Europe, 2004 (Source Danbrit Ship Management,  
PEFA, Scheveningen market, Boulogne market, Billingsgate, local trade)

Fish prices for the past 3 years have remained reasonably consistent. There has been little fluctuation in average prices. Market prices vary 
from time to time due to seasonality and the quality of the catch. The local UK based vessels have a high reputation for producing quality 
fish. The fish, due to the methods of capture and freshness, command good market prices throughout the year.

Most sole is sold in mainland Europe due to better market prices. The only main local market at Lowestoft collapsed after The Colne Fishing 
Company stopped fishing and landing to the market in 2002.

Historic Fishing Rights
The Belgian and French fleets have historic rights to fish in the area of the proposed wind farm site, with vessels able to prosecute the 
demersal fishery up to the UK six nauticalmile fisheries limit rather than the traditional twelve nautical mile fisheries limit. 

As the wind farm site straddles the UK Territorial Limit, other vessels from Europe are entitled to fish the area, the main fleet doing so being 
the Dutch fleet. Consultation has taken place with individual fishermen, fishermen’s organisations and producer’s organisations in countries 
with historic fishing rights and those who operate outside the UK Territorial Limit near the site.

●
●
●
●
●
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Figure 9.5.2-3: Historic Fishing Rights within UK Territorial Waters

In 2003, the Belgian fishing fleet consisted of a total of 125 motorised vessels, with a total power of 66,869 kW and a gross registered 
tonnage of 23,794. In 1950, 457 vessels totalled 44,426 kW and 26,341 GRT. There was rapid and significant decrease in the number of 
vessels in the period to 1980. During the 1980s the number of vessel was relatively constant. In the 1990s the numbers dropped again. 
Total power and tonnage changed much less. Average power and tonnage per vessel therefore increased significantly (from 97 kW and 58 
GRT in 1950 to 535 kW and 190 GRT in 2003) (Dienst Zeevisserij)

Estimated figures for the present Belgium Fleet (Dienst Zeevisserij) for 2005 is 80 vessels that can fish in the area of the proposed Greater 
Gabbard Offshore Wind Farm site.

Quota Allocations
The fishery in and around the Thames Estuary has, over recent years, been greatly affected by quota restrictions. This has prompted some 
fishermen to down size their vessels in an attempt to circumnavigate the restrictions and regulations that relate to over 10 metres registered 
fishing vessels operating in the U.K.

In recent years, the cod fishery has increased slightly with a good showing of cod from late April to the end of May 2005. However, 
restrictions were imposed on the cod fishery in February 2003 to all fishermen, including the under 10m fleet. This saw the introduction 
of the Cod Recovery Program introduced by the EU under Annex XV11 and enforced by Defra. This has had a dramatic impact on the 
under 10m fleet, which had previously seen an unrestricted cod fishery changing to a restriction of 500kg per month live weight (equating 
to approximately 8 boxes of cod per month). It is unlikely that these restrictions will be lifted in the next 2 to 3 years, and is more probable 
that restrictions with be increased.

SPECIES 2004 Quota Allocation 
(Tons)

2003 Quota Allocation (Tons) 2002 Quota Allocation 
(Tons)

North Sea Cod 354.5 508.4 880

North Sea Haddock 63.3 100.0 100

North Sea Sole 179.5 123.5 125

North Sea Plaice 103.6 81.2 48

North Sea Whiting 95.6 24.4 56

North Sea Skate & Rays 245.8 n/a n/a

North Sea Lemon Sole/ Witches 27.6 28.1 33

North Sea Turbot / Brill 11.5 11.0 18

North Sea Dab / Flounder 10.1 23.6 28

Table 9.5.2-4: UK under 10m Quota Allocation
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Fishing Grounds
The majority of fishing vessels covered in the consultation process are less than 10 metres in registered length.  Such vessels are not 
required to provide landing declarations or complete an official log-book and fish against monthly quota allocations from Defra.  Because 
no log sheets are submitted, assimilating effort and data for the Outer Thames Estuary area can be an uncertain process.

For those trawling, “prime” grounds start at the mouth of the Thames Estuary going up river and fanning out at the sea following the rivers’ 
sediment plumes. In the north, “prime” grounds are the Blackwater and the Colne estuaries and just outside to the Black Deep with larger 
vessels extending out to the Kentish Knock and The Galloper.

Netters and multi-gear vessels tend to fish in areas that are least fished by the trawlers so that they avoid gear losses. The drift netters 
prefer clear areas to avoid areas of obstructions. The wreck netters fish as close to obstructions as possible. The potting vessels tend to 
fish with single pots shot around wreck sites as close to the wrecks as possible to maximise fishing effort and to reduce the risk of loosing 
gear to trawlers. The bass netters like to fish the banks in the surf zone shooting the nets at one side of the bank and allowing them to drift 
with the tide over the bank where they are then hauled. The bass netters tend to shoot up to 3 nets at a time. 

The lining vessels fish the depth contours on the bank edges particularly on areas of hard trawling ground where the trawler cannot access. 
Main targets, in the summer, for the static gear vessels are sole and skate on the edge of the sand banks.  After the winter cod,  plaice, 
turbot, brill and bass are fished on offshore sand/gravel banks.  It must be noted the location of “prime” grounds for netters, potters and 
liners is more structured by the seabed geology than for trawlers.

9.5.2.5  Commercial Fisheries at and adjacent to the proposed Greater Gabbard Offshore Wind Farm

Local Conditions
The Inner Gabbard and The Galloper give no shelter to small vessels in any prevailing wind direction. The sea becomes choppy on top of 
the sand banks making crossing and working the banks uncomfortable, difficult and at times dangerous.  The sand banks themselves are, 
even in fine conditions, described as “uncomfortable’ according to local fishermen.

Weather conditions are a major factor for many smaller vessels that fish the area. The winter of 2004 and spring 2005 saw poor weather 
conditions resulting in few vessels fishing as far out to sea as the proposed Greater Gabbard Offshore Wind Farm area. The larger beam 
trawlers are far less affected by weather conditions and for the most part can fish in conditions up to Beaufort force 8.

The ground conditions at the site are reasonable for most types of fishing. The diverse effort and methods are representative of this. The 
ground on top of the banks is good for drift netting for bass although problems can arise with the nets picking up stones on top of the bank 
in certain areas. There are also a number of wrecks in the area of the banks that are avoided by the drifters and trawlers.  Wrecks are more 
commonly fished with Gill nets, the main target around the wrecks being cod.

Fishing Methods
Drift Netting
In theory, drift nets remain virtually stationary relative to the water and fish must actively swim towards them to be vulnerable. The time 
during which the net is fishing and the swimming speed and direction that the fish take through the water will determine how many fish 
encounter the net. In fact, fish may approach the net from any direction and at different depths and their behaviour may be influenced by 
the tidal streams. Drift nets are sometimes also used as “ring nets” to encircle fish such as shoals of bass or mullet thereby increasing the 
chance that the fish will come into contact with the net. 

Drift netting has established itself as the most important fishing method for the under 10 metre fishing fleet in the Thames area. The main 
fishery is drift netting for sole although drift netting for bass is now becoming increasingly important . The Thames sole fishery is faced 
with a low allocation of the UK sole quota which, for 2004, was 182 tonnes live weight for the entire under 10 metre fleet of the UK, with 
actual landing of 194 tonnes live weight, 11 tonnes over the allocation. The fishery is also closed from the 1st of January until the 1st of April 
however in 2005 the fishery opened in March.  Anecdotal reports of catches of sole in the Thames area, especially around the Kentish 
Knock area and inshore grounds, are estimated to be far greater than 194 tonnes.

                                                     
Figure 9.5.2-4: Netter from Southwold

Bass Fishery
The bass fishery takes place over the banks in the shallower water, as bass are attracted to the surf zone and broken water. The drift nets 
tend to be shot to the east side of the bank and allowed to drift with the flood tide in a south westerly direction across the bank. The fishing 
vessel will then haul the nets.  The nets tend to be around 500 metres in length and the process takes approximately 1.5 to 2 hours to 
complete one shot/haul cycle. The main vessels fishing the area of the wind farms with drift nets are from Harwich, Orford, Aldeburgh and 
Southwold with occasional visits from vessels from Lowestoft and Ramsgate in the summer months. Drift netting has become an important 
fishery over the shallow banks of The Inner Gabbard and The Galloper and other banks in the area. The outer Gabbard and the bank to the 
north of the Inner Gabbard named ‘Enterprise” by local fishermen are fished in the same manner.

Long Lines
Long lines are a bottom set of drifting lines, which can be up to several miles in length. The lines fished by vessels from Lowestoft are on 
average 4 miles in length. Hooks are baited with varying types of bait depending on the season and target species. The lines are set by 
buoys and are supported in the water column at the required depth.  The lines in the area of the proposed Greater Gabbard Offshore Wind 
Farm tend to be shot across the tide and allowed to drift for up to 4 hours before hauling.

Long lining is a well established fishery for vessels from the southern UK ports. Lowestoft and Great Yarmouth once boasted one of the 
largest long lining fleets in the UK but this has significantly reduced over recent years. Long lining is still an important fishery in the proposed 
Greater Gabbard Offshore Wind Farm area. The main season for the long line fishery is from November through to April/May. The winter 
months tend to be successful if cod appear. However, weather is a major constraint during the winter months. The winter of 2004 was not 
kind to the small vessels allowing, only a few days at sea. When vessels manage to get to sea they usually do reasonably well reporting 
good catches of cod. Another constraint facing long lining vessels is bait. The high cost of bait and continuity of supply adversely affects 
the cod fishery. The favourite bait since the mid 1980s for use in the Southern North Sea has been squid. Herring is now widely used as it 
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is caught through the herring season and frozen down for later use as bait. It has proved successful for a multitude of species such as cod, 
dogfish, skates and rays.  By contrast, the Central North Sea has traditionally seen mussels used as bait.

The liners prefer the grounds off the sand banks, and from consultation with fishermen, shoot their lines from the east side of the Inner 
Gabbard in water depths greater than 20 metres although the hole to west of the Inner Gabbard is a favourite spot for dogfish and skate 
in the early part of the year, (February/March). Ground conditions are favourable for the liners as it is “fairly clean” meaning there are few 
areas of obstructions to foul their fishing gear.

Trawling
In general terms, trawls are nets that are towed by two or three warps at low speed, normally 2 – 4 knots, behind the trawler. Typically, these 
nets are fished on or close to the seabed and are kept open hydro dynamically by a buoyant head rope and trawl doors (otter boards) that 
are designed to spread the trawls open and create an initial sand cloud that herds the fish toward the mouth(s) of the net(s). As the fish 
tire, they fall back in the net. 

There is low trawling effort in the area of the proposed Greater Gabbard Offshore Wind Farm and, from the trawler skippers consulted, 
few commented that they fished the area on a regular basis. Most visit the area several times per year due to the large steaming distance 
from UK ports and the fact that the area is fished by larger, more powerful, beam trawlers. The trawlers in the Thames area predominantly 
target sole (Solea solea).  Other species targeted are skate and rays, plaice (Pleuronectes platessa), flounder and dabs. The sole fishery 
has evolved from simply towing one single trawl to fishing with multi rigs that comprise of between two or three nets. The success of the 
multi rig method has increased the efficiency of the trawling fleet in the Thames. 

                                                      
Figure 9.5.2-5: Triple rig trawler from Whitstable.

The vessels from the Thames area tend to be under 10 metres although there are a few remaining that are over 10 metres in length. Mid 
water trawl or pelagic trawling is undertaken closer to the coast of Harwich and further up the Suffolk coast for herring and sprats. This is a 
traditional fishery that continues to take place. Although not as intensely fished in recent years, several boats from Lowestoft, West Mersea, 
Harwich and Felixstowe still prosecute the fishery. The sprat fishery tends to be fished by vessels from West Mersea. They pair trawl for the 
sprats and tranship them to a factory ship at sea for processing. This fishery takes place from mid January to mid March.

Beam Trawling 
Beam trawls are two steel beams with trawls with chain under-sides (the belly of the net) towed astern of the vessel at speeds between 4 
to 7.5 knots. The beam trawlers that fish in the area of the Inner Gabbard and The Galloper are predominantly large vessels of 2000 Horse 
Power (1450 kW) towing beams of between 10 to 12 (12 metres beam length is the maximum permitted under E.U regulations) metres in 
length, one each side. These vessels are required by law to fish outside the 12 mile fisheries limit. UK registered beam trawlers of engine 
power no greater than 300 HP (221 kw) are allowed to fish up to 3 miles off the UK coastline and have beam trawls restricted in length to 
4 metres (x 2).  Historical rights also allow Belgium vessels to fish up to the 6 mile limit.  The beam trawl has, for many years, been the 
preferred fishing method of the Dutch and Belgium fishing fleets operating in the North Sea and English Channel. The only local ports 
where beam trawlers operate from are West Mersea (one > 10 metre beam trawler), and Lowestoft (one > 10 metre beam trawler).  

Up to 2002, Lowestoft had a 12- strong fleet of beam trawlers operated by Colne Shipping, but these vessels have subsequently been 
decommissioned or sold to Dutch fishing interests. Lowestoft’s primary role now, as a port for beam trawl interests, is for licence compliance 
visits for non-resident UK registered beam trawlers.  GGOWL believe none operate or land fish from/to Lowestoft at present.

The Belgium vessels prefer chain mat whereas the Dutch tend to use open gear. Both gear types are effective for catching flat fish. The 
main target species for the beam trawlers is sole, plaice, and dabs. Small amounts of cod and haddock, skates and rays are caught as by 
catch. GGOWL believe all fish caught by the Belgium and Dutch vessels is sold at markets in Holland and Belgium and that none is landed 
to UK markets.

Fixed Nets
Vessels using fixed nets or gill nets tend to use them in areas of harder ground, around wrecks or seabed obstructions. They are used in 
areas that are seldom fished by trawlers due to the lower likelihood of losing their gear. Due to the high numbers of wrecks in the Thames 
area and Suffolk coast most fixed nets are shot around such obstructions.

                                     
Figure 9.5.2-6: Large Netter based in Lowestoft
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Most gill and trammel nets work on the principle that, having “swum” or drifted into the vicinity of the gear, a proportion of the fish will fail to 
detect the netting or to take adequate action to avoid it. The lower visibility of synthetic materials in the water, compared with twines of natural 
fibre, is probably largely responsible for the greater effectiveness of modern gill nets. However, it is possible that the strong preservatives 
used on the natural materials may deter fish and vibrations from the heavier netting yarns may also be more easily detected. 

Potting
GGOWL believe there is little potting activity in the vicinity of the Inner Gabbard or The Galloper sand banks.

General
The average towing speeds and fishing times for the various types of fishery are presented in Table 9.5.2-5 below.

Fishing Method Average towing speed in knots Fishing Time in hours

Beam trawl open Gear 5.5 to 7.5 1 to 2.5

Beam Trawl Chain Mat 5.5 to 6.5 1 to 2.5

Otter trawl 2.5 to 3.5 3

Twin Rig 2.5 to 3.5 3

Triple Rig 2.0 to 3.0 3 

Table 9.5.2-5 Average towing speeds and fishing times excluding drift netting and long lining

Main Target Species
The species caught in the area of the proposed Greater Gabbard Offshore Wind Farm site (in order of value) are 

Sole
Bass
Turbot
Brill
Lemon Sole
Cod
Plaice
Skate / Rays
Spur Dog

The most important species are discussed below : 

Sole (solea solea) 

Sole is targeted by inshore fishermen through trawling, netting and beam trawling, and is an important and valuable food fish. It is the 
most important commercial catch in the Thames area. The fishery is prosecuted by virtually every fishing vessel based in the Thames and 
Suffolk coastline at some time. The Dutch and Belgium vessels also target sole further offshore. The quantity of Sole caught by the Thames 
area is very difficult to calculate, the quota allocation for Sole for the under 10 metre non sector UK fleet in 2005 was 126 tonnes live weight 
before swaps and other additions saw a final allocation of 183 tonnes live weight. (see table 9.5.2-4) However, it is estimated, anecdotally, 
that far more is sole is actually caught and landed.

●
●
●
●
●
●
●
●
●

Sole spawn offshore or near the mouths of the estuaries. High egg densities have been found in the Thames estuary. The larvae make 
their way to nursery grounds in the estuaries. A proportion of larvae hatched in the Eastern English Channel may move to nurseries on the 
Southern North Sea. All of the east coast estuaries are nursery areas. Sole develop, in their first year, in the estuaries and then migrate to 
deeper water in the winter. Two or three size cohorts (relating to age groups) were noted in many months, particularly during the summer. 
Year old fish return to the Stour and Orwell in summer for a second year’s growth before over wintering offshore again. Few large specimens 
are found as larger sole tend to be found further offshore. 

Bass (Dicentrarchus labrax)

Bass are targeted by drift netters operating from the Suffolk coast and Thames area. Young bass penetrate estuaries but adults are usually 
found near reefs and shallows. The Bass like the inter-tidal areas and are reported by local fishermen to be caught all year round. However, 
bass are being caught close to the coast on a year round basis.  ESFJC catch data suggest that there has been a regional increase in bass 
catches over the last 3 years. 

Plaice (Pleuronectes platessa)

Plaice are targeted mainly by the large beam trawlers working outside the 12 mile fisheries limit. Plaice is a species that many Dutch and 
Belgium vessels target along with the UK registered Dutch owned Beam trawlers. These vessels have significant quota and can prosecute 
the fishery effectively. The lower Stour and Orwell are a nursery and feeding grounds for young plaice but large fish spawning grounds are 
to be found in deeper water. 

Anecdotal Surveys
Table 9.5.2-6 show fishing vessel activity during ornithological surveys between April 2004 and June 2005. During surveys, the type, 
location and activity of vessels were logged.  Beam trawlers are the main vessels seen in the area over this time, the majority working to 
the east of the proposed wind farm site.

Vessels Number

Fishing boat with anglers (travelling) 5

Fishing boat with anglers (working) 1

Fishing boat with fixed nets (working) 1

Fishing boat with trawling gear (travelling) 4

Fishing boat with beam trawling gear (working) 20

Small (<10 m) fishing boat (travelling) 1

Small (<10 m) fishing boat (working) 1

Fishing boat with anglers (at anchor) 5

Total 38
Table 9.5.2.6: Anecdotal Sightings of Fishing Vessels from 

Ornithological Surveys, from April 2004 to June 2005

The survey for commercial navigation performed in late 2004 by Marico Marine detected some fishing activity, as presented in  
Figure 9.5.2-7: 
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Figure 9.5.2-7: Plot of Fishing Vessel Tracks recorded during the  Navigation Survey 
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The main type of fishing seen during this survey was beam trawling.

Seasonality  
The Inner Gabbard and The Galloper are visited by the long line fleet, mainly from Harwich and Lowestoft, during the winter months. 

The beam trawlers work the area mainly from September though to early May. The main vessels are from Belgium and the Netherlands. 
With recent restrictions in quota and days at sea due to the cod and plaice recovery plan implemented by the EU in an attempt to re-build 
stocks, beam trawlers and long liners have had there sea time reduced. This has had an effect on areas such as Inner Gabbard and The 
Galloper due to vessels not having the “luxury” of steaming time.  Vessels tend to fish areas more intensely and start off closer to their home 
ports in order to optimise valuable fishing time.

Bass has become a year round fishery for local drift netting vessels.

The Sole fishery, although closed for the under 10 metre fleet from 1st of Jan to 1st of April, is fished throughout the year by the beam trawl 
fleet. Cod, once a major target species is still caught but in far lesser numbers. The winter months of 2004 and spring of 2005 saw poor 
weather conditions affecting the local fleet fishing for cod.  The beam trawl statistics show that areas 32F1, 32F2 and 33F2 are targeted 
for Plaice especially in late January through to April. Sole also predominate at those times. Skate and ray are targeted as an alternative 
fishery to sole when quota is restricted. 

The typical seasonality of fishing at the proposed Greater Gabbard Offshore Wind Farm is summarised as follows : 

Table 9.5.2-7: Seasonality in the proposed Greater Gabbard Offshore Wind Farm  fishery

** Sole is closed for the under 10 metres non sector vessels from 1st of Jan to April the 1st under normal regulations, the season opened 
earlier in 2005. The over 10 metre vessels fish for sole all year round.

9.5.2.6  Commercial Fisheries at and adjacent to Export Cable Route

Fishing activity between the cable landfall at Sizewell and the proposed Greater Gabbard Offshore Wind farm is prosecuted by vessels 
predominantly from the Suffolk coastline. Once inside the 12 nautical mile limit the beam trawl activity becomes less.  There are few 
trawlers who work this area. The occasional visiting trawler from Brixham or Grimsby may be encountered, other trawlers from West 
Mersea may fish the area to the North East of the Inner Gabbard site in the summer months if fishing is poor in the Thames where they 
fish their traditional sole grounds.

The fishing methods used in the area along the cable route are the same with the exception of beam trawling effort. Lowestoft has one 
small beam trawler left in the port. This in contrast to the 1980s and early 1990s where the port had a number of small beam trawlers that 
prosecuted the fishery up and down the coastline.  Quotas and restrictions have been one of the main reasons for the decline in numbers 
of vessels.

Weather during the winter months affects the level of fishing activity along the cable route. The beach launched vessels from Sizewell and 
Aldeburgh are the most restricted. The inshore vessels fish as much as possible through the spring and summer months if the weather 
allows.

The fishery in general is made up of netting, trammel nets or fixed nets, long lining and potting. Potting tends to be done close to wrecks 
of which there are many along the cable route. 

 
Figure 9.5.2-8: A beach launched vessel at Aldeburgh. 

This vessel is used for lining, netting and potting

Bass netting in the intertidal area or surf zone has become almost a year round fishery with local fishermen from the Suffolk coast. 
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Figure 9.5.2-10: Defra Surveillance Data
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Figure 9.5.2-9: The only full time fishing vessel based at 

Sizewell. The vessel uses nets, pots and lines

9.5.2.6  Analysis of Fisheries Statistics

The monitoring of fishing activity within the UK sector of the North Sea is undertaken by the local Sea Fisheries Committee fishery patrol 
vessels. In this case the Eastern Sea Fisheries Joint Committee patrol out to a distance of 6 nautical miles. 

The Royal Navy Fishery Protection Squadron monitor to the median line with other EU Member States’ waters. In addition, Defra SFI 
maintains an aerial-surveillance programme in which quasi-random flights are made over UK waters and records kept of all fishing vessels 
sighted during the flight. Each vessel sighted is identified by its name and registration (confidential information not generally available), its 
activity (steaming, fishing, laying), its method of fishing, and its latitude and longitude (to one hundredth of a minute). 

The surveillance flights are not truly random as they tend to concentrate on fishing activity beyond the 6 nautical mile (nm) inshore zone 
(patrolled by the ESFJC). The pilots are more likely to focus their effort on areas known to be subject to more intense fishing activity. It is 
also true that spotting smaller (under 10 m) vessels in the fleet is more difficult than it is with larger boats, not least in periods of poor or 
reduced visibility. It should also be remembered that the surveillance flights are carried out for enforcement purposes, so tend to target the 
more regulated larger vessel operations. Therefore, as there are always likely to be more flights in offshore regions than inshore, small 
inshore boats are most likely to be under represented in the surveillance flight records of fishing activity. 

From the Defra Satellite data (for vessel 24 metres and over), the Dutch Beam Trawling Effort in Horse Power days for 2002 is presented 
in Figure 9.5.2-11 and 9.5.2-12.

 

Figure 9.5.2-11: Dutch beam trawl effort (horse power days
for vessels of less than 1500 hp) for 2002 (Source Visserij in Cijfers 2002)

This compares favourably with the effort for trawlers exceeding 1500hp, as shown below in figure 9.5.2-11 : 

  

Figure 9.5.2-12: Dutch beam trawl effort (horse power days
for vessels of less than 1500 hp) for 2002 (Source Visserij in Cijfers 2002)
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The overflight data is interpreted for the ICES blocks of interest, as follows : 

ICES Block
Cumulative 
days fished in 
2003

Number of days fished per 
main fishing method Fishing Efforts Key species caught & weight landed (tones)

32F1 6467

Beam trawl - 286

High

Edible crab – 164.19
Parlor Pots - 1491 Lobster – 19.54
Mixed static- 662 Cockles – 894

Triple,  Single, Twin, 
unspecified trawl- 712
Suction Dredge - 272

Bass – 6.02
Cod – 94.16
Sole – 56.716
Skate – 96.35
Sprats – 104
Herring - 37

Long Line - 814
Tangle / Trammel Net – 447  Total Value in £s =             £1,462,505.10
Drift Net - 747

 Total Live weight In Tones  1683.49

33F1 4091

Beam trawl - 155

High

Edible crab – 47.59
Parlor Pots - 320 Lobster – 12.25

Triple,  Single, Twin, 
unspecified trawl- 391
Midwater Trawl - 65

Bass – 10.70
Cod – 209.13
Sole – 47.45
Skate – 123.13
Herring – 6.3
Sprats – 1076.0

Long Line - 1396
Tangle / Trammel Net - 519  Total Value in £s =            £1,154,445.00

 Total Live weight in Tonnes 1593.73Drift Net - 816

Table 9.5.2-8: Defra Landings data for 2003

Table 9.5.2-9: Defra Sighting data in areas 32F1, 33F1, 32F2, 33F2

The following charts present the “Days at Sea” records for various fishing methods around the proposed Greater Gabbard Offshore Wind Farm : 

Commercial Fish Landings Data
For administrative purposes, not least with respect to catch and landings information, the UK fishing fleet is divided into vessels over 10 m in length 
and vessels below 10m in length. All vessels over 10 m in length are required by law to maintain accurate log-sheet records of when and where 
they are fishing and what catch they have retained on board. Immediately after landing their catch, a copy of the corresponding log sheets must be 
returned to the local Defra Inspector of Fisheries.

Official records are also kept of under 10 m landings but they represent an ‘informed estimate’ rather than a true record of landings. The under 10 m 
fleet are not required by law to keep any record of their catch or to make routine landing returns to Defra. Some information is available from markets 
where the fish is sold and Defra fishery officers may keep informal records of inshore landings as and when the opportunity presents itself. The 
ESFJC fishery officers gather inshore fish landings information and pass it to Defra. They also receive official landings returns from all fishermen 
who are permitted to participate in the regulated Wash cockle and mussel fisheries. Landings records from the over 10 m fleet and estimates 
of under 10 m vessels’ landings are collated and added to a national database to ensure that landings do not exceed local or national permitted 
quotas. The database does not include any estimates of illegal landings, so-called ‘blackfish’, nor landings made by recreational anglers.

ICES Rectangle
2001 Live 
weight 
(tonnes)

2001
Value (£s)

2002 Live weight 
(tonnes)

2002
Value (£s)

2003 Live weight 
(tonnes)

2003
Value (£s)

32F2 2251 665,339 2317 832,947 1683 1,462,505

33F2 1528 1,243,438 1137 780,792 1594 1,154,444

TOTAL 3779 1,908,777 3453 1,613,739 3277 2,616,949
Table 9.5.2-10: Landing Data, Live Weight (Source Defra stats unit)
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The following table presents a summary of fishing activity for vessels operating out of the ports on the Suffolk & Essex Coastline (June 2004):

Port Location Defra vessel 
statistics June 2004

Fishing Details 2004
As seen at port during 
consultation

Fishing Details 2005
As seen at port during 
consultation 

Primary Fishing Methods

Lowestoft
Over 10m: 10

Under 10m: 43
Number of vessels:   14 
 

Number of vessels:  14
Long lining
Inshore Trawling
Netting
Beam Trawl

Southwold
Over 10m:0

Under 10m: 11
Number of vessels   10  
               

Number of vessels:  6 
                   

Lining
Netting
Potting
Drift netting

Sizewell
Over 10m

Under 10m: 4
Number of vessels:    3  Number of vessels:    3 Netting

Drift netting
potting

Aldeburgh
Over 10m:0

Under 10m: 20
Number of vessels:   6 
                  

Number of vessels:    6
                  

Netting
Potting
Drift Netting

Orford
Over 10m: 2

Under 10m: 5
Number of vessels:  3 
                 

Number of vessels:   3 
                    

Lining
Netting
Potting
Drift netting

Felixstowe Ferry
Over 10m:0

Under 10m: 15
Number of vessels:  5
                                              

Number of vessels:   5
                 

Lining
Netting
Potting
Drift netting
Trawling

Harwich
Over 10m: 5

Under 10m: 21
Number of vessels: 16
     

Number of vessels:   8 
         

Lining
Netting
Potting
Drift netting
Trawling

Brightlingsea
Over 10m:0

Under 10m: 5
Number of vessels:  11
      

Number of vessels: 2
     

Cockle dredging
Netting

West Mersea
Over 10m: 5

Under 10m: 26
Number of vessels:  17
      Number of vessels: 12             

Lining
Netting
Potting
Drift netting
Trawling

Whitstable
Over 10m: 6

Under 10m: 9
Number of vessels: 9  
      Number of vessels: 9             

Lining
Netting
Potting
Drift netting
Trawling
Cockle dredge 
Oysters

Ramsgate
Over 10m: 0

Under 10m: 38
Number of vessels: 32 
          

Number of vessels:  27
                

Netting
Lining

Table 9.5.2-11: Recorded vessels by port (sources Defra Stats unit,  ESFJC, 
Kent & Essex Sea Fisheries Committee, and Danbrit Ship Management Ltd)

9.5.3  Commercial Navigation
9.5.3.1  Site Location and Conditions

The conditions found on and around the site are influenced by a number of physical factors such as weather, tidal streams and sand banks.  
The site is also affected by the shipping using the area which includes commercial shipping, fishing, recreational yachting and dredging.  
The current conditions and traffic flows are now considered in the following sections of this chapter.  The site boundaries and principal 
navigation features are presented in Figure 9.5.3-1 overleaf: 

Weather and Visibility
The weather in the region is influenced by three main features; the Azores high, the aseatic anticyclone and Atlantic depressions. 
The Azores high is generally centred at about 35 degrees N during summer months, moving to around 30 degrees North in the winter. 
More settled weather in summer months is generally heralded by a ridge extending NE from the centre of the high, forcing the Atlantic 
depressions further North.

The Asiatic anticyclone develops in winter over Siberia and on occasions may ridge West to NW Europe bringing a cold dry Easterly flow 
which can last for several weeks.

The main low pressure belt of the northern hemisphere lies to the North of the region, along which depressions form and travel in a NE 
direction. Secondary depressions, which form to the rear of these often in families of 3 to 5, affect this sea area. These depressions can 
develop into significant systems, giving rise to gale force conditions, especially in late autumn and winter.

Overall the area enjoys a mild maritime climate with winds predominantly from the SW to NW sector, though N and NE winds are seen more 
regularly between February and May. Gales ( Force 8 and over) are infrequent between May and September, increasing to 2 and 3 days 
per month during October and November respectively and to 4 days per month ( Force 8 and over) during December and January. SW to 
W gales are most frequent during these months, whilst gales in February and March (3 days per month) are more frequently from the N or 
NE. The most severe gales tend to be from the North. Rainfall is frequent and distributed throughout the year with February to June being 
the driest months.

Seafog is most common in the winter months with Westerly airflows, whilst land fog, more frequent in autumn and winter, can occasionally 
extend out to sea in settled conditions.

Historical fog data is only available from coastal stations and is likely to be less severe offshore; Walton on the Naze report an average of 19 
days of fog per year over a ten year period, with winter months (November to March) averaging just over 2 days per month and just over 1 
day per month during the rest of the year. In January, the percentage frequency of occasions when visibility is in excess of 5 miles is around 
75% in the SW dropping to 55% in the extreme NE of the region. By July the figure increases to 80% for the region.
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Figure  9.5.3-1: Site Boundaries and Principal Navigational Features
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Figure 9.5.3-2: Annual Visibility Exceedence and Monthly Probability of Poor Visibility

The annual average probability of poor visibility (defined as less than 1 km) is 2.8%. This is about average for the UKCS. In terms of time 
of year, visibility tended to be highest from June to September and worst in January and February.

Topography, Bathymetry and Other Hazards
Regionally the bathymetry generally deepens gradually from the UK coastline to the central part of the Southern North Sea and shows a 
relatively flat surface predominantly between 20 and 40 metres water depth.  The area is underlain by London Clay, and is characterised by 
large areas of low gradient upon which 5 linear “open-shelf” sandbanks are formed.  These banks are known as the Inner Gabbard, Outer 
Gabbard, Galloper, North Falls and Enterprise (local name, not denoted in charts).  

The Inner Gabbard and Galloper banks are similar in shape and proportion, i.e.: 

A width of 1 to 1.2km in the middle and shallowest section
A width of 1.4km to 1.5km at the northern and southern ends
A length of approximately 26km
Minimum depths on the Inner Gabbard and Galloper are 3.8m and 2.5m CD respectively, as surveyed in 2004
Both banks are thought to be relatively stable, and are not expected to move significantly during the lifetime of the wind farm project

Currents, Tidal Streams, and Rise and Fall of Tide
The currents in the area are predominantly tidal. Tidal range varies across the area, with a spring/neap range at Harwich of 3.6/2.3 metres, 
increasing to the South of the area at Margate, where the ranges are 4.3/2.5 metres respectively. Storm surges due to abnormal weather 
conditions can cause significant changes to predicted heights with the sea rising up to 3 metres above these heights in extreme NW and 
N conditions, or falling up to 2 metres below these heights in Southerly gales.

General tidal flows are determined from the admiralty tidal stream atlas, tide tables and the tidal diamonds on the chart.  At the proposed 
site, these tidal streams run at approximately 200 degrees from about 5 hours before HW Dover turning to approximately 020 degrees by 
2 hours after HW Dover. Tidal streams at the proposed site are noted as a maximum of 2.2 knots at spring tides.

●
●
●
●
●

Tidal streams running across the outer part of the Thames Estuary (due south of Orford Ness) are generally rectilinear running in a SSW 
(ingoing) or NNE (outgoing) direction. Elsewhere tidal streams generally run in the direction of the coast.

Tidal Level (mCD) LAT MLWS MLWN MHWN MHWS HAT

Walton-on-the-Naze 0 +0.4 +1.1 +3.4 +4.2 +4.6

Harwich 0 +0.4 +1.1 +3.4 +4.0 +4.4

Inner Gabbard (a) +0.6 +0.9 +1.4 +3.1 +3.7 +4.0

Galloper (b) +0.2 +1.0 +1.3 +3.2 +3.8 +4.2
Table 9.5.3-1: Astronomical tide levels

(a) Posn: 51’ 56” N  01’ 55” E
(b) Posn: 51’ 48” N  01’ 58” E

Sea and Swell
From metocean surveys undertaken at the site, the waves in the vicinity of the Inner Gabbard and Galloper banks are all relatively small, 
short period wind swells.  This may be due to the region being less exposed to the larger, long period groundswells that propagate south 
down the North Sea.  As a result, the local wind conditions appear to play an important role in determining the height and period of the 
waves in the region.

Anecdotal evidence of navigation on and across the banks indicates that the waves shorten dramatically (as expected), and this behaviour 
can be seen from a distance, therefore marking the position of the banks in certain conditions.

The area is also well known for storm surges, and the extreme water levels in the area are caused by such surges acting over large tidal 
ranges.  During the period of measurement by GGOWL, approximately 90% of the largest surge events occurred on the rising tide, 1 to 4 
hours after low water.

Wrecks in the Area
The area is rich in maritime archaeology, with the area most known for the Anglo-Dutch wars in the 1660s, where a long series of battles 
collectively known as ‘The Four Days Battle’ occurred. During the two World Wars the Outer Thames Sandbanks saw much activity, which 
has left its mark in the form of shipwrecks and (potentially) armament remains. Of these, the following have been traced to within the wind 
farm area :

8 Sunken Cargo vessels
1 Sunken Fishing vessel
1 Military vessel
1 tug

The surrounding area was heavily mined during both World Wars.  This is demonstrated by the number of vessels that were lost through 
mine damage; twenty six during World War One and seven during World War Two. Other losses due to military action include four vessels 
sunk during WWI by torpedo attack, one vessel being boarded and scuttled and two vessels being bombed during WWII.  

●
●
●
●
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There are no vessels that are currently protected as ‘Controlled Sites’ or ‘Protected Places’ under the ‘Protection of Military Remains Act’ 
(1986) within the study area.

The survey highlighted several potential wrecks within the wind farm development area, and these have been avoided during the siting of 
wind turbines, inter-connecting cables and offshore sub-station platforms.

Vessels Navigating and Transiting the Area  
General
The Inner Gabbard lies approximately 20 miles to the East of Harwich with the Outer Gabbard approximately 4.5 miles further east. To the 
southeast, at a distance of about 4.75 miles, lies the start of The Galloper Bank. These three narrow sand banks run parallel to each other 
on a north-north-east (NNE)/ south-south-west (SSW) heading.  Some 2 miles to the north of these is the Enterprise bank with at least 10m 
of water at all states of tide. To the south of The Galloper bank is North Falls and to the south of this the South Falls. This series of banks, 
with just a few metres of water over them, lies across the eastern approaches to the entire Thames Estuary.  

There are ‘gaps’ between these various banks and it is through these well marked east-west navigable channels that vessels make their 
way into the main ship channels of the Thames and Haven ports. The Admiralty pilot book identifies the principal channels as being the 
Falls Gap in the south, then Four Miles Knolls to the south of The Galloper, the Inner Gabbard/The Galloper gap and the gap to the north 
of the Inner and Outer Gabbard banks.

Further to the west of the Inner Gabbard is the Shipwash bank.  These two banks form a wide channel through which much of the north/
south through traffic passes, as do vessel approaching the Sunk and Deep Water Pilot Stations from the north. 

Further to the west is the north/south Shipway channel used by vessels approaching the Haven ports from the north and east.
Thus the banks themselves already modulate the main routes for commercial traffic.  At present there are no traffic routing systems in this 
area to further shape the courses adopted by vessel using these routes, but these are being considered.  

A suggested TSS and VTS has be proposed in August 2005 by the ‘Sunk User Group’ who will propose a submission to UKSON which in 
turn will present this to IMO for adoption in 2007.  This scheme is likely to be in place before and throughout the life of the project. 

Traffic Survey
Marico Marine were commissioned by GGOWL to survey the traffic flows through and around the site in detail from the survey vessel FPV 
‘Morven’ during August and October 2004. All vessels were recorded in detail when they were detected within figure 10 nm of the site.  This 
survey was fully compliant with the MGN 275 guidelines .  The survey covered a total period of 24 full days; 7 days during Aug/Sep 2004 
(summer) and 17 days in Oct/Nov 2004 (winter). This is less than the 28 days specified in Marine Guidance Note MGN 275 with the shortfall 
caused by the loss of over 12 days due to bad weather.  This shortfall was not deemed a significant data gap, as agreed with MCA.  Vessels 
were tracked on both AIS and radar, with AIS given priority when targets were recorded on both systems. The majority of vessels were also 
contacted on VHF to confirm the ship type and gather supplementary information, such as departure port and fuel onboard.  

The Marico survey indicated an average of figures 88 vessels per day in the area.  The average number of vessel tracks seen by radar 
was 115 per day.  On the busiest day 140 vessel tracks were seen.  A sketch showing the tracks of all vessels observed on the busiest day 
is shown in Figure 9.5.3-3. 

Analysis shows that over 90% of these tracks, and those of the total survey period, were made by commercial shipping (cargo, passenger, 
tanker and dredger) with only 8% made by fishing vessels and 1% by recreational craft.  Most of the vessels were small with only 12% of 
the commercial vessels being over 40,000 DWT.  The predominant flags of registry were UK and Dutch. From the information obtained, it 
has been possible to identify and confirm the principal routes and the number and type of vessels using them.

Main Shipping Routes

The main routes identified from the navigation survey are as follows :

Route 1 A route predominantly to the east, taking vessels from the London, Medway and Haven Ports, through the Sunk Pilot  
 and thence through the Gabbard / Galloper Gap. Thus this route passes between the two sections of the site
Route 2 A route predominantly from the east taking vessels through the Shipway to the Haven ports and so passing to the north  
 the site
Route 2A A route from the north and east taking vessels from and to the Sunk pilot station and into the London, Medway and  
 Haven ports and so passing to the north and thence to the west of the site
Route 3 A route from the south and east taking vessels from and to the Sunk pilot station into the Haven ports and so passing to  
 the south of the site
Route 4 A route from the north taking vessels from and to the Sunk pilot station and into the London and Medway ports and so  
 passing to the west of the site
Route 4A A route from and to the north and east passing vessels through the Shipway to the Haven ports and so passing clear to  
 the north of the site
Route 5 A route from the south taking vessels from and to the Sunk pilot station and predominantly into the Haven ports and so  
 passing clear to the west of the site
Route 6 A north/south route used by through traffic to the west of the site

There are also a number of lesser used routes:

Route 7 A dispersed north/south route used by through and deep draft traffic to the east of the site
Route 8 A north/south route used by through traffic between the Inner and Outer Gabbard Banks
Route 9 A route from and to the Fisherman’s Gat and Princes Channel, through Four Mile Knolls and so passing to the south of  
 the site

Consequently there are a number of significant shipping routes that pass close to the proposed wind farm site..   

●

●

●

●

●

●

●

●

●
●
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Figure 9.5.3-3: Busiest Day of Tracks recorded during Survey Period (31 August 2004)
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Figure 9.5.3-4: Shipping Routes and Gates
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Navigation in Sunk Precautionary Area  
As can be seen from these routes, the Sunk Precautionary Area is a very significant focus of shipping with many pilot boarding and vessel 
crossing situations occurring within it each day.

The Sunk Precautionary area highlights to the mariner that he should navigate with extreme caution within this area, as high levels of traffic 
for many destinations pass through it.  Also, high speed and deep draft vessels may be encountered.  Within it are the pilot boarding and 
landing points for ports in the Thames, Medway and Haven ports.  

The area lies to the west of the South Inner Gabbard buoy and is some 5.3 miles from the nearest turbines.

The precautionary area and its approaches are monitored by a vessel traffic information service.  Thus mariners and pilots are aware of 
which vessels are around them and of developing unusual situations.  When inbound vessels report at designated points about five miles 
from the precautionary area.

Vessels leaving this area and passing inwards to Haven ports are controlled by the Harwich Vessel Traffic Service and this approach 
is monitored by radar.  Vessels passing into the Thames are controlled by the Port of London Vessel Traffic Service.  Vessels leaving 
the area and passing outwards will have dropped their pilots, or steamed through it if pilot exempt, and then shape their course for their 
destination.

Vessels approaching and leaving the area will be at a high level of alertness with enhanced bridge team procedures and most probably 
the Master present on the bridge.  

The main pilot station is close to the Sunk Light Float and vessels of 6-10m draft are typically boarded 1.5 mile to the northeast of it.  In 
addition this area also contains the Deep Water pilot boarding area for vessels with over 10m of draft.  All the larger Deep Draft vessels 
that enter the Harwich deepwater route for the Haven ports and those passing into the Black Deep for London and the Medway ports must 
pass through this area.  To ease congestion in this busy area ships are encouraged not to loiter by pilots calling a vessel into the area only 
when they are ready to board and take it promptly to berth, or by the vessels making a pre-arranged pilot boarding time.

Many of the Masters of ferries and frequent callers at both Harwich and the Thames have been issued with a Pilots’ Exemption Certificate 
and providing there are no obstructions from other traffic will steam directly through the area, as they have no need to stop to board a pilot 
they will generally be steaming at a faster speed.  

For long periods waiting for a berth, cargo or pilot, most vessels will go to anchor.  However for shorter waiting periods they may either slow 
down well in advance of arrival or steam slowly up and down in the gap between the Shipwash and Gabbard banks until called to proceed 
inwards, this action is sometimes called “Stooging” and can be clearly seen on the ship tracks from the traffic survey.

Descriptions of the Main Routes 
Each of the routes is now considered in greater detail as to the directions of the main traffic flow within it, the traffic volumes and their 
composition.  

Route 1
This is a busy, predominantly east bound route taking on average 9.2 vessels per day from London, Medway and Haven ports to the Sunk 
pilot station and then into the Noord Hinder routing for Rotterdam.  Lesser volumes of traffic are seen using this route east bound for other 
ports.  There is also some traffic bound to the west (3.5 vessels per day).  Thus this is a particularly busy route dividing the site with some 
12.7 vessels per day observed using it.  

The route is bounded at its southern and eastern end by the north Galloper buoy and its northern and western end by the south Inner 
Gabbard buoy. If this was a quiet route then traffic would tend to track through this gap on east / west courses to lead them to the Sunk 
Pilot station and on this headings the channel appears only 12 cables wide between the buoys.  However observations shows that much 
of the traffic tracks through on a heading of  067 ° / 247 ° and on these headings the channel appears 2.85 n/n wide. 

The traffic analysis shows the passenger ferry traffic has adopted its own routing measures in this area and pass through this gap only to 
the east (returning by Route 2).  Unusually the highest volume of west bound traffic is to the south of the east bound flow, this is contrary 
to usual mariners practice of keeping to the starboard side of a channel. (The north side in the case of west bound traffic.)

The width and dispersion has been analysed at Gate A (gates as per Marico report).  The mean position of the route for east going traffic is 
0.65 nm cables from the southern edge of the Inner Gabbard section of the site and 2.80 nm from the northern edge of the Galloper section 
of the site.  For the west going traffic it is 0.79 nm and 2.51 nm respectively.  The 90 percentiles are 2.1 cables on the northern side of the 
track and 12.4 cables on the southern side. 

The main types of vessel using this route out of the Haven ports are Passenger ferries operated by Stena Line on two routes, Harwich to 
Europoort and Harwich to Hoek of Holland.  This is an unbalanced trade with 4.2 vessels per day east bound and none west bound.

The other vessels using this route are large and very large ocean going container ships from Rotterdam to Felixstowe.  There is also a 
regular large and small coastal RoRo operated by Maersk on a route from Felixstowe to Scheveningen.  Finally, there are a some small 
coastal general cargo vessels and tankers from Amsterdam and Rotterdam for Harwich and Ipswich.  

Figure 9.5.3-5: Distribution of traffic across lane 
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Figure 9.5.3-6: Types of vessel using Route 1

The main types of vessel using this route out of the London and Medway ports are small coastal and large ocean going container vessels 
running from Rotterdam to Tilbury and Thamesport.  

Large ocean going and coastal RoRo’s trading between Rotterdam and Purfleet.  There is also a small oil, chemical and gas tanker trade 
on this route. Finally a small number of large general cargo vessels and car carriers.

Many of these vessels are very regular runners or ferries, thus most have pilotage exemptions and while they pass through the Sunk 
Precautionary area do not stop to board a pilot.  Some of the vessels transit the area at high speeds with the large container vessels often 
exceeding 20 knots and the Stena Discovery a high speed ferry transiting to the east at 44.8 knots.  However the average westbound speed 
is a more moderate 14.2 knots.

Route 2
This is a busy route (21.0 vessels per day), predominantly westbound route taking on average 12.2 vessels per day from Rotterdam via the 
Noord Hinder routing and the Shipway to the Haven ports and in for other ports.  There is also some traffic bound to the east (8.8).  

The Noord Hinder junction is the start of the complex traffic separation scheme for Rotterdam, Europoort, Hoek of Holland, Scheveningen 
and the ports on the Mass and Rhine rivers.  Vessels using it eastbound will pass clear to the north of the proposed wind farm site.

Again the traffic analysis shows the passenger ferry traffic has adopted its own routing measures in this area and head only to the west 
(returning by Route 1). The traffic is standing well clear of the north Inner Gabbard buoy.  There is in addition a smaller number of vessels 
heading to the east and they shape their course further to the south to pick up the east bound routing at Noord Hinder before making their 
way through this routing into Rotterdam.  Most of the vessels using this route are regular runners and so will have pilotage exemptions, if 
not they will board their pilots at the Haven pilot station in the Shipway.

The traffic passing through Gate E, north of the north Inner Gabbard buoy has been analysed in more detail.  The mean position of the 
route is 25.0 cables from the edge of the site and the 90 percentiles are 10.0 cables on the side of the track closest to the site and 22.2 
cables on the other.

Figure 9.5.3-7: Distribution of traffic across lane through Gate E 
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Figure 9.5.3-8: Types of vessel using Route 2

As would be expected from the voluntary routing, the main types of vessel using this route are passenger ferries operated by Stena Line.  
The traffic survey shows 5.5 vessel per day west bound and only a small number (1.5) going east bound.  

In other respects the route is balanced with roughly equal trade east and west bound.  There are smaller numbers of large ocean 
going container ships from Rotterdam to Felixstowe.  Large and small coastal RoRo operated by Maersk on a route from Felixstowe to 
Scheveningen.  Finally a few small coastal general cargo vessels and tankers from Amsterdam and Rotterdam for Harwich and Ipswich.  
These vessels in general travel at moderate speeds.

Route 2A
A route from the east taking vessels from Rotterdam via the Noord Hinder to the Sunk pilot station and into the Haven ports.  Vessels using 
it will pass first to the north and then to the west of the site.

In practice this route is used almost exclusively by the ‘Stena Discovery’ a high speed ferry travelling west and then south bound 1.6 times 
per day.

This traffic merges with the traffic following Route 2 when to the west of the site and with Route 7 when to the north.  Its effect on traffic 
volume is recorded in the statistics for these routes.  However, given its high speed of 44 knots it is appropriate to see how it shapes its 
track through Gate C, D and E.   

Thus by looking at the traffic through these three gates it is possible to determine how the vessels pass off the north western corner of the 
Inner Gabbard bank and if the siting of the wind farm will interfere with this.

Gate C has been set deliberately wide to capture all the traffic that passes south between the Shipwash and the Gabbard banks, and thus 
the traffic is well dispersed across it.

Figure 9.5.3-9: Distribution of traffic across lane through Gate C 
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The mean position of its route is 14.5 cables from the edge of the site and the 90 percentiles are 6.8 cables on the side of the track closest 
to the site and 22.2 cables.

Figure 9.5.3-10: Types of vessel using Route 2A

Route 3
This route brings vessels from and to the Haven ports from the Wandelaar pilot station through the Four Miles Knolls gap.  The traffic survey 
shows on average 5.4 vessel per day using this route.  The Wandelaar pilot station serves the Westerschelde ports such as Antwerp.  
Traffic for the London and Medway ports takes a more direct route well to the south of the wind farm and make for the northeast Spit pilot 
station.

Traffic on this route passes through the Four Miles Knolls gap which is some 3 miles wide and to the south of the south Galloper buoy which 
is on the southern extremity of the wind farm site.  

The vessels using this route are predominantly the large and small coastal RoRo’s that trade between Ostend and Ipswich, also small 
numbers of container and general cargo vessels and tankers.  These vessels in general travel at moderate speeds of about 15 knots

The traffic passing through Gate I, south of the south Galloper buoy has been analysed in more detail.  The mean position of the route is 
15 cables from the edge of the site and the 90 percentiles are 10.0 cables on the side of the track closest to the site and 22.2 cables on 
the other. 

Figure 9.5.3-11: Distribution of traffic across lane through Gate I 
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Figure 9.5.3-12: Types of vessel using Route 3

Route 4
This is a route used by vessels approaching / leaving the Sunk and Deep Water pilot stations from / for the northern UK ports as well as 
from Scandinavia, Baltic and the German Bight.  Thus vessels using it will pass to the west of the site.  During the traffic survey an average 
of 28.1 vessels per day were observed using it. They pass between the north Inner Gabbard and north Shipwash buoys, a gap of over 12 
miles at this point, and then shape their course towards the Sunk Precautionary area.  Thus this is a broad route narrowing as it approaches 
the pilot stations and the traffic is well dispersed across it.

The Marico traffic survey clearly shows the smaller vessels making shaping their courses to the Sunk Pilot and the larger to the Deep Draft 
pilot.  Between these two routes is the Sunk Deep draft anchorage.  The smaller vessels will board their pilots at the Sunk pilot station and 
then proceed inwards to the London and Medway ports.  However, most vessels coming from these northern ports bound for the Haven 
ports will use the Route 4A and pass through the Shipway.  

The largest container vessels (2.4) and tankers will use this route and board their pilot at Sunk Deep Draft pilot station for the Haven, 
London and Medway ports.  

The width and dispersion has been analysed at Gate C, where the traffic is most dense and nearest to the site.  At this point traffic using 
this route and route 3 are passing through the gate.  The mean position of the route is 14.5 cables from the edge of the site and the 90 
percentiles are 6.8 cables on the side of the track closest to the site and 22.2 cables. 

Figure 9.5.3-13: Distribution of traffic across Gate C

Figure 9.5.3-14: Types of vessel using Route 4

The main types of vessel using this route are large and very large ocean going container vessels, Large and small coastal dry cargo 
vessels, large ocean going tankers and chemical carriers, large ocean going and coastal RoRo and passenger ferries.  These in general 
travel at moderate speeds.
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Route 4A
Most of the vessel coming from / to the northern UK, Scandinavian, Baltic and the German Bight ports bound for / from the Haven ports will 
use the Shipway, which is well clear to the west of the site and separated from it by the Shipwash bank.  Once clear of the Shipway it is a 
broad route and the traffic is well dispersed across it where it passes at its closest to the northern side of the site.

During the traffic survey an average of 16.0 vessels per day were observed using it. They pass to the west of the north Shipwash buoys

To provide a comparison to the traffic that is proceeding through Gate A the width and dispersion has been analysed at Gate J, where 
the traffic is most dense within the Shipway.  The mean position of the route is 14.5 cables from the edge of the Shipwash and Bawdsey 
banks and the channel is a comparable 23 cables wide at this point.  The 90 percentiles are 6.8 cables and 22.2 cables.  As can be seen 
considerable volumes of traffic can be accommodated in narrow traffic lanes closely constrained on both sides by banks. 

Figure 9.5.3-15: Distribution of traffic across Gate J

The main types of vessel using this route are large ocean going container vessels, large and small coastal dry cargo vessels , large ocean 
going tankers and chemical carriers, large ocean going and coastal RoRo and passenger ferries.  These in general travel at moderate 
speeds.

Route 5
The route is used by vessels going to / from the Haven ports as they approach from the south.  The survey showed on average 6.0 vessels 
per day using this route.  South-bound vessels will pass off the Long Sand Head buoy and then through the Falls Gap before joining the 
Dover Strait traffic routing.  Northbound they will pass to the west of the Falls banks before shaping their course towards the Long Sand 
Head buoy and the Sunk and Deep Water pilot stations.

Traffic on this route passes some 10 miles off The Galloper and 7 miles off the south Inner Gabbard buoy.  The width and dispersion has 
been analysed at Gate K, which is set off the Kentish Knock buoy, to give an indication of how this traffic shapes its course to the south of 

the site.  The mean position of the route is 14.5 cables from the edge of the site and the 90 percentiles are 6.8 cables on the side of the 
track closest to the site and 22.2 cables. 

Figure 9.5.3-16: Distribution of traffic across lane 

Figure 9.5.3-17: Types of vessel using Route 5

The vessels using this route are large and very large ocean going container vessels plus smaller numbers of small coastal general cargo 
vessels, and large ocean going tankers.
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Route 6
This busy north/south route is used by through traffic passing to the west of the site.  It is a broad route and the traffic is well dispersed 
across it.  During the traffic survey on average 13.4 vessels per day were observed to use it.  

The traffic tends to follow the same track in both a northerly and southerly directions. The width and dispersion has been analysed at Gate 
B.  The mean position of the route is 14.5 cables from the edge of the site and the 90 percentiles are 6.8 cables on the side of the track 
closest to the site and 22.2 cables. 

Figure 9.5.3-18: Distribution of traffic across lane 

Figure 9.5.3-19: Types of vessel using Route 6

The main types of vessel using this route are small coastal dry cargo vessels , large ocean going and small coastal tankers , small and 
large coastal LPG carriers , large coastal RoRo and chemical carriers.  These in general travel at moderate speeds.

Route 7
A widely dispersed north/south route used by through and deep draft traffic passing well to the east of the site. Traffic on this route passes 
to the east of the Outer Gabbard and The Galloper.

A brief analysis of the traffic has been undertaken at Gate L to the east of the Outer Gabbard buoy.  This shows on average 9.0 vessels per 
day using the route which has its mean position 25.0 cables from the edge of the site and the 90 percentiles are 10.0 cables on the side 
of the track closest to the site.

Figure 9.5.3-20: Distribution of traffic across lane at Gate L
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Figure 9.5.3-21: Types of vessel using Route 7

The main types of vessel using this route are large ocean going container vessels, dry cargo vessels, large and very large ocean going 
tankers and chemical carriers. These in general travel at moderate speeds.

Route 8 
This is an occasionally used north/south route between the Inner and Outer Gabbard Banks.   

A brief analysis of the traffic has been undertaken at Gate F.  This shows on average 1.3 vessels per day using the route, which will be 
through the site when it is constructed.

Figure 9.5.3-22: Distribution of traffic across lane at Gate F

Figure 9.5.3-23: Types of vessel using Route 8

The main types of vessel using this route are large and small coastal dry cargo vessels, tankers and chemical carriers. These in general 
travel at moderate speeds.
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Route 9
This route brings vessels from and to the Fisherman’s Gat and the Princes Channel (which are entrances into the Thames for the London 
and Medway ports) from the Noord Hinder junction through the Four Miles Knolls gap.  The traffic survey shows on average 4.4 vessel per 
day using this route.  The Fisherman’s Gat and the Princes Channel, are entrances into the Thames for the London and Medway ports 
some 15 miles from the site.  The Noord Hinder junction is the start of the complex traffic separation scheme for Rotterdam, Europoort, 
Hoek of Holland, Scheveningen and the ports on the Mass and Rhine rivers.

Traffic on this route passes through the Four Miles Knolls gap which is some 3 miles wide and to the south of the south Galloper buoy which 
is on the southern extremity of the site.  

The vessels using this route are predominantly the large and small coastal RoRo’s, also small numbers of container and general cargo 
vessels and tankers.  These vessels in general travel at moderate speeds of about 14 knots

The traffic passing through Gate I, south of the south Galloper buoy has been analysed in more detail.  The mean position of the route is 
15.0 cables from the edge of the site and the 90 percentiles are 10.0 cables on the side of the track closest to the site and 22.2 cables on 
the other.

Figure 9.5.3-24: Distribution of traffic across lane through Gate M 

Figure 9.5.3-25: Types of vessel using Gate M

Traffic Monitoring
The routes, as they pass close to the sites, are not monitored by the Sunk Traffic Information Service or observed by the radar of the 
Harwich Vessel Traffic Service.  Vessels inbound will report as they pass the various monitoring positions, for example when off the south 
Inner Gabbard buoy.  However both these services could actively monitor the commercial vessels in the area both inbound and outbound 
by using AIS.

9.5.3.2  Typical vessels 

The vessels using these routes to transit this area or make their way to the Sunk Pilot Stations and then on to call at one of the commercial 
ports will be varied.  

Using the Marico Traffic Data an average of 88 vessels per day were noted passing through the area.  It is possible to identify the top ten 
most common vessel types and these are examined in more detail in this section.
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Figure 9.5.3-26: Analysis of Vessel Types

The analysis indicates that just 30 individual vessels account for 40 % of this daily traffic comprising passenger ferries, RoRos and 
dredgers.

Vessel size
Vessel size can be described in a number of ways, and each type of vessel will have some special features that are used to compare 
vessels of a similar sort for example the number of TEU a Container ship can lift or the lane meter length on a RoRo.  

However when comparing types then the most useful and universal is the vessels ability to lift cargo and this is measured by the deadweight, 
that is the weight of a Cargo vessel can safely carry. As would be expected the larger vessels tend to undertake longer ocean passages 
than the smaller coastal ones.

Figure 9.5.3-27: Analysis of DWT’s of vessels seen and their drafts

It will be noted that most of the vessels trading in the survey area are of less than 10,000 DWT.  These smaller vessels have shallow 
drafts.

Thus for this analysis the vessel types have been subdivided into four descriptive categories:-

Deadweight Size

Greater than 50,000 Very large ocean going

50,000 – 10,0000 Large ocean going

10,000 – 5000 Large coastal

Less than 5000 Small coastal

Table 9.5.3-1 Vessel Deadweight and Descriptive Size.
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The typical vessels and their trades are set out below

Container Cargo
The vessels carrying containers are the second most frequent visitors to this area.  The container has revolutionised world trade over the 
last 40 years as it allows goods to be carried on several different modes of transport without intermediate loading.  Containers come in two 
sizes: 20 feet and 40-feet long. They are 8 feet wide and range from 8 feet to 9 feet 6 inches in height. Most containers are constructed from 
steel  and are built strong enough to allow five fully laden containers to be stacked on top of each other.  Clearly the number of containers 
a vessel can carry is a useful description, but not all are the same length and thus TEU or ‘twenty foot equivalent unit’ is often used. A TEU 
represents a capacity of about 43 cubic meters and will typically weigh 14 tonnes.

They account for 18.1% of the total traffic.  A few of these are very large (7,000 TEU) 5th general vessels.  The national transport statistics 
for 2002 indicate that about 22 million tonnes or about 1.6 million containers passed through this area each year.

Most of the vessels that transit the area are on regular liner services and call to land and load part of their cargo. The largest vessel seen 
trading in the area is the ‘Axel Maersk’, which can carry over 7000 TEU, and the smallest, the ‘Geest Atlas’ which can carry 340 TEU.  
These vessel are specifically designed to carry containers.  They are generally fast vessels to minimise the time their cargoes spend on 
route.  The largest rely on large shore based portal cranes to load and unload them quickly and so carry no cargo handling equipment of 
their own.

The number of vessel transiting the area each day and their sizes are set out below :

Figure 9.5.3-28: Container Vessels Transiting the Survey Area

A typical 3000 TEU vessel is shown below :

Length Overall 241 m

Beam 32.29 m

Depth 21.21 m

Summer Draft 12.02 m

Deadweight 40,934 T

Speed 22.5 knots

Air Draft Approx 37 m

Table 9.5.3-2: Manhattan Bridge

These vessels can be found on all the routes around this area. Most are found on Routes 1, 2 and 5 and to a lesser extent on Routes 4 
and 4A, with a few vessels on Routes 3,6 and 7.

Most of the very large container vessels are making for, or sailing from, Felixstowe (10.8 vessels per day) which is the largest and busiest 
container port in the UK, handling some 1.6 million TEU or 18.4 million tonnes in 2005.  Many other Container vessels sail to both London, 
principally Tilbury (3.4 vessels per day) and Medway ports such as Thamesport (2.2 vessels per day).  In addition there are a small number 
of vessels visiting other Haven ports such as Harwich and Ipswich, and some vessels transit through the area.

General Cargo
A general cargo ship can carry a wide range of cargoes.  These can range from news print to bulk cereals, from farm machinery to bricks.  
Much of the cargo carried by these ships is pre-packed onto pallets to speed handling.  These ships account for 20.6% of the vessels seen 
during the survey and were the largest single class.

Most of the vessels that transit and trade in this area are small coastal general cargo vessels of between 2500 and 5000 DWT.  During the 
traffic survey some 11.1 vessels per day were seen of this size.  A considerable number (5.3 per day) of smaller coasters were seen, the 
smallest being the ‘Isis’ (953 DWT).  Only a very few large ocean going vessels such as the ‘Mol Elbe (58,112 DWT) were seen.  Many are 
fitted with their own cranes and all have large hatchways through the deck to allow loading and discharge of cargo.The number of vessels 
and their size trading in the area each day is set out overleaf:
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Figure 9.5.3-29: General Cargo Vessels Transiting the Survey Area

A typical 5000 DWT General Cargo ship is shown below:

Length Overall 95.08 m

Beam 13.2 m

Depth 7.15 m

Summer Draft 6.17 m

Deadweight 4,900 T

Speed 12.2 knots

Air Draft Approx 23 m

Table 9.5.3-3: Charlotte-C

These vessels can be found on all the routes in the area but mostly on Routes 1, 4A and 6.

Most of the vessels make infrequent calls to the many and varied small ports in the area such as Misterley. However, there are some 
well established trades with vessels frequently calling at Ipswich (2.5 per day) which is the UK’s 5th busiest port for Agricultural products, 
Felixstowe (1.8 per day) which is the UK’s 4th largest port for forest products and Harwich (0.5 per day).  

The same is true for the London ports (2.0 per day) with a regular trade to Tilbury (1.1 per day) . These are the UK’s busiest for forest and 
agricultural products and the 6th busiest for iron and steel products.  Similarly, Medway ports (1.5 per day) are the second busiest for forest 
products with much of the trade going to Rochester (0.9 per day).

Ro-Ro
RoRo is an acronym for ‘Roll on/Roll off’.  These ferries carry wheeled cargo effectively creating ‘sea bridges’ on short sea services.  The 
trade is dominated by road trailers, either self propelled when they travel with their cabs, or non self propelled where only the trailers are 
carried. These RoRo vessels account for 19.5 % of the vessels seen during the survey and were the third largest single class.

Most of the vessels that trade in the area are on regular routes and most are between 2500 and 7500 DWT.  Vessel size is often also 
expressed in ‘lane meters’ effectively the length of road available onboard in which lorries can be parked, a 7000 DWT RoRo would typically 
have 1600 lane meters.  On average 19 such vessels per day were seen in the survey area.  

The number of vessels and their size trading in the area each day is set out below:

Figure 9.5.3-30: RoRo Vessels Transiting the Survey Area

Only a few (0.4 per day) of the smallest RoRo’s were seen, the smallest being the ‘Le Castellet’ (2437 DWT).  Most (13.3 per day) were 
small and large coastal RoRo’s.  The largest seen was the ‘Maxihaven’ (46,000 DWT), which trades regularly through the area.  RoRo’s 
are characterised by wide, open vehicle decks over several levels interconnected with internal ramps.  Access to and from the shore is via 
large vehicle ramps installed near the waterline, which are raised and sealed watertight while the vessel is on passage.  Those that carry 
self propelled trailers will also have accommodation and passenger facilities for the lorry drivers.

As with most short sea trading vessels these steam at moderate to high speeds of about 20 knots.
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A typical 7000 DWT RoRo is shown below :

Length Overall 153.5 m

Beam 23.6 m

Depth 14.15 m

Summer Draft 7.0 m

Deadweight 7,261 T

Speed 21 knots

Air Draft Approx 20 m

Table 9.5.3-4: Caroline Russ

These vessels can be found on all the routes in the area but mostly on Routes 1, 2 and 3, to a lesser extent on route 4 and 5.

Again Felixstowe is a major port for this trade and most goes from here to Scheveningen (6.7 vessels per day).  Ipswich also has a  regular 
trade (4.7 vessels per day) to Ostend (All the Haven ports 12.8 vessels per day).  From the London ports (4.1) the main trade  is from 
Purfleet to Rotterdam (2.4 vessels per day).  (All the Medway ports 0.6).  In addition there is some through trade such as that between the 
Humber and Ostend.

Passenger Ferries
These vessels carry a mixture of foot passengers, passengers accompanying their own cars and self-propelled trailers.  They are also 
know as RoPax vessels.  These vessels account for 14.8 % of the vessels observed during the traffic survey.

As would be expected, a few vessels, running on very regular routes and times, make up this trade.  The main routes all originate in 
Harwich and have been identified as to :

Harwich - Hook of Holland: 875 thousand passengers were transported in 2002.  This route is operated by Stena Line using the 
‘Stena Discovery (HSS and 1500 DWT , see below), Stena Britania and Stena Hollandia which is the largest at 9673 DWT 
Harwich - Europoort  , again operated by Stena Line with the ‘Stena Partner, Stena Transport and Stena Transfer which is the 
largest at 8672 DWT 
Harwich – Cruxhaven passengers transported 91 thousand in 2003.  This route is operated by DFDS with a single vessel the 
‘Duchess of Scandinavia’
Harwich - Esbjerg, passengers transported 83 thousand in 2003.  This route is operated by DFDS with a single vessel the ‘Dana 
Sirena’.

●

●

●

●

They are found on routes 1,2 and 4.  In general these vessels follow Route 1 when bound to the east and Route 2 when returning to the 
west.  The number of vessels and their size trading in the area each day is presented below:

Figure 9.5.3-31: RoPax Vessels Transiting the Survey Area

Length Overall 210.8 m

Beam 29.88 m

Depth 9.5 m

Summer Draft 6.3 m

Deadweight 9673 T

Speed 22 knots

Air Draft Approx 43 m

Table 9.5.3-5: Stena Britannica

In addition, there is a very high speed ferry service operated between Harwich and Hoek of Holland by the ‘Stena Discovery’, three times 
per day.  This vessel has catamaran hulls and will carry passengers and their cars at a very high speed of up to 44 knots.  This vessel 
follows Route 1 outbound and route 2A on its return voyages to Harwich.  She poses an additional hazard to mariners as she produces an 
unusually large and steep wash in shallow waters.
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Length Overall 126.6 m

Beam 40.02 m

Depth 12.5 m

Summer Draft 4.5 m

Deadweight 1,500 Tonnes

Speed Approx 40 knots

Air Draft Approx 27 m

Table 9.5.3-6: Stena Discovery

Crude Oil and Product Tankers 
These vessels carry liquid cargoes of crude oil and refined products.  They account for 6.8% of the vessels seen in this area.

The cargoes are carried in dedicated tanks within the inner hull.  Most of these vessels have double hulls to prevent oil spillage in all but 
the most severe collisions and groundings.  Information from INTERTANKO shows that 99.98 % of oil cargos are moved without loss on 
passage.  Most of the vessels seen in this area are small coastal tankers carrying refined products.  All are fitted with pumps to discharge 
their cargos and cranes to assist with connecting the cargo hoses supplied by the terminal. There are, in addition, a few movements of 
much larger tankers carrying crude oil.

The number and size of these vessels trading in the area each day is set out below :

Figure 9.5.3-32: Oil Tankers Transiting the Survey Area

This shows three distinct size splits; small coastal tankers of 5000 DWT or less (1.7 vessels per day), refined product tankers of about 
30,000 DWT (2.8) and occasional large tankers of AFRAMAX and VLCC size (1.0).  Much of the small coastal traffic is through traffic, but 
these vessels also trade to the London (2.6), Haven (0.4) and Medway (0.5) ports.  The refined product tankers are mostly for Coryton (1.8) 
in the Thames. Larger tankers are through trade passing clear to the east of the site and occasionally to Coryton.

The smallest tanker seen in the area was the ‘Star Aruba’ (1531 DWT). The  largest seen in the area, the ‘Luzon Spirit’ (98,629 DWT), was 
on passage from the Hamble to the Tees.  A typical 35,000 DWT refined Product Tanker is shown below :

Length Overall 171.2 m

Beam 24.7 m

Depth 17.3 m

Summer Draft 11.8 m

Deadweight 34,861 T

Speed 14.5 knots

Air Draft Approx 28 m

Table 9.5.3-7: Maersk Rugen

Tankers can be found on all the routes in the area but mostly on Routes 1,4,5 and 6

Chemical Tankers
These vessels carry a wide variety of liquid cargoes such as sulphuric acid, caustic soda, alcohol, molasses or palm oil.  They are covered 
by stringent international and national regulations covering both safety and pollution and have an enviable safety record.  They account for 
3.2% of the vessels seen.

In general the ships involved in this trade are smaller than crude oil tankers, but technically more complex.  The cargoes are carried in 
individual, often stainless steel tanks that are separated from each other and the outer hull by cofferdams.  Unusually, each tank is served 
by its own dedicated pump and line.
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The number and size of these vessels trading in the area each day is set out below :

Figure 9.5.3-33 Chemical and Vegetable Oil Tankers Transiting the Survey Area

This shows two distinct size splits; Chemical Carriers of 5000 DWT or less (1.2 vessels per day) and of about 12,000 DWT (1.2).  Much of 
the traffic is through traffic, but these vessels also trade to London (0.9) and Haven (0.3) ports.

The smallest tanker seen in the area was the ‘Fjord Tank’ (1245 DWT). The largest seen in the area, the ‘Tikhvin’ (40,727 DWT), was on 
passage to Coryton.  A typical 4,500 DWT Chemical Carrier is shown below :

Length Overall 99.87  m

Beam 17.14 m

Depth 7.9 m

Summer Draft 5.51 m

Deadweight 4,442 Tonnes

Speed Approx 14 knots

Air Draft Approx 19 m

Table 9.5.3-8: Dutch Faith

Chemical Carriers are on most routes in the area, but mostly on Routes 6, 4 and 5.

Liquid Gas Carriers
These vessels carry LPG (Liquefied Petroleum Gas) and chemicals such as ammonia in its liquid form.  They too are covered by stringent 
international and national regulations covering both safety and pollution and have an enviable safety record.  They account for 2.4% of the 
vessels seen.

The vessels involved in this trade in this area are small, with the liquefied cargo kept in either refrigerated or pressurised tanks.  

The number and size of these vessels trading in the area each day is set out below :

Figure 9.5.3-34: LPG Carriers Transiting the Survey Area

The smallest LPG Carrier seen in the area was the ‘Sigas Mariner’ (1648 DWT). The largest seen in the area, the ‘Havrim’ (27,290 DWT), 
was on passage to Canvey Island.  A typical 4,000 DWT LPG Carrier is shown below :

Length Overall 99.6 m

Beam 15.8 m

Depth 7.3 m

Summer Draft 5.76 m

Deadweight 4,316 Tonnes

Speed 12.7  knots

Air Draft Approx 24 m

Table 9.5.3-9: Umm Shaif
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LPG Carriers can be found predominantly passing through the area on Routes 6 and most other traffic is making for the London (0.5) ports 
on Route 4.

Bulk Carriers
These vessels carry dry bulk cargoes such as coal, cement, chemicals, fertilisers, minerals, iron ore, steel, and aggregates.  They account 
for 1.7% of the vessel seen

The vessels involved in this trade are characterised by small hatchways and shaped hopper holds.  Many of the smaller vessels will be 
capable of discharging their cargoes with their own cranes and grabs or integral conveyor belt systems.  The large vessels almost all rely 
on large shore gantry cranes found at specialist bulk terminals

The number and size of these vessels trading in the area each day is set out below :

Figure 9.5.3-35: Dry Bulk Carriers Transiting the Survey Area

The smallest bulk carrier seen was the ‘Aavik’ (4319 DWT) on passage through the area and the largest ‘Yeoman Bridge’ (96,772 DWT) 
bound for the Isle of Grain.  A typical self discharging Bulk Carrier is shown below

Length Overall 166.3  m

Beam 24.8 m

Depth 14.0 m

Summer Draft 10.5 m

Deadweight 28,115 Tonnes

Speed 14.1 knots

Air Draft Approx 31 m

Table 9.4.3-10: Stones

Bulk Carriers can be found on all the routes in the area but mostly on Routes 4 and 6

Non-Transiting vessels
When vessels are waiting for their pilot or a berth they have the option to go to anchor, or to drift or ‘stooge’.  For longer waiting periods, 
anchoring is the preferred choice, but for shorter periods the other two options are attractive.  ‘Stooging’ is to steam slowly in as quiet an 
area as can be found close to the pilot station.  As the area is often restricted, several alterations of course are needed and the vessels 
are seen to steam on a sausage shaped route, typically about 2 miles long.  This activity is most frequently seen in strong winds when the 
containers berths at Felixstowe are closed.  Most of this activity takes place between Route 4 and the Shipwash bank, although some also 
takes place along Route 1 between the Inner Gabbard and The Galloper.

This activity adds to the general traffic in the area and makes transit times longer.  It is not generally regarded as a hazard to other 
shipping.
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Dredging and Aggregate Extraction
There are four areas licenced or to be licenced (subject to consent) for the extraction of marine aggregates in the area. 

The dredging in the area is mainly undertaken by trailer suction dredgers, sailing at between 1 and 3 kts in line with the tidal direction (tide 
parallel).  Loading times at site range between 2 and 6 hours.  There is generally no seasonal trend to the amount of material extracted.

There is also a spoil ground off the western side of the site.  There are no aggregate extraction sites or spoil grounds within the site 
boundary.

Dredgers account for 7.6% of the vessels surveyed.  The number of vessel seen was small (16 different vessels through the survey period) 
but each made several visits to their dredge sites.  Most of the vessels, which are about 5000 DWT, act as if they are conventional vessel 
on a transit passage on Route 4 on route to Cross Sands, which is the most frequently visited dredge site off Great Yarmouth.  Even when 
they arrive at the dredge sites, such as Kentish Knock and Long Sands, most appear to make a single pass rather than ‘stooge’.  Most of 
the aggregates extracted are shipped into the London (2.7 vessels per day), Medway (1.5) and the Haven (0.8) ports.  With Dagenham 
(1.4) and Rochester (1.0) being the main ports.  No dredgers were observed visiting the dredge areas and spoil ground close to the site.

The number and size of these vessels trading in the area each day is set out below:

Figure 9.5.3-36: Dredgers Working In and Transiting the Survey Area

The smallest Dredger seen in the area was the ‘Orisant’ (4300 DWT). The largest seen in the area, the ‘Sand Falcon’ (10,716 DWT).  A 
typical large dredger is shown below :

Length Overall 99.9 m

Beam 19.6 m

Depth 10.0 m

Summer Draft 7.78 m

Deadweight 9,153 T

Speed 12.3 knots

Table 9.5.3-11: Sand Fulmar

There is a considerable trade on Route 4. London and the Medway ports imported over 7.7 million tonnes of aggregates in 2003 and the 
Haven ports some 0.2 million tonnes, this is some 50% of the UK’s total aggregate trade.

Fishing
The wind farm area is fished by a variety of methods, with the main methods being drift netting, long-lining and beam trawling.  A broad 
distinction drawn from wide consultations is that the local UK fleet operate drift nets and gill/trammel nets, and long lining, whereas the 
majority of beam trawling is performed by Continental fleets (Belgian, Dutch and French).  In this area sole is the most valuable catch. 

Drift Netting:  Drift netting has established itself as the most important fishing method for the under 10 metre fishing fleet in the Thames 
area. The main fishery is drift netting for sole although drift netting for bass is now becoming an important fishery. The drift nets tend to 
be shot to the east side of the bank and allowed to drift with on the flood tide in a south westerly direction crossing the bank. The Fishing 
vessel will then haul the nets. The nets ten to be around 500 metres in length and the process takes from start to finish approximately 1.5 
to 2 hours to complete one shot/haul cycle. The main vessels fishing the area of the wind farms with drift nets are from Harwich, Orford, 
Aldeburgh and Southwold with occasional visits from vessels from Lowestoft and Ramsgate in the summer months. 

Gill or Trammel Netting: These fixed nets are generally used on a harder seabed and around wrecks and other obstructions in this area.  
To minimise net losses they are usually set in areas not trawled. 

Long Lining:  Long lines are a set of weighted drifting lines, that can be several miles in length. The length of lines fished by vessels from 
Lowestoft are on average 4 miles long. Hooks are baited with varying types of bait depending on the season and target species although 
squid is generally the favoured bait. The lines are supported in the water column at the required depth. The lines in the area of the Gabbard 
wind farm tend to be shot across the tide and allowed to drift for up to 4 hours before hauling.

Potting: These are set to catch crab and lobster.  Again they are generally set very close to on actually into wrecks and other obstructions.  
In the Thames area they are usually set as individual pots rather than a fleet of 10 or 12.
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The Beam Trawling:  The beam trawlers that fish in the area of the Inner Gabbard and Galloper are predominantly large vessels of 
2000HP (1450 kW) towing beams of between 10 to 12m.  The beam trawl has, for many years, been the preferred fishing method of the 
Dutch and Belgium fishing fleets operating in the North Sea and English Channel. The only local ports where beam trawlers operate from 
are West Mersea (one > 10 metre beam trawler), and Lowestoft (one > 10 metre beam trawler).  

The amount of fishing observed during the survey was small and very little activity was observed on the site.  The survey however did 
coincide with poor weather, and it is unlikely that the local fleet will have been at sea at this time.  The Marico survey indicated 253 vessels 
seen, which is 10.3% of the total vessels.  However this is likely to be a considerable overstatement as all were tracked by radar often 
at considerable range with the fishing vessel being lost and then re-acquired, creating uncertainty if this is a new vessel.  Looking at the 
actual data it is clear that the surveyors were only able to identify 12 individual vessels and the names of only 5 fishing vessels.  These 
were all based on the Continent.  Liaison with the local fishermen indicate that the local UK based boats are in general smaller and do not 
fish this area.

As can be seen by this sketch the number of vessels involved in fishing is small, but each vessels spends a considerable time in the area 
and undertake many changes of course.  They will also be hampered by their trawling gear while fishing. The surveyors did not note any 
interference between fishing and the commercial vessels using the area.

Water Based Recreation
An estimated 2 million people take part in water based recreational activities in the UK, with the Thames Estuary being second only to the 
Solent in popularity.

Nine major rivers flow directly into the Thames estuary and, during a normal summer sailing season, there is constant yacht traffic between 
every combination of origin and destination- some 110 combinations in all. Although it is not known how many boats are using any given 
route at one time, the vast majority of this activity takes place within the DTI’s 8-12 km development exclusion zone some miles inshore 
from the actual site of the proposed development. There are, however, a number of offshore cruising routes as well as offshore racing 
events that do pass around and across the Inner Gabbard and The Galloper.

Cruising Routes:
The traffic survey conducted by Marico Marine complied fully with the survey requirements of MGN 275, however, there was very little 
recreational boating activity observed and no conclusions can be drawn from the data compiled.

Whilst no detailed historical information on recreational activity within the area exists, a survey conducted by the RYA and Cruising 
Association to study such activity in areas ear marked for wind farm development, identified cruising and racing routes within the vicinity of 
the Inner Gabbard and The Galloper banks as shown below. 

These routes can be assumed to be passage routes to and from Continental ports and the majority of recreational traffic using these routes 
will be confined to the summer months.

The route to the south of The Galloper Bank is reported to have ‘Medium Recreational Use’, defined as ‘a popular route on which some 
recreational craft will be seen at most times during summer daylight hours.’ The routes between the banks and across the Inner Gabbard 
are defined as having ‘Light Recreational Use’ being ‘a route known to be in common use but which does not qualify for medium or heavy 
classification.’

The report notes that yachts will ‘avoid the Inner Gabbard and The Galloper banks and prefer the Falls Gap in conditions which make the 
North and South Falls areas inadvisable.’

Recreational routes differ from commercial routes as recreational craft aim to keep out of the major commercial navigation routes by 
travelling where possible in the shallower adjacent waters or taking other routes entirely. In addition, the fact that in the case of a sailing 
yacht, the route taken cannot necessarily be defined by a single straight line since when faced with a headwind, the yacht is required to zig 
zag at approximately 90 degrees to the wind in order to proceed. In rough conditions, smaller power boats may adopt a similar approach 
since heading straight into the seas can become uncomfortable.

Typically vessels which head offshore will be equipped with marine radio or mobile telephone.

In most cases, recreational craft will not anchor within the proposed wind farm sites, however, in emergency situations, this may be the 
only way of securing a drifting vessel.

Offshore yacht races in the area are run by three bodies;

East Anglian Offshore Racing Association:
Comprising 19 member clubs, the association runs 13 races from East coast destinations each year. Most of these are inshore races such 
as Burnham on Crouch to West Mersea, but between 1 and 3 each year leave for destinations in North West Europe such as Ostend 
and Scheveningen. These races are under the joint organisation of the RORC and EAORA and take place in summer months, May to 
September. They typically involve some 25 – 30 yachts of between 10 and 15 m in length although in the case of the Scheveningen race, 
held in May each year, there are usually some 50-80 yachts taking part (78 in 2005). Whilst most are between 10 and 15 m, there are 
some larger entries, upto 30 m in length. South Galloper buoy is usually a mark of the course for this larger race, taking competitors to the 
south of The Galloper and away from the proposed wind farm site. A ‘Feeder’ race precedes this event by a few days, bringing yachts from 
Scheveningen to Harwich. There are typically 20 to 40 yachts taking part in the feeder race.

Royal Ocean Racing Club (RORC):
In addition to its involvement in the East Anglian race programme, the Royal Ocean Racing Club holds a Round Britain and Ireland race 
from time to time. This race was last held in 2000 and will be held again in 2006. The club hopes for 30-40 entries and again, the yachts 
will vary in size from 10-30 metres. 

Challenge Business:
The Challenge Business runs a Round Britain and Ireland Race each year, either at Easter time or during October. Participants are free to 
choose their course and their route along the East coast will be dependant on the wind and tidal conditions at the time, although generally 
speaking they are likely to be at least 5 miles offshore. Between 6 and 10, 22 metre yachts participate each year. It was commented that 
the race organisers would be likely to consider introducing waypoint marks of the course to keep participants clear of any obstructions such 
as wind farms.
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Figure 9.5.3-37: Observed fishing vessel tracks
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Figure 9.5.3-38: Cruising Routes and Sailing areas within the Thames Estuary Strategic Wind Farm Area (courtesy RYA)
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Figure 9.5.3-39: Thematic Diagram based on the Sum of Fuel & Liquid Cargoes in Transit
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9.5.3.3  Fuel In Transit

The quantity of fuel and cargo oil in transit through an area indicates the potential risk to the environment from collision or grounding.  All 
vessels contacted by VHF Radio were asked for the quantities of fuel and cargo oil being carried as part of MARICO’s standard survey 
procedure. In some cases (e.g. ferries which were on regular routes) the requests were reduced to every few days as the vessels bunkered 
regularly and consumptions were known. A small number of vessels refused to supply this particular information, as being either of a 
commercially sensitive nature or as being restricted under the International Ship and Port Facility Security Code (ISPS Code). Earlier in the 
2004 season the MCA ISPS code compliance division had stated they did not consider that giving fuel figures over VHF would breach the 
code.  However, it appears that a small number of shipping companies have taken this stance.

The result of a transit analysis of vessels carrying fuel oil and liquid cargo (cargo oil, chemicals and other liquid cargoes) is presented 
below. Each cell represents the accumulated sum of all fuel and liquid cargo payload, from any vessel that passed across that cell over the 
period of the survey. Traffic flow represented by a small number of large tankers can be compared with traffic flow elsewhere of a higher 
number of smaller vessels carrying liquid cargoes. The influence of large Container ships is significant as many of these were found to be 
carrying more oil for fuel than some of the coastal tankers carrying cargo oil.

The grading of cell colours shows a cumulative measure of cargo tonnage passing during the time of the survey.  Higher totals of fuel 
in transit can also reflect the highest densities of shipping traffic. This data therefore does provide an interesting indication of where the 
greatest concentration of tonnage sails within an area of high track density.  The plot indicates that the highest area of fuel density is to the 
west of the Inner Gabbard.

9.5.3.4  The Principal Ports and Anchorages

The Haven Ports
Felixstowe
Located on the Northern flank of the Stour/Orwell estuary, the Port of Felixstowe is by some distance the largest container port in the 
UK, handling some 35 % (2003) of all container activity in the UK.  It is also one of the largest in Europe, employing some 2,700 people. 
Felixstowe’s modern Trinity Container Terminal is equipped to handle the largest container ships in existence today.
Felixstowe is a major hub for UK distribution and international transhipments for many of the world’s shipping lines. In addition to the 
considerable container shipping activity, Felixstowe also has a major role in the Ro-Ro, oil products and forestry sectors, in all totalling 
22,282 million tonnes of trade in 2003.

The port is now approaching capacity and could handle little more traffic within its present container terminal space.  

Harwich
Harwich International Port has been operating passenger ferry services since the 1880s and continues to operate these and freight ferry 
(RoRo and RoPax) services, in particular to the Netherlands, Belgium, Germany, Denmark and Sweden.
Harwich International Port also handles general and project cargo, grain and dry bulks, trade vehicles, hydrocarbons and a small amount 
of container traffic.  Total trade has been relatively stable, between 3.5 and 4.5 million tonnes annually for several years. 
Harwich is currently a medium sized port with expansion plans.  In response to the increasing demand for deep sea container berths in the 
UK, a major container port development at Bathside Bay has been proposed.

Ipswich
The port of Ipswich is situated at the head of the River Orwell and handles some 3 million tonnes of trade. The principle export of agribulk, 
including cereals, animal feed and pulses, account for approximately 1 million tonnes of trade. The port boasts container facilities as well 
as a newly expanded Ro-Ro facility and general cargo handling. 

Ipswich is an important medium sized port whose prospects for growth are likely to be based on Short Sea shipping trends rather than 
Deep Sea shipping.  

Port of London
The Port of London now comprises more than 80 terminals situated along the River Thames, which together making up the South of 
England’s busiest port (9.3% of total UK market) and one of the leading European and world ports for international shipping. 38 shipping 
lines use the port, for imports and exports totalling more than 53 million tonnes to 83 countries around the globe. Some 12,500 commercial 
vessels visit the port each year. 

The range of facilities is enormous, from bespoke terminals for individual companies such as car imports at the former Ford Dagenham 
site, to the large container, Ro-Ro  and general cargo facilities at Tilbury. The recent closure of the Shell refinery at Thames Port (Shell 
Haven) has led to a downturn in liquid bulks handled by the Port of London, but this is now likely to be replaced by a new P&O container 
and Ro-Ro facility on the site (see below).

Generally speaking, the smaller upstream wharves receive transhipments of goods from the larger downstream facilities, mainly of bulk 
cargoes such as aggregates and petroleum products.

The future of the Port of London is increasingly tied up with the success of its current major facility, Tilbury, and its potential future major 
facility, Shellhaven.  

London’s main facilities include:

Shellhaven/London Gateway
Named the London Gateway, this P&O project proposes a new 2.3km deep water quay for container and Ro-Ro traffic, making it the largest 
of all the new container ports proposed in the country. Recently it has received outline planning permission. 

Tilbury
The port of Tilbury is the largest element of the numerous port facilities that constitute the Port of London.  It is by far the most significant 
container, Ro-Ro and General Cargo facility in the port today.

Almost all forest products, frozen produce, Container shipments, cereals and grains, general cargo and heavy lift cargoes go through 
Tilbury, whilst car imports and exports are handled at Tilbury as well as Ford Dagenham and the Dart terminal.  

Tilbury will see a major expansion in forestry products imports from 2005 with a £34 Million development of the Ro-Ro terminal due to be 
completed shortly.

Coryton and Canvey Island
BP’s Coryton refinery accounts for nearly all Crude Oil imports and a significant amount of petroleum product exports in the port, with 5 
deep sea jetties capable of handling large Tanker shipments.

Storage terminals at Canvey Island, together with the refinery at Coryton account for a significant amount of the liquid bulk traffic in the port 
of London. Products handled include LPG, petroleum products, chemicals and lubricants.
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The Medway Ports
The Medway ports specialise in niche services to the East coast region, including fresh produce, forestry products, vehicle trade and steel 
and cement products. Container, General Cargo and Car carrier vessels are handled. The ports have enjoyed steady growth on the 3 
million tonnes of goods handled in 2002, with Sheerness currently handling the greatest volumes of trade by some margin.

Thamesport
Thamesport is situated on the Isle of Grain in Kent.  A bespoke container terminal was constructed in 1990 to take advantage of the deep 
water and plentiful land available and is now owned by Hutchison Ports Ltd.  The port is securing a growing presence in the deep-sea 
container market, although there was a downturn in business during 2001.  The port handled 4.1 million tonnes of containerised goods in 
2000.

Sheerness
A former naval port on the Eastern side of Sheerness harbour, Sheerness now handles the largest volumes of fresh produce of any port in 
the UK by some margin with nearly 900,000 tonnes of fruit and vegetables passing through the port in 2003. In addition to the Ro-Ro and 
container traffic, Sheerness is also important to the vehicle trade, handling car carriers totalling 435,000 vehicles in 2003. Other cargoes 
include forestry products and general cargo. 

Chatham
Again a former Naval base, Chatham Ports’ trade was founded on forestry products and has diversified to include mainly steel and cement 
products with total trade accounting for approximately 1 million tonnes per year. 

Ports to the North 
Lowestoft
Lowestoft is an East Anglian port located in Suffolk to the south of Great Yarmouth.  The port’s principal trade is agriculture-related bulk 
goods as well as iron/steel and unitised loads in containers.   The port also serves the offshore oil/gas exploration and fishing industries.  
Total trade is modest and has declined in recent years. 

9.5.3.4  The Anchorages 

The water depths throughout the area are shallow enough for a commercial vessel to anchor. However the area is exposed to winds and 
swell from north, east and south. Thus the opportunities available to a Master to go to a sheltered anchorage close to the site are limited. 
Further, most masters would not chose to anchor in the area as it is littered with wrecks and other obstructions which may snag anchors 
and cables.

The only designated anchorage close to the site is the Sunk Deep Water anchorage which lies to the north of the Sunk Precautionary 
area.

In general vessels are not allowed to anchor, except in emergency, in the main channels controlled by the Port of London and Harwich. 
There are a number of anchorages for smaller commercial vessels, but these are all more distant from the site.  These are :

The Inner Sunk Anchorage: To the east of the Sunk Precautionary area, it has depths of between 12 and 20 meters and is reasonably 
sheltered from winds from the south by the Sunk and Long Sand. (approx 12 miles from the site)

The Bawdsey Anchorage: Lying to the north of the Harwich North Channel at the south end of the Shipway, it has depths of between 11 
and 14m. The Shipwash bank to the east provides a little shelter.

The Cork Anchorage:  To the north of the Harwich North Channel it is used by smaller commercial vessels waiting for the Haven ports. 
Here the inshore banks provide some additional shelter. (approx 17 miles from the site)

The Platters Anchorage:  To the south of the Harwich South Channel it is used by smaller commercial vessels waiting for the Haven ports. 
The inshore banks provide some additional shelter. (approx 20 miles from the site)

Hollesley Bay: Close in to the coast , this offers good holding in 6 to 10m of water and is shelter by the Whiting bank to the east.  (approx 
17 miles from the site)

The Sledway: A further good but less sheltered anchorage can be found in this channel running northeast/southwest inshore of the 
Shipway.

9.5.3.5  Coast Guard and RNLI Stations

Coastguard:
HM Coastguard is the authority responsible for emergency response and search and rescue on the coastline and offshore around the coast 
of the UK (United Kingdom Search and Rescue Region). They maintain a 24 hour watch and monitor 999 calls. In a maritime emergency 
the coastguard is responsible for initiating and controlling any search and rescue operation and they have their own shore based mobile 
personnel. They can request the launch of lifeboats stationed near to an incident and work closely with the RAF, responsible for co-
ordinating and controlling rescue on behalf of military and civil aviation as well as the Royal Navy, Fire, Ambulance and Police services and 
the local harbourmasters.

The Maritime Rescue Co-ordination Centre (MRCC) for the Eastern Search and Rescue region is located at Dover with Maritime rescue 
Sub-centres (MRSC’s) at Thames and London. 

The wind farm area falls within the Thames Estuary Coastguard district.  The district is divided into four sectors:

Ipswich Sector runs from the River Blythe Southwold to Wet Dock, Ipswich and is covered by 3 teams based at Aldeburgh, Shingle 
Street and Felixstowe respectively
Clacton Sector runs from Wet Dock in Ipswich to Hythe Quay and is covered by teams based at Clacton, Walton on Naze and 
Holbrook School
Bradwell and Southend Sector runs form Hythe Quay to North Bank River Thames, covered by teams at West Mersea, Bradwell, 
Southend on Sea and Canvey Island
North Kent Sector runs from South Bank River Thames to Reculver Towers covered by teams at Medway, Sheppey and Herne Bay

Together, these teams handle on average 650 incidents a year, the majority by far involving the pleasure section of the marine 
community.

RNLI:
There are six lifeboat stations covering the Eastern Regions in the wind farm area. The regional office of the Royal National Lifeboat 
Institution is based in Hadleigh, with the lifeboat stations located at Burnham on Crouch, West Mersea, Clacton, Walton and Frinton, 
Harwich, Aldeburgh, Southwold and Lowestoft.

●

●

●

●
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The Stations at Walton and Frinton and Lowestoft have slipway launched all-weather lifeboats whilst the Harwich all weather lifeboat is 
designed to lie afloat. Aldeburgh also boasts an all -weather boat, this time carriage launched. The other stations have inshore lifeboats 
such as that illustrated below. In addition the RNLI stations also maintain fast rescue boats, which typical operate closer to the shore.

It is the all-weather lifeboats that are mostly likely to attend a casualty in or near to the site.  

Length Overall 14.3 m

Beam 4.5 m

Summer Draft 1.3 m

Deadweight 26 T

Speed 17.6 knots

Air Draft Approx 9 m

 Table 9.5.3-12: Typical ‘All Weather’ RNLI Lifeboat dimensions (Spirit of Lowestoft)

Length Overall 7.3 m

Beam 2.6 m

Summer Draft 0.8 m

Deadweight 1.5 T

Speed 32.0 knots

Air Draft Approx 4 m

Table 9.5.3-13: Typical ‘Inshore’ RNLI Lifeboat dimensions (Sure and Steadfast)

Approximate travelling times to the Gabbard and The Galloper Banks for the respective offshore lifeboats are shows in Table 9.5.3-14  as 
follows:

Station Time to Inner Gabbard Time to Galloper
Harwich 60 mins 70 mins
Walton and Frinton 85 mins 90 mins
Aldeburgh 70 mins 100 mins

Table 9.5.3-14: Lifeboat travelling times to the site

Note: These are travel times only and exclude time taken from call out to departure. Times will increase in rough weather.

9.5.3.6  Other Search and rescue Facilities

Aerial Support for Search and Rescue Operations:
RAF Wattisham, some 22 miles inland, North West of Harwich, maintain two Sea King HAR3A helicopters specifically for search and 
rescue operations. 

Length Overall 17.0 m

Rotor Diameter 18.9 m

Deadweight 2.8 T

Speed 124.0 knots

Response Time Approx 40 min

Table 9.5.3.15: Sea King HAR3A

The Sea King is fitted with advanced all-weather search and navigation equipment and a computer to assist positioning. In the hover, it can 
be ‘flown’ by the winch operator, who can position the rescue harness with great accuracy. The Sea King can carry 18 passengers, has a 
radius of action of 280 miles and can fly at 124 knots.  

The helicopters can be mobilised at 15 minutes notice between 0800 and 2200 hours for the first and 60 minutes between 0800 and 
evening civil twilight for the second. One helicopter is on standby at 45 minutes notice between 2200 and 0800 hours.  Flying time to the 
site is approximately 23 minutes, giving an overall earliest response time of approximately 40 minutes. The helicopters have approximately 
6 hours endurance, depending on conditions.

Further Local Search and Rescue Facilities
The MCA charter four Emergency Towing Vessels to cover high risk shipping areas around the country. One is based in the Straits of Dover 
and controlled jointly by the UK and French authorities.

Foreign Search and Rescue:
The UK Coastguard cooperates with foreign Search and rescue organisations, with memoranda of understanding in place for most 
locations. The MRCC at Yarmouth has liaison responsibility with RCC Aarhus (Denmark), RCC Bremen (Germany) and the Netherlands 
Coastguard. 
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9.5.3.7  The Position of the Site Relative to Marine Military Activity and Naval Craft

The area of the proposed wind farm is not a known military exercise area, although some naval craft were noted in transit through the area 
during the navigation survey in 2004.

Aircraft and Helicopter Routes
The proposed wind farm is over 30km from all civil aerodromes, and as such the wind farm is outside the statutory notification radius such 
facilities. There are no known low-level aircraft routes in the vicinity of the proposed wind farm, although ongoing aerial bird monitoring 
using light aircraft will continue into the construction and operations phase should the project be built.  There are no helicopter transit routes 
in the vicinity of the wind farm.

Maintenance Dredging and Spoil Grounds
The proposed extension to the southern dock space in the Port of Felixstowe is currently under consideration.  The material extracted 
during the construction process (up to 3.86 Mm3) will be disposed at the existing Inner Gabbard dispersive disposal site, and the site known 
as Inner Gabbard (east) disposal site several km to the west of the Inner Gabbard.  See Section 9.5.12 for more information.

Offshore Oil and Gas
There are no known offshore oil and gas activities in the area of the project.

Subsea Cables and Pipelines
There are no known active subsea cables within the wind turbine arrays.  However there are numerous subsea cables laid between the 
Continent and Eastern England.  Four such active cables are to be crossed by the export cables from the wind farm.  In addition, three 
out of service cables are to be crossed by the export cables.  GGOWL is in discussions with the cable operators on a technical crossing 
solution.

There are no known pipelines in the vicinity of the proposed wind farm or export cable route

9.5.4 Archeology & Cultural Heritage
9.5.4.1 Introduction

The construction of the proposed Greater Gabbard Offshore Wind Farm will cause the disturbance of the seabed off the Suffolk coast and 
land at Sizewell. The placing and construction of turbines meteorological masts and transformer platforms, the laying and burial of inter-
array cables, the export cable and construction of the sub station could have an  impact on the cultural landscape.

The assessment of the submerged and terrestrial archaeological potential in and around the area to be impacted is set out in Section 
10.3.4. The interpretation of the baseline data has revealed many new sites to add to the archaeological record and identified an area 
with a very rich maritime heritage (Figure 9.5.4-1). Underwater, geophysical survey has aided the location of many anomalies and of relic 
palaeo-landscape features. The discrete nature of these sites, the small footprint of each turbine relative to the whole area, and versatility 
of the inter-array and export cables will permit a flexible approach and enable a policy of avoidance. 

The areas that have not been subject to geophysical survey include the shallow water below the low water mark, the inter-tidal zone and on 
land. Here, little is known of buried archaeological sites other than that reported in the Historic Environment Record. There are no known 
sites along the onshore cable route but evidence of continual occupation in the region for thousands of years suggests a high potential for 
remains. To minimise possible damage to any cultural material, there is a need to monitor the excavation of the cable route when passing 
through previously undisturbed deposits.

9.5.4.2 Method

A marine and terrestrial desk based assessment was conducted to identify evidence of archaeological sites and finds. Historical, cartographic 
and geomorphological research along with archaeological interpretation of geophysical survey data was carried out to help interpret the 
potential cultural resource in the footprint of the development. Sources consulted included the following:

National Monuments Record (NMR) and NMR Maritime
United Kingdom Hydrographic office (UKHO)
Cartographic and Wrecks Department
Royal National Lifeboat Institution
Receiver of Wreck
Maritime Coastguard Agency
Suffolk County Council- Sites & Monuments Record
Historic Environment Record
Suffolk Records Office
Shipwreck Index of the British Isles
Titan Environmental Surveys Ltd and EMU Ltd

An extensive historical, archaeological and geomorphological bibliography was called on and information was gathered from libraries, and 
a number of local dive clubs and societies have been approached to help the investigations.

The area identified for study offshore was defined within a box lying east of the Suffolk coast. The study area is a box that measures 
approximately 48.5 nautical miles north-south, and 12.5 nautical miles west-east. The box lies 9 nautical miles east of Orford Ness, and 25 
nautical miles north-east of North Foreland. The study area is larger than the wind farm area as it takes into account the often imprecise 
historical records of ship losses and the strong tides which can cause the scattering of shipwreck artefacts and eroded archaeological 
material over considerable distances. Ship wrecks lying in the wind farm area may have been recorded as lost outside the area or they may 
have been lost and drifted or dragged before settling on the seabed.

A second offshore study area was selected between the Inner Gabbard and Sizewell. This identified vessels that could have been lost along 
the path of the export cable rote. The study areas lie in one of the busiest shipping areas around the UK.

9.5.4.3 Maritime

9.5.4.3.1 Submerged landscapes

The southern North Sea has been subject to dramatic sea level changes due to successive Ice Ages. This has had a huge impact on the 
landmass occupied by human populations. In particular, the changes that have occurred over the last 12,000 years as the last Ice Age 
was drawing to a close has resulted in the study area being submerged. Ahead of the rising waters, the region was a large plain dissected 
by rivers and tributaries which hosted a growing human population in what would have been a productive place to live. By 3,500BC 
sea levels were only several metres below that which we see today. Occupation sites submerged during the transgression can be well 
preserved underwater if remnants of the palaeo-landscape have survived (Figure 9.5.4-2). This has potentially left behind a rich source of 
archaeological material. Archaeological evidence from previous interglacials has been found in underwater fluvial deposits although the 
artefacts are often displaced from their original location. Two middle Palaeolithic hand axes were recovered from the area by trawlers in 
recent years.

●
●
●
●
●
●
●
●
●
●
●
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Figure 9.5.4-1: Chart defining study area with known wrecking incidents and geophysical anomalies recorded
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Understanding the ‘pre-transgression’ landscape and its geomorphological evolution can provide a temporal and spatial framework helping 
to locate the source of archaeological material in the context of prehistoric land surfaces. 

Locations favourable for the preservation of submerged prehistoric sites include:

'Fossil' estuaries and river valleys
The flanks of submerged banks and ridges which have been proven to have peat layers, or which are likely to have peat layers
Valleys, depressions, or basins with wetland or marsh deposits
Near shore creeks, mudflats, and peat deposits
'Fossil' archipelago topographies where sites were sheltered by low-lying islands as the sea level rose

Figure 9.5.4-2: Section through the base of a submerged palaeo-channel on the south coast of England revealing a well preserved 
vegetation and evidence of human activity in a landscape over 8,500 years old

●
●
●
●
●

Geophysical survey identified two palaeo-channels running approximately north south and east west across the wind farm site (Figure 
9.5.4-3). Other palaeo-channels which run parallel to the shore may also be crossed by the cable route to Sizewell.

Figure 9.5.4-3: Sub–bottom profile image of a palaeo-channel showing intercalated sediments with notable horizons which potentially 
harbour evidence of human activity

9.5.4.3 Ship losses

Following the marine inundation of the southern North Sea, the east coast of England has attracted a high density of waterborne traffic. 
Sea craft have transited the study area for millennia forming economic and cultural links with many and varied maritime societies. Maritime 
activity in the region is and has been amongst the highest in the British Isles and the sandbanks have witnessed some of the greatest 
densities of wreck incidents in the UK. It should also be recognised that the number of recorded vessel losses are a fraction of those 
wrecked as the recording of wrecks has only been systematically undertaken in the later historical periods.

The desk based assessment revealed 305 wreck losses in and adjacent to the area of development. 246 of these wrecks were known (13 
of which were aircraft) while 59 were unknown. Inspection of the geophysical survey data revealed 216 unidentified geophysical anomalies 
which were examined to identify any archaeological potential. Following assessment, 44 sites within the area proposed for construction 
proved to be of interest. Of these, 8 were known wrecks, eight were unknown wrecks and 28 were unidentified anomalies. Along the export 
cable route, one shipwreck was identified from the geophysical survey data although 38 wrecks were recorded as having been lost in the 
immediate vicinity. 41 magnetometer targets without a surface expression on the seabed were identified during the geophysical survey. 
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The shipwrecks identified on the side scan sonar will invariably be modern (Figure 9.5.4-4). Older wooden shipwrecks are likely to have 
been buried under the sand. Anything remaining above the surface would be eroded away or broken down by marine physical and 
biological action. Scour pits which develop around ship wrecks become filled with wreck material as it falls from the wreck. These older 
wrecks are the most archaeologically significant but are unlikely to be visible above the seabed and therefore unlikely to be detected by 
side scan sonar survey. There is the potential for very significant wrecks from the Bronze Age onwards that would be hidden in the sand 
but these would be impossible to identify unless direct contact was made. Wrecks with a high ferrous content could be detected although 
chemical changes in iron underwater acts to weaken distortions in the magnetic field. An example of a very significant wreck which would 
be difficult to detect is the Prince Royal, lost 339 years ago in 1666. 

Figure 9.5.4-4: Image of shipwreck on the side scan sonar. The wreck is believed to be the Cormorant lost in 1914

Between 1st June and 4th June 1666 the Thames Estuary witnessed a series of sea battles that are collectively known as ‘The Four 
Days Battle’. The battle began off the Kent coast near North Foreland, but by the 3rd June it was in the area of the Gabbards. Several 
English ships ran aground on The Galloper Sand, most of which were refloated, but the ‘imposing’ Prince Royal stuck fast. The ship was 
surrounded by the Dutch fleet and was forced to surrender. The Dutch were unable refloat the Prince Royal and take her as a prize so she 
was burnt and lost on The Galloper.

If the Prince Royal were to be located it would warrant protection under the Protection of Wrecks Act 1973. 

Other significant wrecks lost during this period include an unidentified passenger vessel, sank in 1754 and the Catharina Sophia, a trade 
vessel, which became stranded on The Galloper in 1774. 

The first half of the 20th century was a period which saw a large number of ship losses as casualties of war. This especially so during the 
World War One, when 26 vessels were lost to mines.

One vessel that was lost in the area to be impacted is the Batavier 5. This vessel sank, in 1916, after it struck a mine laid by the German 
submarine UC-6. Its cargo was 7,000 bales of rice, coffee, and fine goods, as well as £5,000 in sterling and 14 cases of gold. Salvage 
operations were carried out on this vessel in 1955.

Wrecks lost in the twentieth century would not necessarily be of high archaeological significance and none of these vessels are currently 
protected as Controlled Sites or Protected Places under the Protection of Military Remains Act (1986). However, if disturbance of any 
potential military wreck were to take place, work would have to cease until the identity of the wreck was clarified.

9.5.4.4 Terrestrial

On land, information gleaned from data searches which include the Suffolk Historic Environment Record (HER) and the Archaeological Data 
Service, helped inform assessment of local activity. The searches cover an area between Minsmere and Thorpenes and provide a broad 
temporal overview of human activity in the area. 42 local Historic Environment Records were relevant to the archaeological interpretation 
of the region.  Although the known sites would not be affected by the development, the results demonstrated that the area has seen human 
activity for thousands of years. 

Early evidence of human occupation comes from the Bronze Age. Remains of Round Barrows have been found east of Aldringham and lies 
within 2km of the development. In the wider area around Leiston and Aldringham, there is evidence of two other Round Barrows, a cinery 
urn and a socketed axe. The coastal zone played a significant role in the Bronze Age, hosting ritual and funerary monuments. Although 
direct settlement evidence in the area is sparse, it has been noted that there is a strong association between the location of barrows and 
areas of permanent settlement. Consequently, there is potential for ritual or settlement evidence within the area of development.   

Seven previously unrecorded anomalies were identified on the aerial photographs, one of which is located in the field proposed for 
construction of the sub-station.

Along the waters edge, the soft geology of Suffolk coast has resulted in severe and continuing erosion. This erosion has had a significant 
impact on settlements in the area. A historical example of coastal erosion can be seen at Dunwich. During the medieval period Dunwich 
was once more prosperous than Ipswich. In 1587 measurements of the town were 420m east to west and 1.6km north to south. By 1977 
the town was greatly reduced due to coastal erosion, measuring 50m east to west and 480m north to south.

It was also in the medieval period that a settlement was established at Sizewell. By 1237 Sizewell had a market, and a chapel by 1280. It 
has been suggested by some that a convenient method of judging relative population size is to analyse the number of brewers or retailers 
of ale. From the records of 1333 there were 22 in Leiston, in Aldringham and Thorpe it was 29, while at Sizewell the number was 35. Taking 
this data into account, it appears that Sizewell may have been of comparable size or larger than Leiston. Today Sizewell is considerably 
smaller than it was in the 13-15th centuries, as much of the land has been eroded by the sea. During the 16th century much of Sizewell 
was destroyed, and in 1598 the chapel succumbed to the waves. During evaluation work carried out for Sizewell C Power Station, a high 
concentration of 12-14th century pottery was found. The large amount of land lost to the sea implies there is potential for encountering 
archaeological settlement evidence in the near coastal areas around Sizewell. 
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9.5.5 Socio economic
This section sets out the socio-economic context for the proposed Greater Gabbard Offshore wind farm.  The socio-economic assessment 
considers the potential impacts associated within the onshore works at Sizewell in the Suffolk Coastal District administrative area and on 
the wider area of Suffolk.  Comparisons have been made where appropriate to the East of England region, the south east and the UK as 
a whole.

For the purposes of establishing the socio-economic baseline for the project; the local, regional and wider areas have been defined as 
Suffolk Coastal District, Suffolk and East of England.  Some references are made to adjacent local administrative districts in Suffolk, Norfolk 
and Essex for comparison and similarly using the South East of England from a regional context.  The national context refers to England 
and also the UK where appropriate.

The economic performance of the East of England region has shown a tendency to for indicators to show a worsening economic situation 
when moving north and east through the region.  For example, there is generally higher unemployment to the east in areas such as Great 
Yarmouth and Lowestoft.  A similar pattern of weaker economies and house prices reflects this trend.

9.5.5.1 Local Economy

The area of the coast within Suffolk Coastal District is characterised by coastal plain which is a popular residential and tourist area.  The 
area has direct links to the motorway network via the A14 and the A12 and is also well served by rail services to London and the Midlands. 
The Port of Felixstowe (whose extension at the time of print is  currently in the planning system) is the largest container port in the UK and 
the fourth largest in Europe. Stansted and Norwich airports are also within easy reach.

The Suffolk Coastal District is largely rural in character with much of it designated an Area of Outstanding Natural Beauty. It includes the 
towns of Aldeburgh, Felixstowe, Framlingham, Leiston, Saxmundham and Woodbridge.  

Ipswich (a port since the 6/7th Century) is home to many financial and hi-tech companies. It is the County Town and a regional centre 
for employment, shopping, leisure and social/health facilities. Its catchment area extends well into the Suffolk Coastal District and would 
certainly include the towns of Felixstowe, Woodbridge and other settlements along the A12 and the East Suffolk railway line to Lowestoft, 
both being primary communication and commuting routes.

Employment in the District is widely spread, with numerous small firms, companies or, ‘pockets’ of employment in villages or the countryside. 
The only concentrations occur in the larger towns, the town centres, the Fringe of Ipswich, Sizewell Nuclear Power Stations and Woodbridge 
Base which is a major employer and generates a significant amount of income for local businesses. Elsewhere, agriculture, of course, 
remains a primary source of employment. 

The parishes in the north-eastern part of the County are within the Rural Priority Area  (RPA) (formerly the Rural Development Area), 
where the East of England Development Agency has available a limited amount of finance to aid employment in rural communities.  It is 
recognised as an area which suffers from rural disadvantage in the fields of employment, housing, transport and community facilities. The 
RPA programme has both social and economic aims and objectives, recognising the importance of agriculture as the mainstay of the rural 
economy with additional support to assist rural businesses. The RPA covers parts of Waveney, Mid-Suffolk and Suffolk Coastal Districts.

A village facilities survey was carried out in 1994 and a repeat survey subsequently in 2000. Comparison of the surveys indicated that rural 
facilities had declined in the period since the first survey was undertaken.

9.5.5.2 Key Socio Economic Indicators

The existing socio-economic baseline for the assessment addresses the following considerations:

Population and population change
Economic activity and wealth creation
Employment characteristics and change
Unemployment
Deprivation and social exclusion

Population Structure
A detailed view on the population structures and growth rates for the key areas of interest, taken from the 2001 Census and Midyear 
population estimates are summarised below:

Total resident Populations (by numbers)

Suffolk Suffolk Coastal 
District South Norfolk Essex Kent East of 

England South East

All people 678,100 116,900 113,300 1,324,100 1,348,800 5,462,900 8,080,300

Males 333,300 56,800 55,200 646,900 654,600 2,680,900 3,957,000

Females 344,800 60,100 58,100 677,200 694,100 2,782,000 4,123,300

Table 9.5.5-1: Total resident Populations (by numbers) Source: Midyear population estimates (2001)

●
●
●
●
●
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Figure 9.5.5-1: Populations by Age Range  numbers of individuals) Source: Census 2001

The local area (Suffolk Coastal District) has a slightly higher proportion of retired residents (21% of the total population) compared to 18% 
for the UK.  The East of England and South East of England are both lower than the national average at 16%.  This disparity is due to a 
combination of influxing people of retirement age and an outflow of younger people to attend further education or employment.

The population of the Suffolk Coastal District increased by 17.0 per cent to 116,900 between 1983 and 2003.  The population of Suffolk 
increased by 10.7 per cent to 678,100 between 1983 and 2003, compared with an 11.5 per cent rise in the East of England and a 6.5 per 
cent rise in England.

Figure 9.5.5-2: Change in Usual Resident Population: Growth Patterns 
1991 and 2001. Source: Census 1991 / 2001

More recently, over the last 10 years, Suffolk has experienced a smaller increase in population of over 5%.  This compares to a higher rate 
of increase in the East and South East England regions of 6.5% and 6.7%, respectively in the same time period.  All these figures are higher 
than the national average of just over 4%.  

Projections forecast an approximate growth in population of 2% in Suffolk over the five year periods 2006 to 2001, 2011 to 2016 and 2016 
to 2021. This pattern of growth, which is expected to continue at least in the near future, has been driven by in-migration (rather than 
changes in the balance of birth and death rates), which in turn is accounted for by the attractiveness and accessibility of the coastal and 
rural areas.

Employment
There is a distinct pattern of employment across Suffolk Coastal District and Suffolk County. The service industry is the largest sector of 
the local economy employing some 61% of all workers in Suffolk.  In Suffolk Coastal District, transport and communications is the largest 
sector of employment closely followed by the distribution, hotels and restaurants sector. Based upon the 2001 census, retailing, real estate, 
renting and business and also health and social work feature highest numbers of employment.
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Industry of Employment (%)

Suffolk Suffolk Coastal South Norfolk Essex Kent

All people aged 16 - 74 in 
employment 313823 52327 52626 625189 609288

Agriculture; hunting; forestry 3.05 3.77 4.74 1.48 1.82

Fishing 0.06 0.08 0.02 0.02 0.02

Mining & quarrying 0.3 0.16 0.27 0.12 0.17

Manufacturing 15.3 9.6 15.06 13.4 12.2

Electricity; gas and water supply 1.12 1.9 0.52 0.6 0.7

Construction 7.45 6.27 8.07 8.7 8.69

Wholesale & retail trade; repair of 
motor vehicles 17.01 15.11 17.04 16.98 17.17

Hotels and catering 4.94 5.59 4.06 3.72 4.23

Transport storage and 
communication 8.64 15.27 5.16 7.37 8.19

Financial intermediation 3.76 3.6 6.09 8.84 5.43

Real estate; renting and business 
activities 10.41 10.5 11.12 12.87 11.93

Public administration and defence 5.63 5.27 4.35 4.92 5.82

Education 5.99 6.92 7.7 6.93 8.08

Health and social work 10.29 10.72 11.33 9.48 10.57

Other 6.03 5.24 4.49 4.55 4.97

Table 9.5.5-2: Industry of Employment (%) Source: Census 2001

Industries that are strongly represented in Suffolk include food and drink, telecommunications and transport. Other significant sectors 
include agricultural machinery, electronics, research and development, printing and port activities. The growth in the service sector within 
the county reflects the national trend. 

Significant employers in the county include Anglia Water Ltd., BT Advanced Communications Technology Centre, AXA Insurance, Port 
of Felixstowe. Major public sector employers in Suffolk include Suffolk County Council, Ipswich Hospital NHS Trust, Suffolk College and 
Ipswich Borough Council. 

Major employers in Suffolk Coastal District include BT Research and Venturing, Port of Felixstowe Ltd, Notcutts Ltd, Suffolk Coastal 
District Council, Christies Care Ltd, Kenwake Ltd, J Sainsbury Plc, British Energy, British Nuclear Group, Otley College of Agriculture and 
Horticulture, and API Tenza Ltd.   The concentration of jobs in transport and communications in Suffolk Coastal District is contrasted by a 
lower than average proportion of jobs in manufacturing, banking, finance and insurance and the public sector when compared with regional 
and national figures.

Income and Output
Economic Output per head in Suffolk in line with that of the East of England and the rest of the United Kingdom.  A useful indicator of local 
economic health is the ratio of jobs to working age population shown in Table 9.5.5-3 below.

Ratio of total jobs to working-age population

Suffolk Suffolk 
Coastal

South 
Norfolk Essex Kent East of 

England South East GB

Total Jobs 336000 51000 45000 605000 656000 - - -

Density 0.8 0.8 0.7 0.8 0.8 0.8 0.9 0.8

Table 9.5.5-3: Ratio of total jobs to working-age population Source: jobs density (2002)

Figure 9.5.5-3: Number of New VAT Registrations in Suffolk Districts
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Similarly, new VAT registrations provides an indication of the attractiveness of a district to accommodate new business.  Although highest 
of the Suffolk districts, Suffolk Coastal District has a lower than UK average enterprise with only 32 VAT registered firms per 1000 people, 
compared to the national average of 42.  This emphasises the need to stimulate and further diversify the local economy, with development 
of an environment which supports new and expanding businesses.

Figure 9.5.5-4: Average Gross Weekly Earnings in Pounds for Employees (£) [New Earnings Survey: 
residence based statistics by SDC 2000 occupation (2003)]

In 2000, the average weekly earnings for all full time employees in Suffolk Coastal District was £469.80 and Suffolk County was £452.40 
(which compares to £508.80 and £537.40 for the East of England and South East England respectively).  This earnings figure reflects both 
the sectoral and occupational pattern of employment in the area, with a concentration of low value added production and service sectors.

Average gross weekly earnings for the East of England remain above the Suffolk County and Suffolk Coastal District averages.  Data 
compatibility makes long-term assessments difficult, but the general trend appears to be one of improvement.  

It should be noted  that average earnings in the District remain below the regional average.  Increased prosperity through a higher-skilled 
workforce and increased productivity (and therefore earning potential) remain important issues for the area.

Suffolk Coastal District’s percentage of persons of working age achieving NVQ level 3 or higher is steadily increasing.  In 2003, the District 
had the highest percentage at 44.7%, in the county.  

Figure 9.5.5-5: NVQ level 3 or Higher Achievements in Suffolk Districts

The principal issues for the future, not least for the Learning and Skills Strategy, is to continue to raise achievement and also match skills 
to the needs of employers.

Unemployment

Figure 9.5.5-6: Labour supply Source: local area labour force survey (Mar 2003-Feb 2004)
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The level of unemployment has fallen in the UK over the last 10 years although the rate of decline has varied across the country.  Whilst 
there was a minor increase in the numbers of unemployed in 2003 the general trend remains downward and at a low level.  The level of 
unemployment in the Suffolk Coastal District is slightly below that of other comparable rural districts.  

Figure 9.5.5-7: Unemployed as a Percentage of Labour Supply  Source: local area labour force survey (Mar 2003-Feb 2004)

Unemployment numbers are presented as a percentage of those economically active in the community.  Suffolk Coastal District has a 
relatively low number of economically active people compared to more populated districts in the South East.  Nevertheless, for the period 
March 2003 to February 2004, the rate of unemployment in Suffolk Coastal District was 2.1%, this is well below the national average of 5% 
and indeed the lowest of all the surrounding reference areas in the region.  In 2004 there were 7,190 people unemployed in Suffolk (1.8% 
of the working age population), however at Ward level this can fluctuate from 0.3% to 7.4%.

Given that the two nuclear power stations at Sizewell will have contributed to employment in this area, and the forthcoming decommissioning 
of Sizewell A, this low unemployment rate may not be sustained. 

Figure 9.5.5-8: Change in Unemployment by Suffolk Districts

Whilst the figures show a general decrease in unemployment and are at a generally low level, Suffolk Coastal District still has the highest 
number and rate in Suffolk after Ipswich and Waveney.  There are also areas of the District, such as Felixstowe South, with relatively higher 
rates (4.1%).  

County Multiple Deprivation
The general trend on mortality rates in Suffolk Coastal District is downward and remains lower than the county average which is in turn 
better than the national situation.  Similarly, life expectancy at birth in Suffolk Coastal District is on an upward trend and, again, better than 
figures for Suffolk and England.  

The Index of Multiple Deprivation is calculated on a variety of weighted indicators, including poverty, health, education, access to services 
etc.  Using the Multiple Deprivation Index there are no wards within Suffolk Coastal District that are amongst the worst (top 10%) in the 
country.  However, there is significant variation across the District with significant deprivation in Felixstowe South Ward and a pattern of 
poorer wards in the northern part of the District.  

According to the 2004 Index of Deprivation, Suffolk Coastal District is of average affluence compared to other local authority areas. Using 
the average scores of the Super Output Areas in the local authority it is ranked 29 out of 48 local authority areas in the East of England and 
268 out of 354 in England, 1 being the most deprived.
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Figure 9.5.5-9: Multiple Deprivation in Suffolk Coastal District by Ward [Source : SCDC/ODPM]

Health outcomes are not evenly distributed across Suffolk and the main cause of this health inequality is poverty. The variations in health 
closely reflect the patterns of poverty and income inequality across the country.

Standardised mortality rate (SMR) ratio scores for Suffolk Wards between 1991 and 1995 indicates that the coastal wards in the study area 
range from scores of 58 to 114 (100 being the UK benchmark) with rural districts reflecting a lower incidence mortality and fatal diseases 
.

SMR

Area 1989-94 1995-2000 % fall in SMR
Babergh 110 96 13%
Forest Heath 123 101 18%
Ipswich 125 113 10%
Mid Suffolk 110 91 17%
St Edmundsbury 119 104 12%
Suffolk Coastal 102 89 13%
Waveney 119 105 12%
Suffolk 115 100 13%

Table 9.5.5-4: Changes in SMR at district/borough level, 1989-94 compared with 1995-2000

The standard of health in Suffolk in 2003, measured by life expectancy, standardised mortality ratios, and mortality ratios for coronary heart 
disease and cancer indicates that it was similar to or better than that for the region. 

Whilst residents of the District continue to enjoy good life expectancy levels, well above the national average, the 2001 census showed that 
4 in 10 people over the age of 65, living in Suffolk Coastal District considered their life was affected by long term illness.  All agencies need 
to consider how their services are going to help those older people affected by illness.

Tourism and Leisure 
Tourism is of major importance to the District and other centres. It brings in spending power in the form of visitors, and creates employment 
through hotels, restaurants, transport and shops. Major centres of tourism include Aldeburgh, Felixstowe, the coast, Woodbridge and its 
river frontage, together with attractions such as Snape Maltings and Orford Castle. These are all located in the eastern part of the County.

Figure 9.5.5-11: Volumes of Tourists 2000 – 2003 / Source: United Kingdom Tourism Survey (UKTS)
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The coast of Suffolk stretches nearly 50 miles from Felixstowe to Lowestoft, much of it an Area of Outstanding Natural Beauty, attracts 
numerous visitors to Orford Ness, Aldeburgh and Minsmere.  Areas for their nature conservation interest and the District include popular 
seaside resorts such as Southwold.  However, compared to other areas within the region, Suffolk attracts a lower volume of tourists than 
it’s neighbours, Essex and Norfolk.

Nights Spent by Tourists 2000 – 2003

UK Resident - Nights (Millions)
2000 2001 2002 2003

EAST OF ENGLAND 39.8 41.0 44.3 37.6

Suffolk 6.4 6.9 4.4 5.9

Norfolk 12.5 13.8 15.9 13.1

Essex 9.4 7.4 8.2 6.7
SOUTH EAST 73.4 73.5 68.0 60.1

Kent 14.1 12.6 11.1 9.5
Table 9.5.5-5: Nights Spent by Tourists 2000 – 2003 / Source: United Kingdom Tourism Survey (UKTS)

Between 1997 and 2001 the number of UK tourists visiting (day visits) Suffolk increased from 1.3 million to 2.0 million.  The number of 
overseas visitors has remained static in the same time frame at 1.4 million.  The number of tourists remaining overnight in the county has 
generally decreased in the last 4 years reflecting a trend at a more regional level.

 In terms of UK residents, Suffolk has seen an increase in spending from £157 million in 1997 to £314 in 2003.  Suffolk accounted for almost 
19% of spending from UK residents in the East of England in 2003 and nearly 11% of all tourists (UK and overseas).

Spending of Tourists 2000 – 2003

UK Resident - Pounds (£ Millions)

2000 2001 2002 2003
EAST OF ENGLAND 1,537 1,799 1,704 1,654

Suffolk 225 313 163 314
Norfolk 510 573 616 540

Essex 307 283 276 240

SOUTH EAST 2,991 3,391 2,975 2,999

Kent 512 500 420 368
Table 9.5.5-6: Spending of Tourists 2000 – 2003 / Source: United Kingdom Tourism Survey (UKTS)

The coast and heaths of Suffolk contain a diverse landscape, wildlife and heritage of national and international importance. Visitors have 
traditionally enjoyed the peace and tranquillity in the rich variety of coastal, estuarine and heathland habitats that make up the Suffolk Coast 
and Heaths. 

Places within Suffolk Coastal District are celebrated destinations for their cultural attractions and historical associations including the 
Aldeburgh festival and sailing events on the Alde and around Oxford Ness.

Table 9.5.5-7 below shows other attractions in the wider area that also create a strong appeal for tourists.  Despite healthy tourist figures, 
such attractions are finding increasing difficulty in competing with alternative tourist pastimes including a resurgence of outdoor activities.

Major Paid Admission Attractions in the East of England 2003

Attraction County/Unitary Authority Visits 2003

Norwich Cathedral Norfolk 380,000

Southend-on-Sea Pier Essex 379,526

High Lodge Forest Centre Suffolk 248,000

Go Bananas Essex 200,000

Major Free Admission Attractions in the East of England 2003

Attraction County/Unitary Authority Visits 2003

Mannings Amusement Park Suffolk 270,000

Needham Lake & Local Nature Reserve Suffolk 190,000

Pleasure Beach Norfolk 1,500,000

Norfolk Lavender Norfolk 155,000

Candlemaker Workshop Norfolk 75,000
Table 9.5.5-7: Major Paid and Free Admission Attractions 2003 / Source: Survey of Visits to Visitor Attractions England 2003

9.5.6 Noise 
The proposed location of the offshore elements of the Greater Gabbard Offshore Wind Farm is approximately 25 km from the Suffolk 
coastline. The main areas of population along the coastline include Felixstowe, Harwich and Orford. 

The baseline conditions have been divided into onshore and below water or subsea (offshore).  The onshore baseline conditions are further 
subdivided to reflect the offshore aspects of construction work from the wind farm and onshore aspects from construction of the onshore 
sub-station and ancillary work as follows:

The coast around Orford Ness
Sizewell

●
●
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9.5.6.1 Airborne Noise

Representative night-time baseline airborne noise measurements have been taken at three locations on the Suffolk coast. The purpose is 
to establish the background conditions in order to asses the potential effects from :

piling noise from the installation of wind farm foundations;
construction of the onshore aspects of the wind farm at Sizewell; and
operational noise from the sub-station on Ogilvie land west of Sizewell village.

The assessment of these aspects is set out in Section 10.3.6.

The Coast around Orford Ness
This area was chosen to be representative of the closest potential sensitive receptors to the wind farm at a quiet coastal location. Hollesey 
Bay is the closest landfall settlement to the wind farm at 23 km distance.

Night-time noise measurements have been taken by Suffolk Coastal District Council (SCDC) at Shingle Street and Orford Quay.  These 
positions were deemed to represent the positions on the Suffolk coast geographically closest to the proposed wind farm, and hence the 
closest sensitive noise receptors.  A further monitoring position was intended for a location in Bawdsey. SCDC were unable to undertake 
readings due to a generator or irrigation pump in constant operation close to the location. There were also a large number of fishermen and 
their vehicles at the time monitoring was attempted.

Background readings were taken using a Sound Level Meter, set-up to take ‘Fast A’ weighted readings of Leq and L90 in 5 minute periods. 
The meter was calibrated before and after measurements were recorded.  A hand held anemometer was used to determine the wind 
speed. Figure 9.5.6-1 illustrates the detailed locations of where readings were undertaken.

Location 1 - Shingle street, Hollesley (TM 36704 42623)
The weather was calm, dry and warm with broken cloud cover (approximately 50%). No wind was detectable using the anemometer 
although an occasional very faint cool breeze was noticeable coming off the sea.
Monitoring took place at 00:00 hours 21st June 2005 for a period of half an hour.

The background noise sources at this location were waves breaking on the shoreline and a bell from a buoy out at sea. Occasional bird 
calls were audible from nearby trees. A barely audible low frequency noise that appeared to be coming from offshore was also present.  No 
other sounds were noticeable during the duration that measurements were taken.

Ambient noise levels measured 35.1 dB (A) expressed as L(A)eq.  Background noise levels measured 32.5 dB (A) expressed as L(A)90.

Location 2 - Orford Quay, Orford (TM 42502 49515)
The weather was calm, dry and warm with broken cloud cover (approximately 60%). No wind was detectable using the anemometer 
although an occasional very faint cool breeze was noticeable coming off the sea.

Monitoring took place at 01:07 hours 21 June 2005 for a period of half an hour.

a)
b)
c)

Background noise sources at this location were waves lapping against boats. An audible low frequency noise that appeared to be coming 
from offshore was present, and a low flue type noise from a nearby house. Bird calls were also audible from Orford Ness.

Ambient noise levels measured 35.1 dB(A) expressed as L(A)eq.  Background noise levels measured 29.0 dB(A) expressed as L(A)90.

Table 9.5.6-1 shows a summary of the measured baseline noise levels.

Location Shingle Street,  Hollesey Orford Quay, Orford
L(A)eq/dB L(A)max/dB L(A)90/dB L(A)eq/dB L(A)max/dB L(A)90/dB

Average 35.1 - 32.5 31.2 - 29.0

Maximum 37.2 52.6 35.5 33.3 59.9 30.0

Minimum 34.2 45.8 32.0 29.7 43.9 28.5
Table 9.5.6-1: Summary of Baseline Noise Levels at Orford and Hollesey (courtesy of SCDC)

The data demonstrates that the locations represent quiet rural areas where background noise levels below 30 dB(A) may be 
encountered.

Sizewell
Having regard to the likely characteristics of the proposed sub-station and ancillary works in terms of noise emissions, the following noise 
sensitive receptors were identified : 

Coastguard Cottages
Home Farm
Halfway Cottages

Night-time noise measurements have been taken by Suffolk Coastal District Council (SCDC) at the field entrance to the proposed sub-
station location at Sizewell to establish baseline noise levels in the vicinity to the proposed onshore works.

●
●
●
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Figure 9.5.6-1: Locations of Noise Monitoring Positions Near Orford Ness
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Background readings were taken using the same method as set out above between 23:38 and 23:43 hours on the 9 August 2005.  The 
weather was fine and dry at the time of the survey and there was no wind.

Ambient noise levels measured 29.2 dB (A) expressed as L(A)eq.  Background noise levels measured 27.0 dB (A) expressed as L(A)90.

Location Sizewell

L(A)eq/dB L(A)max/dB L(A)90/dB

Average 29.2 - 27.0

Maximum 30.3 47.0 -

Minimum 28.5 32.7 -

Table 9.5.6-2: Summary of Baseline Night time Noise Levels at Sizewell (courtesy of SCDC)

Figure 9.5.6-2: Frequency Distribution of Night-time Background Noise at Sizewell

The results indicate that Sizewell is representative of a quiet rural location.  The noise levels audible from the Sizewell Power Stations does 
not appear to influence night time noise significantly.  

Based upon the low baseline night time noise levels recorded at Sizewell, all of the onshore works will be undertaken during daytime 
working hours (i.e. 08:00 to 18:00 hours plus 1 hour start up and shut down period for fuelling and preparation).  

Daytime measurements were also available from SCDC. Background readings were taken using the same method as set out before 
between 15:00 and 15:40 hours on the 22 August 2005. The weather was overcast at the time of the survey.

Ambient noise levels measured 53.6 dB (A) expressed as L(A)eq.  Background noise levels measured 34 dB (A) expressed as L(A)90.

Location Sizewell

L(A)eq/dB L(A)max/dB L(A)90/dB

Average 53.6 65.1 34

Maximum 57.8 70.6 46

Minimum 36.4 48.5 31

Table 9.5.6-3: Summary of Baseline Day-time Noise Levels at Sizewell (courtesy of SCDC)

Figure 9.5.6-3: Frequency Distribution of Day-time Background Noise at Sizewell
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A baseline noise assessment has also been undertaken by British Nuclear Group (BNG) for the Sizewell A Decommissioning Environmental 
Assessment.  A summary of the baseline data is set out below.

The baseline noise surveys were taken around and very close to the various noise sources on both power station sites. This was done 
at a time in 2004 when all reactors on both the A and B stations were operating normally. Based on these measurements and using 
mathematical models for noise propagation, the noise levels at individual receptors, such as residential properties, have been calculated.

BNG Survey
On 21st December 2004, noise levels generated by the Sizewell “A” and “B” power stations were measured during walk-over surveys of 
both Power Station sites. Baseline noise is normally determined through direct measurement at receptor locations. However, to facilitate 
the prediction of future noise levels when Sizewell “A” has ceased generation, the approach taken for the BNG assessment was to measure 
the noise levels at source and use mathematical modelling to determine the baseline (2004) noise levels at the receptor locations.

Measured noise levels within the power station sites ranged between 60 to 74 dB L(A)eq.

Receptor Traffic noise level
Combined A and B site 
electricity generation noise 
level

Traffic & generating noise 
level combined

Coastguard Cottages 52.8 40.7 53.1

Home Farm 54.4 40.0 54.5

Cliff House 47.9 39.0 48.4

Sizewell Hall 44.5 35.6 45.0

Halfway Cottages 63.1 35.8 63.1

Caravan Site 44.5 37.0 45.2

Sizewell Beach S 40.7 54.7 54.9

Table 9.5.6-4: Baseline (2004) traffic and electricity generating noise levels (L(A)eq,1hr dB(A))

Table 9.5.6-4 above indicates that existing baseline noise levels at Halfway Cottages (i.e. in the vicinity of the proposed sub-station) are in 
the order of 63 dB(A), dominated by road traffic noise.  This level drops to around 55 dB(A) at Home Farm which is set back from the road.  
Therefore, baseline daytime noise levels at the proposed sub-station location are likely to range between 55 and 63 dB(A).

In comparison, the baseline daytime noise level at the landfall and jointing pit locations, represented by Coastguard Cottages, is 53 dB(A). 
Consequently, it is considered that the above results are consistent with the noise levels of a rural location.

Table 9.5.6-5 below provides an estimation of the effect of Sizewell A decommissioning will have on baseline noise levels.

Receptor Total noise level with decom
dB(A) (L(A)eq, 1hr).

Change in noise level from 
baseline year
dB(A) (L(A)eq, 1hr).) 

Change in noise level in future 
year due to decommissioning of 
A station
dB(A) (L(A)eq, 1hr).

Coastguard Cottages 55.0 2.0 2.5

Home Farm 55.2 0.7 1.1

Cliff House 49.8 1.4 2.2

Sizewell Hall 46.4 1.3 2.1

Halfway Cottages 63.4 0.3 0.6

Caravan Site 47.2 1.9 2.9

Sizewell Beach S 58.2 3.2 13.9

Table 9.5.6-5: Summary of worst-case noise predictions for Sizewell A care and maintenance preparations

At all receptors there will be an increase in noise when levels are compared to those in 2004. This is mainly due to direct noise from site 
decommissioning works exceeding any decrease in noise due to end of generation on the Sizewell A site.

The Greater Gabbard onshore noise assessment section (Section 10.3.6) will consider these noise levels in the assessment.

9.5.6.2 Subsea Noise

Background subsea noise results from contributions of noise from both natural processes in the ocean, such as sea state, seismic disturbances, 
meteorological conditions, noise emitted by marine mammals and anthropogenic influences, such as shipping traffic, aggregate extraction 
activity or oil and gas production. Background noise measurements provide a basis against which to compare measurements of a specific 
noise source and estimate to what range the noise may be having an effect.

Whilst non-anthropogenic noise is always present and can generate high levels of underwater noise, it is considered that for the purposes of 
this assessment, the baseline noise environment mainly comprises the contribution of anthropogenic noise, as shipping traffic contributes 
significantly to the baseline underwater noise environment.

Methodology
This section describes the equipment used to record the background noise levels at the proposed Greater Gabbard Offshore Wind Farm.

To measure the background noise at the proposed Greater Gabbard Offshore Wind Farm, measurements were taken on two transect lines, 
east and west of the Inner Gabbard shallows. 

The hydrophone was deployed from the boat at first 5m and then 10m depth below the water surface. The hydrophone was supported in 
the water column by an anti-heave buoy. Each time a measurement was taken the hydrophone was allowed to drift 10m away from the boat 
so as to reduce any noise caused by the boat rolling.
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In all cases the transects were followed approximately as the boat was positioned as accurately as possible taking account of wind and tide 
such that the measurement was taken at the appropriate position on the transect line.  This was required so that the boat could be silent, 
to ensure minimal interference in the sound recording process.  The exact position of every measurement was however logged by GPS so 
that where distances, where presented, are accurate.

Measurements
Depending on the characteristics of the noise source, measurements were taken using one of two hydrophone types.

The conditioned hydrophone signal was digitised to record and analyse the underwater noise data. The system had a measurement 
bandwidth of 10 Hz to 250 kHz and was calibrated to International Standards.

Electrical grounding of the equipment was achieved using a brass plate, either in the hull or immersed in the sea over the side of the 
vessel.  In addition, all measurement systems were battery powered, removing contamination of the signal by electrical and mechanical 
noise from a generator.  During measurements, all electrical and mechanical systems on board the vessel were shut down to minimise 
electrical noise.

To minimise noise contamination from waveslap from the hull of the vessel, the hydrophones were deployed approximately 10 m from the 
boat, suspended at suitable depths from an anti-heave buoy, and fastened to the vessel via an anti-shock cable mount.

Sound speed profile measurement
Underwater noise measurements, in conjunction with relevant sound velocity profiles, were made.  A conductivity, temperature and depth 
probe provided the required parameters for the calculation of sound speed and was lowered through the water column to provide a sound 
speed profile.  The measurements were logged on the laptop computer as a function of depth, in order to subsequently evaluate sound 
velocity profiles.

Other measurements
The following records were also made for each underwater noise measurement:

Source and measurement position GPS co-ordinates (accurate to about 10 m)
Time and date
Wind speed and direction
Sea state
Local shipping movements
Relevant video and photographic recordings
Water depth

Measurements of background noise.
Background noise results from contributions of noise from both natural processes in the ocean, such as wind and wave noise, and 
anthropogenic sources, such as shipping traffic or oil and gas production. The background noise measurements taken at the proposed 
Greater Gabbard Offshore Wind Farm provide a basis against which piling noise may be reviewed. 

1.
2.
3.
4.
5.
6.
7.

A set of 115 background noise measurements were taken around the Greater Gabbard Offshore Wind Farm, at a depth of 5 and 10 metres. 
Of these 69 were taken at 5m depth and 46 were taken at 10 m depth. Each measurement was thirty seconds in length and recorded at 
350 thousand samples a second, that is, with an acoustic bandwidth of 150 kHz. The wind direction was south-westerly and wind speed 
varied between 2 and 8 mph; the sea state was calm to slight throughout the background noise measurements.

The background noise in unweighted units.
A typical time history of a 30 second noise recording is shown in Figure 9.5.6-4, which illustrates how the noise varies over time. The figure 
illustrates the pressure time history of the noise in Pascal versus the time in seconds.

Figure 9.5.6-4: The time history of a 30 second noise recording taken at 16:57 on 15/10/2004

The noise is relatively featureless, but it may be noted that there is a variation in level which is associated with the passage of waves, and 
hence with variations in water depth.  

Figure 9.5.6-5 below shows the mean and statistical properties of the background noise measurements as a  Power Spectral Density 
(PSD) in dB referenced to 1 µPa2 per Hz. The PSD has been smoothed in 27th octave bands to reduce variance, and is plotted to show 
the variation of levels as a function of frequency. The figure shows the 99% confidence intervals for the PSD levels measured of all the 
background noise recordings around the Greater Gabbard region. The blue bar represents the mean PSD level, and the upper and lower 
limits contain 99% of the measured spectral densities. In general, there is a decreasing variability in the level with increasing frequency.   
The majority of the levels fall within a band of plus or minus 10 dB of the mean.  The general form is typical of coastal noise, showing a high 
level at low frequencies (probably as a result of noise from distant shipping) and a rapid decrease in level with frequency.
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Figure 9.5.6-5: 99% confidence intervals for the Power Spectral Density levels of background 
noise recorded around the Greater Gabbard site.

Figure 9.5.6-6 below indicates the frequency distribution of the noise Sound Pressure Level across all the background noise measurements. 
Each Root Mean Square (RMS) level has been plotted as a function of the number of occurrences of the level within 5 dB bands. 

Figure 9.5.6-6: The Distribution of Background Noise Measurements from the Greater Gabbard Site.

The figure indicates that in general the background noise levels range from 110 to 150 dB re 1 µPa.  The distribution of these background 
levels is centred around a mean of roughly 125 dB re 1 µPa at a depth of 5 metres, and a slightly higher mean of 130 dB re 1 µPa at a 
depth of 10 metres.  These levels are typical of coastal noise.  It is common that sound levels are lower near the water surface, due to the 
“pressure release” effect, which may also be interpreted as sound waves reflected and inverted at the surface tending to cancel out direct 
sound waves. 

It should be noted that these results are a “snapshot” taken on one day at sea and the levels may vary more significantly with tidal, sea 
state or wind conditions.  

The background noise in dBht units
The measurements of noise herein are presented as dBht levels. This scale incorporates the concept of “loudness” for a species.  The 
metric incorporates hearing ability by referencing the sound to the species’ hearing threshold, and hence evaluates the level of sound a 
species can perceive. Experimental evidence indicates that the scale provides an objective rating of the effects of underwater noise on 
marine animals. 

Since any given sound will be perceived differently by different species (since they have differing hearing abilities) the species name must 
be appended when specifying a level.  For instance, the same sound might have a level of 70 dBht for cod (Gaddus morhua) and 110 dBht 
for seal (Phoca vitulina).  

The perceived noise levels of sources measured in dBht (species) are usually much lower than the unweighted levels, both because the 
sound will contain frequency components that the species cannot detect, and also because most marine species have high thresholds of 
perception of (are relatively insensitive to) sound. 

The results presented herein relates to species for which reliable audiograms are available, which could be present in the area of Greater 
Gabbard, and which are of significance, commercially or environmentally. The selected species are Salmon, Bass, Herring, Common Seal 
and Harbour Porpoise. Audiograms for these species are summarised in technical report TR 9.5-6

Unweighted noise levels are a relatively poor indicator of the likely behavioural effects of noise, because hearing ability and frequency range 
of hearing may differ greatly from species to species.  

Figures 9.5.6-7 and 9.5.6-8 are histograms illustrating the dBht levels of the background noise at depths of 5 m and 10 m respectively. Their 
variability has been indicated by plotting the measured dBht levels as a function of the number of occurrences of a level in 5 dB bins, in a 
similar fashion to the previous plot of Figure 9.5.6-6.

These two plots show the respective background noise levels, calculated as dBht levels (i.e. as perceived by different species), at the  
proposed Greater Gabbard site. The levels have been calculated for four fish species, comprising cod (gadus morhua), salmon (Salmo 
salar), bass (Dicentrarchus labrax) and herring (Clupea harengus).  The levels have additionally been calculated for two marine mammal 
species, common seal (Phoca vitulina) and harbour porpoise (Phocoena phocoena). 

It is interesting to note the significant variations in the perceived noise level from species to species, confirming the unsuitability of a simple 
measure like the unweighted sound pressure level in estimating the behavioural effects of noise.
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Figure 9.5.6-7: The distribution of background noise at the Greater Gabbard site at 5 metres depth; dBht units.

Figure 9.5.6-8: The distribution of background noise at the Greater Gabbard site at 10 metres depth; dBht units. 

The dBht levels recorded at different depths are very similar for each species, except that in general the measurements recorded at 5 
metres depth have slightly lower means.  It may be seen that the dBht levels of the background noise for the salmon and bass are almost 
identical, and are relatively low at a mean level of 25 dBht.  These are both species which are adapted for noisy environments and hence 
which have highly insensitive hearing. The wind farm location is therefore a “quiet” location for these species.  However, the herring, which 
is a “hearing specialist” fish and which has sensitive hearing adapted to the relatively quiet coastal and deep waters, experiences a much 
higher background noise level of 50 dBht. The seal and harbour porpoise also experience a much higher noise level, with mean levels of 
43 dBht and 65 dBht respectively.

In human terms, a level of 25 dB over threshold (i.e. 25 dB(A)) would be typical of a quiet rural location at night.  Busy offices yield levels 
of about 50 dB over threshold and 70 dB would be typical for an engineering workshop.

Given the high incidence of shipping traffic and other marine uses in the southern North Sea and particularly this part of the outer Thames 
Estuary, the baseline subsea noise environment is typically noisy due to anthropogenic sources.

9.5.7  Marine Recreation and Amenity
9.5.7.1  Introduction

This section describes the existing marine recreation activity in the outer Thames Estuary, together with an outline of the level of activity 
on the site itself.  

The activities included in this section comprise : 

Sailing and Cruising
Recreational Angling
Recreational Diving

The information for this section has been obtained through consultation with the Royal Yachting Association (RYA), both centrally and 
locally, through reference to the RYA document “Sharing the Wind – Regional Boating in the Offshore Wind Farm Strategic Areas”.  
Information on angling and diving has been obtained through consultation with local diving clubs and local vessel operators.

9.5.7.2  Sailing and Cruising

The Thames Estuary is a challenging and complicated area for recreational sailing. It has a density of recreational sailing second in the 
UK only to the Solent area. 

This high level of recreational sailing activity is serviced by 92 clubs, 14 marinas and 73 RYA training centres. In addition there are an 
estimated 22,500 moorings. No reliable estimate can be produced for the number of vessels or crew involved but by inference from the RYA 
national membership data-base, total berths within marinas is around 6, 900 in the strategic area and membership of clubs in the adjacent 
regions (Eastern, Thames Valley and South East) is around 55,000. Cruising Association records show that approximately 30% of their 
national UK members are based within 40 miles of the area.

●
●
●
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Recreational sailing in the Thames Estuary comprises :

Canoeing and sail-boarding in the creeks and minor rivers
Dinghies and other small boats in all rivers and off coasts to about 15 miles
Cruiser passage-making, both motor and sail, between all combinations of shore facilities
Cruiser day-sailing, both motor and sail, in all coastal areas from Whitstable to Harwich
Personal watercraft are popular but confined to certain locations inshore only
Practical sail training in the area is extensive and based on most of the larger marinas
‘Traditional’ sailing craft in the area such as smacks, barges and other gaff-rigged craft
Visitors from Scandinavia, the Netherlands and south Coast of England

These categories are assessed below :

Category Relevance to Offshore Wind Farm 
Site Likelihood of Effect Included in the Assessment ?

Canoeing and Sail-Boarding 
in Creeks and Minor Rivers

Activity takes places close to land 
when compared to wind farm 
position

Very Unlikely No

Dinghies and other small 
boats in all rivers and 
offshore all coasts to about 
15 miles

Dinghies and smaller boats unlikely 
to venture out as far as wind farm 
location due to sea conditions.  

Very Unlikely No

Cruiser passage-making Cruising activity within the site does 
occur

Likely Yes

Cruiser day-sailing Cruising activity within the site does 
occur

Unlikely No

Personal watercraft The site may well be visited by 
personal watercraft

Very Unlikely No

Practical sail training Sail training does occur adjacent to 
the site

Likely Yes

Traditional’ sailing craft Activity may occur at wind farm site Likely Yes

Visiting craft The site will be passed by visiting 
craft

Likely Yes

Table 9.5.7-1 Recreational sailing in the Estuary

Therefore canoeing, sail-boarding, personal watercraft, cruiser day-sailing and dinghy activity has not been pursued any further in this 
assessment.

●
●
●
●
●
●
●
●

The coastline adjacent to the proposed Greater Gabbard offshore wind farm is home to many sailing and cruising clubs, and recreational 
angling clubs.  In addition, at least one major offshore race per year (Royal Ocean Racing Club) is known to take place in the vicinity of the 
site The following marinas have been identified in the area : 

Shotley Marina (350 berths) 
Suffolk Yacht Harbour (500 berths)
Woolverstone Marina (200 berths) 
Royal Harwich Yacht Club (rising to 50 berths)
Fox's Marina, Ipswich (150 berths) 
Neptune Marina, Ipswich (150 berths) 
Haven Marina (180 berths)

Recognised Routes within the Thames Estuary Strategic Wind Farm Area
The RYA and Cruising Association have identified the following issues in the area of the wind farm :

“Yachtsmen passing through the area, from one boundary to another, are inevitably on long passages. To the north, 
there is no reliable refuge nearer than Lowestoft or Yarmouth, neither of which can be counted as an all-weather 
refuge. Yachts on these passages will generally wish to follow a straight line outside all sandbanks to or from 
Orfordness to a position either inshore at North Foreland or outside of the Goodwin Sands or to the Sandettie area. 
Many will wish to use the Knock and Long Sand Light Buoys as waypoints.”

Passage From the North: “Yachts heading for areas between the Deben and Crouch normally stay entirely within 
the wind farm development exclusion area. However, under certain conditions of wind over tide, the Wallet area 
becomes notoriously difficult to navigate through, so yachts wishing to enter the Crouch will use the East Swin or 
King’s Channel.”

Passage From the Continent : “Yachts from the east have to cross the Traffic Separation System (TSS) which extends 
across the whole of the Thames Estuary mouth. By the requirements of the International Collision Regulations 
(ColRegs) the tracks of these yachts will change unpredictably so do not follow a set route.  They avoid the Gabbard 
and Galloper banks and prefer the Falls Gap in conditions which make the North and South Falls areas inadvisable. 
Since all these passages are out-of-sight of land most yachts will wish to confirm their positions by sighting the 
buoyage marking these hazards. With the exception of yachts approaching via the North Foreland to southerly 
destinations or via the north of the Gabbard to northerly destinations, all recreational craft on these passages cross 
the strategic wind farm area”.

●
●
●
●
●
●
●



Greater Gabbard
Offshore Winds Ltd

9—248

“Important passages in the strategic wind farm area include :

• Ore and Deben to Thames, Medway, Swale and Ramsgate
• Harwich and Walton to Thames, Medway, Swale and Ramsgate
• Colne, Blackwater and Crouch to Ramsgate
• Thames and Medway to Harwich (certain states of tide)
• Swale to Walton and Harwich (certain states of tide)
• Ramsgate to all except Thames, Medway and Swale”

“Yacht racing takes place from most rivers within the area, particularly dinghy and small boat racing. Races for larger 
boats, including international races, takes place from Harwich, Mersea and Crouch. Race courses are set only on 
the day of the race when actual winds may be partially predicted and will normally be designed to avoid major areas 
of commercial shipping.“

Yachting and Cruising Activity
The wind farm location, being over 12 nautical miles offshore from the nearest point on land, is considered to be at the edge of the range 
for day-sailing.  Therefore the most likely activity in the area is confined to passages either from East Anglia to Dover, or from the Thames 
area to the Continent (and vice versa).

9.5.7.3  Recreational Angling

The Inner Gabbard and The Galloper sandbanks are visited by recreational angling charter parties on a regular basis.  A handful of vessels 
from Orford and Aldeburgh are known to visit the banks, for rod and line fishing.  The main attraction of the area for anglers is bass, which 
are attracted to the “surf” on the edges and tops of the banks.

9.5.7.4  Diving

A number of dive clubs were approached to gain information on their activities in the area. Diving activities in this area appear to be 
relatively infrequent. This is due to the fact that the area is some distance from the shore and the sand banks provide a fairly plain dive 
environment. The wrecks in the area seem to be of low interest to divers, this is borne out by the infrequent numbers of reports to the 
Receiver of Wreck.

9.5.8 Traffic 
This section describes the existing local transport infrastructure and traffic in the context of the relevant aspects of the proposed sub-station 
site, associated cable laying works and grid connection.

Construction traffic movements and the associated effects are set out in the traffic assessment section in section 10.3.8.

9.5.8.1  Primary Road Network

The A12 road forms part of Suffolk’s primary route network and serves the counties of Essex and Suffolk including the towns of Colchester, 
Ipswich and Lowestoft.

The A12 comprises a dual carriageway from its junction with the M25 as far north as Woodbridge with intermediate sections dualled 
between Woodbridge and Lowestoft, although much of this section is single carriageway.

●
●
●
●
●
●

The A12 forms one of two main spine roads that connect East Anglia and its ports with London and the rest of the UK.  It also links the East 
Suffolk coast with the port of Felixstowe via the A14.

9.5.8.2  Local Road Network

It is proposed that access to the site will take the same route as the designated route for the construction of Sizewell A and B Power 
Stations.  The proposed route to site would be from the A12, exiting at Yoxford along the B1122 and then turning east along “Lovers Lane” 
towards Sizewell and Sizewell Gap Road to the site.  This access route is shown in Figure 9.5.8-1.

The B 1122 Middleton Road access route is generally 5.6m to 7.1m wide, and is in good condition.  The B1122 continues south-eastwards 
as the Yoxford Road and forms an wide bend eastwards at its junction with Fordley Road.  The B1122 becomes the Leiston Road shortly 
before passing through the village of Theberton.  There are generally kerbs on both sides of the road here and there are approximately 
twenty roadside properties at Theberton. The B1122 then turns southwards as it approaches Leiston Abbey (as Abbey Road).  Much of 
the road is not kerbed and grass verges exist on both sides.  Approximately fourteen further roadside residential properties exist along the 
B1122 excluding Theberton village.  

The national speed limit applies on the B1122 with the exception of 30mph restrictions along the Yoxford Road section (Littlemoor Road 
junction to Mill Street), through Theberton village and the approaches to Leiston Abbey junction.  A 40mph limit also applies from Mill Street 
to Title Road.  There are no apparent conflicts to access from street furniture or from parked vehicles.

The U2822 Lovers Lane is accessed from Abbey Road routing east-west, before bearing southeast to circumnavigate the town of Leiston.  
Evidence of road straightening and widening can be clearly seen from works undertaken prior to Sizewell A construction, for example the 
junction with Sandy Lane adjacent to Leiston Common.  Lovers Lane is generally 5.9 to 6.2 m in width with few kerbs and localised road 
widening to 9.4m on some bends.  There is one residential property on Lovers Lane.  A speed limit of 30mph is in force. 

Lovers Lane joins the C228 Sizewell Gap Road at Crown Farm 300m east of Sizewell (railway) Crossing and approximately 750m west of 
the proposed sub-station site.  The road width ranges from 6.1m at the proposed new sub-station access point to 7.4m at the temporary 
works entrance for the directional drilling.  The road narrows as it enters into Sizewell village itself.    A 30mph speed restriction applies 
along Sizewell Gap road.

There are three residential properties along Sizewell Gap road. The road is kerbed on both sides with the kerb on the south side of the 
road recently converted to a cycle track.

The proposed temporary access point for the construction works for the directional drilling pit and cable jointing pit will be situated adjacent 
to the Home Farm access road U2838 (opposite the Sandy Lane junction), south-west of the Vulcan Arms Public House and 280 m to the 
south-west of the Sizewell power stations access road.  This location is currently an existing field access point for agricultural vehicles. 

Evidence from historical Ordnance Survey Maps and from information provided by Suffolk County Council Environment and Transport 
Team also shows Sizewell Gap Road has been straightened and widened in a number of places to facilitate the construction of Sizewell A 
Power Station in the early 1960s.  

Road surfaces and structure generally appear in good condition. None of the routes are known to have any width or weight restrictions 
currently in force, and there are no major road improvement programmes scheduled which would affect access from the primary route 
network.
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There are several existing traffic origins and destinations along the proposed access route which include:

Sizewell A and B staff journeys to and from work
Sizewell A and B fuel flask exchange at about 1 movement per week
Sizewell A and B other operational maintenance traffic
Home Farm and Sizewell Hall traffic 
Sizewell caravan site
Sizewell Gap beach users
Sizewell Café deliveries
SCDC household waste disposal site

In addition, Sizewell “A” decommissioning traffic is planned from January 2007 for a 10 year period including defuelling activity comprising 
up to 6 fuel flasks transferred to Sizewell Crossing railhead per week.

Consultation with British Nuclear Group has indicated that decommissioning works for Sizewell “A” may coincide with the construction of 
the onshore components for the proposed Greater Gabbard Offshore Wind Farm project. The envisaged traffic volumes for these works 
will considered in the traffic assessment section (Section 10.3.8).

9.5.8.3  Traffic Flows

Suffolk County Council publish an annual report for their automatic traffic count monitoring sites for the primary route network.  The latest 
report for 2003 indicates that traffic volumes are up 3% overall in Suffolk from 2002 counts, with Suffolk Coastal District showing an average 
change of +4.3%. Suffolk Coastal District Council has the lowest numbers of Heavy Good Vehicles (HGVs) by percentage of traffic volume 
per district, with 6.2% of the traffic volume comprising HGVs, but shows the highest overall increase in traffic since 1996 base levels.

Suffolk’s increase in traffic is based upon A class, B and C road monitoring and excludes trunk road counts.  Trunk route counts in Suffolk 
show a 31% increase from 1996 base levels.

Traffic levels on the A12 south of Yoxford for 2003 were 10872 (AADT), 5% higher than 1996 levels. Heavy Duty Vehicles (HDV) levels 
comprised 14.4% of the traffic surveyed.

Suffolk County Council has also provided classified automatic traffic count data in proximity to the proposed access route, at the following 
locations : 

A12 south of Yoxford (surveyed between 23 April – 9 May 2005)
B1122 east of Yoxford (20 -26 April 2004)
B1122 Theberton village (6 -15 July and 3 -6 September 2002)
Leiston, Lovers Lane (29 -30 June and 1 -7 July 2002), and 
Sizewell (2 -12 August and 8 -12  September 2001)

●
●
●
●
●
●
●
●

●
●
●
●
●

The survey locations are shown in Figure 9.5.8-2.  A summary of the relevant data is shown in Table 9.5.8-1 below.

Weekday Saturday

Location

AM Peak Hour (08:00-
09:00 hours)

PM Peak Hour (17:00-
18:00 hours)

12 Hour (07:00-19:00 
hours)

12 Hour (07:00-19:00 
hours)

Total HDV Total HDV Total HDV Total HDV

A12 at Yoxford
(grid ref 639300 268120) 858 118 891 77 9133 1226 4552 -

Middleton Road east of 
Yoxford
(Grid Ref: 640488 268444)

335 4 308 2 2780 41 2109 -

Theberton
(Grid Ref: 643910 265689) 410 25 387 12 4042 241 3347 -

Lovers Lane
(Grid Ref: 644080 263740) 235 - 120 - 1604 - 1062 -

Sizewell
(Grid Ref: 647063 262596) 362 - 170 - 2253 - 1498 -

Table 9.5.8-1: Two-way Peak hour and total traffic movements along the proposed access route including  
HGVs (courtesy of Suffolk County Council).

Typical weekday total traffic flows for the proposed access route on the local network range from 1,604 to 4,042 with comparable HDV flows 
between 41 and 241.  No HDV data has been obtained for Sizewell Gap or Lovers Lane.
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9.5.8.4  Predicted Trends

The Department for Transport sets a number of national growth rates based on ‘high’, ‘central’ and ‘low’ predictions, central being the most 
likely forecast.  The ‘central’ prediction for Suffolk for 2006 and 2011 is set at 19% and 28% above 1996 levels respectively (averaged over 
all road types). However, the growth rate for B, C and unclassified roads is likely to exceed this (2003 figures for Suffolk already show a 
10% and 20% increase for B and C road respectively).  

9.5.8.5  Traffic Speeds

Vehicle speeds have been surveyed in automatic traffic counts performed by Suffolk County Council.  The Middleton Road and Leiston 
Road sections of the B1122 have a designated speed limit of 60 mph.  Elsewhere the local road network along the access route has speed 
restrictions of 30 mph and 40 mph. Local speed limits are set by considering the geometry of the road characteristics as well as the volume 
of road user activity.

Location Mean Traffic Speed (mph) 85%ile Traffic Speed mph

A12 South of Yoxford 37.5 43.5

B1122 East of Yoxford 51.4 48.9

B1122 Theberton 35.8 42.2

Lovers Lane No data available No data available

Sizewell Gap No data available No data available

Table 9.5.8-2: Traffic Speed Data (Courtesy Suffolk CC)

The observed 85th percentile speeds along the B1122 were greatest along the Middleton Road section and generally varied between 47 
and 50 mph.  At Theberton 85th Percentile speeds ranged from 40 to 44 mph.

It is apparent that vehicle speeds were generally within the speed limit at the time. Local speed limits are set having regard to the geometric 
characteristics of the road layout as well as the extent of road users activity. The speeds demonstrate an existing road geometry that 
necessitates lower vehicle speeds which are consistent with the low rate of accidents. 

9.5.8.6  Accidents

A total of eighteen personal injury accidents have been reported by Suffolk Police in the latest available three-year period to 31 December 
2004 on the preferred construction access route between Sizewell and the A12 including the junction with the A12. 

There have only been three injury accidents along Sizewell Gap and Lovers Lane over the latest available three-year period.  One at Lovers 
Lane occurred in light, dry conditions with a vehicle turning left.  At Sizewell Gap Road, one accident occurred at the western end near 
the junction with King Georges Avenue during light, wet/damp conditions.  The remaining accident occurred on a right hand bend near the 
Vulcan Arms Public House in dry conditions at night.

The accident rate along the access route can be calculated as 0.080 injury accidents per million vehicle-kilometres (mVkms). This should 
be compared to the national average rate of 0.303 (Volume 13 of the Design Manual for Roads and Bridges). The observed accident rate 
is significantly lower than the national average for this type of road and the records therefore confirm that there are no abnormally high 
accident rates or increased road safety issues along the proposed construction access route.

The above analysis demonstrates that the current road network accommodates existing vehicle movements in a safe manner consistent 
with the geometric layout of the road network.

9.5.9 Oil and Gas Developments
There are no known offshore oil and gas activities in the area of the project.

9.5.10  Marine Aggregate Extraction
There are three areas licenced or to be licenced (subject to consent) for the extraction of marine aggregates (source : The Crown Estate), 
indicated below and shown in Figure 8.2-1.

Company Extraction Area Reference Licenced Annual 
Tonnage Status Distance from 

Greater Gabbard

RMC Marine (SCS) 239/1 300,000 Licence 2.2 km to NW

RMC Marine (SCS) 452 250,000 proposed, for 
10 –15 years Application 0.5 km to NW

RMC Marine (SCS) 364/1 200,000 Licence 6.2 km to NW

Hanson 119/3 100,000 Licence 4.1 km to W

Table 9.5.10-1 Marine Aggregate Extraction Areas adjacent to the proposed Greater Gabbard offshore wind farm

Overview of Activity
An overview of aggregate extraction activity has been obtained following meetings with marine aggregate extraction companies.

The majority of vessels can hold between 2,500m3 and 5,000m3 of material.  Whilst all vessel activity is subject to market demands, a 
typical working week for operators in the Thames is 3-4 extractions each of 2,500m3 volume.  Therefore on average between 7,500 and 
10,000m3 of material is removed.  The vessels service mainly the local markets, using Thames and Medway ports.

The dredging in the area is mainly undertaken by trailer suction dredgers, sailing at between 1 and 3 kts in line with the tidal direction (tide 
parallel).  Screens in the order of 10mm are used, and loading times for a full 2,500m3 load increase from 2-3 hours without screens to 
5-6 hours with screens.  The material extracted in the area is generally very gravelly sand for the construction industry, with limited silt as 
by-product.

There is generally no seasonal trend to the amount of material extracted.
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Figure 9.5.8-1: Proposed Access Route and Minor Road Features and Receptors
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Figure 9.5.8-2: Traffic Count and Personal Injury Accident Locations
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9.5.11 Subsea Cables and Pipelines
Subsea Cables
There are many known subsea cables in the vicinity of the project (source The Crown Estate) as indicated below and as shown in  
Figure 8.6-1.  There are no known subsea oil or gas pipelines in the vicinity.

Company Reference Status Distance from Greater Gabbard

National Grid Transco UK-Netherlands 
Interconnector (Britned) Proposed Southern Route 4 km to South of Galloper

GT UK Atlantic Crossing Seg B1 Telecom 3 km to East of the Inner Gabbard

British Telecom Farlands Telecom Intersects proposed export cable route 
– cable crossing required with BT

British Telecom UK-Netherlands 12 Telecom Intersects proposed export cable route 
– about to be decommissioned

Interoute Concerto North Telecom Intersects proposed export cable route 
– cable crossing required with Interoute

Interoute Concerto South Telecom Intersects proposed export cable route 
– cable crossing required with Interoute

Table 9.5.11-1: In-Service Subsea Cables adjacent to Greater Gabbard 
and Export Cable Route

Company Reference Status Distance from Greater Gabbard

Hermes Raittel Hermes 1 Out of Service Telecom 
Cable Intersects proposed export cable route

British Telecom UK-Netherlands 5 Out of Service Telecom 
Cable Intersects proposed export cable route

British Telecom UK-Netherlands 3 Out of Service Telecom 
Cable Intersects proposed export cable route

Table 9.5.11-2: Out of Service Subsea Cables adjacent to the proposed  
Greater Gabbard Offshore Wind Farm and Export Cable Route

Offshore Pipelines
There are no known pipelines in the vicinity of the proposed wind farm or export cable route.

9.5.12 Marine Waste Disposal and Dumping
The area around the Greater Gabbard site has relatively few areas licenced for marine waste disposal.  There is a pending application 
which intends to use an adjacent area for disposal of its material.

The proposed extension to the southern dock space in the Port of Felixstowe is currently under consideration.  The material extracted 
during the construction process (up to 3.86 Mm3) is proposed to be disposed at the existing Inner Gabbard dispersive disposal site shown 
in the figure below, and at a new site known as Inner Gabbard (east) capital dredging disposal site. This site is not currently licensed.

The Inner Gabbard Maintenance Dredgings Disposal Site located over 5 km to the west of The Galloper and  is recorded as open.  Details 
on disposal volumes provided by CEFAS are shown below.

Year Wet Weight (Tonnes)

1998 657,064

1999 2,745,679

2000 1,244,426

2001 2,674,549

2002 2,903,108

2003 3,468,655

2004 3,289,371
Table 9.5.12-1  Inner Gabbard (TH052) disposal record

The Area 108/3 site is approximately 17,3 km to the west of The Galloper is recorded as an open site and used in 2004 only with the 
disposal of 122,970 tonnes wet weight material.

The Inner Gabbard proposal area coincides with two closed experimental dumping areas known as Warren Springs Experimental Area 2 
and 2/1.  These were previously used for small occasional releases of less than 50 litres to test equipment. Small amounts of chemicals 
and oil were released on the sea surface and have not been licensed for use since 1998.

There is also a site named North-West Shipwash (site HU199) inshore of the Inner Gabbard site that has been licensed for use for the 
period June 2004 to June 2007 but has not yet had any material disposed at it as of June 2005 (see Figure 8.4-1).  Its co-ordinates are:
 

Decimal degrees Decimal degrees

Latitude Longitude Latitude Longitude

51 54.740 N 01 34.210 E 51.9123 1.5702

51 53.790 N 01 33.900 E 51.8965 1.5650

51 52.700 N 01 33.970 E 51.8783 1.5662

51 52.200 N 01 33.160 E 51.8700 1.5527

51 54.490 N 01 33.480 E 51.9082 1.5580

Table 9.5.12-2: Co-ordinates of North East Shipwash Disposal Site
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9.5.13 Defence Activity and Civil Aviation
Unlike many other coastal areas around the UK, the area off Suffolk is not a busy area for defence activity.  It is uncommon for submarine, 
surface vessel and aircraft operations to occur in this area, and specifically in the vicinity of the proposed wind farm.  

Following consultation with the Civil Aviation Authority (CAA) and the National Air Traffic Service (NATS), the nearest civil aerodromes to 
the development are at Southend to the south west and Manston to the south.  Both of these aerodromes are outside the 30km radius for 
consideration of safeguarding.

9.5.14  Abandoned Munitions
The possibility exists for abandoned munitions to be present in the site, and for the construction work to be halted due to vessels and their 
personnel being in danger.  

As such mines, torpedoes, small calibre shells or other WWII UXO might present a risk to contractors undertaking wind turbine foundation 
or subsequent construction works (eg the emplacement of anti-scour mats and cable laying).

Neither the Health & Safety at Work Act 1974, nor the Construction (Design & Management) Regulations 1994 specifically require a 
search for unexploded ordnance prior to undertaking construction work. However, there is an obligation on those responsible for intrusive 
engineering work to ensure that a comprehensive threat assessment is undertaken and where appropriate risk mitigation measures are 
implemented, with regard to all potential underground hazards on site.

9.5.15 Electromagnetic Interference (EMI)
Investigation into the potential interference of television and radio reception due to the presence of wind turbines has been widely reported 
as the service aims to provide a universal coverage.  To limit the potential impact the siting of the turbine array needs to be carefully 
considered and situated in a position that is favourable for TV transmitters serving the local populace.  VHF radios and mobile telephones 
are additionally used by fishermen in the vicinity of the proposed development for communication purposes

Wind turbines are substantial vertical structures and can potentially affect electromagnetic communication signals, which are being 
transmitted across the site.  A report covering the assessment and avoidance of electromagnetic interference due to wind farms (Hall, 1992) 
identified the potential for turbines to scatter incident waves both forward and back.  Interference due to forward scatter is known to only 
occur if the turbine is situated directly between the receiver and transmitter, or a few degrees off axis.  The intensity of the signal received 
will vary with the rotation of each blade as a result of forward scatter.  Back scatter results in the a delayed signal arriving at the receiver 
relative to the direct signal.  If the receiving antenna is not directional enough to differentiate between the two signals then a pulsating 
second signal image may be observed which for television reception is perceived as a pulsating secondary image on the screen.

The methodology used to ascertain the number of links across the site was via direct consultation with the best known telecoms operators 
in the UK. The following operators, known to operate networks in the UK, were consulted on the location of the proposed Greater Gabbard 
Offshore Wind Farm : 

BBC
Vodafone
Cellnet
Crown Castle UK
Home Office
Independent Television Commission
National Air Traffic Services Ltd
ntl Group
One-to-One
Orange
Radiocommunications Agency
Cable and Wireless

None of the above indicated that the wind farm would impair their services, implying that the wind farm area is “lightly crossed” by such 
media.

●
●
●
●
●
●
●
●
●
●
●
●
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10 Assessment of  
Environment 
Impacts

10.1 Physical Environment
10.1.1 Introduction
This section presents an assessment of the potential effects of the 
proposed Greater Gabbard Offshore Wind Farm on the physical 
environment covering aspects of both the marine environment and 
onshore works at Sizewell.

10.1.2 Offshore Physical Environment
10.1.2.1 Setting the Scene 

Scales of Assessment 
For each regime (hydrodynamic, wave and sedimentological), the 
impacts have been assessed in accordance to current guidance and 
best practice: DEFRA, CEFAS and DfT (2004), OfDPM (2001) and 
DEFRA (2005).  

This has been undertaken over the following temporal scales, including the baseline which is presented in Section 9.3.2: 

Construction phase;
Post-construction phase;
Sediment recovery phase (period during which a new equilibrium position is attained with the wind farm in place);
Lifetime of the wind farm array, or operating phase; and 
Post-decommissioning phase.

Within the assessment, the following topics have required specific attention, and are therefore discussed within the appropriate regimes:

Hydrodynamic and wave regimes:
Effect on the spatial distribution of wave patterns and tidal flows and sedimentation (all near-field) and wave direction and energy 
at far-field locations;
Assessment of the scales and magnitudes of processes controlling sediment transport rates and pathways; and
Assessment of climate change impact on the coastal process regime.

Sediment regime:
Effect on the spatial distribution of near-field sedimentation;
The extent to which the bed sediment is mobilised;
Scour around the turbine structures and consideration of scour protection;
Scour around any cabling overlying the sediment surface;
Sediment mobility and the natural variability of sediment depth across the near-field and the effect on turbine foundations and 
cable burial depth; and
Effect of cable laying on local levels of suspended sediment;

Stakeholder Concerns
Whilst undertaking this study, a series of coastal process issues were raised as a result of the consultation of the Environmental Impact 
Assessment (EIA) Scoping Report  have been considered.  These are in addition to those generic issues listed above.  The responses 
received from consultation with 69 organisations or groups are detailed in Table 9.3.2-1 and can be grouped into the following key issues:

Sea bed stability, form and function in particular for the two sand banks falling within the proposed offshore wind farm boundary;
Coastal issues, including the potential changes to wave attenuation over the banks and its impacts on the shoreline;
Cumulative impacts; and
The interactions in the environmental system and the potential impacts that the turbine structures may have upon it.

10.1.2.2  Assessment Methodology

The coastal regime is a dynamic environment that responds to the periodic effects of tides; the episodic effects of wind and waves; and 
the trends associated with climate change issues (e.g. sea level rise).  The form of the response may influence rates of sediment transport 
or lead to changes in the local morphology of the seabed and coastline.  A baseline description of these processes is therefore necessary 
(Section 9.3.2), along with a description of any changes to these processes once the wind farm scheme is in place. 

●
●
●
●
●
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-
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●
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(courtesy fo GE Wind Energy)
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The overall method of investigation is based on a combination of qualitative assessment of site data, empirical evaluation and detailed 
numerical modelling to define the magnitude and significance of any changes to the existing coastal process regime.

Project Description: The ‘Realistic Worst Case’ Scheme Definition
In order to ensure a conservative approach to the assessment of coastal processes a scheme design was developed to reflect the ‘realistic 
worst case’ scheme definition.  It should be noted that this scheme definition is only applicable to the coastal process investigation.  

Within the wind farm boundary, as approved by The Crown Estate, there has been consent applied for a maximum installed capacity 
of 500MW.  The final implementation of this maximum installed capacity will not be known until after the confirmation of consents when 
available turbine technology and respective ratings are confirmed.  It is presently assumed that turbines will be rated between 3 and 7MW.  
For the lower 3MW rated turbine the total number of installations will not be greater than 140 units, with the number of units reducing to 
as low as 71 if the higher rated turbines are adopted.  In relation to coastal processes, the larger number of 3MW turbines represents the 
‘realistic worst case’.  The arrangement of lower rated turbines consequently permits a lower separation to adjacent units due to  smaller 
blade diameters and downstream wind effects.  For the 3MW unit a minimum separation of 650m is planned for distances along and 
between the turbine rows.  In relation to coastal processes, the shortest separation represents the ‘realistic worst case’ layout.  

The area within the boundary can accommodate far greater than 140 turbines at this spacing, and thus, taking into account the respective 
areas proposed for development around each bank, an arrangement with two-thirds of the structures around the Inner Gabbard and one-
third around The Galloper has been used as the ‘realistic worst case’.  In addition, the structures have been placed at locations closest 
to the sand banks, whilst avoiding the areas defined as ‘no-build’ by the developers.  The no-build areas have been defined based upon 
the morphological understanding of the sand banks movement, in addition to known archaeological features.  These locations therefore 
have the greatest potential to affect the ‘form and function’ of the sand banks.  The final arrangement of structures is illustrated in Figure 
10.1.2-1.  

Figure 10.1.2-1: The ‘Realistic Worst Case’ Scheme Layout
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In using the minimum, or closest, spacing of the turbines, the biggest effect, or ‘worst-case’ impacts between the turbines can be assessed.  
Should higher rated turbines be constructed then fewer units will be required and the spacing between the adjacent towers will also 
increase.  It has been previously agreed with both DEFRA and CEFAS that it is the greater number of ‘smaller sized, smaller spacing’ 
structures that represent the ‘worst-case’ arrangement rather than the lower number of ‘larger, bigger spaced’ turbines.

The foundation options which exist for the proposed wind farm development are three-fold:

Concrete gravity base;
Driven steel multi-pile (e.g. tripod); and 
Driven steel monopile.

It is likely that the final arrangement of foundations for this development may comprise more than one of the options listed above.  However, 
as yet, it is not possible to confirm which foundation solution will be used.  Therefore, the coastal process investigation has taken the 
concrete gravity base option as the ‘worst-case’ structure as this represents the greatest physical obstruction to marine  environment 
processes and thus has the potential to cause the greatest changes to the wave and tidal regimes.  This foundation type also involve a far 
greater degree of seabed preparation than the other structures and hence introduces a greater potential for sea bed disturbance during 
the construction phase.  The turbine features are relevant to the coastal process assessment are given in Table 10.1.2-1 with schematic 
diagrams provided in Figure 6.5-6.

Foundation 
Type

Dimensions Volume of 
Sediment to be 
Excavated (m³)

CommentsPile 
Diameter

Base 
Width

Skirt 
Penetration

Concrete 
gravity base 5.5 36 2 3200 Takes 3 days per 

pile

Driven steel 
multi-pile 
(tripod)

2.1 (x3) 40 n/a

Negligible, but a 
maximum spill rate 
of 5% is expected.  
This equates to a 
volume of 0.1.

Takes 2 to 3 hours 
per pile.  Expect 1 
structure per day.

Driven steel 
monopile 6.5 (up to) n/a n/a

Negligible, but a 
maximum spill rate 
of 5% is expected.  
This equates to a 
volume of 3.5.

Takes 4 to 6 hours 
per pile.  Expect 1 
structure per day.

Table 10.1.2-1:  Foundation details

●
●
●

In summary, therefore, the realistic ‘worst-case’ scenario used in the coastal process assessment includes:

Turbines located as close as feasible to each other with an along and between row spacing of 650m;
The gravity-base, representing the largest foundation dimensions; and
A design to provide the greatest ‘obstruction’ to the physical environment.

Scheme Assessment
A ‘bottom-up’ approach is taken to assess the impact of the scheme upon the existing coastal processes.  This approach was approved by 
DEFRA, JNCC and CEFAS prior to implementation.  This method primarily examines the potential effects at the: 

structure scale (single turbine) and then increases spatially to the 
near-field, or development site, and finally the 
far-field, or regional scale.  

These investigations are discussed further in the following sections.

Structure Scale
A series of parametric tests was undertaken at the structure scale to provide a relative assessment of two of the three foundation types 
which represent the extremes in scale of the foundation options, and thus a relative interaction with the physical environment.  The two 
foundation types investigated are that of the monopile and gravity-base, representing the smallest and largest dimension of structure and 
accordingly the smallest and largest effects upon coastal processes, respectively.  These assessments were undertaken to provide a 
sufficient representation on the different physical environments (waves; tides; sea bed characteristics) that exist within the wind farm site.  

The parametric tests undertaken consider the relative scale of the structure to the local environment, as well as the intended construction 
methodology, and use a series of tests as :

Slender pile theory (i.e. the assumption that the obstruction is relatively small in context with the surrounding water column – the 
ratio of pile diameter versus water depth is very small).  This test is important in that all other empirical methods including scour 
analysis rely on this theory ;
Diffraction parameter.  The influence of waves can be assessed in terms of the potential of the device to create wave separation 
around the object leading to diffraction;
Keulegan-Carpenter (KC) number.  Allows an assessment of whether waves become important to the scour process; and
Scour depth.  For the assessment of scour potential, the local sea bed can be considered to be in a ‘live bed’ regime, in that it has 
previously been shown that sediments are active under periods of normal tidal conditions.  On the basis of accepting slender pile 
theory, the equilibrium scour depth can be determined according to methods described by DNV (2004). 

●
●
●

i.
ii.
iii.

●

●

●
●
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Near-and Far-field
Numerical models have been developed to assess the effects of the potential development upon the existing coastal processes over two 
scales allowing different effects to be determined:

Near-field.  The model has been used to determine the potential effects of the entire development upon existing coastal processes, 
with the objective of illustrating multiple devices that act independently to each other; and
Far-field.   This numerical scheme was used to illustrate any consequences to the physical environment that exist outside the 
development site, including any potential impacts upon the shoreline.  In-combination effects have also been assessed at this scale, 
using sediment plume modelling.

Both are used to represent a single layout, the reasonable ‘worst-case’ scenario based on the largest number of installations in a layout 
offering the closest spacing.  The numerical schemes used for both scales are summarised in Table 10.1.2-2.

Process Regional Scale
(Far-field)

Local Scale
(Near-field)

Hydrodynamics DELFT3D-FLOW
 10 layers in the vertical

DELFT3D- FLOW
 nested into Regional model

Waves
DELFT3D-WAVES (HISWA)
 Refraction (due to both depth and current)
 Shoaling (due to both depth and current)
 Breaking

MIKE21-BOUSSINESQ WAVE
 Refraction
 Shoaling
 Reflection
 Diffraction

Suspended sediment 
transport patterns DELFT3D-PARTICLE N/A

Transportation of scour 
material DELFT3D-PARTICLE Empirical scour calculations

Transportation of drilling 
spoil DELFT3D-PARTICLE N/A

Transportation of aggregate 
activities spoil DELFT3D-PARTICLE N/A

Table 10.1.2-2:  Numerical modelling approach

The full technical details of these models, in addition to the proving techniques are provided in Technical Report TR 9.3-1b.  The procedure 
for model proving is based on the need to demonstrate each of the models are ‘fit-for-purpose’ for the range of scenario tests required.  In 

●

●

the context of hydrodynamics, this has required calibration and validation of the models over the full range of tides, from neaps to springs, 
and comparing predicted values to equivalent measured data (i.e. water levels and current speeds and directions).  

To assess the potential and fate of any localised scour around the turbine structures, in addition to that provided by the parametric tests, a 
combination of site information and model outputs has been used to derive inputs to suitable empirical methods.  Results of the empirical 
scour assessments are presented in Technical Report TR 9.3-1b

Near- and Far-field Model Applications
A large number of representative events have been described with the modelling tools, enabling a comparison between baseline and post-
development scenarios.  This has enabled a thorough assessment to be made of the potential impacts of the scheme on coastal processes.  
At the regional scale (far-field), the following issues have been considered:

Changes to the overall tidal flow regime, and how this may alter sediment pathways;
Changes to the wave regime, caused by diffraction, focusing effects and sheltering, and how these may impact upon sediment 
transport and the coastline;
Fate of any sediment dispersion arising from the development either during construction / decommissioning or scour development in 
the operational phase; and
Interaction between sediment dispersion from adjacent development activities

At a local scale (near-field) the numerical modelling information has supported an assessment of the following issues:

Potential for local scour to occur around the base of the wind turbines, and the cumulative effect of multiple structures; and
Effects on the local wave climate (wave reflection and diffraction) and how this might influence sediment mobility.

Determination of Significance
The tools used to determine the potential effects of the proposed wind farm upon existing coastal processes provide an indication of the 
change in various parameters (i.e. tidal flows) from the baseline scenario.  However, it remains to determine the significance, or otherwise, 
of the modelled effects.  A method that has been previously utilised to determine the significance of an effect has been adopted within this 
assessment, in order to reduce the level of subjectivity, and is presented in Table 10.1.2-3.

●
●

●

●

●
●
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Scale Regime Issue Specific Question to be 
Addressed Criteria for ‘Insignificance’

Far-
field

Tidal Flow changes
Direction / magnitude No anticipated large scale alteration to tidal flow speeds and / or direction on a regional scale. Assessment to take into account the magnitude of baseline flows and the magnitude of the change with respect to these baseline 

flows.

Tidal residuals No anticipated changes to the direction and magnitude of residuals, relative to the baseline, that represent a switch in tidal dominance (i.e. flood to ebb or vica versa) or alterations to gross residual circulations around banks, 
sufficient to affect bank maintaining processes.

Wave Wave climate changes Alteration to regime wave 
climate characteristics No anticipated changes to the regional wave climate that would be expected to impinge upon other sea bed uses / features or along adjacent coastline. 

Sediment

Increase in suspended 
sediment from 
foundation spill

Plume creation No anticipated increases in background suspended sediment levels with a duration and extent considered to impact upon sea bed / coastal interests

Sediment fate No anticipated deposition of sediment on the sea bed arising from foundation spill impacting upon sea bed features / users, for example smothering of benthos, reduction in navigable depths.

Increase in suspended 
sediment Cable laying impacts No anticipated increases in background suspended sediment levels arising along the cable route due to the cable burial process with a duration and extent considered to impact upon other adjacent sea bed / coastal interests.

Existing transport 
pathway changes

Bed load pathway changes No anticipated alteration to a known bed load transport pathway that is likely to impinge on features supplied by the pathway  The direction and magnitude of the pathway to be considered where possible along with the 
sensitivity of the environment

Suspended sediment 
pathway changes

No anticipated alteration to a known suspended load transport pathway that is likely to impinge on downdrift features or features affected by any newly created pathway. The direction and magnitude of the pathway to be 
considered where possible along with the sensitivity of the environment.

Coastal sediment 
transport changes

Alteration to existing 
transport along Suffolk coast

No anticipated alteration longshore or cross-shore coastal sediment transport along adjacent stretches of coast likely to have a detrimental effect on the form and function of coastal and associated features.  The direction and 
magnitude of the pathway to be considered where possible along with the sensitivity of the environment.

Scour
Plume creation No anticipated increases in background suspended sediment levels with a duration and extent considered to impact upon sea bed / coastal interests.

Fate of scour material No anticipated deposition of sediment on the sea bed arising from scour around foundations impacting upon sea bed features / users, for example smothering of benthos, reduction in navigable depths

Wind farm and 
aggregate dredging 
interaction

Interaction of sediment 
plumes

Assessment of the potential for the interaction of any sediment plume arising from the two activities.  Considered insignificant if no anticipated interaction that leads to a greater effect than would be reasonably expected from 
the two individual activities not acting ‘in combination’.

Near-
field

Tidal Flow changes Bifurcation of flows around 
structures

Structures in the marine environment will inevitably lead to flow bifurcation.  However, these changes would be expected to be localised and should be confined to within the wind farm site and a narrow strip outside of the site 
boundaries.  To consider the significance in more detail requires placing the changes to flows into the context of their implications for sediment transport.  Therefore, changes to near-field flows are considered insignificant if (1) 
they do not alter the gross tidal residual circulation around banks that are important bank maintaining processes and (2) they do not lead to scour effects that are considered significant (see ‘Scour around Structures’ section 
below).

Wave Wave height changes Wave transmission changes As above, structures in the marine environment will inevitable lead to a change in wave transmission past the structure.  However, these changes to waves would be expected to be localised.  Therefore, if the changes to 
wave transmission do not translate to a significant change to the regional wave climate, then these changes are considered insignificant (See: far-field changes to wave climate, above)

Sediment Scour around structures Creation of scour holes The turbine structures will also inevitably lead to a degree of scour (in the absence of scour protection).  However, provided the scour holes created by each individual structure do not interact with adjacent scour holes then 
this can be considered to be insignificant, in the context of physical processes and the physical environment.

Table 10.1.2-3 :  Criteria for the initial assessment of ‘insignificance’ applied to various potential coastal process changes 



Greater Gabbard
Offshore Winds Ltd

10—6

10.2.1.3 Assessment of Effects

The effect of the wind farm upon the existing physical processes has been sub-divided into three categories, as for the baseline 
(hydrodynamic (tides); waves; sedimentological).  Changes in any of these three regimes may have the potential to impact the 
morphological regime. However, it is important to place the changes observed due to the proposed development in context of the natural 
changes which will occur within the coastal process system, regardless of whether the wind farm was to be installed or not.  An example 
of natural variability within the coastal system is that of sea-level rise, which may in turn influence the present day tidal range, current 
flows and thus the sediment and morphological regimes.  This process is described in more detail in the baseline Section 9.3.2.

The impacts of the proposed development are investigated over a range of temporal and spatial scales. It is important to consider both 
the near-field and far-field study areas, defined as the area within the immediate vicinity of the turbine grid and along the cable route and 
the wider coastal environment over which effects due to the development potentially could occur, respectively.  It is the consideration 
within the far-field area that must take due account of potential in-combination effects.  Here ‘in-combination’ effects are considered to 
arise in combination between the proposed Greater Gabbard Offshore Wind Farm and other sea bed activities (for example aggregate 
dredging).  Consideration of the ‘in-combination’ issues has been discussed in theTechnical Report (TR 9.3-1b).

Hydrodynamic Regime
Impacts upon the hydrodynamic regime as a consequence of the construction phase are typically only likely to be associated with 
the short-term presence of engineering equipment, for example jack-up barges, placed temporarily on site to install, for example, the 
turbine structures.  As such equipment is only likely to be positioned at one site at a time for a relatively short duration (of the order of 
days), the consequential effects upon the hydrodynamic regime is deemed to be small in magnitude and localised over both temporal 
and spatial scales.   

It is the effects during the operational phase that have the potential to be both larger in magnitude and may exist over the extent of 
the array over the near- and far-fields.  In addition, the effects will last over greater temporal scales.  Potential changes may occur to 
the water levels, current speeds and directions.  Impacts during this phase have been investigated further with numerical modelling 
techniques, the full technical details of which can be found in TR9.3.1b).  

In order to determine the potential effects, numerical simulations have been undertaken for both the baseline scenario i.e. the pre-
development environment, and the scheme scenario, i.e. with the wind farm in place.  The results from both these simulations have 
been compared in order to provide a quantification of the changes resulting from the development.  The worst-case scenario has been 
simulated here, using the layout shown in Figure 10.1.2-1 and the foundations represented as gravity-base structures.

Near-field modelling has been undertaken using a model grid with a resolution of 80m, the finest resolution possible to allow coverage 
of the entire wind farm site whilst being computationally efficient.   This scale of modelling will result in the over representation of the 
turbine structures and thus over-exaggerate the impacts of the wind farm.  Results are shown for changes in flow speed and direction 
at times of peak flow in Section 9.3.2. 

The results show that the changes in flow direction are minor and are of the order of +1 to 2 degrees.  These changes are also confined 
to the development site, in particular in close proximity to the location of the turbines and are not shown to occur on the banks.  This 
concurs with previous work investigating similar scale turbines, illustrating that flow changes are predominantly closely associated with, 
and restricted to, individual turbines. The changes are largest around each structure, with a wake extent diminishing over a longer 
length scale. The extent of the wake is intrinsically linked to the magnitude of the tidal stream, reversing in direction between ebb and 
flow tides. The changes are also only typically observed during peak flows i.e. there is little / no change predicted at lower flows.

Flow speed changes are also shown to occur, and shown in Figure 10.1.2-2 and 10.1.2-3.  Here it can be seen that the changes typically 
occur as a reduction in speed, of the order of less than 0.1m/s and immediately adjacent to the turbines of the order of 0.15m/s.   There 

are also areas of flow speed increases to the west of the banks, however these are of the order of less than 0.1m/s and as such are not 
expected to create significant changes in the existing flow regime, and thus the behaviour, associated with the sand banks.  Even at the 
scale of the modelling (80m) the largest changes associated with each turbine remain isolated, rather than combining with each other. The 
overall flow speed changes are larger in  extent within the Inner Gabbard site than The Galloper.  This is a direct consequence of the relative 
number of turbines found in each; 70% are found in Inner Gabbard and 30% in The Galloper.

Figure 10.1.2-2: Difference in Current Speed at Times of Peak Flood (Spring Tide) as a Result of the Wind Farm Installation (Near-Field 
Model)  
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Figure 10.1.2-3: Difference in Current Speed at Times of Peak Ebb (Spring Tide) as a Result of the 
Wind Farm Installation (Near-Field Model)  

Changes to the flow regime due to the presence of the wind farm scheme have also been assessed through an investigation of the 
dominance between the flood and ebb stages of the tide.  Any significant change in this parameter could lead to consequential changes in 
the sand transport pathways associated with the sand banks, and any future morphological development of these features.  Therefore, in 
the sand bank environment this will typically demonstrate the principal sediment transport mechanisms with the net direction equating to 
the direction of the net sediment transport.  In these environments, the circulation pattern is also shown through the direction of any sand 
wave asymmetry.  On both Inner Gabbard and The Galloper, the sand wave asymmetry has provided evidence that the circulation around 
the banks is in a clockwise direction.  The characteristic circulatory pattern is also supported by the hydrodynamic data collected as part of 
the Greater Gabbard project and illustrated in Figures 10.1.2-4 and 10.1.2-5.  The clockwise circulation pattern is produced by a dominant 
ebb tide to the west of the banks and a dominant flood tide to the east.  

Figure 10.1.2-4: Ebb and Flood Dominance to the West and East of the Inner Gabbard, Respectively (Data Measured at sites GG1 and GG6, 
Respectively)
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Figure 10.1.2-5: Ebb Dominance to the West of The Galloper (Data Measured at Sites GG2.  Note No Data 
was Measured to the East of This Bank)

Maximum sediment transport rates result at the peak of tidal flows.  Consequently, peak ebb and flood phases during a spring tide will be 
responsible for the major part of sand transport.   A spring tide residual for the baseline scenario has been illustrated using a current speed 
difference plot.  It can be observed that, as indicated by the measurements, the circulatory pattern results from ebb and flood dominance to 
the west and east of the banks, respectively.  Away from the bank flanks, no dominance is shown by the flood or ebb tide.  This is illustrated 
in Figure 10.1.2-6.  

Figure 10.1.2-6: Flow Dominance for the Baseline Scenario.  Peak Flood Current Speed Minus Peak Ebb Current Speed in Local Model 
(Positive, Red, Values Indicate Dominate Flood Flows, Negative Values, Blue, Indicate Dominant Ebb Flows)
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The same plot has been reproduced for the ‘with scheme’ scenario, as illustrated in Figure 10.1.2-7.  It can be seen that there is no difference 
in the tidal dominance associated with either bank.   A change in tidal dominance is however seen within the turbine array.  This change is 
from ‘no tidal dominance’ to that of a ‘flood dominance’.  It is suggested that the increase in flood dominance is in reality a consequence 
of a reduction in the ebb flows rather than an increase in the flood flows.  This is supported by the differences in flow speed discussed 
earlier.  The reduction in ebb flow is of the order of 0.05m/s to 0.15m/s; the average and maximum changes respectively.  These changes 
are similar to those observed within the flow speed.  This represents a 4% to 12% change in the flow speeds currently experienced; such 
an order of change is not expected to significantly affect the existing regime, and thus the associated sediment transport potential.  The 
absence of any change in the tidal regime on and around the sand banks also suggests that the presence of the wind farm will not result in 
changes to the associated sand transport pathways, and any future morphological development of these features.  

Figure 10.1.2-7:  Flow Dominance for the Wind Farm Scenario.  Peak Flood Current Speed Minus Peak Ebb Current Speed in Local Model 
(Positive, Red, Values Indicate Dominate Flood Flows, Negative Values, Blue, Indicate Dominant Ebb Flows)

In addition to the changes observed in the flow parameters, changes in water levels have also been assessed.  This has been undertaken 
through a comparison at selected points around, and on, the sand banks throughout the entire spring-neap tidal cycle.  These points are 
shown in Figure 10.1.2-8 and the results tabulated in TR9.3-1b.

Figure 10.1.2-8:  Location of Observation Points Used in the Modelling of Water Levels, Within the Near-field Model
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Far-field modelling has been undertaken to determine whether there is the potential for any effects over a spatial scale larger than the 
development site that may extend to the coastline or interact with adjacent sea bed interests. This has been undertaken using the regional 
model which has a grid resolution of, approximately 300m in the development area, increasing in areas further afield.  

The results show that the changes in flow direction and speed are restricted to within the wind farm site, and immediately adjacent to it.  
There are no changes predicted over the wider area nor on the sand banks.   This agrees with the more detailed modelling undertaken 
with the near-field model. For the magnitude of changes the reader is referred to the near-field changes which will resolve these effects 
more realistically.  

A consideration of water level changes has also been undertaken, and it is apparent that there are no changes predicted beyond the 
development site.  As with those observed in the near-field modelling, changes due to the wind farm are less than those that would be 
expected as a result of changes within the natural system i.e. sea level rise.  A consideration of the changes water levels, flow speeds and 
directions have also been undertaken at selected points within the numerical model to assess changes over a 24 hour period.  This period 
was for the spring tide, when changes as a result of scheme developments are generally larger.  Two points were selected on the Inner 
Gabbard and The Galloper banks.  In addition to the changes resulting from the scheme, variations to these parameters have also been 
assessed as a consequence of sea level rise.  The results are shown in Figure 10.1.2-10.

The results show that the maximum change in water level due to the wind farm is of the order of +0.002m (2mm).  This change is deemed 
insignificant, especially in the context of natural changes due to sea level rise which is expected to be of the order of 100mm over the 
lifetime of the wind farm project.  Such minimal changes can be observed throughout the tidal cycle, as illustrated in Figure 10.1.2-9.

Figure 10.1.2-9:  Water Levels Pre- and Post-Scheme Throughout the Tidal Cycle at Selected Points within the Development Site.  (Upper 
Plots Show Base (Red) and Scheme (Blue) Water Levels; Lower Plots Show Changes in Water Level Between the Two Scenarios) 
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Figure 10.1.2-10: Temporal Changes in Water Levels, Flow Speeds and Directions as a Consequence of (i) the Wind Farm Development 
(Gravity Base Structures) and (ii) Sea Level Rise.  Shown for a Selected Location In the Centre of (i) Inner Gabbard and (ii) The Galloper
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The results show that the effect of the wind farm development upon all the parameters is comparable to that which would be expected as a 
consequence of sea level rise; all changes can be considered as negligible relative to sea level rise.  Maximum changes on both the banks 
are given in Table 10.1.2-4, and are seen to occur on the ebb tide and the following low water.

Parameter
Inner Gabbard The Galloper

Scheme Sea Level Rise Scheme Sea Level Rise

Water level (m) 0.00 0.10 0.00 0.10

Flow speed (m/s) 0.02 0.005 0.005 0.002

Flow direction (deg.) 10 10 2 0

Table 10.1.2-4:  Maximum changes in water levels, flow speeds and directions as a consequence of (i) the wind farm development (gravity 
base structures) and (ii) sea level rise.  Shown for a selected location on (i) Inner Gabbard and (ii) The Galloper

It is assumed that the post-decommissioning phase will involve the removal and / or burial of any structures related to the wind farm 
development.  Therefore, impacts upon the hydrodynamic regime as a consequence of this phase will be comparable to those identified for 
the construction phase, and thus no significant post-decommissioning impacts are anticipated.  

Wave Regime
Impacts upon the hydrodynamic regime as a consequence of the construction phase are typically only likely to be associated with the 
presence of engineering equipment, for example jack-up barges, placed on site to install, for example, the turbine structures.  As such 
equipment is only likely to be positioned at one site at a time for a relatively short duration, the consequential effects upon the hydrodynamic 
regime is deemed to be small in magnitude and localised over both temporal and spatial scales.  In addition, health and safety regulations 
are such that it is likely that operations will only be undertaken during conditions of relatively small wave conditions. 

It is the effects during the operational phase of the development upon that is likely to have greater effects upon the wave regime, both in the 
near- and far-fields.  The parameters of the wave climate that may undergo change are the wave heights, periods and directions.  The potential 
effects during this phase have been assessed using parametric and numerical modelling techniques.  As with the hydrodynamic modelling 
investigations, the potential impacts of the development are assessed through a comparison with the pre-development conditions.

An investigation into the impacts of the individual structures upon the wave regime has been assessed using the parametric tests described 
above on a structure scale approach.  Application of these methods have been undertaken for a range of water depths and pile diameters. 
The water depths investigated have been from 10m to 50m, although it should be noted that the turbines present within the ‘worst-case’ 
scenario are located in depths of 24m to 38m only.  Pile diameters up to 6.5m were investigated, based upon the turbine descriptions given 
in Section 6.  In addition, these combinations of parameters were assessed for a set of representative wave conditions.  These events are 
chosen to represent conditions that are expected to be both regular over the operational phase, and also the extreme conditions and were 
taken from a consideration of the wave conditions from all directions.  The events chosen were those that occur:

100 times per annum (0.01 year return period) -  Hs 1.79m; Tp 6.06sec.
10 times per annum (0.1 year return period)     -  Hs 3.01m; Tp 7.86sec.
1 time per annum (1 year return period)            -  Hs 3.99m; Tp 9.05sec. 
1 time per 10 years (10 year return period)       -  Hs 4.84m; Tp 9.96sec. and
1 time per 50 years (50 year return period)       -  Hs 5.38m; Tp 10.50sec.

where Hs is significant wave height and Tp is wave time period.

It should be noted that the baseline assessment has investigated the sediment mobility under measured wave conditions on both the 
banks and on the surrounding sea bed.  It was shown that of the wave heights experienced at both banks, the maximum of which was 
approximately 3m, the sediment mobility due to currents was only enhanced in the shallower water depths experienced on the bank. 

The results, as illustrated in Figure 10.1.2-11, indicate that:

The slender pile theory does apply to all cases
Wave diffraction does not occur around the structures for all wave conditions (The pile diameter is less than 20% of the wave 
length);
Waves are not likely to induce scour around the structures as the Keulegan-Carpenter (KC) number is less than 6 and
Scour depth, as a function of the wave regime, remains very small  

●
●
●
●
●

●
●

●
●
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Figure 10.1.2-11: Output from Parametric Tests for Different Water Depths and Pile Diameters Under a Range of Different Wave Conditions 
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The near-field modelling was undertaken using two approaches:

The Boussinesq numerical wave model, as developed by the Danish Hydraulic Institute.  This model enables changes in wave-wave 
interaction to be determined due to interactions with structures; and
A consideration of the amount of wave energy which is not absorbed by the structures, or ‘wave transmission’ factor.  This  can be 
determined by, most recently, standards for the design of offshore wind farm structures.  Wave-wave interaction exerts an influence 
upon the wave height distribution behind structures such that an estimation of the ‘transmission coefficient’ developed by the 
structure as it blocks the wave passage can be determined. 

The results from the Boussinesq wave model are shown in Figure 10.1.2-12.  Here a gravity base structure in 30m of water depth has 
been modelled to represent the ‘realistic worse-case scenario’.  This water depth represents that found within the turbine array on both 
Inner Gabbard and The Galloper.  The incoming wave conditions have a significant wave height of 2.68m and an associated wave period 
of 7.42s.  It is also possible to observe the progressive reduction in wave height behind the three structures modelled.

Figure 10.1.2-12:  Results from the Boussinesq Wave Model for the Gravity-Base Foundation in 30m of Water Depth

●

●

The wave transmission factor shows that, within the water depths under consideration for development, the gravity base structures represent 
little obstruction to the both frequent and infrequent wave events.  This is illustrated in Figure 10.1.2-13, which shows that the transmission 
coefficient in the area of interest is, approximately, equal to 1.00.  For comparison, the transmission coefficient related to the monopile 
structure is shown in Figure 10.1.2-14.  Here, the coefficient is approximately equal to 1.00 for all water depths and wind conditions.  The 
monopile and gravity base structures are similar in deeper water because here the base of the gravity structure, although large, is too 
deep to impact upon the wave forces acting from the water surface.  It is noteworthy that other wind farm developments have considered 
the installation of gravity base structures in water depths shallower than those of Greater Gabbard and as such have affected the wave 
transmission to a greater degree.

Figure 10.1.2-13: Transmission Co-efficient for Gravity Base Structures for Different Wave Conditions (0.1, 1 and 10 year Return Periods).  
Note that the Orange Box Represents the Water Depths under Consideration in the Greater Gabbard Project
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Figure 10.1.2-14:  Transmission Co-efficient for Monopile Structures for Different Wave Conditions (0.1, 1 and 10 year Return Periods). Note 
that the Orange Box Represents the Water Depths under Consideration in the Greater Gabbard Project

To assess the regional effects of the proposed wind farm upon the wave climate, far-field modelling has been undertaken.  With respect 
to the grid cells, with dimensions of approximately 350m in the area of interest, care was taken to ensure the turbine structures were not 
grossly over-represented.  

The input wave conditions derived for these simulations have been based upon Met Office wave data located at the proposed Greater 
Gabbard Offshore Wind Farm site.  The predominant wave direction is from the north-east and south-west.  The third largest wave heights 
originate from the south.  Therefore, in order to provide a comprehensive indication of the potential impact of the wind farm upon the wave 
regime, all three directions have been assessed in the far-field modelling.  For each of these directions, different return period events 
have been investigated (0.1, 1 and 10 year return periods).  These return periods represent the high frequency, low magnitude events in 
addition to the low frequency, high magnitude events.   Figures 10.1.2-15 to 10.1.2-18 illustrate the results from the numerical simulations 
for different tidal states for all directions.  
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Figure 10.1.2-15:  Changes in Significant Wave Height (m) at Different Tidal States, Due to the Scheme (Gravity Base), Under a 0.1 Year Return Period Event From the North-East.  Negative Values Represent a Reduction in Wave Height (m)
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Figure 10.1.2-16:  Changes in Significant Wave Height (m) at Different Tidal States, Due to the Scheme (Gravity Base), Under a 10 Year Return Period Event From the North-East. Negative Values Represent a Reduction in Wave Height (m)
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Figure 10.1.2-17:  Changes in Significant Wave Height (m) at Different Tidal States, Due to the Scheme (Gravity Base), Under a 0.1 Year Return Period Event From the South-West. Negative Values Represent a Reduction in Wave Height (m)
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Figure 10.1.2-18:  Changes in Significant Wave Height (m) at Different Tidal States, Due to the Scheme (Gravity Base), Under a 10 Year Return Period Event From the South-West. Negative Values Represent a Reduction in Wave Height (m)
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The regional wave modelling shows that:

Under all conditions, the potential impact of the wind farm is limited to the development site, or immediately adjacent to it;
The extent of the impact typically increases with an increase in return period;
Over the development site, including the bank features, maximum changes in the wave regime are of the order of +0.1m (10 year 
return period).  These changes should be taken with consideration to the actual wave heights experienced across the site.  For 
example, during a south-westerly event, wave heights can vary from 1.75 to 2.25m, thus changes of 0.1m are relatively small in 
comparison and not considered as significant.  Therefore, that there are no consequential changes in the sediment transport paths 
expected;
Typical changes under all conditions are shown as reductions in wave heights;
Changes tend to be concentrated with the Inner Gabbard array, with smaller areas of change shown within The Galloper array.  This 
is surmised to be an artefact of the relative number of turbines found at each; and
The extent of the change is dependant upon the return period used combined with the wave direction and tidal state.  For example, 
the greatest extent under a south-westerly wave occurs towards the north-north east direction under peak ebb tide whilst under a 
north-easterly wave, the greatest extent occurs towards the Inner Thames under a peak flood tide.

It is assumed that the post-decommissioning phase will involve the removal and / or burial of any structures related to the wind farm 
development.  Therefore, impacts upon the wave regime as a consequence of this phase will be as that observed during the construction 
phase and thus no significant post-decommissioning impacts are anticipated.  As stated in the construction statement, health and safety 
regulations are such that it is likely that operations will only be undertaken during conditions of relatively small wave conditions.

Sedimentological Regime
It is during the construction phase that the greatest impact upon the sediment regime is anticipated.  However, this impact is only expected 
to occur over the short-term (order of days) during the period of construction.  The effects could be as a consequence of:

The release of material during the installation of the structures; and /or
The release of material during the cable laying process.

To further investigate the potential impacts due to these activities, the DELFT3D-Particle module has been used.  This module is able 
to simulate the spatial and temporal distribution of sediment particles using the flow conditions provided by the regional hydrodynamic 
model.  

The impact assessment has been based upon the ‘reasonable worst-case’ scenario, which is represented by the installation of the gravity-
base structure.  This is illustrated in Table 10.1.2-5, which provides details of the sediment spill envisaged as a result of each type of 
foundation installation as set out in the Project Description Section 6.5.2.

In order to model the potential effects, a series of phased releases from the sea bed were simulated over a spring-neap tidal cycle.  The 
releases were located:

To the east of the Inner Gabbard sand bank, which is likely to be the first of the two sites to be developed; and
As close to the bank as possible, as this represents the reasonable worst-case scenario in terms of location within the wind farm 
boundary.  

●
●
●

●
●

●

●
●

●
●

Foundation 
Type

Volume of Sediment Excavated 
or Released Comments

Gravity base 
structure

3200m³ of sediment excavated per 
foundation (on average)

Assumes average excavation depth of 
2m over a circle with diameter of 40m.
Will take 3 days.

Monopile 
(driven)

Negligible, but a maximum spill rate of 
5% is expected which equates to 3.5m³ 
of sediment released per foundation (on 
average)

Takes 4 to 6 hours to install the pile.  
Expect to install 1 structure per day.

Multi-pile 
(driven)

Negligible, but a maximum spill rate of 
5% is expected which equates to 0.1m³ 
of sediment released per foundation (on 
average)

Takes 2 to 3 hours to install the pile.  
Expect to install 1 structure per day.

Table 10.1.2-5:Estimated volumes of sediment spill arising from wind turbine installation

The following conditions and assumptions were adopted in the modelling simulation:

The release rate is based on the gravity base option, which releases 3200m³ of material over a 3 day period;
The installation of structures occurs over consecutive days, with no time period given to allow for rig movement between turbine 
locations;
The simulation was undertaken for a spring-neap tidal cycle, thus there are four release points;
The material is released from the sea bed;
The sediment grain size modelled are the finer fractions as these are most likely to move great distances.  In reality, the material 
surrounding the banks typically have small concentrations of silt sized particles.  For example the grab taken closest to the model 
release point has 0.6% mud.  It should also be noted that whilst the silt sized fraction has been modelled, the coagulative properties 
of this material are not included in this simulation; and
The four release points are shown in Figure 10.1.2-19.

●
●

●
●
●

●
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Figure 10.1.2-19:  Location of Sediment Releases Used Within the Modelling of the Foundation Spill

The results from this simulation are shown for different temporal periods throughout the tidal cycle in order to illustrate the sediment behaviour 
at different tidal states, i.e. peak flood, peak ebb and slack water.  These extraction points are shown on Figure 10.1.2-20.

Figure10.1.2-20: Time Series of Water Levels and Current Speeds in the Vicinity of the Inner Gabbard, Illustrating the Extraction Points of the 
Sediment Plume Modelling

Here bed current speeds are shown with the red line, and surface current speeds with the blue line.  

The results from the numerical modelling are shown in Figure 10.1.2-21.  These plots show the results from the near bed at the times shown 
in the preceding plot.  The material tends to remain within a plume that travels parallel to the banks with the flood and ebb tide, exhibiting 
dispersal over time.  It can be seen that, for all the particle sizes tested, maximum concentrations range from 0.04kg/m³ to 0.25kg/m³ for the 
silts (50microns) and medium sands (187microns), respectively.  It should be noted that the highest concentrations only occur in small areas 
within the plume areas and for short periods of time during conditions of low tidal speeds.  More typical concentrations are of the order of 
0.03kg/m³.  These concentrations should be considered in view of natural background concentrations in this area.  Survey measurements 
show that concentrations of 85mg/l (0.085kg/m³) can be expected.  
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Figure 10.1.2-21: Suspended Sediment Plume (kg/m³) at the Base of the Water Column as a Result of Sediment Spill from the Foundation Installation of Four Gravity-Base Foundations.  Shown for three grain sizes 
at four different periods during a spring-ne



Greater Gabbard
Offshore Winds Ltd

10—23

All particle sizes tested within the numerical model have the greatest concentrations towards the sea bed, although this tends to be 
limited to an area covering the proposed wind farm site, or immediately adjacent to it.  This is illustrated with the example of the fine sand 
(94microns), here the greatest concentrations are shown to occur during periods of slack water when the current speeds are insufficient 
to suspend material.  Re-suspension occurs during periods of higher current speeds, and it is during these times that the material will be 
dispersed over a larger area.  However, sediment dispersal is not expected to create elevated concentrations for any extended periods 
of time.  This is a conclusion reached by other studies investigating sediment plume dispersal in adjacent areas to the proposed Greater 
Gabbard Offshore Wind Farm.  

To investigate this further, changes in bed thickness across the area at the end of the spring-neap tidal cycle have been investigated.  These 
changes are shown in Figure 10.1.2-22.  From this plot, it is possible to see that the sediments arising from the foundation installation 
have settled on the bed in close proximity to the release location.  The areas of deposition are very localised to the foundations and have 
resulted in deposition of the order of 1mm.  

Figure 10.1.2-22: Change in Bed Thickness (mm) at the End of a spring-Neap Tidal Cycle Following the Foundation Spill Sediment Releases  
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In addition to the effects induced to the sediment regime as a result of foundation installation, there is also the potential for sea bed 
disturbance during cable laying activities.  This assessment has been based upon the ‘worst-case’ scenario, which is represented by the 
burial of the cable through jetting methods.  The details of this are  summarised below in Table 10.1.2-6.

Location Proposed Method 
of Installation

Proposed 
Consented 
Burial Depth (m)

Proposed Target 
Burial Depth (m) Cable Dimensions (mm)

Inter-turbine, in both arrays plough or jetting 1.0 1.5 ~150

Across Inner Gabbard and The Galloper banks plough 1.5 2.0 ~150

Between Inner Gabbard and The Galloper banks plough 1.0 1.5 ~150

Export route plough
1.0 to 1.5 
(depending 
upon ground 
conditions)

1.5 to 2.0 
(depending 
upon ground 
conditions)

184 - 198

Table 10.1.2-6 :  Proposed specifications for the cable installation

With the exception of the inter-turbine array, it is preferred to install the cables using the plough method.  Ploughing makes use of a passive 
tool mounted on skids that requires pulling through the sediment by a towing vessel.  A simultaneous lay and trench mode is usually used 
and the cables pushed into position using cable depressors.  Thus the sea bed material is typically pushed from the trench, the cable placed 
and the trench back-filled to provide immediate burial.  There is therefore little potential for the sediment suspension during ploughing.  Any 
material that is suspended is likely to be re-deposited on the bed.

During jetting methods water jets are directed towards the sea bed to fluidise and displace the sediment in order to create a trench into 
which the cable is placed.  It is proposed to use either ploughing or jetting to install the inter-turbine array. Jetting therefore typically results 
in the suspension of material from the sea bed, introducing a potential for mobilisation over a wider area.  The degree of mobilisation is 
dependant upon the material present and the wave and current conditions that prevail.  Both methods do have the potential to create 
localised short-term (hours) disturbances of the sea bed along the cable route.  To date, jetting has been successfully used for cable 
installation at, amongst others; Arklow Bank, North Hoyle, Nysted and Horns Rev.

Whilst there has been limited field research on the impacts of these cable laying methods, monitoring was undertaken at Nysted wind 
farm to determine the amount of sediment spill during cable laying operations.  Jetting and trenching was used at Nysted, where the 
latter method involves pre-trenching and back-filling using back-hoe dredgers.  The sediments found here were pre-dominantly medium 
sands, approximately 0.5m to 3m in thickness, underlain by clay.  This composition is similar to that found in the Greater Gabbard area.  
Suspended sediment concentrations were recorded at a distance of 200m from jetting activities and it was shown that the mean turbidity 
values over depth remained below the pre-defined threshold (45mg/l) and that of the average values (15mg/l).  

Cable laying monitoring has also taken place at Kentish Flats where ploughing methods were used to install three export cables.  CEFAS 
agreed pre-defined threshold limits against which suspended sediment concentration monitoring would be compared.  The monitoring 
500m down-tide, i.e. where the concentrations will be greatest, of the cable laying activities showed:

Marginal, short-term increases in background levels (approximately a 9% increase to the modal concentrations); and
Peak concentrations occasionally reaching 140mg/l (equivalent to peaks in the natural concentrations driven by the tidal cycle).

The observations at Nysted and Kentish Flats lends confidence in the discussion that cable laying activities will not create a long-term, 
significant disruption to the background sediment concentrations.  In addition, it also illustrates that there is little sediment dispersal 
indicating that there is unlikely to be any significant deposition on the sea bed at considerable distances from the cable route.  This therefore 
supports previous numerical modelling studies, such as that undertaken for the Cromer offshore wind farm.  Here, 90% of the sediment 
suspended during the cable installation were re-deposited onto the sea bed within a very small distance of the activity.  The remaining 10% 
of suspended sediment were dispersed in concentrations that were negligible when compared to the background concentrations . 

With regard to the option to use the jetting method in the inter-turbine arrays, the sea bed sediments in this location are predominately 
sandy gravels with very low contents of muds and silts, (see Section 9.3.2).  In addition, an analysis of the sediment mobility in these water 
depths, based upon metocean measurements of wave and tidal conditions, indicates that there is a reduced potential for the movement 
of the larger sized sediments and as such it will only be the smaller grain sizes (a low percentage overall) that will be mobilised.  Previous 
numerical modelling has shown the fate of the smaller sized material released from foundation and scour spill at the turbine locations.  
There is no reason to believe the material released from jetting will behave in a different manner, and thus for the potential impacts of this 
activity are covered earlier in this section.  

Here it can be seen that the released sediment typically moves over the near-field area rather than the regional area, and when considered 
in view of the variability of background concentrations experienced in this area (metocean measurements have recorded concentrations up 
to 85mg/l), this increase in suspended sediment concentrations does not appear to be significant.  This conclusion has also been reached 
by other numerical modelling studies  and other offshore wind farm studies (for example Cromer, London Array, Nysted ).  Thus, plume 
effects arising from cable laying activities are expected to be short-lived and localised, and as such are not expected to act cumulatively 
with other cable laying methods.

Effects upon the sediment regime during the operational phase of the modelling may occur through:

The alteration of suspended and / or bed load sediment transport processes within the regional and / or local domains; and
As scour around the turbine foundations and / or the cables, with the potential for material to be transported away from the 
development location.

Changes to the baseline suspended load transport as a consequence of the installed wind farm have been investigated.  The assessment 
has been undertaken using sediment releases within the wind farm site both during the baseline and scheme scenarios.  A comparison 
of the results allows a determination of the potential effects to be ascertained.   It is important to note that this exercise does not provide 
absolute values of sediment transport.  Instead the modelling illustrates the sediment transport pathways within the region, allowing a 
comparison with those with the proposed wind farm in place.

●
●

●
●
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Figure 10.1.2-23: Location of Sediment Releases Used Within the Modelling of Sediment Transport Pathways

Figure 10.1.2-24: Suspended Sediment Plumes Towards the End of the Spring-Neap Tidal Cycle Towards the Bottom of the Water Column.  
Plots are Shown for the (a) Baseline Scenario; and (b) Wind Farm Scenario
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Figure 10.1.2-25: Location of Observation Points Used in the Modelling of Bed Shear Stresses, within the Regional Model

The following conditions were adopted in the modelling simulation:

A total of five releases on and around each sand bank;
A continuous release rate at all locations during the simulation;
The simulation was undertaken for a spring-neap tidal cycle;
The material is released from the mid-water column;
A sediment grain size of 300 microns was used; and
The release points are shown in Figure 10.1.2-23.

The modelling results, as given in Figure 10.1.2-24, illustrate that the wind farm has little, or no, effect on the regional sediment transport 
pathways that exist under baseline conditions.  The effects are considered both as an extent and magnitude of the plume.  Both simulations 
indicate transport along a north-north east to south-south west axis, as expected from an understanding of the dominant axis of tidal flow.

To ascertain the potential for the proposed wind farm to affect regional bed load transport processes, the effects upon the bed shear stress 
values has been investigated.  This parameter provides an indication of the forces acting upon the sea bed which have the potential to 
mobilise sediments.  Bed shear stress values have been compared both pre- and post-installation through the extraction from both the 
far- and near-field models for different periods throughout the tidal cycle.

Fifteen observation points located around the perimeter of the Inner Gabbard, and thirteen around The Galloper have been specified in the 
far-field  model, as illustrated in Figure 10.1.2-25. 

 
The bed shear stresses, pre- and post-installation, are shown in TR9.3-1b.  The changes in bed shear stress are not altered greatly 
enough to induce a significant change in the sediment transport regime.  This is supported by the results from the hydrodynamic and wave 
modelling which illustrates that there is little change in these processes beyond the development site, indicating that there is unlikely to be 
a significant change in existing sediment transport pathways.  The natural changes as a result of sea level rise are also shown in TR9.3-1b 
which show that at the majority of the observation sites, there is a comparable change in the bed shear stress.  Therefore, there are no 
anticipated effects upon the sediment regime in these areas.

A specific area of concern to the stakeholders is any effect of the development upon the two sand banks which may be considered for 
designation as the Natura 2000 feature ‘subtidal sand bank’.  Therefore, the near-field model has been used to investigate the potential 
effects upon bed shear stress over this domain.  Figures 10.1.2-26 and 10.1.2-27 illustrate the difference in bed shear stress during times 
of peak ebb and peak flood for a typical spring tide.  The results show that there is limited changes to the bed shear stresses currently 
experienced, with the typical effect being a reduction in this parameter within the proposed turbine arrays.  Such reductions are of the 
order of 0.4N/m² and are not altered sufficiently to cause a significant change in the transport potential.  Changes are not observed within 
the sand bank area, although discrete areas of increasing bed shear stress are observed on both the flood and ebb tides within the Inner 
Gabbard area.  These increases are less than 0.4N/m², again these changes are not significant enough to alter the sediment transport 
potential.  It can therefore be concluded that the proposed wind farm development will not detrimentally affect the sediment transport 
presently observed on either of the two sand banks.

●
●
●
●
●
●
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Figure 10.1.2-26: Bed Shear Stress (N/m²) Differences Within the Development Site During a Peak Flood Spring Tide as a Result of the Wind 
Farm Development

Figure 10.1.2-27: Bed Shear Stress (N/m²) Differences Within the Development Site During a Peak Ebb Spring Tide as a Result of the Wind 
Farm Development
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It is shown that the regional effects upon the sediment regime are small and are restricted to the area immediately around the wind farm 
development.  In addition, the impacts upon the hydrodynamic and wave regimes are shown to be insignificant over the far-field.  Thus 
there are no changes anticipated to the coastal sediment transport pathways i.e. those along the Suffolk coastline.

Following installation, a certain degree of scour can be expected to result if no scour protection is offered.  This feature has been observed 
in other other ofshore wind farm locations, for example Scroby Sands and at Arklow Bank, both in sand dominated regimes.

However, these two locations differ considerably with the proposed Greater Gabbard area, with no foundations being considered on 
the bank itself at the proposed Greater Gabbard Offshore Wind Farm.  Scour on the Arklow Bank was predicted to be greatest in water 
depths of 1m to 2.5m; the shallowest water depths currently being considered for turbine installation within the proposed Greater Gabbard 
Offshore Wind Farm is 23m.  The conditions experienced at both Inner Gabbard and The Galloper arrays  cannot be directly compared, 
particularly given that the proposed turbine arrays will be installed primarily into clay, but would suggest that scour around the turbines in 
the Greater Gabbard area will be minimal.  Indeed, scour due to the wave regime has been calculated to be negligible, as detailed earlier.  
If any foundation scour does occur, then it is considered that this will not be due to wave influences and instead be dominated by tidal 
currents.  Scour calculations (as detailed in TR9.3-1b) have been undertaken for the three types of turbine foundation and have considered 
different physical parameters that exist along the transect lines shown in Figure 10.1.2.-28.  These lines were chosen to incorporate a wide 
distribution of both water depths and sedimentological conditions.  

These calculations need to be considered in light of the depth to London Clay as this material will restrict the scour depth.  Geophysical 
information suggests that this layer is generally found less than 1m below a sandy gravel veneer on the seabed surface. Scour effects are 
unlikely to exceed the depth of the sandy gravel veneer on top of the London Clay (i.e. surface deposits may be subject to scour, London 
Clay itself will not).

Figure 10.1.2-28: Transects Taken for Scour Investigations
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The scour depth and extent calculations indicated in TR9.3-1b are considered extreme worst case assumptions and do not take into 
account the likelihood of the cohesive London Clay being generally less than 1m below the seabed surface.  It can therefore be generally 
assumed that the majority of the scouring will occur in the surface layer of the non-chesive sandy gravel veneer.

It has also been possible to calculate the typical time-scales for each of the foundation structures to reach an equilibrium scour depth under 
a steady current: 

Monopile: between 8.7hrs and 12hrs;
Tripod: between 2.8hrs and 11hr. 
Gravity base structure: this is more difficult to predict but based on the monopile solution has been estimated to be of the order of 
1.7 hours.

10.1.2.4 Summary of Effects

Introduction
The potential impact of the proposed Greater Gabbard Offshore Wind Farm development upon existing coastal processes has been 
determined using a range of techniques including conceptual understanding, empirical calculations and numerical modelling techniques.
The regimes investigated were: 

Hydrodynamic (tides); 
Waves; and 
Sedimentological.  

The impacts have been assessed:

Over a range of temporal and spatial scales, as stated in guidelines for the development of offshore wind farms
Paying particular regard to concerns raised by stakeholders
‘in-combination’ with other activities within one tidal excursion of the development site
In view of changes that will occur naturally i.e. sea level rise
With consideration to existing variability in the natural system
Using a ‘realistic worst case’ layout, as shown in Figure 10.1.2-1, that has the potential to provide the greatest effect on existing 
coastal processes and, in particular, the natural form and function of the two sand banks. Any other layouts that involve fewer 
installations, wider separation distances and smaller foundation sizes are expected to have substantially smaller impacts.  This 
layout places 70% of the turbines in the Inner Gabbard array and 30% in The Galloper array.  In addition, the structures have been 
placed as close to the banks as is being planning to be developed. It should be noted that this layout is not necessarily  the final 
layout chosen by the developers

Coastal Process Impacts
The impacts upon the hydrodynamic, wave and sedimentological regimes investigated are now discussed, and summarised in Table 
10.1.2-7.  

●
●
●

●
●
●

●
●
●
●
●
●

Hydrodynamic Regime 
Effects upon the tidal parameters have been assessed within the development site, and over the far-field area using the DELFT3D-FLOW 
module.  It is shown that effects to the flow speeds and directions only occur within the development site, and are typically concentrated 
within the wind farm array.  Additionally, the spatial extent of this change is greater within the Inner Gabbard array than in The Galloper as 
a direct consequence of the number of turbines within each (70% and 30%, respectively).  

Effects in this location are expected as the tidal flow must pass around the structures and in doing so will experience a net reduction in 
speed and a slight deviation in direction.  The changes are typically less than 0.1m/s and represent an 8% deviation from existing peak 
flows.  However such changes are spatially and temporally limited.  Such changes fall within the day-to-day variation experienced in the 
flow speeds and as such are not considered to be significant.  Changes in direction are no greater than 1 to 2 degrees and are localised to 
the structures.  In addition, there are no gross changes predicted to occur to the flood and ebb dominance currently acting to maintain the 
Inner Gabbard and The Galloper.  Therefore, it is not expected that there are any changes to those tidal processes which currently maintain 
the ‘form and function’ of the sand banks.  It is suggested that any change to the banks position will therefore be a consequence of natural 
processes and will occur as discussed in the baseline Section 9.3.2:

‘Analysis of the geological conditions, historical contours and seismic surveys indicate that these banks have 

been relatively stable in position since, at least, the 1830’s.  This analysis has also concluded that, assuming a 

limited change in the prevailing conditions, the bank is unlikely to move significantly over the life of the wind farm; 

movement of greater than 150m over 50 years is considered improbable.  If lateral movement does occur then the 

likely direction is to the west.  The seismic records indicate a consistent extension of both banks to the south, such 

that it is suggested that the movement could be as much as 10’s metres per annum’. 

With regard to water levels, the numerical modelling does not predict that there will be any changes to current conditions.

All the changes observed in the hydrodynamic regime are comparable (flow speeds and directions), or less than (water levels) the changes 
expected as a consequence of sea level rise.

Wave Regime
Modelling has shown that in the water depths designated for development, the structures will not effect the wave transmission i.e. the 
amount of wave power passing the turbines is not altered.  Investigations into the influence of the proposed wind farm upon the regional 
wave climate has shown that there is no change to the existing conditions further afield than in the immediate vicinity of the wind farm site.  
Thus there are no effects expected along any of the coastlines found within the Thames SEA.  The localised changes are shown as wave 
height reductions, with typical reductions being of the order of 0.1m. Such a reduction is considered insignificant, only representing a 4% 
reduction in existing conditions.  This conclusion is particularly valid if one considers that the water depths are too great to allow the wave 
regime to influence the sea bed, in particular the sediment transport.  This is illustrated in both the baseline Section 9.3.2 and in scour 
calculations undertaken in this study.  In the latter, it is shown that waves are not expected to create scour around the turbine structures as 
a result of the water depths in the site.  

Sedimentological Regime
A number of potential effects upon this regime have been investigated, including those that may occur during the construction and operation 
of the wind farm.  In the case of the former, effects due to turbine and cable installation have been studied, whilst for the operational phase 
of the array, changes due to the regional sediment transport and scour effects have been assessed.  
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Construction effects assessed on the basis of sediment spill from foundation installation have been undertaken using the ‘realistic worst-
case’ scenario of the gravity-base foundations which have the greatest footprint on the sea bed, when compared to the monopile and multi-
pile (tripod) options.  Three sediment sizes have been investigated, from silts to medium sands, and it is shown that a plume is created 
for all.  However, it is shown that the concentrations are typically low and within background concentrations.  In addition, the plume is not 
shown to migrate over a wide area.  Of the sediments released during this operation, sediment is also shown to deposit on the bed in close 
proximity to the original release points.  However, this results in very minor changes to the existing bed level (of the order of fractions of 
millimetres).  Therefore it is not considered that the impacts from foundation installation will be significant.   

Cable laying impacts have been determined using site specific evidence in addition to evidence from other wind farms.  These have shown 
that any increases in suspended sediment concentrations will be relatively small in magnitude, localised and only occur for a short temporal 
duration.  

No operational effects are shown to occur on existing sediment transport pathways over the regional domain, including those on adjacent 
coastlines.  Operational effects are to be expected to be limited to localised scour around the turbines and cables, in the absence of scour 
protection.  Scour could occur along both the cables and at the turbine foundations.  Though the scour related to the cables may be of 
concern in terms of project integrity, it is note expected that this will influence the coastal processes.  A further consideration is the intention 
to bury those cables that cross the sand banks in the troughs of the sand waves.  This will reduce the potential for cable scour during sand 
wave migration, as opposed to burial on the sand wave crests or flanks.  Burial of the cables in these locations has also been recommended 
from experience within other studies.  

Foundation related scour has also been considered for the three types of turbine structure in different environmental conditions (i.e. 
sediment type, flow speeds).  It has been shown that wave processes are unlikely to induce scour at the depths intended for development, 
and that this process, if it occurs, will be a consequence of the tidal regime.  It is shown that, as expected due to the relative dimensions 
of the structures, the total scour will be greatest in relation to the gravity base structures (6.5m to 16.2m) and smallest due to the monopile 
foundation (6.5m to 8.9m).  However, the actual depth of this process will be limited to the depth of the mobile bed layer; which shown 
in the geophysical campaign to be less than 1m.  Of the surface material found on the sea bed around the banks, it is the smaller sized 
fractions that are expected to be mobilised by the flows for the larger percentage of the tidal cycle; mobilisation of the larger, gravel, sized 
materials is limited to peak flow periods.  Thus, the potential for scour is limited by the depth of the mobile layer, the sediment types and 
the flow characteristics.  Consequently, if any structures were to be placed on the banks, it would be expected that scour would be much 
greater than that identified off the banks.  

The significance of scour at the proposed foundation locations could become significant to coastal processes if the scour holes were to 
interact with each other.  However, the distances between the turbines are such that this is not expected to be occur, thus the coastal 
processes will remain unchanged, within the variability of the natural system.  

The volumes of sediment calculated to be released by the scour process is double that released from the foundation spill.  The fate of the 
foundation spill material has been shown to result in plumes small in both magnitude and concentration which migrate over small areas.  

Of the material deposited on the sea bed, depths are small and localised to the point of release.  It is not expected that the sediment 
released by scour will behave any differently.

Regime Issue Significance

Tidal

Flow direction / magnitude change (far & near-field) Insignificant

Water levels (far & near-field) Insignificant

Tidal residuals change (far & near-field) Insignificant

Flows bifurcation around structures Insignificant

Wave
Wave direction / magnitude change Insignificant

Wave transmission changes Insignificant

Sediment

Plume creation from foundation sediment spill Insignificant

Fate of sediments from foundation spil Insignificant

Impacts from cable laying Insignificant

Bed load transport pathways changes Insignificant

Suspended sediment transport pathways change Insignificant

Coastal sediment pathway changes along Suffolk coast Insignificant

Localised scour hole creation Insignificant

Plume creation from scour sediment Insignificant

Fate of scoured sediment Insignificant

Interaction of sediment plumes with release from aggregate dredging Insignificant

Table 10.1.2-7:  Summary of assessment issues and effects. Key (*) in addition to field evidence and expert judgement
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10.1.3 Onshore Physical Environment
This section presents an assessment of the potential impacts of the proposed development on the onshore physical environment, for the 
cable landfall, cable route and sub-station site.  Impacts are assessed below for each phase of wind farm life: construction, operation and 
decommissioning.  The assessment covers the following aspects  : 

Agricultural Land Soils
Topography
Hydrogeology
Hydrology
Flood Risk
Water Quality
Potential for Contamination

The main construction activities affecting the onshore physical environment will include:

Horizontal directional drilling of the conduit to bring the offshore cables ashore;
Laying onshore cables connecting the jointing pit to the sub-station at Sizewell;
Pylon relocation close to the sub-station;
Temporary storage of soil materials; and
Temporary working area and construction compounds associated with all activities.

10.1.3.1 Agricultural Land and Soils

Permanent Effects

The development of the sub-station at Sizewell and associated landscaping and subsequent field restoration will lead to the permanent 
loss of approximately 8 ha of agricultural land from the Ogilvie Estate land holding.

Of this area, 1.5 ha will be lost to the sub-station site itself.  The assessment of published information within this study indicates that this 
land is Grade 4 quality land.

Within the national context of PPS 7, the ‘best and most versatile’ land comprises grades 1, 2 and 3a. Within the county, MAFF figures 
based on the 1 inch maps illustrate that Suffolk comprises a high proportion of the ‘best and most versatile’ land.

Within this context the loss of approximately 8 ha of land likely to be Grade 4 in this area is of minimum significance.

The land permanently lost forms part of a substantial area of owner occupied land. The loss of a small proportion of this land will not have 
any significant impact on the continued operation of the Ogilvie Estate Land Holding.

Temporary Impacts
The remainder of the onshore works (cable route, jointing pit and temporary works for directional drilling) will temporarily affect a total of 
14 hectares of agricultural land.

●
●
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The construction activities identified above will lead to the temporary loss of small areas from agricultural production during the programme 
of site works. A total of 1.5 ha of land has been designated as the construction area around the sub-station.  Activities including cable 
laying, temporary soil mounding, and haul route construction may affect the agricultural land within this area where earthworks are likely 
to take place.

Soils and Land Quality
The construction programme may lead to the temporary loss of actively worked agricultural land within the application site during the 
construction period. However, the implementation of principles of ‘best practice’ for agricultural land reclamation (DOE 1996 Reclamation 
of Mineral Workings to Agriculture – Guidance on Good Practice) should enable the temporary areas affected to be successfully reclaimed 
to intensive agricultural use. The key principles on this type of site include:

Ensuring that soils are handled in suitable conditions;
Ensure that site vehicles are routed along defined haul routes; and
Developing a suitable scheme of aftercare.

Different local authorities have their own method of controlling such activities. If soils are stored:

Separate topsoil and subsoil stores should be adopted;
Minimise the length of time that soils are in store and;
Locate heaps so as to avoid any damage to them.

The most appropriate method of soil handling should be applied. For high quality reclamation the dump truck and back acter method is 
recommended, as this is considered to minimise damage to soil materials during soil handling operations.

This form of mitigation is important where construction vehicles are operating over a large area. If vehicles are not routed along defined 
haul roads, damage can be caused to soils by unnecessary trafficking on areas of agricultural land.  The temporary access tracks will be 
constructed with a geotextile membrane and crushed stone which will be removed after construction ceases, thereby creating minimal 
impact to soil quality and structure.

Following soil restoration there will be an aftercare period during which the management of the restored land will assist in soil development 
and ensure that the land can be fully reintegrated with the surrounding high quality land at the end of that period.

The implementation of such ‘best practice’ principles within the construction area will minimise the potential for any long-term damage to 
any soil materials or agricultural land within the scheme.

Overall the impact of temporary construction works is considered to be of low significance provided appropriate mitigation measures are 
in place during construction.

Farm Holdings
The construction programme is likely to cause temporary disruption to farming activities within and area around Home Farm. However, the 
careful supervision of such operations should minimise disruption. In the context of the overall farm holding, the temporary disruption of 
activities within parts of a 14 hectare area is still of little significance in the context of the total 1500 hectare land holding.

●
●
●

●
●
●
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10.1.3.2 Topography

There will be no impact on topography as a result of installation of the onshore works with the exception of a small change in levels at 
the sub-station site.  The agricultural field currently slopes gently to the east and slope will be levelled and lowered across the sub-station 
footprint.
The impact of this topography change is negligible as the cut an fill volumes will be redistributed over the surrounding land to ensure 
that the landscaped bund is as natural as possible.  From an amenity perspective potential impacts are considered in the landscape 
assessment section 10.3.1.

10.1.3.3 Hydrogeology

Construction Effects
The construction of the onshore works for the proposed Greater Gabbard Offshore Wind Farm will require various activities which have 
some potential to directly affect the water quality and flow of both surface water (from run-off) and groundwater (from percolation), and 
indirectly affect ecological factors.  

These include:
Unmanaged erosion/sediment deposition and suspended solids generated from ground disturbance could cause siltation to ditches 
downstream of the site, and the potential smothering of habitats/impact on aquatic flora and fauna, especially fish;
Silt laden runoff could be generated from stockpiled material excavated from earthworks activities and the potential impacts 
associated with extreme rainfall events including the overflowing of existing on-site drainage and resulting erosion and sediment 
transport, as well as the potential failure of pollution prevention measures to operate under high runoff flow conditions;
Oil/fuel pollution (from accidental spillage or incorrect transport, storage or refuelling procedures) which has the potential to impact 
on both terrestrial and aquatic flora and fauna and also on human activities such as water abstracted for drinking supply;

The site is not adjacent to any drainage ditches but the Sizewell Gap Road could provide a conduit or pathway for sediment releases during 
heavy rain.

Any alteration of natural drainage or sub-surface hydrogeological patterns which could disturb natural subsurface water flows to either water 
dependent habitats (such as the ditch habitat adjacent to Sizewell A) or to local agricultural abstraction points, unless properly managed.

●

●

●

Magnitude of Potential Impacts (Pressure) Definition

Negligible Unquantifiable or unqualifiable change in hydrological conditions (including water quality).

Minor Detectable but minor change to hydrological conditions.  Water quality standards less 
than threshold and unlikely to affect most sensitive receptor.

Moderate Detectable change to hydrological conditions resulting in non-fundamental temporary 
or permanent consequential changes.  Some deterioration in water quality likely to 

temporarily affect most sensitive receptor.

High Fundamental change to hydrological conditions (including deterioration in water quality) 
resulting in temporary or permanent consequential changes.

Table 10.1.3-1:  Magnitude of Potential Hydrogeological/Hydrological Impacts

The geological nature of the site, indicates a low to medium permeability with free draining soils, therefore there is a medium vulnerability 
to pollutant discharges.  Percolation and groundwater flow is deemed to be slow due to the variable permeability.

The direction of groundwater flow is unknown, however, it is likely to be in the general direction of the land surface fall, which in this case 
is to the east toward the land drain adjacent to the Sizewell Station access road. In regard to hydrogeology, the site and cable route layout 
lends itself to providing drainage pathways from potential pollutants with the line of cable route being in the direction of gradient fall.

The sensitivity of the site to groundwater pollution is directly correlated with groundwater vulnerability corresponding to the Lowestoft 
Till and Crag Group formations across the site, hence the sub-station and jointing pit parts of the site are assessed as having a medium 
sensitivity to impacts based on the criteria identified in Table 10.1.3-1 above.  However the significance of these impacts is considered to 
be relatively low due to the low pollution potential and lack of major sensitive receptors in the immediate vicinity of the works.

Operation Effects
Due to the small footprint of the sub-station and the minor nature of the cabling it is not envisaged there will be any impact on hydrogeological 
aspects of the environment at or adjacent to the site.

10.1.3.4 Hydrology

There are no watercourses or drains crossing the sub-station site, the cable jointing pit areas or at any point along the onshore cable route.  
The construction and permanent works are located well away from any sensitive hydrology with the closest land drain being some 75 m to 
the north of the cable route / jointing pit near the Vulcan Arms Public House.  The overall physical impact upon the closest watercourses 
and drains is considered to be negligible.
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10.1.3.5 Flood Risk

The entire application site lies behind natural coastal flood defences and the topography is such that the level of flood protection is 
considered acceptable for the purpose of the development being permitted in areas at risk from flooding.

The land is outwith the existing Environment Agency’s 1 in 200 flood risk area and is not at risk from severe coastal flooding and therefore, 
this has not been factored into the design for the sub-station.

The cable jointing pit location and part of the onshore cabling does route quite close to the 1 in 200 year extreme flood area boundary.  
This area could be at risk if a high rainfall event coincided with failure of the artificial clay coastal defence bund adjacent to Sizewell Beach 
either now or in the future to 2060.  

Sea Level Rise
As a result of sea levels rise, predicted sea levels are likely to be 6.5 percent higher in 2060 and this could lead to greater erosion and 
consequences for extreme flooding events.  This figure makes an allowance of 6mm per year for global warning effects on sea level rise 
over the lifetime of the project.  For the immediate section of coast in question it is not considered likely that sea level rise of this nature 
will affect the coastal defences here.

The overall risk from these aspects remains very low. 

The offshore cable landfall will be effected by horizontal directional drilling well below the minimum level of historical mobile beach height at 
low tide.  This will ensure that future re-exposure of the cable will not occur requiring costly remedial works.  It will also ensure that the cable 
itself does not create a mechanism for exacerbated beach erosion through increased mobilisation of shingle and consolidated sediment.  
Figure 10.1.3-1 shows the range of beach levels measured by the Environment Agency.

Figure 10.1.3.1: Sizewell Beach Profiles 1991 - 2004

The effects of the scheme in relation flood risk are assessed to be negligible as no works will infringe upon or materially affect the integrity 
of natural or artificial coastal defences.

10.1.3.6 Surface Water Quality

This section presents an assessment of the potential effects of the proposed onshore works at Sizewell in terms of existing water quality 
and drainage. This includes the existing surface water drainage regime (primarily road drainage in this instance), water quality and the 
context for a sustainable drainage system for the proposals.

The approach in relation to water quality and drainage has been to address the following objectives:

Incorporating into the scheme design measures to avoid surface water run off from impermeable surfaces introduced into the 
catchment with the proposals;
To ensure there is no long term deterioration of water quality in the vicinity of the application site as a consequence of the proposals;
To introduce sustainable forms of drainage for water management associated with the site. 

1.

2.
3.
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Surface Water Drainage
Surface water currently incident on the proposed sub-station site drains naturally by infiltration into the soil on the agricultural land.  Due to 
the slope of the sub-station sites and the jointing pit site, a proportion of runoff in heavy rain is likely to occur and some of that run-off will 
enter the road drainage system on the Sizewell Gap Road.

Where possible, permeable surfaces will be incorporated within the sub-station site to reduce surface water run off. The drainage of surface 
water from the hard surfaces will be collected and balanced to meet an appropriate greenfield run-off. The discharge of surface water will 
be into the road drainage system.

The risk to water quality from pollution sources on the sub-station is low. Surface water quality will be further protected in any event by:

Oil retention bunds around the transformers and other oil-filled equipment on the site;
Oil interceptors on the surface water drainage gullies;
Emergency cut off storage on the main retention pond;
A swale between the retention pond and the drainage ditch which will also help remove any suspended solids in surface water run 
off from the site.

The use of the proposed access road would not give rise to a significant risk of accident-related pollution or harm to water quality. Surface 
water from the access road would infiltrate into adjacent existing road drainage or into the hedgerow at the field boundary.

The land cables will not cross any drainage ditches between the coast and the sub-station compound thereby rendering effects on water 
quality in nearby ditches negligible.

Overall impact on water quality from both construction and operation is deemed to be low.

10.1.3.7 Potential for Contamination

Historical and existing potential contamination sources have been identified in Section 9.3.3. 

There are no pollution incidents or polluting sources within the proposed onshore works site area.  There are no water abstraction licences 
for human consumption close to the site itself, or other abstractions likely to be affected by the proposed works

Given the distance from main sources of regional radionuclide contamination (namely Sellafield) and the very low levels of local 
contamination derived from both liquid and gas sources at the Sizewell nuclear power stations, it is unlikely that determinable levels of 
radioactive contaminants would be released into the water column from seabed sediments during cable installation works adjacent to the 
landfall at Sizewell Beach or during the operational period of the proposed Greater Gabbard Offshore Wind Farm.

Given the very short half-life of argon-41 from airborne emissions at Sizewell, it is not considered that there will be any discernible impact 
from the onshore or nearshore works in terms of remobilising radioactive contaminants.

Temporary Works
Fuel and oil spillages during construction are potential sources of contaminants. Temporary works areas and compounds where vehicles are 
re-fuelled or are on stand-by, and areas of chemical/fuel storage, are potential sites of contamination.  Pollution of the ground could occur 
through corrosion of containers, and subsequent contamination through leakage and/or leaching of chemicals such as fuels, lubricants 
and solvents. 

●
●
●
●

All cement will be transported to the site, pre-mixed from local sources; therefore there will be no batching, lime or cement storage on site.  
Mitigation and management would therefore be in relation to emergency spill response and monitoring.  As there are no water course on 
the site the potential impact from fugitive releases of wet cement are negligible.

If bentonite drilling mud is used for the Directional Drilling operation then appropriate pollution prevention and control measures must be 
implement on site to minimise the release into the natural environment.  This will be controlled by careful on site management, use of 
appropriate equipment for the soil conditions at the site and provision of recycling facilities to remove the residual bentonite sludge after 
the operation is complete.

Pollution of groundwater and surface water can also arise due to improper management of rubbish, sanitary plumbing and other water 
storage in the construction compound.  However, the construction compound will be located at least 70 m from the nearest water course 
and all construction works shall comply with Environment Agency Pollution Prevention Guidance.  

Operation
In terms of operation the only residual risk of contamination is from oils and substances at the sub-station site.  The impacts of these are 
covered in the water quality section above.

Overall the impact of construction and operation of the works through potential contamination risk is considered to be very low.

10.1.3.8 Decommissioning

At the end of the wind farm life it is envisaged that the onshore works would be removed in a reverse process to that of construction, 
although cables may be left in situ as long as their long term residual risk is considered acceptable.  Therefore the impact assessments 
for construction set out above for the onshore physical environment are likely to be similar to those of decommissioning and are therefore 
not repeated here.

10.1.4 Water Quality
Activities during construction, operation and decommissioning of the proposed Greater Gabbard Offshore Wind Farm could have a number 
of possible impacts upon water quality.  These are summarised below:

Disturbance of contaminated sediments;
Discharge of contaminants from plant and/or vessels;
Discharge of contaminants as part of the different phases of the proposed Greater Gabbard Offshore Wind Farm;
Generation of suspended sediments.

10.1.4.1  Water Quality Impact Assessment Methodology

The purpose of the assessment is to identify, and where necessary mitigate for, potentially significant environmental impacts and their 
resultant effects on water quality.  This is in line with EIA regulations which require identification of the main effects that the development 
is likely to have on the environment.  Indirect impacts of water quality changes on benthic, fish and marine mammal receptors have been 
assessed elsewhere within relevant sections and are not considered further here.

●
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●
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In determining the overall significance of an impact, the ‘magnitude’ of any potential impact is assessed against the ‘importance’ of receptor 
species/groups to provide a range of impact significance from ‘negligible’ to ‘major’ as shown in Table 10.1.4-1, below.

Magnitude of impact

Negligible Low Medium High

Water Body Importance: High Negligible Minor/Moderate Moderate/Major Major

Table 10.1.4-1:  Assessment of overall significance of impacts

A significant impact in terms of the EIA regulations is considered to be one of Major or Moderate/Major significance.

Impact magnitude is assessed by taking into account the following factors, as applicable to each impact:

Impact Factor Impact Classification Definition

Duration Short term up to 1 year

Medium term 1-5 years

Long term more than 5 years

Severity Negligible No anticipated changes to the affected receptor

Low Minor alteration to the affected receptor

Medium Appreciable alteration to affected receptor

High Major change to affected receptor

Likelihood Low <25%

Medium 26–75%

High >75%

Table 10.1.4-2:   Impact Magnitude Factors

Both receptor importance and impact magnitude are therefore value judgements; however, in setting out the decision matrix clearly the 
intention is to make the process as transparent as possible.  The assessment must also take into account such additional factors as the 
ability of species or communities to recover. 

Impacts can be either beneficial or adverse but are to be considered adverse unless stated otherwise.

10.1.4.2 Potential Impacts on Water Quality

Impacts are assessed below for each phase of wind farm life: construction, operation and decommissioning.

In line with the approach throughout the environmental assessment of the proposed Greater Gabbard Offshore Wind Farm project, worst-
case scenarios are identified for each impact.  

Throughout the assessment it is assumed that works would take full account of legislative requirements and standard Regulatory Agency 
guidance.

10.1.4.3 Impacts of Construction Works

The following potential impacts have been identified in association with the construction phase of the project:

Disturbance of contaminated sediments
Discharge of contaminants from plant and vessels 
Discharge of contaminants from installations and construction procedures
Generation of suspended sediments

Any impacts occur over a period (of up to 2 years), although intermittent over this period (typically lasting for a matter of days at most) and 
are therefore considered to be short term.

Disturbance of contaminated sediments
During the construction phase, sediments would be disturbed by offshore structure foundation installation, including the jack-up rig feet 
movement into and out of the sea bed, and cable installation.  If these disturbed sediments contain a source of contamination this will enter 
the water column.

The surface sediments at the Greater Gabbard Offshore Wind Farm were tested for a range of contaminants as part of the benthic 
characterisation survey and this is summarised in Section 9.3.4.  The results showed that, with one exception, contaminants were present 
below levels expected to have an affect on marine biota.  The exception was arsenic which was present in excess of probable effects levels 
(PEL) at a single site; however, arsenic is known to be present at elevated levels throughout the Greater Thames estuary and southern 
North Sea areas and surface sediments will be subject to regular natural mobilisation due to the action of waves and tide.   

Assessment  This would be a low severity impact of negligible magnitude since existing contaminants are mobilised under natural 
conditions and wind farm activities will not lead to any increased level of contamination.  The overall significance is considered to be 
negligible.

●
●
●
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Discharge of contaminants from construction vessels or plant
 Small spillages of fuel, oil and lubricants could occur from vessels and/or plant used during the construction phase.  In addition, litter could 
be generated by vessels as a result of accidental discharge. Discharges of such contaminants from wind turbines or other installations (e.g. 
offshore sub-stations) are anticipated to be extremely unlikely due to specific containment systems for capturing leaks from components.

Any discharges are expected to be rapidly dispersed due to the mixing and diluting properties of the receiving waters and the relatively 
small quantities of materials which could be spilt.

Assessment  This would be a low severity impact of negligible magnitude and overall  negligible significance.

Discharge of contaminants from installations and construction procedures
The major components of the sub-stations and turbines will be manufactured and painted with anti-corrosion and anti-fouling paint mostly 
on land so the potential for release of contaminants within the marine environment are limited to the use of grout and welding procedures. 
Grout is a cement based product and such material entering the marine environment may have the possible effect of increasing pH levels 
in the immediate receiving waters. Any grout used would conform to the relevant environmental standards, hence risk of direct toxicity is 
low.  Up to 3.5m3 of grout may enter the marine environment through spillage during monopile installation, with an overall figure of 490m3. 
assuming a worst case scenario of 140 foundations.

Assessment  Such inputs would be dispersed quickly within the marine environment and are considered likely to have a low severity 
impact of low magnitude and overall minor significance.

Generation of Suspended Sediments
 During construction, suspended sediments would be generated from the installation of foundations for the wind farm components, cable 
laying and the movement of jack-up rig feet on and off the seabed.  The disturbance of finer marine sediments during the construction 
phase will elevate suspended sediment levels within the water column. Such increases will elevate the turbidity of the water column causing 
a reduction in ultra-violet light penetration.  Ultra-violet light from sunlight kills bacteria within the water column and as a result of reduced 
light penetration bacteria levels would be expected to increase. If suspended sediment levels are elevated in proximity to the designated 
bathing waters located along the coastline there is a theoretical risk that the reduction in light penetration would reduce microbial kill-off 
affecting the bathing water quality standards (tested for between May-September by the Environment Agency).  The nearest bathing water 
testing site is Southwold, 13km to the north of the export cable route.

Suspended sediments may also contain high levels of organic matter.  Such increased levels of organic matter and bacteria will increase 
the biological oxygen demand (BOD) and chemical oxygen demand (COD) within the water column.  However, this is unlikely to occur in 
well mixed waters such as occur in the region of the wind farm development area.  An increase in oxygen demand would result in an overall 
reduction in dissolved oxygen.  

The worst-case scenario for the generation of suspended sediments would be installation of gravity based foundations and the laying of 
all inter-turbine cables through the process of water jetting (other cables, including the cable to shore, would be installed using a plough 
technique).  It is anticipated that the generation of suspended sediment associated with construction would be intermittent over the duration 
of the construction period.

Assessment  The Coastal Process Assessment concluded that there would be insignificant impacts from foundation spill and cable laying 
(i.e. no significant suspended sediment plume, Table 10.1.2-9).  This assessment covered both plough and water jet installation of cables. 
Water jetting, which would mobilise the most suspended sediments, is not being considered for installation of the export cables to shore 
and it is concluded that there would be a negligible magnitude impact of overall negligible significance for all activities and no threat at all 
to bathing water quality.  

10.1.4.4 Operational Impacts

The following potential impacts have been identified in association with the operational phase of the project:

Release of chemicals into the water column during maintenance.
Release of chemicals and/or hazardous substances from vessels associated with the operational phase.
Generation of suspended sediments which may release contaminated sediments into the water column.

Impact would generally be long-term over the (50 year) life of the project.

Release of chemicals into the water column during maintenance
No releases of chemicals into the marine environment are anticipated during the operational phase of the wind farm.  Routine maintenance 
of the offshore structure will generate waste products such as gear oil and hydraulic fluids and these will be disposed of by means of 
controlled disposal methods on land.  However, there is a small risk that spillage could occur during such maintenance which may impact 
water quality.

Assessment  There is considered to be low likelihood of such an impact which would be of at most low severity, low magnitude and overall 
minor significance. 

Release of chemicals and/or hazardous substances from vessels associated with the operational phase
Vessels will also be required for the operational phase (including turbine maintenance) and these are likely to be similar to those used 
during construction.  Impacts on water quality by these vessels are therefore been assessed as equivalent to those identified during the 
construction phase.

Assessment  As for construction, this would be a low severity impact of negligible magnitude and overall  negligible significance.

Generation of suspended sediments which may release contaminated sediments into the water column
The presence of artificial structures on the sea bed will cause variations in local current velocities,  potentially increasing erosional forces 
around the base of these structures resulting in scour.  This will cause a short term increase in suspended sediments (while scour equilibrium 
is reached over a period of hours) which may reduce water quality as a result of increased turbidity.  The Coastal Process Assessment 
concluded that scour would be insignificant since scour depth would be limited by the shallow depth of unconsolidated sediments (10 to 
40cm).  It can therefore be stated that there would be trivial impacts on water quality as a result of increased turbidity.

Assessment  This impact would be short term impact and is considered to be of negligible severity, magnitude and overall significance.

●
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10.1.4.5 Impacts of Decommissioning

Definitive methods utilised for the decommissioning phase have yet to be decided since technology for decommissioning will evolve over 
life of the project; however, GGOWL have indicated a commitment to following standard wind industry protocol.  For the purpose of this 
assessment, it has been assumed that the dismantling of the installations will have similar potential impacts to the construction phase of 
the project and these assessments are not repeated here.

10.2 Biological Environment
10.2.1 Sub-Tidal Benthic Ecology
This assessment considers the potential impacts of the construction, operation and decommissioning of the proposed Greater Gabbard 
Offshore Wind Farm on sub-tidal benthic communities present around the wind farm development area.  For the purposes of certain 
calculations made in this section of the assessment, the area referred to as the Greater Thames Estuary has been defined as the area 
between the low tide level and approximately the 30m contour from Ramsgate to Lowestoft Ness, and extending upstream as far as the 
eastern end of Canvey Island.  The offshore boundary includes the whole of the Inner and Outer Gabbard, The Galloper, North Falls and 
South Falls sandbanks.  This area has been estimated to cover approximately 597,700 hectares. 

In Section 9.4.1 the main receptors have been described, their level of importance identified, and known sensitivities to the types of possible 
changes thought most likely to be relevant (particularly disturbance/physical impacts and changes to water movement and sediment 
regimes).

Approach to the Impact Assessment
Assumptions

Unless otherwise stated in specific impact assessments, the assessments relating to sub-tidal benthic ecology are based on a worst case 
scenario of 140 turbines installed using gravity based foundations, each of 36m diameter and with scour protection extending for a further 
9m resulting in a permanent footprint of seabed associated with each turbine of approximately 2,290 m2.  Footprints for offshore sub-station 
platforms, the specifications of which could comprise that of a four-legged support structure, have been assumed to be the same as the 
turbines for the purpose of this assessment.  Footprints of meteorological masts have been calculated using figures for pile diameter and 
scour protection detailed in Section 6.5.  

Impact Assessment Purpose and Methodology

The purpose of the assessment is to identify, and where necessary mitigate for, potentially significant environmental impacts and their 
resultant effects on receptor species.  This is in line with EIA regulations which require identification of the main effects that the development 
is likely to have on the environment.

In determining the overall significance of an impact, the ‘magnitude’ of any potential impact is assessed against the ‘importance’ of receptor 
species/groups to provide a range of impact significance from ‘negligible’ to ‘major’ as shown in Table 10.2.1-1.

Magnitude of impact

Negligible Low Medium High
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Low: Locally important 
(Development Area)

Negligible Minor Minor/Moderate Major

Medium: Regional- (Greater 
Thames Estuary)

Minor Minor/Moderate Moderate/Major Major

High:
(UK / Southern North Sea 

Waters)

Minor Moderate Major Major

Table 10.2.1-1:   Matrix used to assess the overall significance of impacts

A significant impact in terms of the EIA regulations is considered to be one of Major or Moderate/Major significance.

The level of importance of receptors was determined in Section 9.4.1 to be as follows:

Biotope SS.SSA.IiSa.ImoSa Infralittoral mobile clean sand with sparse fauna. LOW IMPORTANCE.
Biotope SS.SCS.ICS.Glap Glycera lapidum in impoverished infralittoral mobile gravel and sand.  LOW IMPORTANCE.
Biotope SS.SCS.CCS.MedLumVen Mediomastus fragilis, Lumbrineris spp. and venerid bivalves in circalittoral coarse 
sand or gravel.  MEDIUM IMPORTANCE.
Biotope SS.SBR.PoR.SspiMx Sabellaria spinulosa on stable circalittoral mixed sediment.  MEDIUM IMPORTANCE except where 
considered to be biogenic reef, where it is considered to be of HIGH IMPORTANCE.
Scalibregma dominated sands and muddy sands.  LOW IMPORTANCE.

Cumulative impacts are discussed only when the significance of the likely impacts from the proposed Greater Gabbard Offshore Wind 
Farm alone is at least moderate, or when there is a realistic possibility of cumulative impacts being capable of raising the assessed level 
of significance.

Potential Impacts Sub-tidal Benthic Ecology
Impacts are assessed below for each phase of wind farm life: construction, operation and decommissioning.  A final assessment considers, 
in broad terms, the ‘impact’ of not constructing the proposed Greater Gabbard Offshore Wind Farm and potential effects of climate change 
associated with the UK Government failing to meet its current renewable energy targets.

●
●
●

●

●
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Construction
Impacts on sub-tidal benthic ecology could potentially occur through the following mechanisms during the construction phase:
 

Disturbance of the seabed during turbine installations and from jack-up barge activity
Disturbance of the seabed during cable installations
Mobilisation of contaminated sediments
Noise and vibration 
Increased suspended sediment levels
Water quality impacts through release or spillage of chemicals

Disturbance of the seabed during turbine installations and from jack-up barge activity
Disturbance of the seabed during wind turbine installation will arise primarily as a result of seabed preparation, cabling activities and the 
placement of jack-up barge feet onto the seabed.

Seabed preparation will involve relatively small areas (up to 40m x 40m) within the area anticipated to be permanently lost.  Options 
for disposal of material removed from the seabed during seabed preparation to be investigated include beneficial uses, such as port 
construction, use as ballast within the structure, use as scour protection, or disposal at a DEFRA disposal site, for which case the relevant 
permits would be sought at a later date.  

Disturbance due to cabling activities includes both the positioning of anchored barges next to the installations, plus the disturbance along 
the cabling route of the plough or other cabling device.  The disturbance due to placement of anchored barges is covered here while the 
impact of cable laying itself is considered later in this section.  

Scour protection, if used, is likely to be installed some time after installation of turbines and cables, possibly after initial scour has been 
identified in situ.  Scour protection does not normally require jack-up barges, although vessel anchoring may sometimes be involved.  In the 
context of the main installation activities these seabed anchors are considered to represent an insignificant impact and are not assessed 
further.

This section therefore is limited to disturbance by the jack-up barge feet and anchor mounds.  The feet of the installation barges can on 
occasions penetrate up to 6-8m into the seabed and the holes are to be left to fill in naturally.  It has been estimated in Section 6.5 that 
the total area involved will be of the order of 350 m2 per jack-up.  There may be additional disturbance as a result of the need for support 
jack-up barges which are generally much smaller and will result in little or no ground penetration. 

Assuming a single jack-up operation for each installation, the disturbed area would equal less than 5.2 hectares for the 148 installations 
as a whole (wind turbines plus meteorological mast and offshore transformer platforms).  This equates to 0.036% of the seabed within 
the proposed development areas.  It is anticipated that the main jack-up barge for each installation would be supported by several other 
vessels, including a support jack-up barge, support barge and tug.  As a worst-case scenario it is assumed here that each installation will 
require three main jack-up visits, while the effects of any support jack-up barges, if used, are assumed to be equivalent to a further main 
jack-up barge.  Thus, the disturbed area can be estimated as around 20.8 hectares for the 148 installations as a whole, or not more than 
0.15% of the seabed within the proposed development areas.  

This activity will be spread out over 148 separate locations, and over an anticipated period of up to two years, with the majority of work 
at each installation taking place over a period of days at most for initial installation, although presumably rather longer at the three 
offshore transformer platforms.  In practice, jack-up barges tend to be orientated in broadly the same position on each visit to a particular 

●
●
●
●
●
●

installation, which may help to reduce the disturbed area somewhat, although no allowance for this possibility has been included in the 
above calculations.  

Any holes which are created are to be left to fill in naturally.  In areas of mobile sands this will probably happen rapidly, but over the majority 
of the site it is likely to happen more slowly.  It has to be assumed that most animals within the depressions would be killed, but that 
migration from adjacent areas of mobile animals such as many worms and crustaceans will be relatively rapid, as is often the experience 
in dredged areas (e.g. Newell et al, 1998).  Many organisms will be transported with sands and gravels from the sides of the hole where 
infill by slumping of the sides occurs.  It is likely, however, that until the holes fill in to close to the initial level, the benthic community will be 
different to that present in undisturbed areas (and while the hole remains deep it may possibly be somewhat impoverished due to lack of 
water movement).  This difference is likely to persist for a period of years.  

Whether the community in these small areas impacted by jack-up barge supports ultimately become indistinguishable from those in 
surrounding areas will depend on whether the infilling sediments are the same as in surrounding areas.  There can be considerable variation 
in the time taken for complete recovery of communities following aggregate extraction depending upon the environmental conditions, with 
periods of 5-10 years sometimes being necessary in deeper, moderately stable areas (Newell et al, 1998; Robinson et al, 2005).  In coarser 
areas the holes are likely to fill up with relatively fine material and may take rather longer than this to gain coarse material such as cobble 
and boulders, so that the developing communities will remain different to those in the surrounding coarser sediments. 

Assessment 
Even if a worst case assumption is made that the final community is, in the majority of areas, different to that in the surrounding sediments, 
(most likely in the MedLumVen and SspiMx biotopes, which occur in the deeper, coarser areas) the extremely small areas involved mean 
that the magnitude of the anticipated impacts are negligible.  In the context of the development area as a whole, therefore, the significance 
of the impact is negligible for the ImoSa and Glap biotopes and minor for the MedLumVen and SspiMx biotopes.

Disturbance of the seabed during cable installations
The methods proposed for cable installation within turbine arrays, between the Inner Gabbard and The Galloper arrays, across the Inner 
Gabbard and The Galloper sandbanks and along the export cable route are detailed in Section 6.5.  The installation will be by plough 
(potentially with fluidisation of the sediments at the plough-share) except within turbine arrays where cables will be installed either by plough 
or by jetting .

Where ploughing is carried out, sediment disturbance is normally minimal, with the main effects likely to be due to the passage of the skids 
and/or rollers over the seabed causing direct physical damage, together with extremely small areas of disturbance due to anchoring of the 
cable laying barge on the longer cable runs.  This one off very localised impact is likely to be minimal in relation to comparable activities 
such as the passage of trawl gear over the seabed, which is, judging from the number of trawl scars visible in sidescan images, probably 
widespread and frequent.  Recovery is likely to be rapid, even with important communities such as the SsabspiMx; Sabellaria spinulosa 
reefs which are now thought to be less damaged, with more rapid recovery, than once thought by single passes of prawn trawls. The effects 
of share fluidisation are normally limited to within the sediment and do not result in the movement of significant sediments onto the adjacent 
seabed.  

In the case of jetting, which is proposed only in limited areas of mainly coarse sediments, the direct disturbance by the equipment is likely 
to be very low, but with the addition of a degree of sediment suspension.  While the effects of suspended sediments in the water column 
are assessed separately, the anticipated rapid deposition of the coarser sediment in the immediately adjacent seabed arguably represents 
an additional degree of disturbance.  However, the coastal processes assessment has concluded that, due to the coarseness of the 
sediments, very little would actually be mobilised.  The magnitude of the disturbance effect is, therefore, unlikely to be noticeably different 
from that of ploughing.
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Assessment  
For most biotopes (all except SsabspiMx) the impacts of cable installation activities are assessed to be of negligible magnitude and 
therefore negligible or minor overall significance.  For SsabspiMx there could be a negligible to low magnitude impact, depending upon 
whether or not the positions of any turbines coincide with the patchily distributed biotope. The main uncertainties relate to the amount of 
Sabellaria aggregations which actually occur within the SsabspiMx, the patchy nature of this biotope and the likelihood of coincidence with 
turbine locations.  The overall significance for SsabspiMx is assessed to be minor to minor/moderate.

As a precautionary approach, in the south eastern corner of the proposed development, surveys of turbine installations and cable routes 
are proposed in order to allow micrositing of installations and cables if areas of particularly rich S. spinulosa (i.e. reef or reef-like habitat) 
occur.

Mobilisation of contaminated sediments
The concentrations of a range of metals, including organo-tin, petroleum hydrocarbons including PAHs, PCBs, and various pesticide 
compounds were analysed in sediments from 14 seabed samples from across the wind farm development area, details of which are given 
in section 9.4.4.  

The only contaminant found at significant levels was the heavy metal arsenic.  Arsenic occurred at levels exceeding the interim sediment 
quality guideline standard (ISQG; Cole et al, 1999 and Power et al, 2004) at all 14 sites, and exceeding the probable effects level (PEL) at 
a single site.  The concentrations found here are broadly similar to those found in surveys in support of the nearby proposed London Array 
wind farm.  Moreover, arsenic is known to occur at raised levels in seabed sediments in several parts of the North Sea, including a wide 
area of the outer Thames Estuary (Whalley et al. 1999), which has been attributed to historical disposal of arsenical wastes. Although raw 
data is not given in the report by Whalley et al., it is clear that concentrations they reported in the outer Thames Estuary were very similar 
to those found here.  

Assessment  
The fauna of the outer Thames Estuary inhabit an area of very mobile sediments, and must therefore be more or less constantly exposed 
to generally raised levels of arsenic in the sediments. Moreover, the assessment of coastal processes concludes that activities involved in 
construction of the turbines would result in plumes in which suspended sediment concentrations are typically low and within background 
concentrations, while cabling activities would result in suspended sediment concentrations which will be relatively small in magnitude, 
localised and of short duration. It is therefore concluded that the impact on the benthos of construction activities in terms of possible arsenic 
accumulation will be of negligible significance.

Noise and vibration 
There is little information on the effects of underwater noise and vibration upon marine invertebrates.  However, marine invertebrates 
do not, in general, possess air filled spaces.  They can thus only perceive sound as a physical force, which is achieved using a variety 
of internal and external sensory structures such as statocysts and hairs.  It is therefore generally considered that sound can have few 
physiological or behavioural effects on marine invertebrates.  McCauley (1994) found little evidence of any effects, either behavioural or 
physiological, except in cases where the organisms were within a few metres of a powerful noise source.  Noise levels of the order of 250dB 
at 10-120Hz have been reported from seismic exploration activities (Richardson et al, 1995) and noise sources of this intensity have been 
reported to have short term behavioural effects upon marine invertebrates within a distance of around ten metres (McCauley, 1994; Brand 
& Wilson, 1996).  Examples of these effects include bivalves withdrawing their siphons, polychaete worms retracting their palps into their 
tubes, and the rapid movement of certain polychaete worms down to the bottom of their burrows.  

The noise assessment has been made with the same worst case assumptions used for fish and marine mammal assessments.  Hammer 
piling is predicted to be the most significant source of noise during wind farm construction, ie the driving of 140 monopiles of 6.5m in 

diameter .  Pile driving is a medium term impact (intermittent over 2 years) with periods of piling generally lasting for 3-4 hours with typically 
one hammer blow every 2 seconds or so resulting in a pulse of sound that lasts for a few milliseconds.  Up to three platforms may operate 
at any one time and this assessment is based on two platforms working adjacent to each other.  The predicted Source Level noise from 
each platform is 288dB re 1 µPa @ 1 metre.

The high-pressure wave generated by source noise levels are assumed to be able to cause physical damage to invertebrates in the 
immediate neighbourhood, particularly in view of the sessile nature or slow motility of many marine invertebrates, but if so this will be 
limited to a distance of a few metres.  This would coincide with the area subject to permanent loss of seabed.  Most marine invertebrates 
are sessile or only capable of slow movement, and therefore unable to move away in time, and it is in any case not known whether they 
have any ability to perceive the direction of sounds.  It is therefore assumed that “soft start-up” is unlikely to be of any benefit even to those, 
such as many shrimps, lobsters and crabs, which are more mobile. 

Assessment 
Pile driving is expected to have detrimental effects upon local benthic invertebrates, but only in the very immediate locality of the piling 
activity and only on a very short term basis.  The magnitude of effects on local invertebrates will thus be negligible, and the impact is 
therefore considered to be of negligible significance.  

Increased suspended sediment levels
Seabed sediments will be introduced into water column as a result of installation of structures, the main causes being likely to be seabed 
preparation for gravity based foundations or drilling for piles, with lesser amounts being released during movements of vessel anchors.  
These activities would occur intermittently for almost two years.  The conclusion from the coastal processes assessment is that the majority 
of material released into the water column during installation activities will settle out very close to the release points, and that the resultant 
plumes would contain suspended sediment concentrations which are typically low and within background concentrations.  

The installation of cables will also introduce seabed sediments into the water column, and this would occur intermittently for a period of 
up to two years.  The assessment of coastal processes has concluded, using a combination of modelling and empirical evidence, that the 
resultant increase in suspended sediment concentrations will be relatively small in magnitude, localised and of short duration. 

Assessment 
Given the high tolerance of the local communities to suspended sediments the impacts of these small and localised increases in suspended 
sediment concentrations are considered to be of negligible significance.

Operation
Impacts on sub-tidal benthic ecology could potentially occur through the following mechanisms during operation of the wind farm:

Permanent loss of seabed habitats and communities
Creation of new habitat
Alterations of far field seabed habitats due to alterations in sediment/hydrodynamic regime
Changes to water quality
Noise and vibration
Electromagnetic Fields
Heating effects of the cable
Changes in fishing patterns

●
●
●
●
●
●
●
●
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Permanent loss of seabed habitats and communities
Total worst case losses of existing seabed habitat to turbines, offshore transformer platforms and meteorological masts, including scour 
protection, are shown in Table 10.2.2-2  Potential losses to turbines are by far the most important, accounting for 98% of the losses.  The 
total worst case losses in relation to the total area proposed for development are extremely small, at less than 0.23% of seabed within the 
two proposed development areas.  In comparison to the Greater Thames Estuary as a whole, as defined in Section 10.2.1, the potential 
worst case losses are negligible, at less than 0.006%.  

However, since some seabed communities can be considered to be of more importance than others, and since all areas may not be equally 
impacted by the installations, the loss of seabed habitat was also calculated for each existing biotope. Four major biotopes have been 
identified in the development area, and losses of each biotope to the installations are summarised in Table 10.2.2-3.  The percentage of 
seabed habitat potentially lost from within the proposed development area varies somewhat between the different biotopes, ranging from 
a minimum of 0.112% for the ImoSa biotope to a maximum of 0.34% for the SsabMx biotope.  However, all of these biotopes have also 
been found outside the proposed development area during the present surveys, and estimates of local losses for these biotopes (which still 
represent the lowest and highest values) are thus reduced to 0.077% and 0.196% respectively.  The extent of these biotopes elsewhere 
in the Greater Thames Estuary is not known in detail, but all would appear to be common, and all four biotopes were found elsewhere in 
the Thames Estuary.  

Although any scour protection may be rock-based, it is also possible that some sort of commercially available frond matting may be used.  
The principal of such frond matting is that dense artificial fronds accumulate sediment between them and greatly reduce washout caused 
by water movement.  This could presumably result in a habitat rather more similar to that existing naturally at present than the rock-based 
option, although it is possible that it would, in fact, be more stable than at present in areas of mobile sands, while in deeper, coarser areas 
the trapped sediments might well contain less cobble and boulder than at present, unless efforts were made to move sediments from 
surrounding areas.  Although no published information is available on infauna inhabiting such habitats, it is presumed here that at least 
in some areas they could be regarded as sufficiently similar to the naturally existing habitats that the overall permanent losses of seabed 
habitat may be viewed as marginally reduced compared to the rock armour scour protection option.  However, the biotopes regarded as 
the most important here (MedLumVen and Sabspimx) would be the ones least likely to benefit in this way, due to the doubts over whether 
sufficient coarse material would settle on them.  

Assessment  
For all four biotopes identified during the surveys the magnitude of the impacts is considered to be negligible, and the significance of the 
impacts to be negligible (ImoSa and Glap biotopes) or minor (MedLumVen and SabspiMx biotopes).

In the unlikely event that Sabellaria spinulosa reef exists in the surveyed area there would be potential for permanent losses of small areas 
(although present knowledge suggests that 

Sabellaria reef, if it exists in this region at all, appears to be only outside the development area.  While the maximum permanent 
losses would almost certainly be limited to the footprint of a single turbine, the magnitude and significance of the impact is 
difficult to assess given the lack of knowledge of the extent of reef biotope within the Greater Thames Estuary.  Although this 
is not considered to be a significant impact in terms of EIA Regulations, monitoring and mitigation is suggested to limit the 
possibility of any impact.

Turbines Offshore 
transformer 
platforms

Met mast Total

Losses at The Galloper Ha

                    % of site area

8.24

0.240%

0.23

0.007%

0.002

<0.0001%

8.475

0.246%

Losses at Inner Gabbard Ha

                    % of site area

23.82

0.214%

0.46

0.004%

0.007

0.0001%

24.283

0.218%

Losses at both sites Ha

                    % of site area

32.06

0.220%

0.69

0.005%

0.008

0.0001%

32.758

0.225%

Table 10.2.1-2:  Total losses of seabed to installations, including scour protection, by installation type.

ImoSa Glap MedLumVen SspiMx Total

Losses at Galloper Ha

% of biotope in site area

0.231

0.032%

1.832

0.264%

5.726

0.313%

0.687

0.340%

8.475

0.246%

Losses at Inner Gabbard Ha

 % of biotope in site area

5.038

0.139%

1.145

0.223%

18.099

0.258%

0

n/a

24.283

0.218%

Losses at both sites Ha

 % of known extent of biotope in 
proposed development site(s)

 % of known extent of biotope in entire 
survey area

5.269

0.122%

0.077%

2.977

0.247%

0.118%

23.825

0.269%

0.108%

0.687

0.340%

0.196%

32.758

0.225%

0.103%

Table 10.2.1-3 :  Total losses of seabed to all installations, including scour protection, by biotope

Creation of new habitat
The introduction of the steel piles, concrete foundations and rock scour protection (if used) represents new habitat which will be colonised 
by a wide variety of marine organisms.  There is a considerable literature documenting the often rapid and dense colonisation of a very wide 
range of artificial structures.  Examples from the Irish and North seas included radio masts, meteorological monitoring masts, oil and gas 
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drilling and production platforms and other structures (many of which are sources of considerable noise and vibration) and, increasingly, 
wind turbine foundations. The variety of organisms reported is enormous and abundant species can include seaweeds, mussels, barnacles, 
tubeworms, hydroids, sponges, soft corals, amphipods, anemones and other sessile invertebrates, as well as more mobile fauna including 
starfish and crabs (e.g. Vella et al., 2001; Bio/consult 2000). 

The speed with which colonisation can occur is illustrated by the case of a monitoring monopile at the Horn’s Rev wind farm site off the 
coast of Denmark which was largely colonised by bryozoans, sea anemones, sea squirts, starfish and a few common mussels (Mytilus 
edulis) after only five months (Bio/consult 2000), although everything was subsequently scoured clean during a winter storm. Eighteen 
months after development of the wind farm site monopiles were found to have almost complete cover of the tube-forming amphipod 
(Jassa marmorata) (likely to be a useful food resource for small fish) at densities of up to 380,000 per m2; skeleton shrimp (Caprella 
linearis), starfish (Asteria rubens), and sea anemones including (Metridium sp) and were locally abundant, and mussels, slipper limpets 
and tubeworm (Pomatoceros triqueter) also occurred. On intertidal portions of the masts, large numbers of large midge larvae occurred in 
dense mats of filamentous green algae.  A variety of mobile crustaceans were found at the base of the towers, including the edible crab 
(Cancer pagurus), the brown shrimp (Crangon crangon) and other crabs such as shore crab (Carcinus maenas), hermit crabs (Pagurus 
sp), and long legged spider crab (Macropodia rostrata) (Bio/Consult 2004a). In subsequent surveys rock-based scour protection was 
reported to have a similar suite of species, though at different abundances (Bio/consult 2004b).  

In the Irish Sea, steel piles supporting an anemometry mast off the coast of North Wales Coast were rapidly colonised by large numbers of 
common mussel (Mytilus edulis), dead-man’s fingers (Alcyonium digitatum), anemones of the family (Metridiidae), seaweeds and barnacles 
(Innogy, 2002). Large numbers of the common starfish (Asterias rubens) were found on the seabed at the base of the mast, where they 
were presumed to be feeding on material falling from the structure.  In general, it can be seen that this environment is particularly suitable 
for filter feeders, which take advantage of the high water flows to which they are exposed, and which increase their opportunities for 
feeding.  These in turn support a variety of predators and scavengers, such as the associated crabs, starfish and fish.  In many instances 
surveys have found a highly scoured zone near the seabed where colonisation is poor, the size and nature of which depends upon the local 
conditions such as the local sediment type, amount of water movement, and probably the degree of scour protection in place.

It is anticipated that broadly similar colonisation will occur on the turbine support bases in the proposed Greater Gabbard development, 
although, it is not clear exactly how the colonisation on concrete bases will compare with that on monopile structures. Concrete compares 
well with steel and other materials as a substrate for colonisation (Figley, 2003) although it is possible that fresh concrete may require an 
initial period of time in seawater before substantial colonization occurs. However, the design is clearly different to that of the more commonly 
used monopile supports used on all existing UK offshore turbines. The concrete structure presents a lower proportion of vertically oriented 
faces, and may therefore be less advantageous for filter feeders, and may also be more subject to sediment deposition. On the other hand, 
scouring effects may be reduced by the sheer size of the structures, with severe scour perhaps being limited to the outer edges of the 
rock–based scour protection itself (note that “scour” here refers to the removal of fauna from hard surfaces by, in effect “sand blasting”, 
whereas elsewhere scour is used to refer to the removal of seabed sediments around structures by severe water movements, potentially 
leaving a large depression in the seabed).

Clearly some degree of colonisation by marine organisms will also develop on any rock-based scour protection. Furthermore, the degree 
of surface complexity, and the presence of nooks and crannies between stones, is reported to increase the attractiveness to colonising 
organisms (Pickering and Whitmarsh 1997; Hoffman et al. 2000). Complex habitats provide a higher surface area for colonisation, protection 
from predators and shelter from stressful conditions such as intense water movement. Richer and more diverse communities are therefore 
likely in more complex structures. However, the nature of the communities which will develop is difficult to predict, and will be influenced 
by, amongst other things, the size, shape, stability, and perhaps type, of the rocks used, as well as the depth and exposure to waves and 
currents. Small stones which are moved frequently by storms or strong currents would be more likely to develop a fairly limited scour-
tolerant fauna, for example encrusting bryozoa or tubeworms, while larger, more stable rocks would probably support a greater diversity of 
organisms. Other physical factors such as the amount of finer sediments settling between the stones, and unpredictable biological factors 

such as the numbers of recruiting larvae in the local water in any given period, may also turn out to be important.  It is possible that in the 
areas of coarsest substrate the community which develops at the outer edge of the scour protection may be very similar to that existing 
now.  

The overall effect of installing the turbine foundations and rock based scour protection will be the replacement of small areas of the existing 
sandy or gravelly biotopes with communities typical of harder, or cobble or boulder substrates.  At a very local level this will increase the 
overall species diversity and productivity (e.g. Wickens and Barker, 1996; Grossman et al. 1997). At the Horns Rev offshore wind farm 
off Denmark, where scouring effects strongly limited the amount of colonisation, the epifauna on the monopiles nevertheless reached a 
biomass eight times that of the typical fauna in the surrounding soft sediments (Bio/consult 2004a).  Other studies in temperate waters have 
shown that with fairly complex structures the increase in biomass over that of surrounding sandy substrates can be between 23 and 2195 
times within a period of a few years (Figley, 2003).  

In theory, conditions around the edge of rock armour emplacement, where stable cobble and small boulders could be directly adjacent to 
sandy areas, might be suitable for the development of aggregations of Sabellaria spinulosa, although the tendency for secondary scour 
to develop in such situations might affect this   Since the free floating larvae of this species are strongly stimulated to settle by chemical 
secretions from adult tubes, the likelihood of such aggregations developing would presumably be increased by the existence of chunks 
of pre-existing aggregations.  However, the species clearly must also be capable of settling on surfaces free of existing adults; large 
aggregations of this species have previously been reported on the stonework of groynes in the southern North Sea, and amongst the 
highest mean densities recorded are from a wreck in the Bristol Channel  whilst the closely related species S. alveolata has frequently 
been reported from artificial surfaces.  In practice, however, it is not known how likely it is that aggregations will actually develop, and this 
assessment has therefore been based on the assumption that it is unlikely.

With regards to fish, it is widely reported that a variety of species can inhabit, or be attracted to, both structures and rock armour, and 
the studies cited above suggest that species such as pogge, butterfish, dragonets and scorpionfish can be expected to occur on scour 
protection, while even flatfish such as plaice might attracted to the immediately adjacent areas, and butterfish plus shoaling gadoids such 
as whiting, bib and perhaps juvenile cod are likely to be found around the upright structures.  However, a comprehensive review of existing 
studies found “few studies that unambiguously demonstrated that artificial reefs increased regional fish production rather than merely 
concentrated available biomass” (Grossman et al, 1997).  

The turbines will all be located in deeper water off The Galloper and Inner Gabbard. This will probably allow many of them to develop 
relatively rich and diverse communities.  Seaweed growth is likely in all cases to be extremely limited due to the high turbidity of the local 
waters, and will probably be restricted to short turfs of filamentous green and brown algae on the intertidal or shallower subtidal parts of the 
structures. Encrusting or tube-dwelling animals such as mussels, barnacles, and fouling amphipods are likely to dominate, but a variety of 
larger mobile organisms such as starfish, crabs, prawns, shrimps and small fish can be expected, particularly on the parts of the structures 
and the scour protection. Although the development of aggregations of Sabellaria spinulosa would seem possible, particularly at the edges 
of any rock-based scour protection, it is not known how likely this will be in practice.  Each structure would represent an increased area for 
epifaunal colonisation compared to the existing seabed, and it is therefore likely that the fouling community will be more productive. 

Assessment  
The effect of the addition of the 148 gravity based installations with their associated scour protection would be a small increase in the overall 
diversity and productivity of the local seabed communities. These would be extremely localised, long-term positive changes, probably of 
negligible to low overall magnitude, and therefore probably of minor overall significance. 

Changes to water quality
Assessment of coastal processes based on the worst case scenario of gravity bases in the absence of scour protection, suggests that there 
is the potential for the total volume of sediment released into the water column by scour to be approximately double that from construction 
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activities.  Plumes of suspended sediment created by this scour are anticipated to be small in both magnitude and concentration, and 
to migrate over small areas.  Furthermore, the assumption for most of the assessment of marine ecology is that scour protection will be 
used, and the true magnitude of these effects may therefore be even less.  The seabed communities found within the area all well adapted 
to high turbidity environments, and to the large-scale fluctuations in suspended sediments which occur in the Greater Thames Estuary 
due to variations in currents and wave action, and there are anticipated to be no noticeable effects on local communities.  In practice, 
the widespread observation of the development of rich and diverse communities on turbine foundations and similar structures, and on 
associated scour protection, gives clear support to this conclusion. 

Assessment  
It is assessed that any changes in suspended sediment concentrations which do occur, even in the absence of scour protection, will have 
no noticeable impacts upon the benthic communities and will therefore be of negligible significance.  

Noise and vibration
Operating turbines produce relatively low levels of noise and vibration, and there is little evidence that benthic invertebrates are able to 
detect them (Vella et al, 2001).  Moreover, rapid and extensive colonisation by a wide variety of benthic organisms has been widely reported 
from noise producing artificial underwater structures.  As well as numerous oil and gas rigs, such reports include operating wind turbine 
installations such as those at the Horns Rev and Nysted wind farms (Vella et al, 2001; Anon, 2004; Birkland and Petersen, 2004).  Thus 
marine invertebrates seem extremely unlikely to have any significant sensitivity to the operational noise and vibration generated by offshore 
wind farm developments (Vella et al., 2001). 

Assessment  
It is expected that there will be no effects of noise and vibration from operation of the turbines upon marine benthos and any impacts will 
therefore be of negligible significance.

Electromagnetic Fields
Submarine power cables that connect wind turbines to offshore sub-stations and offshore sub-stations to the onshore sub-station facility 
will generate electromagnetic fields (EMF) in the surrounding seabed and water.  Certain benthic species are understood to be magnetically 
sensitive and could therefore be affected by the magnetic component of EMF.

Details of cabling arrangements for the proposed Greater Gabbard Offshore Wind Farm are summarised in Section 6.5.7.  There is no clear 
worst-case scenario for EMF.  It is assumed to be 140 turbines since this scenario would require the most cabling; however, larger current 
loads might be carried by cables serving a smaller number of higher capacity (up to 7MW) turbines.  Higher current loads would lead to 
higher electromagnetic fields for a given cable operating voltage.

Potentially sensitive groups include Crustacea (including crabs, shrimp and prawns) and Mollusca (including snails and bivalves). All 
examples of magnetic response for Crustacea and Mollusca have been demonstrated outside UK waters (but including species found 
inside UK waters); it is therefore speculated that certain Crustacea and Mollusca present within the proposed Greater Gabbard Offshore 
Wind Farm project area will be magnetically sensitive. 

It is currently unknown which species could be affected but magnetic sensitivity has been demonstrated for the following: Decapoda 
(Crangon crangon), Isopoda (Idotea baltica) and Amphipoda (Talorchestia martensii and Talitrus saltator).  In all cases, magnetic sensitivity 
is understood to be associated with orientation and direction finding ability.  If animals perceive a different magnetic field to the earth’s there 
is potential for them to become disorientated; depending on the magnitude and persistence of the confounding magnetic field the impact 
could be a trivial temporary change in swimming direction or a more serious impact on migration.

The new hard substrate habitats available after construction of the wind farm will be colonised by species that were not present, or at least 
not abundant, in the pre-development area.  This may include Crustacea and Mollusca, some of which may be magnetically sensitive.  
Crustacean and molluscan species that were present prior to construction will also occur in the soft substrate habitats left in the areas 
outside of turbine foundations.  Magnetically sensitive species may be present amongst existing or newly colonising organisms.

There is no evidence to date from monitoring at any wind farm that the distributions of potentially magnetically sensitive species of 
crustaceans and molluscs have been affected by the presence of submarine power cables and associated magnetic fields; however, 
monitoring has not been designed to investigate magnetic field effects and so changes in distribution of (potentially) sensitive species could 
have been missed.

Assessment 
Depending on whether any effect occurs there is a possibility of a negligible to low severity impact.  This is considered to be of negligible 
magnitude since any effects would be sub-lethal and affect limited areas of sea bed intermittently (since magnetic fields will fluctuate in line 
with wind farm generating status).  This is assessed to be an impact of overall minor significance.

There are uncertainties in this assessment which relate to the magnitude of the magnetic fields that the proposed Greater Gabbard 
Offshore Wind Farm development will produce, especially from offshore transformer platforms where cables are in close proximity, and the 
uncertainties about the ability of receptors to detect magnetic fields and the ecological significance of such fields if detected.

Heating effects of the cable
Possible negative effects as a result of increased temperatures in sediments above buried cables have occasionally been raised as a 
possible cause for concern, although there appear to be no published reports of actual incidences where this has occurred.  Calculations 
have been carried out on behalf of the Connecticut Siting Council (CSC 2001) in respect of a pair of 40 km long submarine cables (330 
MW; 140KV direct current) traversing sand and clay sediments between Long Island and Connecticut.  These suggested an estimated rise 
in seabed surface temperature of 0.1 oC when buried to 6 feet (1.8m) and an estimated rise in overlying water temperature of 0.000003 
oC.  If buried to only 2 feet (0.6 m) the estimated rise in seabed surface temperature was calculated to be 0.15 oC (water temperature rise 
was not given but would clearly be negligible).  The cables and conditions are likely to be sufficiently comparable to suggest that heating 
effects in sublittoral conditions associated with Greater Gabbard and export cables will be impossible to detect against natural fluctuations 
in temperatures in the surrounding sediments except, perhaps, within a few centimetres, or perhaps tens of centimetres, of the cable.  
There is not expected to be any appreciable combined effect of the close proximity of export cables which are expected to be a minimum 
of 10m apart as they approach the coast.

Assessment  
Effects on benthic organisms are expected to be of negligible significance.

Changes in fishing patterns
It is anticipated that fishing intensity will decrease within the array areas, and that fishing activities which most impact the seabed (trawling, 
and especially beam trawling) will be the most affected.  Beam trawling occurs in both of the proposed array areas, and ground fishing 
with gear heavy enough to create numerous marks on sidescan sonar, and therefore likely to be capable of causing damage to seabed 
communities, appears to be widespread.  Kaiser and Spence (1998) have pointed out that beam trawls are particularly damaging, and 
that damage is normally most severe with longer lived fauna that project from the seabed and are relatively fragile.  In this proposed 
development such fauna were relatively rare.  It is possible that bottom fishing with heavy gear, particularly beam trawls, may be causing 
damage to Sabellaria communities in the local area, which raises the possibility of a small positive impact as this activity reduces.
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It is possible that, in order to adapt for lost fishing opportunities within the proposed development, fishing activity will increase in some 
places outside of the proposed array area.  Given that presently the most intensively fished areas are thought to be to the north east and 
south east of the wind farm, it is possible that increases in fishing activity will take place in these areas.  To the south east of The Galloper, 
any significant rise in beam trawling might conceivably cause damage to Sabellaria communities, and it is in this area that the highest 
densities of Sabellaria spinulosa were found.  However, any Sabellaria spinulosa communities present occurring are there despite existing 
levels of fishing, and therefore changes in fishing pressure would have to be considerable to make an appreciable difference.  Increases 
in fishing pressure due to displacement activity, if any, cannot be properly quantified, and, moreover, decommissioning of vessels in fleets 
capable of fishing the areas is likely in the near future, and this could potentially have a greater impact.  Assessment of commercial fisheries 
has concluded that the likelihood is that fewer vessels will be fishing the areas around the proposed Greater Gabbard Offshore Wind Farm 
in the near future than at present.  

Assessment  
Since it is not possible to quantify in detail the likely changes in fishing pressure, especially with respect to heavy bottom fishing gear, it 
is assessed that any changes within the proposed array area, although long term and positive in nature, will be small and of negligible 
or minor significance, while possible impacts outside the proposed area, which would be potentially negative and long term, would be of 
negligible or minor significance.

Decommissioning
Definitive methods for the decommissioning phase have yet to be decided since technology for decommissioning will evolve over the life 
of the project; however, GGOWL have indicated a commitment to following standard wind industry protocol. 

Noise and vibration
It is anticipated that turbines and their associated structures would be removed by cutting them off at the natural level of the seabed.  The 
use of explosives is not expected during the decommissioning process.  The dismantling of wind farm structures will generate noise from 
the use of cutting machinery but the sound level from such machinery is yet to be estimated.  For the purpose of this assessment, it has 
been assumed that the dismantling of the installations will have similar potential impacts to the construction phase of the project and these 
assessments are not repeated here. 

Disturbance of the seabed
It is intended that all structures and substructures be removed down to the natural seabed level, using broadly similar craft and methods as 
for construction.  It is likely that this will involved fewer jack-up barge emplacements than construction, since extensive seabed preparation 
will be unnecessary, fewer “lifts” are likely to be required for removal of structures than installation, and scour protection is to be left in situ.  
However, in the absence of any detailed information, a worst case scenario is assumed here, whereby the impacts of decommissioning are 
considered to be similar to those of construction.  

Assessment  
The extremely small areas involved mean that the magnitude of the anticipated impacts are negligible.  In the context of the development 
area as a whole, therefore, the significance of the impact is negligible for the ImoSa and Glap biotopes and minor for the MedLumVen and 
SspiMx biotopes.  The significance for the communities on the scour protection is unclear, since their importance cannot yet be determined, 
but is extremely unlikely to be of more than minor significance.  

Only unburied cables are likely to be removed.  Removal would involve either direct lifting or, where forces holding the cable in place are 
too great, preliminary use of an under cable roller to move the cable to the seabed. This would cause minor, short term and localised 
increases in suspended sediment levels and seabed disturbance similar to those created during cable laying, but much more limited areas 
will be involved. 

The significance of the impact is likely to be negligible to possibly minor. However, if there is any evidence that sensitive or important 
habitats such as Sabellaria aggregations or reefs may have developed on the relevant cable routes, then it may be considered more 
desirable to leave the cables in situ. 

Change of habitats 
Removal of the turbines, metmasts and offshore transformer platforms would represent the loss of the fouling communities on the structures 
themselves, which are likely to be rich communities typical of hard substrates uncommon in the surrounding seabed. The removal of large 
gravity foundations will presumably leave exposed the rock base used in seabed preparation, representing a depression (relative to the 
natural seabed) surrounded by a rather higher ring of scour protection.  It is possible that, given the large areas of the foundations, the 
newly exposed area might be anoxic initially, but this should not affect the surrounding areas, and recovery should be rapid.  The new 
communities that subsequently develop will, therefore, presumably be broadly similar to those already existing by then on the scour 
protection, at least initially, although over a period of years it may be that these depressions fill in with sand.  It is generally considered that 
fouling communities are richer on structures with more vertically oriented faces, so that the new community might be less productive than 
those being removed.  On the other hand, boulders and cobbles offer more cryptic spaces for mobile or cryptic fauna including small fish, 
and are considered more natural.

Assessment  
Overall, the likely change in community caused by removal of structures is considered to be neutral in significance. 

10.2.2 Fish
This assessment considers the potential impacts of the construction, operation and decommissioning of the proposed Greater Gabbard 
Offshore Wind Farm on fish species present around the wind farm development area.  Fish species present within the southern North 
Sea that could be affected are also considered.  The assessment gives priority to the impact on those species in the area that are of high 
importance due to their commercial value or those with legislative protection.

Thirty-three species were caught during beam trawl surveys of the proposed wind farm development area with a further 31 species 
identified as potentially present in the general vicinity of the wind farm development area and southern North Sea (Section 9.4.2).  The 
Inner Gabbard and The Galloper banks and the waters immediately surrounding them are believed to provide spawning habitat for sole 
and sandeels and the sandy tops of the banks are important habitat for lesser weever fish.
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The main groups identified with regard to potential impacts of the proposed wind farm are Elasmobranchs, Clupeidae, Gadidae, 
Pleuronectiformes, Gobiidae, Ammodytidae, Salmonidae, Bass and the European eel.

10.2.2.1 Fish Impact Assessment Methodology

The purpose of the assessment is to identify, and where necessary mitigate for, potentially significant environmental impacts and their 
resultant effects on receptor species.  This is in line with EIA regulations which require identification of the main effects that the development 
is likely to have on the environment.

In determining the overall significance of an impact, the ‘magnitude’ of any potential impact is assessed against the ‘importance’ of receptor 
species/groups to provide a range of impact significance from ‘negligible’ to ‘major’ as shown in Table 10.2.2-1 below.

Magnitude of impact

Negligible Low Medium High
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Low Negligible Minor Minor/Moderate Major

Medium Minor Minor/Moderate Moderate/Major Major

High Minor Moderate Major Major

Table 10.2.2-1:  Matrix to Assess the Overall Significance of Impacts

A significant impact in terms of the EIA regulations is considered to be one of Major or Moderate/Major significance.

For this section on the potential impacts of the proposed Greater Gabbard Offshore Wind Farm on fish, the levels of importance of 
receptors are:

Low Species or taxonomic group is not of any commercial importance and is not protected by any national or international   
 legislation.
Medium Species or taxonomic group has some commercial value (e.g. as bycatch) or is covered by local legislation (such as a  
 biodiversity action plan).
High Species or taxonomic group is of high commercial value and is a targeted fishery or is protected by national or   
 international legislation (e.g. Countryside and Wildlife Act or the Bern Convention).

The trophic importance of each species or taxonomic group was also taken into account when determining the level of importance of 
each receptor.  Where there was uncertainty regarding the level of importance of a receptor a precautionary approach was adopted and 
the receptor assigned medium or high level importance.  Designations of receptor value are detailed in Table 10.2.2-2.  This describes 
a broad classification of species into major taxonomic group (where applicable).  Within each group the value of the most important 
species has been used to define the value of the group.  Where certain species have lower value this has been identified within individual 
assessments.

●

●

●

Group or species Importance Justification

Elasmobranchs Medium Some species commercially exploited as bycatch.

Clupeidae High Targeted fishery, extremely valuable.

Gadidae High Some species commercially valuable and are targeted 
fisheries

.

Pleuronectiformes High Many species subject to targeted fisheries, others taken 
as bycatch.

Gobiidae High Sand goby is protected under Appendix III of the Bern 
convention.

Ammodytidae High Targeted fishery, important prey species for fish and birds
.

Salmonidae High Commercially exploited, salmon are protected by the 
Bern Convention and is a UK BAP and OSPAR species.

Bass High Targeted fishery and popular recreational angling fish.

European eel High Targeted fishery (in freshwater)

Table 10.2.2-2:   Designated importance of Fish Receptors.

Impact magnitude is assessed by taking into account the following factors, as applicable to each impact:
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Impact Factor Impact Classification Definition

Duration Short term
 

up to 1 year

Medium term 1-5 years

Long term
 

more than 5 years

Severity Negligible No anticipated changes to the affected population

Low Minor alteration to the affected population

Medium Appreciable alteration to affected population

High Major change to affected population

Likelihood Low <25%

Medium 26–75%

High
 

>75%

Table 10.2.2-3:  Impact Magnitude Factors

Both receptor importance and impact magnitude are therefore value judgements; however, in setting out the decision matrix clearly the 
intention is to make the process as transparent as possible.  In making assessments, the EIA team must take into account such additional 
factors as the ability of species or communities to recover.  The spatial scale of impact is inherent within the assessment of severity.

Impacts can be either beneficial or adverse but are assumed to be adverse unless indicated otherwise.

Certain fish species have received special consideration during the impact assessment due to their conservation status (section 9.4.2)

10.2.2.2 Potential Impacts on Fish

Impacts are assessed below for each phase of wind farm life: construction, operation and decommissioning.  A final assessment considers, 
in broad terms, the ‘impact’ of not constructing the proposed Greater Gabbard Offshore Wind Farm and potential effects of climate change 
associated with the UK Government failing to meet its current renewable energy targets.

In line with the overall approach in this environmental assessment, worst-case scenarios are identified and impacts assessed for these.  

There are CEFAS (2002) guidance notes for environmental impact assessment with respect to FEPA/CPA requirements which identify a 
range of foreseeable issues affecting fish as the result of wind farm construction.  These guidelines suggest that the following aspects of 
fish biology should be considered:

Feeding areas
Spawning grounds
Nursery grounds for fish and over-wintering areas for crustaceans
Migration routes for shellfish and fish, including elasmobranchs

Issues specific to wind farms that might impact fish include noise and vibration, electromagnetic fields and their influence on elasmobranchs, 
changes in habitat, loss of prey and productivity and positive impacts from the placement of turbines.

The importance of assessing the impacts on migratory fish such as salmon has been stressed by the Environment Agency.

DEFRA (2005) provide guidance towards the identification of potential impacts from offshore wind farm developments on fish as follows:

Loss or alteration of habitat for feeding and nursery areas;
Disruption of normal behaviour including feeding and migration due to generation of electromagnetic fields as well as effects of 
noise and vibration effects.

This guidance, together with the knowledge of the consultancy team, has been used to identify potential impacts on fish.

Construction
The following potential impacts on fish have been identified in association with the construction phase:

noise that may cause physical harm to fish;
noise that may displace fish;
noise that may interfere with use of sound by fish;
noise that may displace prey species of larger fish;
increased vessel traffic that may disturb fish;
increased suspended sediments that may smother spawning gravels;
pollutants that may be re-suspended;
chemicals that may be released.

The following summary of the potential impacts of underwater noise on fish is provided to support subsequent assessments relating to 
underwater noise impacts.

Due to the poor transmission of light but the good transmission of sound and vibration in the marine realm, fish are much more reliant on 
their hearing than on their vision when compared to terrestrial vertebrates.  Fish can detect sound and vibration through their ears and their 
lateral line (a series of jelly filled pores along the sides of the fish which detect vibration) which are collectively known as the acoustico-
lateralis system.  The inner ear is located within the skull and detects vibration in the range of 1 Hz – 3 kHz (depending on the species).  As 
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pressure waves of sound make contact with the sides of a fish, the particle displacement in the water excites nerves within the lateral line 
and the fish responds accordingly.  The sound waves perceived by the lateral line are generally low frequency (<100 Hz).  This system is 
very important in maintaining cohesive schools of fish.

The marine environment is naturally noisy from both biotic and abiotic sources.  Abiotic sources of noise include wave action, bubble 
formation and the action of wind and rain on the sea surface.  Biotic sources include marine mammal vocalizations and the variety of sounds 
produced by fish (many fish use their swim bladders to produce sound) and crustaceans.  Fish use sound to detect predators and prey 
and some species use sound to communicate during spawning.  On top of these natural sources of sound are those from anthropogenic 
sources including vessel noise, piling, drilling, active sonar, seismic surveys and towed fishing gear.  All of these are important in the 
southern North Sea which is heavily exploited by man.

Different species of fish have different sensitivities to sound depending mainly on the presence or absence of a swim bladder and the 
intimacy of connection between the swim bladder and inner ear.  The swim bladder, which is found in most bony fish (see exceptions later), 
can convert the pressure waves of sound in water to vibrations which can then be detected by the inner ear and thus allow fish to detect 
sound and vibrations.  Those species with a close coupling of the swim bladder to the inner ear are particularly sensitive to sound and 
are referred to as hearing specialists.  The most important hearing specialist fish in the Inner Gabbard and the Galloper area are herring 
(Clupea harengus) and the sprat (Sprattus sprattus).

Bottom dwelling fish such as flatfish and dragonets have no need of a buoyancy organ and therefore do not possess one.  Sharks and rays 
have never evolved swim bladders, instead relying on lift from stiff pectoral fins and a large oil-filled liver for buoyancy.  These swim bladder-
less fish are generally of a low auditory sensitivity, utilising particle displacement to detect sound waves and are not hearing specialists.  

One disadvantage of a swim bladder is the change in density between tissues and the gas reflect noise well and therefore give good returns 
on echolocation systems such as those of dolphins.  Mackerel have lost their swim bladder to reduce detection by echolocating predators 
and rely on constant swimming and internal oils to maintain their position within the water column.  Sand eels also do not possess a swim 
bladder.

Any noise generated during the construction, operation or decommissioning of the proposed Greater Gabbard Offshore Wind Farm will 
add to and increase the background noise above pre-existing levels in the region of the Inner Gabbard and The Galloper.  Due to the good 
propagation of sound through water, noise generated by the wind farm in any part of its construction, operation and decommissioning could, 
if of sufficient magnitude, have far-reaching consequences.

This assessment will use the following terminology, summarised from the underwater noise technical report, to describe the response of 
fish to sound of varying magnitude and duration:

Primary effects – Injuries causing instant or delayed mortality as a result of noise.

Secondary effects – Deafness or other injuries which may have long-term implications for survival, for example by affecting an animal’s 
ability to feed or reproduce.

Tertiary effects – A behavioural effect, manifested in the avoidance of loud noises.

The main hearing specialists in the area are the herring (Clupea harengus) and the sprat (Sprattus sprattus) both of which were caught in 
the trawl surveys.  Both of these fish are clupeids, which are regarded as hearing specialists in general, and although not actually caught 
at the wind farm site the allis shad (Alosa alosa) and the twaite shad (Alosa fallax) have distributions that encompass the wind farm site 
and are therefore also considered in the assessment.  Species that are not hearing specialists but can be expected to have a degree of 

sensitivity to sound due to the presence of a swim bladder include bass (Dicentarchus labrax), salmon (Salmo salar) and gadoids; cod 
(Gadus morhua), whiting (Merlangius merlangus) and poor cod (Trisopterus minutus).  In spite of gobies being regarded as ‘relatively 
insensitive auditory generalists’ they are also considered in the assessment because of their importance as prey for larger fish.

Fish found in the region that are not considered to be hearing specialists are those that do not possess a swim bladder including sole (Solea 
solea), dab (Limanda limanda), plaice (Pleuronectes platessa), sandeels (Ammodytes spp). and (Hyperoplus spp)., and elasmobranch 
species including the starry smooth hound (Mustelus asterias), lesser spotted dogfish (Scyliorhinus canicula) and various species of ray 
(Raja spp).
The specific hearing sensitivities of these organisms are not known but the absence of a swim bladder is thought to make them far less 
sensitive than those fish with a swim bladder. The impact of noise upon these species will be considerably less because of their lower 
hearing sensitivity.  

Various activities may generate underwater noise during the construction period, including:

Increased vessel movements
Hammer piling
Rock armour dumping
Drilling
Cable trenching

Hammer piling is predicted to be the most significant source of noise during wind farm construction.  The worst case scenario for assessments 
relating to construction noise impacts is pile driving of 140 monopiles of 6.5m in diameter as this will create the greatest level of noise (TR 
9.5-6a).  Pile driving is a medium term impact (intermittent over 2 years) with periods of piling generally lasting for 3-4 hours with typically 
one hammer blow every 2 seconds or so resulting in a pulse of sound that lasts for a few milliseconds.  The predicted Source Level noise 
from each operation is 288dB re 1 µPa @ 1 metre (TR 9.5-6a).  Potentially, more than one operation may take place at the same time.  

Noise that may cause physical harm to fish
Based on the TR9.5-6a no physical harm (primary and secondary effects) should occur more than 1km away from piling.  This is believed 
to be a conservative estimate.

Assessment 
The duration of the impact is short term and the severity of the impact is low because of the very localised impact compared to the area of 
interest.  The likelihood of the impact is high for those fish in the immediate vicinity of the piles (within 1km).  There is a high risk of there 
being some number of fish, though not significant in population terms, within 1km for most species except Salmonidae and European eel 
for which there is considered to be a low likelihood.  Fish outside the area where they may be injured or killed are unlikely to move into this 
zone with continued piling.  

The magnitude of impact is considered to be low, principally because of the very limited spatial scale affected, for all species except 
Salmonidae and European eel for which (because of the very low likelihood of an impact) the magnitude is considered negligible.  However, 
the overall significance depends on receptor value.  For elasmobranchs (medium value and low sensitivity to noise) and species such as 
dragonets, poor cod and weever fish, none of which are protected or part of a targeted fishery, the overall significance is minor.  However, 
for commercially important fish such as cod, bass and herring and for protected species such as gobies, the overall impact is of potentially 
moderate significance.  The overall impact for Salmonidae and European eel is assessed to be minor.
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Mitigation 
Although the impacts are not predicted to be significant in terms of EIA regulations it is considered prudent to adopt mitigation to reduce 
the risk of injurial effects to fish species.   These are summarised in Section 11.3.2.

With mitigation in place it is considered that the magnitude of any impact would become negligible with overall significance therefore 
minor.

Noise that may displace fish 
Measuring absolute sound level in decibels is only of limited use in assessing the effect of noise on animals as they have varying hearing 
sensitivities.  It is the perceived sound by a certain species (based on a predefined audiogram) that is important rather than the absolute 
level.  One system of standardising the level of noise to reflect the perceived sound is dBht analysis.  This system is described in TR 9.5-6 
underwater noise technical report; it is considered here that 90 dBht is the level required to cause a strong avoidance reaction.

Subacoustech measured the background noise at the propsed Greater Gabbard Offshore Wind Farm and applied a dBht species analysis 
for bass (Dicentrarchus labrax), salmon (Salmo salar) and herring (Clupea harengus) since reliable audiograms were available for these 
species.  The perceived background noise at the inner Gabbard banks for bass and salmon was 25 dBht for both species.  Herring, being 
hearing specialists, experienced a much higher perceived background noise of 50 dBht.

It is calculated that for 6.5m piles at the Inner Gabbard there will be a significant avoidance reaction at 1.1km from piling for bass and 3.9km 
for herring.  Precise estimates are not available for other species and so subjective assessments must be made based upon the relative 
auditory sensitivity of each species or species group.  Thus no fish species is anticipated to have a significantly greater avoidance reaction 
distance (i.e. to be more affected) than herring, a hearing specialist while the significant avoidance reaction distance will be substantially 
smaller for less sensitive species such as elasmobranchs, flatfish and sandeels.

The impacts will vary according to the species and activities affected.  The severity of this impact is considered for the following species/
taxonomic groups:

Herring 
A specific risk for herring is the proximity of spawning grounds near to the proposed Greater Gabbard Offshore wind farm development 
area.  There are several breeding stocks of herring in the North Sea, one is an autumn spawning stock known as the Blackwater herring 
which are too distant to be impacted upon significantly by any aspect of the proposed Greater Gabbard Offshore Wind Farm development.  
However, there are large spawning grounds for other stocks in the southern North Sea which come close to The Galloper bank part of the 
development and could be impacted upon by piling noise.  This is the Downs group of herring which are autumn spawners (late autumn 
through to February).

Prior to spawning, herring aggregate in large shoals which could be disrupted if piling noise is of a sufficient magnitude to scatter fish away 
from the noise source and prevent aggregation.  This is considered to be a potentially medium severity impact if piling occurred in the 
southeast corner of The Galloper (within a predicted 3.9km of the known herring spawning area) during herring spawning (approximately 
October to February).  Outside these months and for piling more than 3.9km from the herring spawning grounds there would be a negligible 
severity impact.  Figure 10.2.2-1 shows the predicted zone of significant avoidance reaction for herring around proposed wind turbine 
positions.

Figure 10.2.2-1 Predicted area of significant herring avoidance from piling noise.

Other species Because of their relatively low auditory sensitivity, no significant impacts are predicted for flatfish (pleuronectiformes), 
elasmobranches or sandeels (Ammoditidae). There is also evidence that fish may habituate to piling noise very quickly.  Sprat are mid-
water spawners that may be disturbed by piling but this would only divert spawning fish away from the wind farm site without serious 
ecological consequences.  Sole almost certainly spawn on the Inner Gabbard and The Galloper and it is likely that rays and dogfish lay 
their eggs in the deep water between the banks.  Piling noise would probably represent a negligible severity impact for these species.
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There are several species of migratory fish that are also hearing specialists and may occur within the proposed area of the Greater 
Gabbard Offshore Wind Farm although none of them were caught in the surveys.  Allis shad (Alosa alosa) and twaite shad (Alosa fallax) are 
highly noise sensitive whereas the common eel (Anguilla anguilla), salmon (Salmo salar) and sea trout (Salmo trutta) are considered to be 
of lower sensitivity, though higher than elasmobranchs and pleuronectiformes.  These species are considered because of their commercial 
importance or because they have national and international protection.  The potential impact is that they could be deflected from their 
migratory routes due to avoidance reactions to noise from piling.

Assuming, conservatively, that shad have a similar hearing sensitivity to herring, it is likely that both species of shad would avoid the pile 
driving up to a distance of 3.9km. Eels are probably not as sensitive to noise as shad, eels would only be expected to divert away from 
piling for a short period and at distances in the order of a few hundred metres from works. 
 
The migration of shad or eels is not expected to be significantly affected by piling noise and the severity of impact is therefore considered 
to be negligible.

No significant impacts are predicted due to displacement through construction noise for any species other than herring under certain 
conditions and for a limited part of the year.

Assessment
The majority of the species of fish on and around the wind farm site would only avoid the noise from piling within a few hundred metres and 
this would represent a negligible magnitude impact of overall minor or negligible significance, depending on receptor importance.

For herring, however, the impact may be of up to low magnitude and overall moderate significance.  This only applies for piling within 
3.9km of the herring spawning area between October and February.  Outside this period the impact is considered to be of overall minor 
significance for herring.

Noise that may interfere with use of sound by fish
Certain fish species use sound actively as part of their normal activities; cod, for example, are known to make low frequency calls during 
reproduction but these sounds are not very loud (20dB at 1m) and presumably function to attract mates.  Because the sounds generated 
by fish are not very loud, any louder noise could mask them and inhibit fish behaviour.

Assessment
This impact is only relevant to a very few species of fish that can produce sounds.  The main example is cod which use sound during 
reproduction but are not known to spawn in the vicinity of the wind farm development area and therefore this is considered to be an impact 
of negligible magnitude and negligible-minor overall significance.

Noise that may displace prey species of larger fish
Most species of fish prey on one another at various life stages.  However, gobies, dragonets, poor cod, sand eels, sprats and herring are 
abundant small fish which are fed upon by most of the larger fish in the proposed Greater Gabbard Offshore Wind Farm development area.  
Sprats and herring are likely to be displaced further than the species which prey on them, as discussed above; however, predators will 
be displaced in the same direction as the prey they pursue (this impact would be more significant if predators were displaced further than 
prey).  Other prey species are likely to be displaced to a similar extent as their predators and the displacement will only be short term (in 
the order of hours) though intermittent over the construction phase.

Assessment
The impact will be medium term, intermittent and of low to negligible magnitude for affected populations.  Therefore the overall significance 
is considered negligible to minor.

Increased vessel traffic that may disturb fish
Vessels of all sizes are found in the region of the site including fishing vessels, container ships and ferries. These produce varying levels 
of noise but none are as loud as hammer piling and some may not even be loud enough to elicit a response in some fish.  It is likely, due 
to the volume of shipping in the southern North Sea, that most fish are habituated to the sound of vessels passing overhead or nearby 
and that an increase in vessel activity will result in only a negligible to low severity impact. This would be medium term over the duration 
of construction.

Subacoustech measured background noise at 110-150dB re 1 μPa on the Inner Gabbard bank in 2004.  The sound level at source of 
a small boat with an outboard motor, a tug and a large tanker have been measured at approximately 150, 160 and 180 dB respectively 
with the former two vessel types emitting much sound at higher frequencies that fish may not respond to.  This is likely to be an impact of 
negligible magnitude.

Assessment
A negligible to minor significance impact is predicted. 

Increased suspended sediments that may affect fish
Installation of wind turbine foundations and cable-laying will raise the amount of suspended fine sediments (sands and silts) in the water 
column. The worst-case scenario is considered to be installation of intra-array  cables by water jetting (all other cables would be installed 
using a plough that would generate very low levels of suspended sediment) and use of gravity base structures.  The Coastal Processes 
Assessment (Section 10.1.2) concluded that installation of gravity base structures would result in maximum concentrations of silts and 
medium sands (50 to 187 microns) of up to 250mg/l for short periods of time at low tidal speeds and in very limited areas.  It was concluded 
that ‘fractions of 1mm’ of material would be deposited and that this represented an insignificant impact.  Equivalent conclusions were 
reached for cable installation by water jetting.

Very high levels of suspended sediment have the potential to clog the gills of fish and upon deposition, smother habitats important to 
some bottom-dwelling fish.  However, temperature and dissolved oxygen have been found to be the most important factors governing 
the distribution of many fish species.  A study at Thurrock in the Middle reaches of the Thames estuary found that fish did not show any 
avoidance of suspended sediment ranging from 18 to 486 mgl-1.   Fish in the North Sea are generally considered to have high tolerance to 
suspended sediment and direct impacts on fish through gill clogging is considered to be a negligible severity impact which is not considered 
further.

Herring spawn preferentially over gravel where the eggs stick to the particles and can form large mats of several egg layers.  The eggs 
need to be well oxygenated during development and it is conceivable that increased levels of suspended sediment may lead to increased 
deposition away from the wind farm that may smother any eggs that were present.  Herring spawning grounds are located immediately east 
of The Galloper array area; however, the maximum deposition of sediments from wind turbine foundations and cable laying would amount 
to very much less than 1mm of sediment and this would not be expected to settle to any great extent over gravel beds which exist because 
they are present in hydrodynamic areas where finer sediments do not settle preferentially.

Assessment
Smothering of herring spawning gravels is considered to be a negligible magnitude impact of overall minor significance.

Pollutants that may be re-suspended
Any activity which causes the re-suspension of sediments is likely to disturb any contaminants associated with the sediment.   Analysis of 
sediments from the proposed Greater Gabbard Offshore Wind Farm development area revealed that the only detectable contamination 
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was elevated levels of arsenic (Section 9.3.4).  The contaminated sediments are subject to natural mobilisation by water currents (tide and 
wave driven) and no additional risk is posed by the development. 

The impact on water quality of contaminant mobilisation was assessed in Section 10.1.4 and concluded to be negligible overall significance 
(because construction of the wind farm will only mobilise sediments that are currently mobile under natural conditions).

Assessment
The re-suspension of pollutants is considered to be a negligible severity and magnitude impact of at most minor overall significance for 
fish.

Chemicals that may be released
This includes the accidental release of lubricants, fuel and coolants from either the turbines themselves or vessels associated with 
installation.  So far, it is understood that there has been no significant spill of chemicals during the installation of any wind farm.  Cement 
is the substance of most concern as it may be purposefully put into the environment when used as a grout to join prefabricated monopile 
sections.  However, any effect of cement will be limited due to the small amounts used and rapid dispersion by the currents that flow 
through the wind farm development area.  Under the assumption that an environmental management plan will be submitted for all offshore 
installation operations and with the use of high quality contractors there are not expected to be any significant releases of chemicals into 
the sea.  Any accidental spillage would be of small quantities that would have a negligible severity impact on fish receptors.

Assessment 
The release of chemicals during installation is considered to be of at most minor overall significance to fish.

Operation
The operational wind farm will alter benthic habitat, affect fishing activity in and around the wind farm area, generate noise and vibration 
and electromagnetic fields.  The following potential operational impacts have been identified:

Electromagnetic field impacts:
Induced electrical fields that may adversely affect elasmobranchs
Induced electrical fields that may adversely affect electrosensitive teleost species
Magnetic fields that may disorientate anadromous and/or catadromous fish
Magnetic fields that may adversely affect other fish species, including mackerel and plaice

Noise and vibration associated with the operational turbines that may repel or interfere with the normal behaviour of fish.
Increased noise from vessel activity that may disturb fish.
Long-term change of benthic habitat.
Changes in fishing pressure

Operation impacts will be long term in duration since they will apply over the planned 50 year life of the wind farm.

Electromagnetic Field Impacts- Background
The fish baseline section (9.4.2) identified that electromagnetic fields produced by power cabling used by the offshore wind farm industry 
and proposed for Greater Gabbard Offshore Wind Farm could impact upon sensitive fish receptors.  Three-phase cables are widely 
employed for high-voltage electric power transmissions since they are more efficient for transmitting power than the two wires of a single-
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phase system. They therefore find wide application in offshore power transmission.  Within a three-phase cable, there are three separate 
cores, each of which is shielded by an insulation screen. The use of insulation screens enables the confinement of the electric field within 
the cable and reduces the risk of shock, both achieved by earthing the screens. 

Industry standard AC offshore cables (three-core XLPE) do not generate an electric field directly; instead, an electromagnetic field (EMF) 
with two components is generated: an electric field which is contained within the cable by armouring and a magnetic field which can be 
detected outside of the cable.  The magnetic field is dynamic as a result of the fact that AC currents flowing in each conductor of the 
cable generate changing magnetic fields around the conductor.  These changing magnetic fields generate an induced electric field in the 
surrounding medium.

If marine organisms can detect either the magnetic or induced electric fields emitted by sub-sea cables there is potential for disturbance of 
their normal behaviour which could result in an adverse effect. This potential is considered separately for organisms that may be sensitive to 
magnetic and electrical fields.  The majority of information is drawn from a recent study by Cranfield University and CMACS for COWRIE.

Magnetic sensitivity
A relatively large number of species are believed to be sensitive to magnetic fields.  This sensitivity is based either on detection of the 
induced electric field resultant from the interaction of water currents, or the animal’s own movement through, the earth’s magnetic field or 
magnetite based detection of geomagnetic fields.  The former requires electroreceptive ability and relates principally to elasmobranchs 
while magnetite based detection is associated with other species noted below.

Certain teleost (bony) fish species, including salmonids, eels, mackerel and plaice are believed to be magnetically sensitive.  In all cases, 
magnetic sensitivity is understood to be associated with orientation and direction finding ability.  If animals perceive a different magnetic 
field to the earth’s there is potential for them to become disorientated; depending on the magnitude and persistence of the confounding 
magnetic field the impact could be a trivial temporary change in swimming direction or a more serious impact on migration. 
 
Any magnetic field produced by offshore power cables will be superimposed onto existing magnetic fields, for example the earth’s 
geomagnetic field which has a strength of approximately 50 μT.  The CMACS study suggested that although the magnetic field from sub-
sea AC power cables would likely be significantly smaller than the earth’s field (up to 1.7 µT for the cables modelled) it would vary over 
time and may therefore be perceived differently from the constant earth field. It was also calculated that magnetic fields from subsea power 
cables used at offshore wind farms would fall away rapidly with distance from the cable, dropping to less that 1/50th of the earth’s field after 
2.5m. These calculations were made for a 33 kV XLPE tri-phased, 50 Hz AC cable carrying 641 A. 

Investigations of the orientation of eels (Anguilla anguilla) in a disturbed geomagnetic field created by the presence of a submarine high 
voltage direct current (HVDC) power cable revealed that of twenty-five female eels tracked, approximately 60% crossed the cable. It was 
concluded that the cable did not act as a barrier to the eel’s migration path in any major way; however, it should be noted that this type of 
cable is not characteristic of the AC cables currently proposed for UK offshore wind farms.

A study by Bio/consult AS at the Vindeby offshore wind farm in Denmark cited evidence of the sensitivity of certain teleost (bony) fish to 
magnetic fields, including salmonids, plaice and eels. Here the conclusion was that magnetic fields around the submarine power cables 
may be of sufficient magnitude to affect sensitive fish but only up to around one metre from the cable (when the field was 33.1 µT), after 
which the field was predicted to be indistinguishable from the earth’s field1. These conclusions were based on desktop assessment for 10 
kV tri-phased, 50 Hz AC cables with maximum current in each of the three phases of the cable of 260 A.

Bio/consult AS also conducted a study of fish response to the presence of the main power cable to shore at the Nysted offshore wind farm 
in the southern Baltic Sea. The study only considered the magnetic component of the electromagnetic field. The electrical component was 
assumed (incorrectly) to be contained within the cable shielding and there was no consideration of induced electric fields.  Six teleost fish 
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species were studied around the cable route.  The study utilised passive fishing gear on both sides of the cable and was designed to test 
whether fish would cross the cable.  The species chosen for analysis included herring (Clupea harengus), European eel (Anguilla anguilla), 
Atlantic cod (Gadus morhua) and flounder (Platichthyes flesus).  The methods used in the study did not reveal any effect of the cable on the 
species investigated.  However, the authors expressed doubts over the methods used.  They considered the nets to have been employed 
at too great a distance from the cable to detect whether the electro-magnetic field had repelled or attracted fish.  In addition, the nets 
either side of the cable were parallel and could have shadowed one another.  Nevertheless, no significant differences in catch numbers of 
fish were found either side of the net and it is believed likely that a serious blocking effect on eel migration in particular should have been 
detectable.  Unfortunately, a flaw in this study is that no measurements were made of the in situ magnetic fields (induced Electric fields 
were not considered at all) and the timing of the experiment was not related to wind farm generating status.

Sensitivity to Induced Electrical Fields
In the UK elasmobranchs (sharks, skates and rays) represent the major group of electrosensitive fish species. Elasmobranchs have 
specialised electroreceptors and use electric fields passively for the detection of bioelectric emissions from their prey, conspecifics and 
potential predators/competitors (the latter being more likely for early life history stages). The electroreceptive sense is only used in close 
proximity to the source and other senses (such as hearing or smell) are used at distances of more than approximately 30cm. This means 
that the electroreceptive sense is highly tuned for the final stages of feeding or detecting other animals and elasmobranchs are able to 
detect very weak voltage gradients (down to 0.5µV/m) in the environment around them.

It has been suggested that elasmobranchs may be attracted to electric fields of 0.5 to 100 μV/m; above this value they would be expected 
to exhibit an avoidance response and below it they may be insensitive.

Other UK fish species that may be sensitive to electric fields are identified in Table 10.2.2-4.  These species do not possess specialised 
electroreceptors but are able to detect induced voltage gradients associated with water movement and geomagnetic emissions. They are 
likely to be less sensitive to electric fields than elasmobranchs.  The actual sensory mechanism of detection is not yet properly understood; 
however, it is likely that the electric-fields that these species respond to are associated with peak tidal movements which can create fields 
in the range of 8-25µv/m.

Group and Species Common name

Agnatha (Jawless fish) -

Lampetra fluviatilis European river lamprey
Petromyzon marinus Sea lamprey
Teleostei (Bony fish) -

Anguilla anguilla European eel
Gadus morhhua Cod

Pleuronectes platessa Plaice
Salmo salar Atlantic salmon

Table 10.2.2-4 Non elasmobranch fish species that are believed to be electrosensitive

The species listed above may all occur within the proposed Greater Gabbard Offshore Wind Farm development area. Cod and plaice 
were recorded in site-specific surveys while salmon and eel will migrate past the site between their marine and freshwater stages.  Both 
European river and sea lamprey may occur in the Greater Thames estuary, although the status of these stocks is unknown.

The very highest induced current densities (91.25 μV/m for a 132 kV XLPE submarine cable with perfect shielding) may be very similar 
on the skin of the cable and on the seabed when the cable was buried to a depth of 1 metre, i.e. burial does not necessarily diminish the 
magnitude of the induced electric field significantly.  However, recent work has demonstrated that for submarine power cables with different 
specifications burial to 1m can reduce the induced electrical field at the sediment-water interface by an order of magnitude.  This is not 
something that can presently be assessed without modelling.

Current densities produced by industry standard submarine power cables, including the proposed Greater Gabbard Offshore wind farm 
and other UK offshore wind farms, are likely to lie within the theoretical range of detection by electrosensitive fish species and may occur 
either side of the theoretical boundary between attractive and repulsive effects for elasmobranchs (100 μV/m), depending on the generating 
status of the wind farm.  Smaller current densities, but still within the theoretical range of detection, are expected to be propagated through 
the water for a distance of tens of metres.

Because no information exists on the range of frequencies that electrosensitive species can detect it is uncertain whether the 50 Hz carried 
by sub-sea power cables for offshore wind farms is detectable by electrosensitive fish and, if detectable, whether such fields would be of 
any significance to the fish.  If anthropogenic electrical fields from submarine power cables are detected by electrosensitive fish species the 
following impacts are believed possible:

An artificial field that was attractive could result in individual animals investigating the seabed for food and wasting energy doing so.
A repulsive field that repelled animals would interrupt normal behaviour and potentially exclude habitat from use.

Existing sources of electric and magnetic fields in the marine environment
Natural fields comprise the earth’s magnetic field (approximately 50 μT) which will be detectable by magnetically sensitive species and 
certain fish species such as eel, cod, plaice and salmon will be able to detect electric fields in the range of 8-25µv/m caused by water 
movement through the geomagnetic field.

Certain electric and magnetic fields of anthropogenic origin are likely to be present within the Greater Thames estuary and will persist 
during the life of the proposed Greater Gabbard Offshore Wind Farm.  Fibre optic and coaxial telecommunication cables; electrically heated 
pipelines and other (non-wind farm) power cables may all have associated electromagnetic fields with both magnetic and induced electrical 
components. The magnitude of such fields is unknown and there is a need for wider research to quantify such fields so that environmental 
effects, and possible interactions with offshore wind farm power cables, could be assessed.  Potential sources of such fields in proximity 
to the proposed Greater Gabbard Offshore Wind Farm site include the FARLAND (British Telecom) telecommunication cable between UK 
(Aldeburgh) and Netherlands; the CONCERTO  telecommunications cables between UK (Thorpeness and Sizewell) and Holland/Belgium.  
Both installations pass to the north of the proposed Greater Gabbard Offshore Wind Farm site (see Section 9.5.11).

Likely electromagnetic fields associated with the Greater Gabbard development
Export cables transferring power to the onshore sub-station from offshore sub-station platforms will consist of up to 4 132kV rated cables.  
These will be 184 to 630mm diameter 3-core copper conductor, XLPE (or equivalent) insulated and armoured cables.  The cable route 
is approximately 42km so there will be up to approximately 170km of cables to shore.  This will be buried at a nominal 1m depth (target 
1.5m).

●
●
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Inter-array cables connecting wind turbines to offshore transformer platforms, including crossings of the banks, will be standard 150mm 
diameter 3-core copper conductor, XLPE (or equivalent) insulated and armoured cable rated at 33kV.  There will be approximately 200km 
of inter-array cabling which will be buried to a nominal depth of 1m. 

The highest magnetic and hence induced electrical fields will be produced when the proposed Greater Gabbard Offshore Wind Farm is 
generating at maximum capacity under optimal wind conditions. It is not clear what the exact size of the magnetic and induced electric fields 
will be but they are likely to be of a comparable magnitude to those predicted for generic wind farm cabling.  For example, a magnetic field 
of 1.6 µT and an induced electric field of 91.25 μV/m has been calculated for comparable 132 kV XLPE tri-core cable under full load.  It is 
therefore likely that magnetic fields will be detectable by magnetically sensitive species and that, depending on generating status, induced 
electric fields will lie in the range that may be attractive or repulsive to electrically sensitive species.

There is the additional possibility that electromagnetic fields in close proximity to each other (e.g. where cables are laid close together such 
as may be the case at offshore transformer platform gathering points where cable could be laid less than 10 m apart) may be additive.  
Normally, the magnitude of the EM field at any given point can be considered inversely proportional to the distance from the power cable.  
Since the frequency will be 50 Hz and wavelengths long, when cables are closely placed the fields may be combined constructively (in 
phase) which could result in larger fields in these areas.

For independently located cables, i.e. cables 10m or more apart, both magnetic and induced electric fields are expected to be detectable 
within tens of metres (i.e. 10 to 90 m) on the sea bed above each buried cable and a similar distance up into the water column.  No firm 
estimate can yet be made for instances where cables are in close proximity; however, it is considered unlikely that such fields would be 
detectable beyond 1km. 

For a proportion of time the proposed Greater Gabbard Offshore Wind Farm will tend to be generating at below the maximum output levels 
due to variations in wind speed, the need to take turbines off-line for servicing etc.  There will also be periods when no power is generated 
as a result of very high or low wind speeds leading to turbine shut down.

It should therefore be considered that the wind farm will not produce steady induced electric and magnetic fields over time. There will be 
periods when sub-maximal fields are produced and periods when no such fields are present.  These fields will also vary spatially as a result 
of differing cable specifications between the array and export cable routes.

Assessment of Impacts
Induced electrical fields that may adversely affect elasmobranchs
Various elasmobranch species occur in the Greater Thames estuary although the most commonly encountered are thornback ray and other 
ray species; tope; spurdog, smoothound, bull huss and lesser spotted dogfish.  Basking shark, which is protected under various legislation 
may be present but are considered relatively scarce (cf. Section 9.4.2).

The rays, smoothhound, bull huss and dogfish are benthic species that rely on electric fields to detect their prey. Tope and spurdog may 
encounter induced electric fields near the seabed but spend significant time hunting pelagically, where they may also encounter induced 
electric fields. The potential for an impact arising from the proposed Greater Gabbard Offshore Wind Farm cabling is considered highest for 
the benthic species that are more dependent upon electric cues to detect their prey, but nonetheless could be significant for benthic/pelagic 
species such as tope and spurdog which feed nocturnally using electric cues. 

Potential impacts due to electric fields could occur as a result of attraction or repulsion. There is no current evidence to confirm that either 
attraction or repulsion due to anthropogenic electric fields will have a detrimental effect on fish; however attraction could, in theory, reduce 
their encounter with natural bioelectric fields emitted by prey whilst repulsion could reduce the habitat available to affected individuals. Any 
such effects will be variable, depending on the generating status of the wind farm at any particular time.

Assessment 
Depending on whether any effect occurs there is a possibility of a negligible to medium severity impact of negligible to medium magnitude 
and minor to moderate overall significance.  The uncertainties in this assessment relate to the magnitude of the induced electrical fields 
that the proposed Greater Gabbard Offshore Wind Farm development will produce, especially from offshore sub-stations where cables are 
in close proximity, and the uncertainty about the significance of anthropogenic induced electrical fields for the receptors.

Induced electrical fields that may adversely affect electrosensitive teleost species
Eel, cod, plaice and salmon occur within the development area and may be sensitive to electric fields (although less so than 
elasmobranchs).

It is believed that any potential impact could have an effect through interference with normal orientation in relation to water (tidal) 
movements.

Assessment 
Depending on whether any effect occurs there is a possibility of a negligible to low severity impact of negligible to low magnitude and minor 
to moderate overall significance.  The key uncertainties in this assessment relate to the magnitude of the induced electrical fields that the 
Greater Gabbard Offshore Wind Farm development will produce, especially from offshore transformer platforms where cables are in close 
proximity, and the uncertainty about the significance of anthropogenic induced electrical fields for the receptors.

Magnetic fields that may disorientate anadromous and/or catadromous fish
This impact refers to the possibility that anthropogenic magnetic fields will disorientate salmonids (anadromous salmon and sea trout 
migrating from freshwater to the sea as smolts and back to freshwater to spawn as adults) and/or eels (catadromous fish entering 
freshwaters as elvers to grow and migrating to the sea to spawn).  The effect of such disorientation could be a trivial temporary change in 
swimming direction through to unsuccessful migration with population level effects.

There is no available evidence which shows that encounters with anthropogenic magnetic fields of a magnitude likely to be produced by 
the proposed Greater Gabbard Offshore Wind Farm have detrimental effects on normal navigation behaviour.  Salmon returning to their 
home rivers are believed to use olfactory cues in navigation, rather than magnetic cues, once in coastal waters and approaching their natal 
river.  The importance of olfactory cues for salmonid migrations, together with the non-continuous nature of magnetic fields, suggests that 
detection of magnetic fields from the proposed Greater Gabbard Offshore Wind Farm in coastal waters by salmonids or eels migrating 
between the sea and the river Thames would result at most in temporary trivial effects
 
Assessment 
Depending on whether any effect occurs there is a possibility of a negligible to low severity impact of negligible to low magnitude and minor 
to moderate overall significance.

The key uncertainties in this assessment relate to the magnitude of the magnetic fields that the proposed Greater Gabbard Offshore Wind 
Farm development will produce, especially from offshore transformer platforms where cables are in close proximity, and the uncertainty 
about the significance of anthropogenic magnetic fields for the receptors.
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Magnetic fields that may adversely affect other fish species, including mackerel and plaice
The possible effects of magnetic fields produced by the proposed Greater Gabbard Offshore Wind Farm on mackerel and plaice are 
unclear and this issue has only been identified as a potential concern very recently.  As a pelagic species, mackerel will be less likely to 
encounter the highest fields produced by the power cables. There are no known reports which suggest that existing submarine cables, 
pipelines etc. have influenced the behaviour or distribution of either of these species. 

Assessment 
Depending on whether any effect occurs there is a possibility of a negligible to low severity impact of negligible to low magnitude and overall 
minor to moderate significance.

The key uncertainties in this assessment relate to the magnitude of the magnetic fields that the proposed Greater Gabbard Offshore Wind 
Farm development will produce, especially from offshore transformer platforms where cables are in close proximity, and the uncertainty 
about the significance of anthropogenic magnetic fields for the receptors.

Noise and vibration associated with the operational turbines that may repel fish or interfere with their normal behaviour
There is little published data on underwater noise created by wind turbines as they generate electricity.  As the turbine spins, vibrations 
travel down the mast and are transmitted into the surrounding water and seabed.  The noise generated by the turbine increases as the 
wind speed increases but this is offset by an increase in background noise due to waves etc.  The sounds from operating wind farms are 
generally of low level and low frequency.

The proposed Greater Gabbard Offshore Wind Farm will comprise up to 140 turbines of 3 to 7MW output.  There is yet to be a working 
example of a 7 MW turbine and therefore no measurements of sound generated by this size of turbine are available.  Estimates of 
operational noise for 3 MW turbines are in the order of 110 dB and therefore will probably be absorbed into the background noise.  

It is unlikely that fish will display an avoidance reaction, based on the measurements of background noise at the proposed Greater Gabbard 
Offshore Wind Farm development area and the estimated noise from operating turbines.  In addition, any fish in the vicinity of an operating 
turbine are likely to habituate to low-level noise in a short space of time.  This is supported by the knowledge that large numbers of fish 
are often found around ‘noisy’ offshore structures such as oil and gas installations.  Such aggregations may occur due to the fish seeking 
shelter from currents, predator avoidance or improved foraging opportunities on the abundant encrusting life on hard structures.  The fish 
may habituate to the noise or the potential negative effects of the noise are outweighed by the advantages of the physical presence of the 
structure.

As stated in the construction section, absolute measurements of sound are not particularly useful in assessing the effect of noise on marine 
animals.  It is the perceived sound that is important and this may be expressed using the dBht system.  The background noise of 110-150 dB 
re 1μPa translates into a perceived sound of 25 dBht for salmon and bass and 50 dBht for herring.  It has been estimated that a perceived 
sound level of 90 dBht is required to cause a significant avoidance response in fish.  Clearly, a much louder noise than that estimated for 3 
MW turbines (110 dB) would be required to drive fish away from the turbines.  A negligible severity impact is anticipated.

Other possible impacts of noise generated by operating wind turbines include masking the sounds that fish create during behavioural 
interactions, or to mask sounds of approaching predators or prey.  Cod are an example of fish that vocalize using low level, low frequency 
sounds as part of their reproductive behaviour.  However, the nearest known spawning grounds of cod are tens of kilometres to the east of 
the proposed wind farm and are therefore unlikely to be significantly affected by the noise generated by operating turbines.

The sounds generated by marine animals that fish exploit as part of their detection and avoidance of predators or detection and pursuit of 
prey are thought to be perceived differently from the low frequency sounds from operating turbines.  It is assumed that noise from operating 
turbines will not interfere with fish’s use of hydrodynamic fields in the detection of predators and prey.

Assessment
The impact of noise from operating wind farm turbines is likely to be of negligible magnitude and negligible to minor overall significance to 
fish.

There is some uncertainty in that there is no data on operational underwater noise from the turbines propose for installation at the proposed 
Greater Gabbard Offshore Wind Farm.  There is ongoing collaborative wind farm industry research into operational noise at offshore wind 
farm sites and the developer will participate in and support this process if required.

Increased noise from vessel activity that may disturb fish
As discussed in relation to construction impacts, the noise generated by boats is not much louder than background noise at Greater 
Gabbard Offshore Wind Farm and often of much higher frequency than that detectable by fish.  In addition, there are already a large 
number of vessels including fishing boats, container ships and ferries that pass over or near to the Inner Gabbard and the Galloper sand 
banks on a regular basis.  Therefore any extra vessels visiting the wind farm for turbine maintenance or tourism are unlikely to significantly 
add to the current noise levels at the site.

Assessment
The noise impact from an increased number of vessels is predicted to be of negligible magnitude and negligible to minor overall significance 
for fish. 

Long term change of benthic habitat 
The colonisation of new hard substrate habitats is considered in Section 10.2.1.  Colonisation by invertebrate organisms may offer improved 
feeding opportunities for certain species of fish.  Although many species of fish will not feed on mussels directly, dense aggregations tend 
to have many associated species including other species of mollusc, shrimps, polychaetes and other types of worm many of which are 
suitable prey items for gadoids.  In addition, small fish such as butterfish and blennies may find suitable habitat amongst the encrusting 
invertebrate life and become an important food source for larger fish.  Flatfish, gobies and dragonets would benefit less from invertebrate 
growths on vertical structures, as they tend to feed mainly on the bottom.  However, there is the possibility that the rain of material (mainly 
faeces) from the mussels and other organisms above would enrich the seabed and provide improved feeding for bottom dwelling fish as 
well.    

The tendency of fish to aggregate around large submerged structures is a well known phenomenon and has been exploited with the 
creation of fish aggregating devices (FADs) and artificial reefs.   Increasing surface complexity also increases the number of available 
microniches which increases the attractiveness of artificial marine structures to marine organisms.  Scour protection around the bases of 
monopiles is likely to encourage settlement by gobies, blennies, dragonets, scorpionfish and possibly wrasses.  Indeed, many fish of these 
types were found in association with turbines, particularly the stone scour protection around the base on the Horns Rev wind farm and the 
Nysted wind farm off the Danish coast.
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It remains unknown whether the aggregations of fish around marine structures represents an increase in fish productivity and biomass 
or simply a concentration of existing biomass.  A review of the subject revealed that few studies actually proved that fish production was 
increased in the region of an artificial structure as opposed to a concentration of biomass.

Nevertheless, artificial reefs and FADs have been used to enhance fisheries of both finfish and shellfish in North America and the Far East.  
Studies on fish assemblages from artificial reefs in South California revealed an increased catch-per-unit-effort when fishing near to the 
reefs.  For a study on the Svante wind farm in Sweden, gill netting was employed to test for differences in fish assemblages inside and 
outside the turbine array.  It was discovered that there were greater numbers of cod within 200m of the turbines than in the surrounding 
waters and that the difference was greater when the turbines were not generating.

Other studies have suggested that the biomass of fish is greater on vertical artificial structures than on natural reefs.  It has been postulated 
that fish prefer vertical structures for settlement and recruitment than the more gentle slopes of natural reefs.  Obviously, a monopile is a 
wholly vertical structure and therefore is likely to be a focus of fish settlement and recruitment.

For the most part, it is species of the Gadiidae that aggregate around hard submarine objects.  Whiting, cod and bib are the main 
aggregating species, the former two were found in reasonably large numbers on the survey site in the CMACS surveys.  Some flatfish, 
including plaice are supposed to be attracted to artificial reefs, presumably to search for prey on the seabed close to the reef.  Some 
species of fish find artificial marine structures more attractive than others, and some only exploit the resource during certain life stages.  
Monopiles are expected to be less attractive to adult fish than more complex structures such as wrecks but will still attract considerable 
numbers of juvenile fish.

Assessment 
Many species of fish are likely to be attracted to the proposed wind farm for protection (cover) or improved foraging and therefore the 
turbine array may have a positive effect on fish populations.  However, despite an increase in local abundance, fish productivity may not 
actually increase and therefore the overall magnitude of the impact is probably negligible to low.  The overall significance is assessed to be 
positive and negligible to moderate, depending on receptor habitat requirement and value.

Changes to fishing pressure
It is currently unknown what level of fishing activity will take place within the wind farm arrays.  It is likely that fishermen would attempt to 
deploy gear in close proximity to the wind farm array if they perceive that returns might be higher.  Trawling vessels will probably avoid the 
wind farm in due to the confined water space and risk of snagging gear.  Potting for crabs, lobsters, whelks and prawns, as well as long-
lining using shorter line sets and drift netting for Bass on the sand banks could probably proceed unhindered within the turbine array and 
may prove more productive fisheries due to the attraction of fish to hard structures and the attraction of crabs, lobsters and prawns to the 
habitat provided by any scour protection.  Edible crabs and lobsters were both caught within the boundaries of the proposed wind farm.  In 
all other cases, it is proposed to apply for IOM safety zones around each turbine.

How the proposed wind farm will affect populations of commercially exploited fish and associated bycatch is difficult to predict and will 
require an appropriate monitoring program to elucidate.

Assessment
The presence of the wind farm probably represents an impact of negligible magnitude and negligible to minor significance if fishing mortality 
remains the same.  However, if the wind farm causes a cessation of fishing locally there is likely to be a positive impact of low magnitude 
for fish populations, particularly the more heavily exploited species such as cod and whiting.  This would represent a positive impact of 
overall moderate significance.

Such effects, while potentially long term will only be relevant to the turbine array itself.  A cessation of fishing within the area of the turbine 
array may lead to a greater fishing pressure outside of its boundaries which may have an adverse impact on fish and marine habitats.

Decommissioning
Definitive methods for the decommissioning phase have yet to be decided since technology for decommissioning will evolve over life of the 
project; however, GGOWL have indicated a commitment to following standard wind industry protocol. 

It is anticipated that turbines and their associated structures would be removed by cutting them off at the natural level of the seabed.  The 
use of explosives is not expected during the decommissioning process.  The dismantling of windfarm structures will generate noise from 
the use of cutting machinery but the sound level from such machinery is yet to be estimated.  For the purpose of this assessment, it has 
been assumed that the dismantling of the installations will have similar potential impacts to the construction phase of the project and these 
assessments are not repeated here.  Two further additional impacts are also considered possible:

new habitats associated with turbine foundations will be lost.
changes to fishing pressure.

New habitats associated with the foundations will be lost
It was assessed that there would be a small (negligible to moderate significance) positive impact on fish through the provision of new 
habitats (wind turbine foundations and, potentially, scour protection).  An impact would occur when these habitats are removed and the 
seabed reverts to its previous condition.  This is considered to be an equivalent negative impact to the original positive impact and is thus 
of overall negligible to moderate significance.

Changes to fishing pressure
In the wind farm operation impact assessment section it was assessed that reduction of fishing pressure within the turbine array may 
have a positive impact of overall moderate significance for commercially exploited stocks such as sole and cod.  If the protection of the 
wind farm was removed and the area reverted to previous fishing levels fish which benefit from reduced fishing pressure/shelter from wind 
farm structures would be expected to become vulnerable to fishing activity within the original array area and further afield.  Some features 
of the wind farm, such as scour protection, will persist and this will effectively reduce the magnitude of the impact of decommissioning 
by continuing to provide habitat for certain species.  It is the combination of wind farm presence and fishing pressure reduction which is 
responsible for the positive impact during operation; removal of the wind farm is therefore assessed to have a negative impact of negligible 
to low magnitude for fish populations, particularly the more heavily exploited species such as cod and whiting.  This would represent a 
negative impact of up to overall moderate significance.

Do-nothing scenario
The proposed Greater Gabbard Offshore Wind Farm will make a significant contribution to the reduction of greenhouse gas emissions as 
part of the UK Government’s overall commitment to alleviate climate change under the Kyoto Protocol (Section 5.6).  Although no individual 
wind farm will have a measurable effect on climate change, the construction of offshore wind farms represents an important part of the 
UK Government’s strategy.  Therefore, the potential impacts on fish receptors of climate change are assessed to put impacts of wind farm 
construction, operation and decommissioning into context.

The output of the UK Climate Impacts Programme (UKCIP) by the Hadley Centre for Climate Prediction and Research at the Met Office 
and the Tyndall Centre for Climate Change Research at the University of East Anglia (UEA), as utilised by JNCC, has been used as the 
basis for predictions of climate change impacts.  

●
●
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This work predicts a considerable increase in sea level in the southeast between 26 and 86 cm by 2080, where the frequency of summer 
droughts and winter floods will also increase alongside the frequency and intensity of storm activity and storm surges at sea. These 
predictions also take into account the weakening of the Gulf Stream, and a possible reduction in heat transfer of up to 25% by 2010.

Climate change will influence both the exploitation and ecology of commercial and natural fish stocks. Research by the Fisheries Research 
Service (FRS) Marine Laboratory, in Aberdeen suggests that current climatic projections will impact upon stock ecology and change their 
productivity. These effects will principally be driven by a change in the distribution and production of zooplankton prey species driving fish 
migration and feeding grounds away from their normal distribution. The feeding distributions of fish such as cod rely heavily on climatic 
conditions and the growth of some fish species is also thought to be dependant on environmental temperature. Fluctuations in climate can 
also influence the plankton production and thereby the food conditions for all plankton-eaters. Temperature effects linked to the variability 
of food may therefore be as important as the direct effect of temperature on the biological conditions of fish.

Recruitment to fish populations may also be adversely impacted by changing water movements. Studies under GLOBEC (Global Ocean 
Ecosystem Dynamics: the International Geosphere-Biosphere Programme (IGBP) core project responsible for understanding how 
Global Change will affect the abundance, diversity and productivity of marine populations) identified the effects of climate change on 
the reproductive success and larval development of many zooplankton prey species as the main regulator of herring and sprat stock 
fluctuations and recorded these effects in North Sea populations of fish. Significant losses of cold-water species were also projected to 
result from climate change, with the greatest losses in the southern border of a species natural range, where baseline temperatures were 
closest to thermal tolerances. Habitat and ecosystem induced changes because of current climate predictions will also pose problems for 
sharks, skates, rays and other elasmobranchs. Consequently changes in climate that lead to changes in temperature and other salient 
oceanographic variables will influence species distributions, migration patterns and life history. Furthermore, the JNCC has commented 
that climate change and fishing pressures may interact to exacerbate the risk of collapse of fish populations to below the level at which 
they can support fisheries. They also mention that climate can cause extensive shifts in species distribution and local biodiversity. Severe 
impacts on sensitive systems like reefs will also have an affect on fish populations and it is now becoming clear that the North Atlantic 
Oscillation has a strong, but not necessarily simple, effect on phytoplankton, zooplankton and fish dynamics.

There is also the potential for invasion of the North Sea by exotic, warm-water fish, although the English Channel may be a partial barrier 
to this as the waterfronts between it and adjacent water bodies may inhibit planktonic dispersal.

The likelihood of such impacts is uncertain; however, it is clear that climate change has the potential to cause long-term, irreversible, high 
magnitude impacts to high value fish receptors.  These would therefore be impacts of major significance to key fish species, including 
commercially exploited stocks.

10.2.3 Marine Mammals
In Section 9.4.3 it was identified that harbour porpoise and two seal species, harbour seal and grey seal, were the species most likely to be 
present in and around the proposed site for Greater Gabbard Offshore Wind Farm.  The development area was identified as being relatively 
unimportant for marine mammals, including harbour porpoise and the two seal species, in the wider context of the North Sea region. Other 
marine mammal species are unlikely to occur although the possibility of isolated visits by species that are occasionally recorded, such as 
minke whale, can not be excluded.

The main potential impacts identified for marine mammals relate to underwater noise (cf. Section 9.4.3.3).  For underwater noise impacts 
it is considered that any assessment for harbour porpoise, considered the most sensitive cetacean species which could occur, will also 
provide for a worst-case assessment for any other cetacean or marine mammal.  Assessments are made for seals as a group unless 
otherwise indicated since it is considered that for the purposes of these assessments harbour and grey seals are physiologically similar.

The sensitivities of receptor species (seals and harbour porpoise) to acoustic impacts was summarised in Section 9.4.3.3; further detail is 
provided in the underwater noise technical report (TR 9-5-6a).

10.2.3.1  Background Noise Study and Underwater Noise Modelling 

A background noise survey was undertaken by Subaccoustech Ltd and is appended as the underwater noise technical report.  This section 
summarises key points from this study and other sources of information which have been used to inform the marine mammal impact 
assessments for underwater noise.

Background subsea noise was measured at the Greater Gabbard site by Subacoustech Ltd using hydrophone equipment.  Background 
noise, including both natural noise from waves, marine life etc. and existing anthropogenic sources such as shipping traffic provides a basis 
against which to assess noise that may be produced during construction, operation and decommissioning of the wind farm.  The subsea 
noise baseline is set out in Section 9.5.6.

In order to compare perceived noise levels by different species the baseline noise measurements at the Greater Gabbard site were 
interpreted as dBht (decibels hearing threshold) for harbour porpoise and harbour seal.  This approach takes into account the hearing 
sensitivities of individual species (based on their audiograms).  This approach demonstrated that the Greater Gabbard site is relatively 
noisy for harbour seal and harbour porpoise which experience mean levels of 43 dBht and 65 dBht respectively.  In human terms, a level of 
25 dB over threshold (i.e. 25 dB(A)) would be typical of a quiet rural location at night.  Busy offices yield levels of about 50 dB over threshold 
and 70 dB would be typical for an engineering workshop.

The proposed pile diameters for Greater Gabbard Offshore Wind Farm are larger than those used at Kentish Flats, and are likely to have 
a dimension of up to 6.5 m diameter.  The initial modelling conducted by Subacoustech used a linear model, however, this produces 
extremely high predictions of underwater noise that are probably unrealistic. Based on engineering principles, a quartic fit model (i.e. the 
blow energy is proportional to the square of the pile diameter) has been developed and used to determine the Source Level noise and 
modified impact ranges for the 6.5 m diameter piles proposed for the Greater Gabbard Offshore Wind Farm. 

The model appears to fit the current data for underwater noise from piling, correctly predicts that there will be no noise when no pile is 
present, and provides an extrapolation for larger diameter piles that may be more realistic. 
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Figure 10.2.3-1:  Comparison of predicted Source Sound Pressure Level using a quartic pile diameter model with previous piling noise 
measurements.

Through extrapolation of Source Level impulse noise measured at a number of offshore wind farm sites, including measurements at 
Kentish Flats with similar seabed characteristics to Greater Gabbard, and taking account of local variations, the quartic fit model predicted 
a ‘worst-case scenario’ Source Level noise of 288dB re 1 µPa @ 1 metre for a 6.5m diameter monopile.  Extrapolation was necessary since 
there are no data available on the underwater noise generated during piling operations with pile diameters in excess of 4.3m.

This level of noise can be compared to other known sources of anthropogenic noise as follows:

Noise Source Peak Source Level 
(re 1µPa @ 1m)

Dominant Frequency
(Hz)

Pile Driving
Site (pile diameter m)
Gabbard (6.5)
London Array (6)
Kentish Flats (4.3)
North Hoyle (4)

288
271
272
262

Most noise is expected to occur in the lower 
frequencies, below 1Khz but with a significant 

component up to at least 100 kHz (based on North 
Hoyle)

Seismic air guns (large array)
259 10-1000

5m Zodiac with outboard motor
152 6300

Tug/barge
162 630

Large Tanker
177 100

Typical fishing vessel
150-160 -

lTable 10.2.3-1:  Comparison of Source Level noise from various anthropogenic activities in the marine environment (Richardson 1995 

Nedwell et al. 2004).

This estimate for London Array was derived by desk study and is not based on site-specific measurements.

Based on a  288dB re 1 µPa @ 1 m Source Noise Level for Greater Gabbard Offshore Wind Farm, Subacoustech concluded the following 
in relation to ranges of impact of piling noise on marine mammals:

death could result within 130m;
damage to gas containing structures (barotraumas) and surrounding tissues within 440m;
a potential  for auditory injury (e.g. temporary threshold shift) up to 1km from piling.

●
●
●
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The lethal (130m) and physical damage (440m) ranges have been calculated based on thresholds suggested by Christian (1973) and 
Yelverton et al. 1972) which indicate that impulse levels below 150 dB re 1µP are considered a relatively safe level, and values above 170 
dB re 1µP may be fatal for marine mammals.  The range at which these noise levels would be expected at Greater Gabbard was then 
based on extrapolating the impulse noise data from the Kentish Flats for the 6.5 m diameter piles proposed for Greater Gabbard; the quartic 
fit model predicts that for ranges greater than 440 m, no physical injury should be inflicted on marine mammals (70 m at Kentish Flats 
increased by a factor of 6.3). For distances less than 130 m (20 m increased by a factor of 6.3), fatalities are likely to occur.

The 1km range for auditory injury is based on the assumption that, for repeated short duration hammer-pile strikes, marine mammals 
should not be exposed to underwater sound at levels in excess of 130 dBht .  Based on the measurements at Kentish Flats and the predicted 
source sound levels during construction of the Greater Gabbard wind farm, it is likely that the noise generated during the impact piling 
operation will remain at a level above 130 dBht until a range of approximately 1000 m.

Behavioural effects are predicted beyond this range up to the following distances for harbour seal and harbour porpoise (Table 10.2.3.2 
and Figures 10.2.3-2 and 10.2.3-3):

Species Calculated range for significant avoidance reaction

Harbour Seal 17.4 km

Harbour Porpoise 94 km

Table 10.2.3-2:  Estimated ranges for significant avoidance reaction of selected species for piling of 6.5m diameter piles at Greater Gabbard 
Offshore Wind Farm.

Ranges are based on calculated distance to 90 dBht for each species.  This is the noise level, for each species, which is expected to 
produce a significant avoidance reaction with the majority of individuals displaying and avoidance response.

Figure 10.2.3-2:  90 dBht range for harbour seal, base on three simultaneous piling operations (6.5m diameter monopiles)  
to give maximum spatial impact.
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Figure 10.2.3-3 :  90 dBht range for harbour porpoise, base on three simultaneous piling operations (6.5m diameter monopiles) to give 
maximum spatial impact.

The significant avoidance (90 dBht (species)) ranges calculated for significant avoidance in Table 10.2.3-2 and Figures 10.2.3-1 and 
10.2.3-2 are based on measured noise levels at Kentish Flats Offshore Wind Farm during piling of 4.3m diameter piles, extrapolated 
upwards for the 6.5m monopiles that could be used at the proposed Greater Gabbard Offshore Wind Farm.  The maximum range at which 
noise measurements were made at Kentish Flats was 7km.  At greater range sound absorption is expected to become more important in 
increasing the rate of decay of high frequency sound with range.  Typically, at a frequency of 10 kHz sound is absorbed in the sea at a rate 
of 0.8 dB per kilometre, and at 50 kHz at a rate of 13 dB per kilometre. The harbour porpoise, for example, has an optimum hearing range 
from 10 kHz to 150 kHz; frequencies where substantial underwater sound absorption will occur at range.  At greater ranges (beyond 10km)  
the sound absorption may become more important in increasing the rate of decay of high frequency sound with range. For this reason the 
calculated range of significant avoidance for harbour porpoise is conservative and the actual range is expected to be lower.

10.2.3.3 Marine Mammal Impact Assessment Methodology

The purpose of the assessment is to identify, and where necessary mitigate for, potentially significant environmental impacts and their 
resultant effects on receptor species.  This is in line with EIA regulations which require identification of the main effects that the development 
is likely to have on the environment.

In determining the overall significance of an impact, the ‘magnitude’ of any potential impact is assessed against the ‘importance’ of receptor 
species/groups to provide a range of impact significance from ‘negligible’ to ‘major’ as shown in Table 10.2.3.-3 below.

Magnitude of impact

Negligible Low Medium High

   L
ev

el 
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Low: Locally important 
(Outer Thames Estuary) Negligible Minor Minor/Moderate Major

Medium: Regional- North 
Sea Minor Minor/Moderate Moderate/Major Major

High:
National/International 
importance (UK/NE 
Atlantic)

Minor Moderate Major Major

Table 10.2.3-3:   Matrix to assess the overall significance of impacts
A significant impact in terms of the EIA regulations is considered to be one of Major 

or Moderate/Major significance.
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Impact magnitude is assessed by taking into account the following factors, as applicable to each impact:

Duration of impact Short term (up to 1 year)
   Medium term (1-5 years)
   Long term (more than 5 years)

Severity of impact Negligible No anticipated changes to the affected population
   Low  Minor alteration to the affected population
   Medium  Appreciable alteration to affected population
   High  Major change to affected population

Likelihood of impact  Low (<25%)
occurring  Medium (26–75%)
   High (>75%)  
  
Both receptor importance and impact magnitude are therefore value judgements; however, in setting out the decision matrix clearly the 
intention is to make the process as transparent as possible.  In making assessments, the project team must take into account such 
additional factors as the ability of species or communities to recover. 

Impacts can be either beneficial or adverse but are to be considered adverse unless stated otherwise.

Throughout the assessment for marine mammals it has been assumed that any cetaceans or pinnipeds that might be impacted upon as 
a result of Greater Gabbard Offshore Wind Farm are of national/international importance due to their conservation status (Section 9.4.3). 
All cetacean species and harbour and grey seal are considered to be receptors of high importance due to the National and International 
protection afforded to each.

10.2.3.4 Potential Impacts on Marine Mammals

Impacts are assessed below for each phase of wind farm life: construction, operation and decommissioning.  A final assessment considers, 
in broad terms, the ‘impact’ of not constructing the proposed Greater Gabbard Offshore Wind Farm and potential effects of climate change 
associated with the UK Government failing to meet its current renewable energy targets.

In line with the overall approach in this environmental assessment, worst-case scenarios are identified and impacts assessed for these.  
Impacts associated with other project scenarios are identified if these are considered likely to have significantly different types of impact, 
which could be serious.

DEFRA (2005) provide draft guidance towards the identification of potential impacts from offshore wind farm developments on marine 
mammals as follows:

Physiological impacts such as hearing damage as a direct result of noise produced;
Loss of food stock (i.e. fish stocks or invertebrates) can result from damage, disturbance, or scouring of the sites during the 
development’s construction or maintenance (i.e. operational) phases.
Behavioural impacts as a result of noise produced such as avoidance of a breeding, nursery or feeding area.

●
●

●

The above, together with the expert judgements of the EIA team, has been used to identify potential impacts on marine mammals.

Construction
The following potential impacts on marine mammals have been identified in association with the construction phase of the project:

Construction noise that may cause physical harm to marine mammals;
Construction noise that may displace marine mammals from the area;
Increased vessel traffic associated with the wind farm construction that may disturb or physically harm marine mammals;
Underwater noise associated with wind farm construction that may interfere with use of sound by marine mammals;
Indirect effects through impacts on marine mammal prey species.

Construction noise that may cause physical harm to marine mammal
Potential physiological impacts on marine mammals were outlined in Section 9.4.3.3.  They could include primary effects (immediate or 
delayed fatal injury) or secondary effects (injury or deafness with long-term implications for an animals survival).

The worst-case scenario for this impact is considered to be installation of 140 6.5m monopiles by hammer piling.  The piling would involve 
four to six hours piling for each monopile over one to two days.  The construction period would take place over three years with piling 
potentially occurring in any month of the year and for an estimated (conservative) total of 840 hours.  Up to three construction vessels could 
operate independently.  Vessels would be highly unlikely to operate within 1km of each other and the likelihood of simultaneous piling (i.e. 
synchronous hammer blows with overlapping noise impulses) is even less likely.  There would therefore be no change to the distances over 
which physical harm to marine mammals could occur.

Within the periods of piling noise emissions would be periodic, rather than continuous, each noise impulse lasting for a fraction of a second 
with an expected 35 blows per minute.  Piling is considered to be a medium term impact. By comparison, multipile foundations would 
require longer piling times (up to a conservative total of 1,260 hours) but noise generation by piling would be very much less because of the 
reduced pile diameters.  Less significant underwater noise impact is expected if gravity casements were employed, although some noise 
would be associated with the dredging of foundations.

In Section 10.2.3.1 it was stated that physical effects (lethal through to temporary threshold shift in hearing) would be confined to a 
(conservative) radius of 1km from the source of piling.  Such an impact would clearly be serious in that legally protected species would be 
physically harmed.  In terms of the population affected, however, the severity of the impact would be low as only small numbers of the total 
population would be exposed to risk at any time and no significant numbers of marine mammals (in comparison to North Sea populations) 
are present in the development area.

The probability of this impact occurring is considered low, however, given the low density of marine mammals identified through desk study 
and field survey and the likelihood that harbour porpoise in particular would avoid the increased noise and visual disturbance associated 
with the installation vessel(s). 

Despite the low severity and likelihood of the impact, overall this is considered to be a potentially medium magnitude impact of overall major 
significance because of the protected status of the species that could be affected in a serious manner.  In order to minimise the risk of such 
an impact it is mitigation measures are implemented. These are summarised in Section 11.3.3.

●
●
●
●
●
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With mitigation in place it is considered that the overall significance of the impact, for single installation vessels, would be minor as injury 
to marine mammals would be avoided.  There is slight uncertainty in this assessment relating to the chance of an individual animal, most 
likely a seal, being unresponsive to deterrent devices and soft-start and not being spotted before commencement of full piling. However, 
there are no reports of marine mammals being killed or injured by piling of wind farm monopiles this is considered very unlikely (though it 
should be noted that sub-lethal effects can not be detected in wild animals). 

Where more than one (and up to three) construction vessels operate at once each operation would be independently mitigated; the only 
additional risk perceived is that animals deterred from one operation might encounter a second operation and react in an unpredictable 
manner to additional acoustic deterrent.  This is considered unlikely but the overall significance of this impact, with more than one 
construction vessel operating, is considered to be slightly higher and therefore up to moderate.

Construction noise that may displace marine mammals from the area
The worst-case scenario is the same as for physical harm from construction noise, i.e. installation of 140 6.5m diameter monopiles by 
hammer piling.

The predicted impacts are substantially different for harbour porpoise (and therefore (conservatively) any other cetaceans that might be 
affected and pinnipeds.  Assessments are therefore made separately for each.  In both cases the duration of impact is considered to be 
medium term (up to two years) and the likelihood of an impact occurring high.

Cetaceans
The noise technical report predicted that there would be significant avoidance of piling operations at a range of up to 94km for harbour 
porpoise (Figure 10.2.3-3).  Experience at other wind farms suggests that cetaceans are indeed displaced from the area of construction 
activity during piling but return soon afterwards.  Tougaard et al. (2003), for example, reported that harbour porpoise at Horns Rev in 
Denmark were displaced approximately 15 km by piling operations but returned shortly (several hours) after piling ceased.  The Source 
Level noise at Horns Rev is assumed to be lower than that predicted for the proposed Greater Gabbard Offshore Wind Farm and cetacean 
displacement distances are consequently higher.  It is still expected that harbour porpoise will return after cessation of piling but the greater 
distances involved mean it is possible that waters closer to the piling works will not be used by harbour porpoise until piling is paused for 
several days.  Depending where an animal is when piling starts it may not be possible for it to move outside the 90dBht zone.  Since piling 
is likely to last for 4 to 6 hours, exposure will be limited by the duration of the piling operation.

In Section 9.4.3.1 it was identified that the Greater Thames Estuary, including the proposed Greater Gabbard Offshore Wind Farm site, 
are relatively unimportant for cetaceans compared to more northerly waters in the North Sea.   The important areas for harbour porpoise 
in terms of English coastal waters are considered to be north of 53.5 degrees.  The calculated zone of significant avoidance by harbour 
porpoise extends northwards to 52.8 degrees and this is a conservative estimate which ignores increased sound absorption at distances 
in excess of 7km from source.

It is therefore not considered that this impact would have significant effects at the population level and this is therefore considered to be a 
low severity impact.

Individual animals, and small groups of porpoise, are expected to be displaced by piling activities and consideration must also be given to 
the possibility that cetaceans could become effectively trapped landward of the wind farm area during piling since the predicted zone of 
significant avoidance encompasses both northern and southern coasts of the Greater Thames estuary.  The main risk here would be that 

individual animals would be unable to feed or otherwise behave normally and may be at increased risk of stranding, especially over falling 
tides.  For the vast majority of the time (more than 95% of the time based on a total of up top 840 hours piling over two years or 17,520 
hours) there will be no such impact and animals will be able to freely move in and out of the area.

Taking into account all of the above, this is considered to be a low magnitude impact of overall moderate significance.

The main uncertainties in this assessment relate the risk of stranding and possibility that the relatively high displacement distances could 
cause unsustainable energy expenditure in affected individuals unable to feed whilst avoiding the disturbance.  As explained above, neither 
would be anticipated to have significant population level impacts and the impact would also only be for a small proportion (approximately 
5%) of the time.

Although this impact is below the level that would be significant in terms of EIA regulations, various forms of mitigation have been considered 
to reduce its severity and overall significance; these include:

Working practices on site;
Reduction in noise at source;
Attenuation of waterborne noise.

More detail of the above is provided in Section 11.3.3.

Appropriate monitoring is recommended in Section 12.3.3.

Pinnipeds
During construction of Nysted offshore wind farm in Denmark, seals were reported to respond to wind farm piling operations by spending 
an increased amount of time at on-shore haul outs.  It should be noted, however, that it was unclear whether the seals at Nysted (harbour 
seals) were responding to piling noise or seal scrammers (acoustic deterrents), both of which were of unquantified magnitude.  Increased 
time on haul outs, or responding to piling noise by swimming away from an area, would both reduce the time available to individual animals 
to feed and result in additional energy expenditure.

The zone of significant displacement for seals is predicted to be 17.4 km (Figure 10.2.3-2).  This is well short of the nearest location 
where harbour seals occur regularly, at Hamford Water, nearly 40 km to the west of the proposed Greater Gabbard Wind Farm area.   It 
is therefore not considered that there would be appreciable alterations to either grey or harbour seal populations and the severity of the 
impact is determined to be negligible. 

It is also not anticipated that seals would be prevented from entering or leaving the greater Thames Estuary.  The magnitude of the impact 
is considered to be negligible and the overall significance therefore minor. 

Increased vessel traffic associated with the wind farm construction may disturb or physically harm marine mammals
There would be an increase in vessel traffic during the construction phase associated with turbine installation, cable laying and personnel 
transfer.  Such vessels include: barges, jack-up rigs and tugs which are slow moving vessels producing sound of a low frequency which 
may travel for long distances.  The magnitude of sound will be very much lower than that associated with piling (cf. Section 9.4.3.4) but will 
be semi-continuous as opposed to pulsed. 

●
●
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The worst-case scenario for this impact is considered to be gravity casement foundations for all turbines since this would require the most 
vessel activity (back-hoe dredgers, split-hopper barges, crane barges and support vessels). This is considered to be a medium term impact 
(up to two years).

The vessel traffic survey (Section 9.5.3) demonstrated clearly that the seas around the proposed Greater Gabbard Offshore Wind Farm are 
exceptionally busy.  Marine mammals that currently use the area are therefore already exposed to similar acoustic disturbance.  Indeed, 
it does not necessarily follow that increased vessel activity will lead to reduced marine mammal numbers, for example, Tougaard et al. 
(2005) noted that some of the highest densities of harbour porpoise in inner Danish waters were found in the most heavily trafficked areas.  
Animals may dive or swim away in immediate response to a vessel but appear able to live alongside high levels of traffic.

Marine mammals can exhibit an attraction to vessels, e.g. seals to certain fishing vessels; however the usual response by marine mammals, 
especially shy cetaceans such as harbour porpoise, is usually one of avoidance either by diving or moving away. The slow moving nature 
of the construction vessels (anticipated to be below 10knots and typically 2-3 knots for larger installation vessels) will provide ample 
opportunity for marine mammals to move away safely without significant risk of collision.  Crew transfer vessels will be faster (up to around 
25knots) but significantly slower than existing high speed ferry services out of Harwich (up to 40 knots).  Overall it is considered that there 
is a high likelihood of increased vessel activity disturbing marine mammals but a low likelihood of physical harm.

Vessel activities will take place in the offshore areas that have previously been identified as being of relatively low importance for marine 
mammal populations in the wider context of the North Sea.  The severity of the impact is assessed as being negligible and the magnitude 
as negligible.

Overall, this is considered to be an impact of minor significance.

Underwater noise associated with wind farm construction may interfere with use of sound by marine mammals
Elevated noise activity within the marine environment will act to increase background noise levels which may cause effects such as impeding 
an animal’s ability to navigate, masking sounds of prey or masking communication signals which may be vital for social cohesion, mating, 
warning or individual identification.  Such masking is considered to be biologically significant if the animal’s biological fitness is reduced (i.e. 
a decline in the rate of reproduction).  However, the extent to which masking can affect biological fitness is not yet fully understood.

Noise generated during construction activity will arise from increased vessel activity and construction activities such as piling of foundations, 
trenching of cables and implementation of scour protection.  These activities will be audible beyond the range at which they may displace 
animals through initiation of an avoidance response and will act to increase the level of anthropogenic background noise in the area of the 
development.  The worst-case scenario is considered to be gravity casement foundations for all turbines with scour protection provided 
by rock dumping. This would require the most vessel activity (back-hoe dredgers, split-hopper barges, crane barges and support vessels). 
This is considered to be a medium term impact (up to two years).

The noise associated with construction will be predominantly low frequency (mostly below 1kHz) and small cetaceans and pinnipeds have 
poor hearing at such frequencies.  The noise generated by construction vessels and other activities would therefore be unlikely to interfere 
with communication and echolocation by cetaceans most likely to be present in the area (i.e. harbour porpoise).  It should be noted that 
other cetaceans, including minke whales for example, could be affected to a greater degree than odontocetes such as the harbour porpoise 
due to their use of lower sound frequencies; however, as noted in Section 9.4.3.6, such animals are likely to occur very rarely as transient 
individuals, if at all.  The overall likelihood of any impact for cetaceans is considered to be medium.  Seals are less likely to be affected by 
the increased background noise associated with construction activity than cetaceans due to their lack of echolocation and reliance on visual 
means for hunting.  The likelihood of an impact for seals is considered low.

This is considered to be an impact of negligible severity since no population level effects are anticipated.  The magnitude of the impact is 
assessed as being negligible and the overall significance as minor. 

Indirect effects through impacts on marine mammal prey species
Harbour porpoise and seals are opportunistic hunters that predate on a wide range of fish and invertebrate species over wide areas, 
following accumulations of prey as they themselves forage over large areas of sea or accumulate to spawn.   If prey are displaced or prey 
populations reduced there could be an indirect effect on marine mammal predators.  The worst-case scenario is assumed to be installation 
of up to 140 6.5m diameter monopiles by hammer piling which has greatest potential to displace marine mammal (fish) prey through noise 
impacts and cause fish mortality.  This would be a medium term impact (up to two years).

The proposed construction works are not expected to change overall populations densities of fish or invertebrates but they may produce 
short-term changes in distributions (Section 10.2.2).  Significant changes in herring distribution, considered to be the most sensitive fish 
species, would be seen up to 3.9km from the centre of piling activity.  It is therefore expected that prey species would not be displaced as 
far as marine mammals by underwater noise associated with construction; however, marine mammal food resources are not considered to 
be highly localised and marine mammals will forage over a wide area until prey is found.

Because marine mammals are expected to be displaced further than their prey this is considered to be a low probability impact.  No 
significant prey population level effects are considered likely (e.g. mass mortality) and this is therefore assessed to be an impact of 
negligible severity. Overall magnitude is determined to be negligible and significance minor.
Operation

The following potential impacts on marine mammals have been identified in association with the operational phase of the project:

Turbines and support structures may cause visual disturbance;
Operational turbines may cause acoustic disturbance to marine mammals;
Wind farm maintenance activities may disturb marine mammals;
Changes in habitat may affect food resources.
Electromagnetic Fields that may disorientate marine mammals

Turbines and support structures may cause visual disturbance
Offshore wind farms will be visible to marine mammals in areas that were previously open water habitats.   This could, potentially, cause 
animals to avoid approaching close to turbines or, particularly for seals which are inquisitive animals, to spend time inspecting the turbines.  
The worst-case scenario for this impact would be maximum numbers of turbines, i.e. 140 units.  The duration of the impact would be long 
term and permanent over the life of the wind farm.

It is considered likely, however, that animals will quickly habituate to the presence of such structures in the sea and there may be a 
counterbalance to any reserve in approaching turbines if, as predicted, concentrations of certain prey species (especially gadoids) are 
available around turbine foundations.  The results of environmental monitoring at the first UK offshore wind farms are awaited but it is our 
understanding that marine mammals do visit wind turbine array areas.

The likelihood of an impact occurring is considered medium.  No significant population level effects are predicted and the effects of any 
impact would be relatively trivial so the severity of the impact would be negligible.  The overall magnitude is considered to be negligible 
and significance minor.

●
●
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Operational turbines may cause acoustic disturbance to marine mammals
Operational noise caused by the vibration of wind turbine components could disturb marine mammals.  More noise would be produced 
at higher wind speeds but this would be counterbalanced by increased natural background noise from waves and seabed sediment 
movement.  

Although no specific estimate of wind farm operational noise is available it is expected that operational noise produced by the turbines will 
be of relatively low intensity and frequency and below the main range of sensitivity of marine mammals.  

Tougaard et al. (2005) suggested that operational noise from the Horns Rev wind farm would be audible to harbour porpoise up to several 
hundred metres from individual turbines; they also suggested that it was likely animals preoccupied with important activities such as 
hunting  or mating would not respond to wind farm operational noise, even if they could hear it.  It was concluded that the evidence from 
harbour porpoise monitoring during construction and operation at Horns Rev suggested a weak or absent negative effect on harbour 
porpoise; however, the authors cautioned that data were not sufficiently robust to have full confidence in this conclusion.  

No studies to date have found evidence of very strong reactions from marine mammals to offshore wind farm operation (e.g. total avoidance 
or strong attraction).  There is therefore considered to be a low likelihood of an impact occurring and it is assessed that the severity of 
such an impact is likely to be negligible, given that no significant effects at the population level are predicted for any species.  Any impact 
would be long term (i.e. the 50 year operational life of the wind farm) but is considered to be of negligible magnitude and overall minor 
significance.

There is a degree of uncertainty in this assessment, resulting from lack of knowledge of the response of marine mammals to operational 
wind turbines and the likely noise generated by the turbines proposed at Greater Gabbard Offshore Wind Farm.  Appropriate monitoring 
for marine mammals is recommended in Section 12.3.3.  Information on operational noise from offshore turbines will become available 
through an ongoing COWRIE study.

Changes in habitat may affect food resources
The benthic and fish assessments (Sections 10.2.1 and 10.2.2 respectively) predicted that wind turbine foundations and any scour protection 
would be colonised by a range of benthic invertebrates and that fish would take advantage of any such food resources and cover afforded 
by turbine foundations.  Certain fish species such as whiting and poor cod which are sometimes targeted by harbour porpoise and seals 
may be attracted to turbine foundations and this could provide a foraging habitat for marine mammals.  It is unclear, however, whether 
either harbour porpoise or seals would take advantage of this.

No significant negative impacts on fish or invertebrate prey populations were considered likely and so there appears to be only a possibility 
of a positive or neutral impact for marine mammals. This would be a long term impact, of potential low magnitude and moderate overall 
significance.

Electromagnetic Fields that may disorientate marine mammals
Submarine power cables that connect wind turbines will generate electromagnetic fields (EMF) in the surrounding seabed and water.  
Marine mammal species are understood to be magnetically sensitive and could therefore be affected by the magnetic component of 
EMF.

Details of cabling arrangements for the proposed Greater Gabbard Offshore Wind Farm are summarised in Section 6.5.7 while the 
magnitude and spatial extent of potential EMF field strengths are discussed in Section 10.2.2.2.  There is no clear worst-case scenario for 
EMF.  It is assumed to be 140 turbines since this scenario would require the most cabling; however, larger current loads might be carried 

by cables serving a smaller number of higher capacity (up to 7MW) turbines.  Higher current loads would lead to higher electromagnetic 
fields for a given cable operating voltage.

It is understood that cetaceans, including harbour porpoise, can detect magnetic fields and most likely use them for orientation and 
navigation; however, pinnipeds (seals) are not believed to be magnetically sensitive.  The impact of magnetic fields produced by the wind 
farm could therefore theoretically be to disrupt orientation and/or navigation.  This might result in attraction to or repulsion from the area 
of the fields or more subtle impacts on the animal’s behaviour.  Any impacts would be intermittent as magnetic fields will be produced only 
while the wind farm is generating power.

There is no evidence from existing wind farms, e.g. Horns Rev, of either unusual increases or decreases in marine mammal activity which 
could suggest attraction or repulsion by magnetic fields (or other factors associated with the wind farms); however, more subtle influences 
on behaviour would not likely be detected by existing monitoring at any offshore wind farm site.  We are also unaware of any studies that 
suggest magnetic fields produced by submarine power cables, electrically heated pipelines or telecommunication cables have impacts on 
marine mammals.

Depending on whether any effect occurs there is considered to be a possibility of a negligible to medium severity impact of negligible to low 
magnitude (any effect would be sub-lethal) and minor to moderate overall significance.

Decommissioning
Definitive methods utilised for the decommissioning phase have yet to be decided since technology for decommissioning will evolve over 
life of the project; however, GGOWL have indicated a commitment to following standard wind industry protocol.  For the purpose of this 
assessment, it has been assumed that the dismantling of the installations will have similar potential impacts to the construction phase of 
the project and these assessments are not repeated here.  A further additional impact is also considered possible:

new habitats associated with turbine foundations will be lost.

New habitats associated with turbine foundations will be lost
It may be that certain marine mammals, most likely seals but potentially harbour porpoise, will take advantage of concentrations of fish 
(especially gadoids) predicted to occur around turbine foundations (Section 10.2.2).  Fish would be expected to disperse upon removal of 
the turbines. 

Assuming that decommissioning took place over a similar period of time as construction, i.e. 3 years, this would be a medium term impact.  
There is envisaged to be a low likelihood of any impact occurring.

It seems unlikely that marine mammals, which forage widely, would become dependent upon such concentrations of prey and no population 
level impacts are predicted; this is therefore considered to be an impact of negligible severity and magnitude.  The overall significance is 
assessed to be minor

Do-nothing scenario
The proposed Greater Gabbard Offshore Wind Farm will make a significant contribution to the reduction of greenhouse gas emissions as 
part of the UK Government’s overall commitment to alleviate climate change under the Kyoto Protocol (Section 5.6).  Although no individual 
wind farm will have a measurable effect on climate change, the construction of offshore wind farms represents an important part of the UK 
Government’s strategy.  Therefore, the potential impacts on marine mammal receptors of climate change are assessed to put impacts of 
wind farm construction, operation and decommissioning into context.

●
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The output of the UK Climate Impacts Programme (UKCIP) by the Hadley Centre for Climate Prediction and Research at the Met Office and 
the Tyndall Centre for Climate Change Research at the University of East Anglia (UEA), as utilised by JNCC, has been used as the basis 
for predictions of climate change impacts.  

This work predicts a considerable increase in sea level in the southeast between 26 and 86 cm by 2080, where the frequency of summer 
droughts and winter floods will also increase alongside the frequency and intensity of storm activity and storm surges at sea.  A wide 
number of studies also predict increases in sea temperatures as a result of climate change.

The impact of climate change on marine mammals is difficult to predict; however, it is likely that populations will be affected by ecosystem 
changes that may be linked to climate change. Changes in climate are likely to impact significantly upon the breeding and feeding habits 
of these mammals, not least because of changes in fish (prey) populations. Shifts in distribution are likely effects of a changing climate; 
harbour porpoise, for example, occur in cooler waters (they are uncommon in the Mediterranean for example) and one consequence of 
climate change could be a northerly shift in distribution.

The likelihood of such impacts is uncertain; however, it is clear that climate change has the potential to cause long-term, irreversible, high 
magnitude impacts to high value marine mammal receptors.  These would therefore be impacts of major significance.

10.2.4 Inter-Tidal and Terrestrial Ecology
The baseline section (9.4.4) identified certain habitats and species that would be taken forward for assessment.  These are summarised 
below:

Habitats

Arable land
Sspecies poor hedgerow and roadside verge
Sand dune
Semi-improved poor grassland
Scattered scrub
Vegetated shingle

Species
Amphibians

Great crested newt
Mammals

Bats: common pipistrelle, soprano pipistrelle and brown long-eared bat
Reptiles

Grass snake, adder, common lizard, slow worm

●
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10.2.4.1  Intertidal and Terrestrial Ecology Impact Assessment Methodology

The purpose of the assessment is to identify, and where necessary mitigate for, potentially significant environmental impacts and their 
resultant effects on receptor species.  This is in line with EIA regulations which require identification of the main effects that the development 
is likely to have on the environment.

In determining the overall significance of an impact, the ‘magnitude’ of any potential impact is assessed against the ‘importance’ of receptor 
species/groups to provide a range of impact significance from ‘negligible’ to ‘major’ as shown in Table 10.2.4-1, below.

Magnitude of impact

Negligible Low Medium High
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Negligible Negligible Negligible Negligible Negligible

Low:
up to locally important  (Suffolk) Negligible Minor Minor/Moderate Major

Moderate:
Regionally important (southern 

England)
Minor Minor/Moderate Moderate Major

High:
Nationally important Minor Moderate Moderate/Major Major

Very High:
Internationally important Minor Moderate/Major Major Major

Table 10.2.4-1:  Matrix to Assess the Overall Significance of Impacts

A significant impact in terms of the EIA regulations is considered to be one of Major or Moderate/Major significance 
Impact magnitude is assessed by taking into account the following factors, as applicable to each impact:
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Impact Factor Impact Classification Definition

Duration Short term up to 1 year

Medium term 1-5 years

Long term more than 5 years

Severity Negligible No anticipated changes to the affected population

Low Minor alteration to the affected population

Medium Appreciable alteration to affected population

High Major change to affected population

Likelihood Low <25%

Medium 26–75%

High 
>75%

Table 10.2.4-2:   Impact Magnitude Factors

Both receptor importance and impact magnitude are therefore value judgements; however, in setting out the decision matrix clearly the 
intention is to make the process as transparent as possible.  The assessment must also take into account such additional factors as the 
ability of species or communities to recover. 

Impacts can be either beneficial or adverse but are to be considered adverse unless stated otherwise.

The impacts described and assessed in Section 10.2.4.2 relate to all activities taking place landward of mean low water.  Areas affected 
are summarised in Figure 10.2.4-1; activities comprise construction installation, operation and decommissioning of:

Conduits for up to four power export cables installed by directional drilling between the bottom of the shore and a horizontal 
directional drilling HDD entry pit in open arable land;
Cable jointing bays adjacent to the HDD entry pit;
A cable corridor, up to 12m wide;
A sub-station in arable land.

Works may be carried out at any time of year.  The location of the above works is described in Figure 10.2.4-1.

●

●
●
●

Figure 10.2.4-1:   Indicative Positions of Proposed Onshore Cable Route and Sub-station in Relation to Phase 1 Habitats. 

The proposals also include plans for site restoration comprising conversion of the remaining portion of the sub-station field to either 
heathland or acid grassland.  This aspect would not be subject to decommissioning but would likely be left in control of an appropriate 
conservation body.

The above works, including requirements for temporary surfaces, road access, lighting etc. are described in detail in Section 6.7.

This section does not cover ornithological impacts of onshore works; these are described separately in Section 10.2.5.

10.2.4.2 Potential Impacts on Intertidal and Terrestrial Ecology

Impacts are assessed below for each phase of the proposed wind farm life: construction, operation and decommissioning.  A final 
assessment considers, in broad terms, the ‘impact’ of not constructing the proposed Greater Gabbard Offshore Wind Farm on the intertidal 
and terrestrial ecology at the site through the potential effects of climate change associated with the UK Government failing to meet its 
current renewable energy targets.
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In line with the approach throughout the environmental assessment of the proposed Greater Gabbard Offshore Wind Farm project, worst-
case scenarios are identified for each impact.  There is limited scope for variation of approach within the onshore construction plans; 
directional drilling will be used to cross the beach and upper shore habitats without physical disturbance of these areas and a single sub-
station location and onshore cable route is assessed.  The main flexibility relates to the timing of works.  Worst-case timing is identified for 
each potential impact and, where appropriate, alternative timings identified as potential mitigation.

The impact assessment methodology Section 10.2.4.1 requires the level of importance ecological ‘value’ of each impact receptor to be 
assessed.  This is set out in Table 10.2.4-3, below.

Receptor Determined 
Importance

Comments

Arable land Low Low ecological value

Species poor hedgerow and roadside verge Low Provides habitat for other species.  Common habitat locally and nationally

Sand dune High Nationally scarce and frequently designated though not in this case.  Supports 
rare/uncommon plant species.

Semi-improved poor grassland Low Provides habitat for other species.  Common habitat locally and nationally

Scattered scrub Low Provides habitat for other species.  Common habitat locally and nationally

Vegetated shingle High Nationally scarce and frequently designated though not in this case. Supports 
rare/uncommon plant and invertebrate species

Great Crested Newt High Nationally protected.

Bats Very High Internationally protected.

Reptiles High Nationally protected.

Table 10.2.4-3:   Receptor Importance

Sand dune, vegetated shingle and scrub habitats could be affected if the cable to shore was installed using trenching techniques. However, 
with the proposed HDD approach the conduits and cables will be installed without disturbance of surface habitats and it is extremely unlikely 
that plant or machinery will need to cross these areas.  Potential impacts to these habitats are therefore dismissed in light of the proposed 
construction approach.  In the unlikely event that plant movements are required across the beach, a suitable environmental management 
plan will be implemented prior to any works being undertaken.
 

Throughout the assessment it is assumed that onshore works would take full account of legislative requirements and standard Environment 
Agency guidance.  The latter would include, for example, handling and storage of potentially hazardous materials, bunding of oils and 
interception of sediments from surface water drains.

Impact of Construction Works
The following potential impacts have been identified in association with the construction phase of the project:

Works that may disturb habitats of or directly impact upon reptiles;
Works that may disturb habitats of or directly impact upon great crested newt;
Works that may damage species in poor hedgerow and roadside verge habitats;
Works that may damage arable field habitat;
Lighting that may disturb nocturnal bat foraging;
Lighting that may disturb fauna of adjacent habitats.

Works that may disturb habitats of or directly impact upon reptiles
Reptiles, including slow worm, adder and grass snake, may be present in roadside verge, grassland and hedgerow habitats and could be 
killed or injured when the cable corridor is excavated or areas of hedgerow removed.  There is however considered to be no significant risk 
of them being harmed by works at the sub-station site since the arable field presently at this location is considered unsuitable habitat for 
them.  Any individuals that happened to be present in the field would be expected to move away of their own accord as a result of increased 
human activity.

Any threat to reptiles or their habitat is material to the application for Town and Country Planning consent under policies ENV18 and 
AP14.

There is considered to be a low likelihood of such an impact occurring. If it did occur it would be short term and it is probable that very 
low numbers of individuals would be affected and this is therefore considered to be a low severity and low magnitude impact.  Overall 
significance is therefore assessed to be minor; however, this would be reduced to neutral by a simple pre-works inspection by an ecologist.  
This mitigation would be undertaken ahead of excavation works to ensure that any reptiles, which are mobile during spring through to 
autumn months, have an opportunity to move away.

Slow worms, adders and grass snake hibernate, usually between October and March; however, no potential hibernation sites were noted 
along the proposed cable route corridor during the walk-over survey and it is not considered that undertaking works during winter would 
change the risk of an impact on these species.

Works that may disturb habitats of or directly impact upon great crested newt
Specialist amphibian surveys failed to find evidence of great crested newt in two ponds within 500m of the proposed cable route corridor.  
It is considered unlikely that this species occurs in this area; however, it is not possible to exclude the possibility that animals may be 
present and a precautionary approach is recommended for works within 500m of these two ponds.  It should therefore be assumed that the 
species is present in the ponds and adjacent scrubby woodland, and management plans will be implemented as necessary.

Any threat to great crested newt or their habitat is material to the application for Town and Country Planning consent under policies ENV18 
and AP14.

●
●
●
●
●
●



Greater Gabbard
Offshore Winds Ltd

10—65

At the time of survey spring 2005 there was no vegetation in the arable field containing the ponds (Home Farm field) through which the 
cable route corridor will pass.  In this situation it is considered highly improbable that great crested newt could be affected by works as they 
would not be expected to cross large areas of exposed soil.  If this field was left fallow, however, then it should be considered that great 
crested newt could potentially be present along the cable route and within the hedgerows 500m from the ponds. The following assessment 
is made on the (worst case) assumption that the Home Farm field is left fallow prior to cable installation works.

Great crested newt may be present in terrestrial habitats at any time of year, including their hibernation period October-February.  If works 
proceed with no mitigation there is considered to be a low likelihood of an impact occurring. If it did occur it would be short term and it is 
probable that very low numbers of individuals would be affected; and this is therefore considered to be a low severity and low magnitude 
impact.  Overall significance is therefore assessed to be moderate.

It is anticipated that the Home Farm field will continue in use as arable land.  In this situation there is considered to be a negligible 
magnitude impact of overall minor significance.

Should Home Farm field cease to be in arable use it would be necessary to undertake a full presence/absence survey at the appropriate 
time of year April/May in line with current guidelines (English Nature 2001).  If great crested newt were found mitigation such as fencing off 
impacted areas and hand searching ahead of the cable installation would be appropriate.

Works that may damage species poor hedgerow and roadside verge habitats
Hedgerows must be crossed at three locations, as shown in Figure 10.2-4-1. The baseline section (Section 9.4.4.3) identified that none 
of the habitats within the study area are species rich or old enough to meet the requirements of the Hedgerow Regulations (1997) for 
classification as ‘valuable’ hedgerows and both hedgerows and roadside verges are considered to be of low importance.

Impacts will affect only very small sections of hedge and roadside verge (up to 50m in total) and this is considered to be a low severity 
impact with negligible magnitude and negligible overall significance.

Planning policy AP14 requires that any hedges lost or significantly altered should be retained or replaced.  It is therefore recommended 
that where small sections of hedge are crosses, as identified above, the hedge is replaced by re-planting with the species mix previously 
present and consistent with adjacent species. 

Works that may damage arable field habitat
The cable route will cross two arable fields before entering a third field in which the sub-station will be located.  All arable fields were 
determined to be of low importance.  Impacts will be temporary and habitats will be re-instated with the exception of the sub-station 
footprint. The sub-station will have a footprint of approximately 1.5 hectares.  This is approximately 20% of the area of the arable field 
within which the sub-station will be located.  An estimated 10% of the field will be landscaped, leaving approximately 70% for transition to 
heathland or acid grassland.

In order to accommodate the power generated by the proposed Greater Gabbard Offshore Wind Farm, National Grid Company are 
proposing to reconfigure pylon arrangements such that power from the onshore sub-station can be exported to the grid (see Chapter 6).  It 
is anticipated that these works will have a low impact on the agricultural land at the sub-station site.

This is considered to be a low severity impact of negligible magnitude and overall negligible significance.

The un-developed portion of the sub-station will be converted to conservation usage through aided transition to heathland or acid grassland.   
Either would be excepted to lead to enhancement of ecological value and an overall moderate beneficial impact.

Lighting that may disturb nocturnal bat foraging
Onshore works will normally be undertaken during daylight hours; however, in exceptional technical circumstances it may be necessary to 
work 24 hours and this would require lighting.

Artificial lighting can delay bat emergence from roosts and limit time available for foraging.  Bright lights may also interfere with bat 
flight activity and cause bats to fly to darker areas which reduces habitat availability for foraging.  As bats are of very high conservation 
importance even a low magnitude impact would be of at least moderate significance.

Any threat to bat species or their habitat is material to the application for Town and Country Planning consent under policies ENV18 and 
AP14.

Potential bat roost sites in woodland areas are not immediately adjacent to work areas and provided that lighting is directional and 
unnecessary glare away from the required zone of illumination is avoided there should be only a short term impact of low severity with 
a low likelihood of occurrence. The magnitude of the impact with this mitigation in place is considered to be negligible with overall minor 
significance.

Lighting that may disturb fauna of adjacent habitats
Onshore works will normally be undertaken during daylight hours; however, in exceptional technical circumstances it may be necessary to 
work 24 hours and this will would require lighting.

Artificial lighting can interfere with normal diurnal behaviour patterns; species affected could include amphibian, reptile, insect and mammal 
groups.

Steps to reduce the risk of a lighting impact on bats were described above.  With such mitigation in place there would again be only a short 
term impact of low severity with a low likelihood of occurrence. The magnitude of the impact with this mitigation in place is considered to 
be negligible with overall minor significance.

Impacts of Operation
The following potential impacts have been identified in association with the operational phase of the project:

Lighting may disturb nocturnal bat foraging;
Lighting may disturb fauna of adjacent habitats.

It is unlikely that the sub-station would be lit during the operational phase and lighting is anticipated only to be required should an engineer 
need to visit for unscheduled maintenance.  

Both these impacts are considered equivalent to construction impacts since lighting would only be required during short periods of access 
to the sub-station at night for un-planned or emergency maintenance work.  Provided lighting is directional, and unnecessary glare away 
from the target zone of illumination is avoided, the overall significance of these impacts will remain minor.

●
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Impacts of Decommissioning
Definitive methods utilised for the decommissioning phase have yet to be decided since technology for decommissioning will evolve over 
life of the project; however, GGOWL have indicated a commitment to following standard wind industry protocol.  For the purpose of this 
assessment, it has been assumed that the dismantling of the installations will have similar potential impacts to the construction phase of 
the project and these assessments are not repeated here.

Do-nothing scenario
The potential impacts on intertidal and terrestrial ecological receptors of climate change are assessed to put impacts of wind farm 
construction, operation and decommissioning into context.  The output of studies such as the UK Climate Impacts Programme (UKCIP) 
by the Hadley Centre for Climate Prediction and Research at the Met Office and the Tyndall Centre for Climate Change Research at the 
University of East Anglia (UEA), as utilised by JNCC, have been used as the basis for predictions of climate change impacts.  

This predicts a substantial increase in sea level in the south east of between 26 and 86 cm by 2080, where the frequency of summer 
droughts and winter floods will also increase alongside the frequency and intensity of storm activity and storm surges at sea. Statistics from 
the Environment Agency show 1999 to have been the hottest year on record but, more significantly, six of the seven warmest years have 
occurred since 1990 (1991, 1995, 1997. 1999, 2002, 2003). Climate models also predict that extreme weather patterns will become more 
common in the UK in the future.

These recent trends have huge implications, particularly for coastal species and habitats.  This is especially relevant in the Anglian Region 
in the southeast of England composed of large areas of flat, low lying land, a quarter of which is below sea level and more than 160km 
of coastline. The Region is 34% drier, 6% hotter and 6% sunnier than England and Wales as a whole, which makes it the driest region 
nationally.  Local conservation bodies are very aware of the threat posed by climate change; Julian Roughton, director of the Suffolk Wildlife 
Trust, stated recently in the East Anglian Daily Times that, “For a county such as Suffolk, which has a soft rock coastline, the impact of 
climate change potential is immense”.  

English Nature have also provided a summary of the possible impacts of climate change on the ecology of the region based on the 
predictions detailed in its ‘Living with the Sea Project’. This project has predicted that the combined effects of coastal flooding and erosion 
will result in the loss of habitats and characteristic species. Reduced summer rainfall and increased temperatures, as well as increasing 
demand on water resources, will have detrimental effects on wetland and river ecology. A fast rate of change and the lack of opportunities for 
habitats/species to migrate in the face of climate change, owed to habitat fragmentation and barriers/obstacles to migration are predicted. 
The increased frequency of storms and droughts, and associated events, such as fire, may also cause local extinctions. 

The impact of sea level rise and an increase in the frequency of storm events is likely to ‘squeeze’ low lying areas of soft coast, such 
as mudflat, salt marsh, sand dune (especially off north Norfolk) and shingle (including Kent and Suffolk), against hard sea defences or 
developed areas, thus constraining their extent and exacerbating the land use conflict. 

Changes in moisture and extreme weather events are also likely to impact upon the coast, especially upon dune systems. Higher areas 
of dune systems already tolerate dry conditions and warm temperatures during the summer, and therefore the predicted climate change 
may have only moderate effects on these areas, particularly if the vegetation is well established. However, less well-established high dune 
vegetation may be susceptible to erosion through a combination of higher, more frequent winds along with a reduction in precipitation. Lower 
areas in dune slacks are more dependent on water levels, and species composition has been related to annual water table fluctuation and 
distance from the shore. These lower communities will therefore be vulnerable to changes in precipitation and sea level.

Under current UKCIP climate projections it is likely that species of both flora and fauna with northerly distributions will lose suitable climate 
space in Britain and Ireland, resulting in fragmented habitats and reduced populations. Those species with a more southerly distribution 

could benefit, increasing their current climate space, dependent upon their abilities to migrate and the availability of unoccupied habitat 
space.   Amphibians are sensitive indicators of environmental change and species such as natterjack toad are considered to be threatned 
by climate change.  For example, the timing of amphibian breeding is largely driven by environmental cues such as temperature and 
moisture, and consequently amphibians in temperate regions may be even more susceptible to increases in temperature.   
Reptiles are also likely to be influenced by future climate change as environmental temperature plays an important role in sex determination 
of offspring. Therefore, increased global temperatures could alter sex ratios. A shortage of either sex could severely affect a species’ ability 
to replace itself and populate the next generation. The timing of growth and reproductive cycles is also expected to shift and threats to 
current climate and habitat space are likely be a result of environmental change.

Few investigations have been undertaken to specifically review the effects of climate change on mammals. Some of the main threats 
to bats include reduction in insect prey-abundance, loss of insect rich feeding habitats and loss of roosting sites, all of which could be 
exacerbated by climatic modifications. Badgers are considered very sensitive indicators of temperature change, particularly as they rely 
heavily earthworms. Badgers require moist conditions to forage and dig successfully for their prey and an increase in summer drought 
conditions would seriously impinge on their success. Other mammals, such as the Brown hare (Lepus europaeus), Otter (Lutra lutra) and 
Water vole (Arvicola terrestris) are regarded as sensitive species, especially in terms of threats from habitat fragmentation and loss, and the 
effects of climate change on staple food sources. 

The likelihood of such impacts is uncertain; however, it is clear that climate change has the potential to cause long-term, irreversible, high 
magnitude impacts to high value ecology receptors.  These would therefore be impacts of major significance to key species..

10.2.5 Birds
10.2.5.1 Introduction

Baseline data on the bird species using the study area and wind farm area and their conservation status have been used to assess the 
potential effects of the proposed development on these species.  Direct and indirect, temporary and long-term effects are considered, and 
these are put in context using information from other studies, either predictive or of existing operational wind farms.

This section has the following aims:
To describe the factors that might affect the bird populations using the areas of the proposed wind farm and onshore sub-station and 
describe their potential effects (sections 10.2.5.3 and 10.2.5.4).
To assess the Significance of these impacts on species of importance in the offshore and onshore areas (section 10.2.5.5).

The assessment is based on the wind farm boundaries presented earlier, comprising two arrays of up to 140 wind turbines in total.  

●
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10.2.5.2  Assessment Methodology 

The determination of the significance of the ornithological effects described below is based on the Environmental Assessment Regulations 
1999 and Institute of Environmental Assessment guidelines and follows the methodology developed by Scottish Natural Heritage (SNH) 
and the British Wind Energy Association (BWEA).

The effect is firstly dependent upon the sensitivity of each species, as defined below:

Sensitivity Definition

Very High Bird species for which an SPA or SAC is designated or a SSSI notified

High
Other bird species that contribute to the integrity of an SPA or SSSI

Species of international or national importance, i.e. those whose numbers surpass 1% of international or national 
populations (see baseline methods)

Ecologically sensitive species, e.g. large birds of prey or nationally rare species (< 300 breeding pairs in the UK)

Medium
Species of regional importance (see baseline methods)

EU Birds Directive Annex 1 species, EU Habitats Directive priority habitat/species and WCA Schedule 1 species (if not 
covered above)

UK BAP species  (if not covered above)

Low Any other species of conservation interest, such as those on the Birds of Conservation Concern lists (if not covered 
above)

Table 10.2.5-1 Definitions of terms relating to the “Sensitivity” of the ornithological features of the site (Percival et al. 1999).

The sensitivities of different species are assessed on the basis of existing designations and the results of surveys.  For example, the 
proposed onshore works lie adjacent the Leiston-Aldeburgh SSSI / Sandlings SPA, though the offshore development could also affect 
birds, such as Lesser Black-backed Gulls, from the nearby Alde-Ore SPA.  

The magnitudes of effects are assessed as follows:

Magnitude Definition

Very High
Total loss or very major alteration of key elements/features of the baseline (pre-

development) conditions such that post-development character/composition/attributes 
of baseline condition will be fundamentally changed and may be lost from the site 

altogether
Guide: >80% of population/habitat lost

High Major alteration of key elements/features of the baseline conditions such that post-
development character/composition/attributes of baseline condition will be fundamentally 

changed
Guide: 20-80% of population/habitat lost

Medium Loss or alteration to one or more key elements/features of the baseline conditions such 
that post-development character/composition/attributes will be partially changed

Guide: 5-20% of population/habitat lost

Low Minor shift away from baseline conditions.  Change arising from the loss/alteration will 
be discernable but underlying character/composition/attributes of baseline condition will 

be similar to pre-development circumstances/patterns
Guide: 1-5% of population/habitat lost

Negligible Very slight change from baseline condition.  Change barely distinguishable, 
approximating to the “no change” situation

Guide: <1% of population/habitat lost

Table 10.2.5-2 Definitions of terms relating to the “Magnitude” of ornithological effects (Percival et al. 1999).

In this study, magnitudes of effects are assessed in relation to the populations of birds using the wider Thames offshore region, thus, for 
example, a ‘Very High Magnitude’ effect would be one which resulted in the loss of 80% of the regional population of a species.

The combined assessment of sensitivity and magnitude to provide the level of significance of an Impact is assessed by the matrix below:
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MAGNITUDE
SENSITIVITY

Very High High Medium Low

Very High Very High Very High High Medium

High Very High Very High Medium Low

Medium Very High High Low Very Low

Low Medium Low Low Very Low

Negligible Low Very Low Very Low Very Low

Table 10.2.5-3 Impact matrix of “Significance” (Percival et al. 1999).

Effects of ‘Very Low’ or ‘Low Significance’ are not normally of concern.  In contrast, effects considered Very High or High should be regarded 
as of importance for the purposes of environmental impact assessment.  Effects of Medium Significance may still be of importance, though 
in comparison to effects of Very High or High Significance may be mitigated against more readily.

10.2.5.3 Description of Effects – Disturbance / Habitat Loss

In addition to the possible risk of collision with turbines (as well as towers and other ancillary structures) – which is considered separately 
below – the principal impacts from the development which might affect birds are:

In relation to the offshore works:
The effects of noise and vibration during wind farm construction and decommissioning
Direct habitat loss due to the placement of turbines
Indirect habitat loss through disturbance from the turbines
The attraction of birds to lit structures
Increased prey availability and the provision of roost structures

In relation to the onshore works
The effects of intertidal works on wading birds
The effects of the construction of the onshore electrical infrastructure – disturbance and habitat loss

The effects of noise and vibration during wind farm construction and decommissioning
Effects of construction noise are likely to be greatest if turbines are to be supported by monopiles, due to the impact energy required to 
install them.  The noise of this may lead to a displacement of birds (and the fish that they forage on) away from the wind farm area and 

1.
2.
3.
4.
5.

1.
2.

thus, at least during the period of construction an effective loss of habitat.  In one previous study of construction work, disturbance effects 
on birds at an offshore wind farm, no significant effects were recorded (Christensen et al. 2004) though bird numbers were inherently low.  
Disturbance resulting from construction activities will be temporary, though the rates at which birds return to the area after the cessation 
of activities are unknown.  

Construction work disturbance effects will vary between species and are considered in more detail in species accounts below.  For 
example, disturbance may be especially important for divers and auks during moulting periods when these species are flightless. Mitigation 
measures (Section 11.3) may help reduce the effects of disturbance during this phase and subsequent decommissioning. 

Direct habitat loss due to the placement of foundations
The placement of turbines, whether using monopile, multipile or gravity based foundations will lead to habitat loss on the seabed.  The 
maximum loss of seabed relates to the gravity base, equivalent to 2,290 m2 per base, 320,600 m2 for the 140 bases (see also Benthic 
assessment 10.2.1.1).  Likewise, the analyses of coastal processes have shown that there will be some changes in sediment and current 
movements around the foundations, although these effects are restricted to individual distinct structures.  These changes may affect both 
the benthic fauna and fish populations and are considered elsewhere within the Environmental Statement.  Any loss of food resources 
resulting from these changes is considered to be of Negligible Magnitude for the bird populations using the area (as the habitat loss 
equates to less than 1% of the total area of the proposed wind farm). 

As none of the species found in the offshore study area is a Very High Sensitivity species, these effects will be only of Very Low Significance 
and thus they are not considered of concern or therefore discussed in any further detail.

Indirect habitat loss through disturbance / disruption of flight-lines
In comparison to disturbance during the construction phase, disturbance during the operational period may have more potential for effects 
on birds.  Birds may be disturbed both by the turbines themselves and by boat traffic during maintenance visits.  The effects of this 
disturbance can be twofold:

Barrier Effect: disruptions to the flight-lines of birds due to the barrier presented by wind farms may lead to an increase in the 
energetic costs of the daily movements of birds or of migrants (Tulp et al. 1999, Petersen & Stalin 2003).  Tulp et al. (1999), for 
example, found that Common Eiders didn’t fly between turbines that were placed 200 m apart at the Tunø Knob Offshore Wind 
Farm in the Kattegat; Desholm & Kalhert (2005) similarly reported that migrant wildfowl diverted around the Nysted wind farm.  
In contrast, gulls have been found to regularly fly between turbines (Painter et. al 1999).  In the present proposal there will be a 
minimum distance of 650 m between turbines (Painter et al 1999).  In the present proposal there will be a minimum distance of 650 
m between turbines..

Indirect Habitat Loss: avoidance of the turbines will lead to an effective loss of habitat, not just of the wind farm area but a buffer 
zone area around it – up to a maximum of 800 m (Percival 2005).  It is possible that birds resident in the area during either the 
summer or winter may become habituated to the wind farm area, though this has not yet been proven for offshore wind farms.  
Stewart et al. (2005) reviewed existing wind farm studies and found some evidence that wildfowl experience greater declines in 
abundance in response to wind farms than other bird groups.  

Here, a hypothetical worst case approach is taken in which disturbance from the wind farm is assumed to lead to complete avoidance of 
the wind farm area (and a buffer zone of 800 m) and that there is no habituation.  The magnitude of the effect of this avoidance will depend 
on the availability of habitat / resources (i.e. food) elsewhere and the birds’ behaviour and will thus vary between species.  Effects will be at 
their worst should the species’ local population be completely dependent on the habitat in the proposed wind farm area and therefore likely 
to experience 100% mortality following displacement.  Should other areas of suitable habitat exist locally, then effects on birds’ probability 
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of survival will be lessened.  However, if these areas were limited in quality or extent and already occupied, then increased densities may 
lead to intense competition for available resources (Goss-Custaed) 1985; Goss Custaed et al. 2002)and thus increased mortality and a 
decline in the size of the local population.  

The magnitudes of disturbance effects are thus assessed in light of the availability of alternative habitat in the region, determined by looking 
at the size and distribution of the regional populations of each species.  Clearly, this is a simplistic approach and ideally an assessment 
should be made with information on food availability throughout the region and a working knowledge of how birds are distributed in relation 
to this while also assessing the impacts of other developments.

Effects of an indirect loss of habitat through disturbance should be considered in light of other wind farm developments in the southern 
North Sea – see section on cumulative impacts (Section 10.5.2.5)

The attraction of birds to lit structures
Lighting around offshore structures, such as oil platforms, may benefit seabirds in that it may help with nocturnal prey location and may 
even attract fish to the area.  The resulting aggregations, however, may lead to mortality due to collisions with the structures and oil flares 
(Sage 1979, Hope-Jones 1980, Tasker et al. 1986, Wiese et al. 2001).  The lighting on turbines may not lead to such aggregations as the 
yellow flashing lights will have a restricted range and will be located at least 12 m above the high water level.

In certain weather and lunar conditions, though, birds may be attracted to lights and evidence from studies of lighthouses show that this 
can cause high levels of mortality (verheijen 1981, Jones & Francis 2003).  Clearly any attraction to lighting in the wind farm is likely to 
increase the risks of collision with the turbine blades and structures, particularly for nocturnal migrant passerines. As well as attracting birds 
to the rotor blades, attraction to lights can lead to energy loss and exhaustion (e.g. Gouthreaux & Belser 1999; references in Kingsley & 
Whittam 2003.  However, it is unlikely that additional mortality resulting from collisions following attraction to the lights of a wind farm will 
appreciably add to the high background annual mortality rates typical amongst such species unless very many birds were regularly passing 
through the wind farm area.  

Assessment of any additional effects on birds of their attraction to lit structures is considered within the appraisal of collision risk.

Mitigation against the effects of lighting in the wind farm is considered in Section 11.3.

Increased prey availability and the provision of roost structures
The turbines’ foundations and any scour protection may provide a novel sublittoral habitat, which may act as an artificial reef attracting the 
settlement of marine invertebrates.  This may thus benefit fish and birds.  If, for example, shellfish beds develop, more seaducks such as 
Common Scoter could begin to exploit the resource. Furthermore, as human fishing activity may be affected within the Greater Gabbard 
area, it is possible that elevated levels of prey from reduced competition could make the wind farm area potentially attractive to foraging 
waterbirds (Kinglsey & Whittam 2003).

Nevertheless, as the foundations will only cover a limited area (dependent on design) and the extent of the resultant food resource is thus 
likely to be too small to attract appreciably larger concentrations of birds.

The turbines may provide platforms for perching and roosting birds, thus attracting birds to the area that would not have exploited it 
previously, e.g. gulls and cormorants (as has been seen in studies of the Danish wind farms at Nysted and Horns Rev).  Irrespective of 
changes in food supply there may thus appear to be a small apparent benefit for these species.

In addition, for some migrant species, the turbines may also provide roosting sites and be of particular benefit for tired individuals during 
periods of poor visibility.  However, the risks that the turbines pose, particularly for nocturnal migrants (see above) are likely to outweigh 
these benefits.

The overall benefits of increased prey availability and the provision of roost structures are considered to be of Negligible effect and, as none 
of the species found in the area is a Very High Sensitivity species, thus of Very Low Significance for all the species found in the offshore 
study area and, therefore, are not considered further.

The effects of intertidal works on waterbirds
The transmission of power generated by the proposed Greater Gabbard Offshore Wind Farm will require four cables to be lain within 
the seabed. These cables are planned to come ashore Sizewell village.  The intertidal area here is narrow and composed of shingle and 
thus provides few food resources for wintering waders or other waterbird species (the majority of which prefer the muddy sediments of 
estuaries).  The shingle beaches along the Suffolk coast provide breeding habitat for Ringed Plovers (Charadrius hiaticula) and terns, 
though present disturbance levels close to Sizewell (general beach activity, dog walking etc) preclude this, indeed, though three species of 
terns were recorded during onshore surveys none was found to be nesting in the survey area.  

The effects of intertidal works are thus considered to be of Negligible Magnitude and of Very Low Significance for the bird species using 
the area. 

Disturbance to breeding birds will be kept to a minimum through the use of HDD techniques

The effects of the construction of the onshore electrical infrastructure – disturbance and habitat loss
 From the land fall, the four cables will follow a route to the south of the Sizewell Gap Road inside the hedgerow of the adjacent fields to a 
sub-station built on arable land near Halfway Cottages.  Topsoil strip and earthmoving activities will take place during the summer (March 
to September) to avoid unnecessary mud on roads, soil washout from prolonged rain, slumping of banks, bunds and stockpiles and the 
increased potential for pollution incidents.  

The effects on birds of the construction of the onshore electrical infrastructure and of the resultant habitat loss are considered separately 
in the individual species accounts.

Construction work disturbance 
The cable route will cross the access road to Sizewell Hall (U2838) and then proceed along the southern edge of the Sizewell Gap Road.  
The corridor containing the trenches for the four cables will be approximately 12m wide.

The sub-station itself will be lowered in the field near Halfway Cottages and then screened by an engineered earthen bund and planting of 
small native trees and shrubs.  Within the site there will be up to four 400/132 kV transformers, 132 kV switchgear and buildings.  A new 
access road will also connect the site with the existing Sizewell Gap Road.

The laying of cables from the cable jointing pit area to the sub-station and the construction of the sub-station itself are likely to have 
some disturbance effect on the birds in the area and this is likely to be greatest during the breeding season.  The proposed site for the 
sub-station lies just outside the Leiston-Aldeburgh SSSI / Sandlings SPA.  Due to its proximity, the possible effect of construction work on 
the designated features of this SPA – European Nightjars and Wood Larks – are considered as well as on other species of conservation 
importance breeding in the area.  Both European Nightjars and Wood Larks have recently been shown to be at risk of decreased densities 
and breeding failure in areas of high disturbance (Liley & Clarke 2002, 2003, Taylor 2003)..  
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The potential effects of the construction work are twofold.  Firstly, there will be direct disturbance due to the noise, vibration, lighting and 
visual intrusion of the work (see reviews of effects of disturbances on birds by Hockin et al. 1992 and Hill et al. 1997).  Secondly, there will 
be a temporary loss of habitat, both along the route of the cable laying due to excavation work and also around the sub-station itself.  

In general, birds are less disturbed by vehicles than people and by continual noise than sudden / intermittent noise.  Given the short time-
scale of the works, though, it is unlikely that birds will habituate to the disturbance and in this assessment, it is assumed that disturbance 
from the construction work will lead to complete avoidance and thus an effective loss of habitat for its duration. The lighting of the site also 
needs to be considered, as this may affect the behaviour of nocturnally feeding European Nightjars.  However, no lighting or night time 
working is envisaged.

The effects of both disturbance and the direct loss of habitat are short-term and considered to be of Negligible Magnitude for all species 
of conservation importance in the area.  However, as topsoil strip and earthmoving activities may take place during the summer (March to 
September), mitigation options for the potential disturbance to breeding birds are considered later.

Habitat loss
The construction of the sub-station will lead to the loss of 1.5 hectares of the arable field by Halfway Cottages.  However, the remainder 
of this field (6.5 hectares) will be restored to heathland or acid grassland habitat to compensate for the impact of the development within 
the Suffolk Coast and Heaths Area of Outstanding Natural Beauty (see project description in Section 6, and Section 11.3 “Mitigation 
Measures” for more details).  The sub-station will also be screened by an earthen bund planted with native species such as hawthorn and 
blackthorn.

As with the possible effects of construction work, the effects of habitat loss are considered for European Nightjars and Wood Larks, i.e. the 
designated features of the neighbouring Leiston-Aldeburgh SSSI / Sandlings SPA, as well as other species of conservation importance 
breeding in the area.  

10.2.5.4 Collison Risk

This section provides an assessment of the risk to birds of collision with turbine rotors.  Estimation of these risks is highly dependent 
on the avoidance rate assumed for birds approaching turbines (Chamerlain et al. 2005).  Here we assume three different rates, a high 
rate, a medium rate - considererd realistic - and for illustrative purposes, an extreme low avoidance rate.  The latter is in our  judgement 
considered highly unrealistic (and beyond the range considered by comparable assessments GREP UK Ltd 2002, RP5 2005) but it is 
shown to highlight the importance influencene of these rates on the calculation of collision risk.

The scenario used in the final assessment takes the number of birds at risk from boat survey data which unlike aerial surveys did not 
approve to under estimate bird numbers but uses a credible medium avoidance rate.

Estimation of the risk of collision with turbines within the wind farm uses the Collision Risk Model (CRM) developed by Band (2000; also 
Band et al. in press).  This model is based on mechanical rather than biological grounds in that it assumes that no avoidance action is 
taken by the birds flying towards turbines. However, recent studies and reviews have suggested that, for most wind farms, avian collisions 
with turbines are actually uncommon (Longston & Pullan 2003, Percival 2005, Petterson 2005, through see Thelonder et al. 2003, Barrios 
& Rodriguez 2004).  In many cases birds do take avoiding action, either of the wind farms in their entirety or of individual turbines as they 
are approached (Desholm & Kalhert 2005).  

The CRM was used to estimate diurnal collision probabilities and mortality rates of three species recorded on boat surveys within the 
Greater Gabbard area: Red-throated Diver, Lesser Black-backed Gull and Great Skua. These three species were selected for detailed 
analysis as they were recorded in nationally important numbers in the study area and thus assessed to be of High or Very High Sensitivity;  

the issue of collision risk, is, however, further discussed for other species recorded, in light of the numbers of birds recorded in flight,  their 
flight altitude, and other factors relating to predicted sensitivity to offshore wind farms.

It should be noted, in determining the significance of the effects of collisions, that seabirds are long-lived birds with relatively low reproduction 
rates and thus even small changes in mortality could lead to population change / decline.  It is important, therefore, to assess the mortality 
from collisions in relation to normal background mortality rates.

The first stage of the modelling process is to determine the risk of a bird being struck by a turbine blade (mortality is assumed after such 
a strike) if it flies in a straight line through the plane of the rotors and takes no avoiding action.  Model input parameters used for this 
calculation include bird dimensions, speed, and operational measures of the wind turbines (Table 10.2.5-4), (A worst case scenario of 
turbines with a maximum rotor diameter of 150 m is assumed, though the predicted rotor diameter is 130 m). Bird dimensions were derived 
from Robinson (2005). Bird speeds were taken from Campbell and Lack (1985) and Pennycuick (1997). Lesser Black-backed Gull speed 
is not given in either source, but was assumed to be the same as Herring Gull.

Input variable
Units

Maximum chord width of rotor 2 m

Pitch angle of rotor 24 degrees

Rotor diameter 150 m

Rotation period 14 rpm

Bird length Varies by species (m)

Wingspan Varies by species (m)

Bird Speed Varies by species (m/s)

Table 10.2.5-4:   Input parameters used to determine strike probability of a bird flying through a wind turbine from the Collision Risk Model 
(Band et al. in press), assuming no avoiding action.

Predicted collision risk from the CRM varies according to whether a bird is flying upwind or downwind. Table 10.2.5.-5 presents collision 
risks for the three target species that are an average of upwind and downwind models (but note that in each case, variation was within 2%, 
so this makes little difference to predictions). Collision risk was low in all species, in comparison with calculations from other studies (e.g. 
an average collision risk of 6% for divers, 8% for Gannets and 7% for Black-headed Gulls from Gill et al. 2002; see also Chamberlain et al 
2005). Both Red-throated Diver and Great Skua had estimated collision risks of approximately 5%, whilst Lesser Black-backed Gull was 
slightly higher at 7.6%.  Bird speeds are likely to vary and the published speeds are typically derived from long-distance flights, therefore it 
seems feasible that birds may fly slower than this in the vicinity of wind farms (Chamberlain et al. 2005).  Application of a 10% slower speed 
in each species made relatively little difference (<1%) to the estimated collision risk (Table 10.2.5-5).
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Species Collision risk Collision risk (-10% speed)

Red-throated Diver 0.048 0.052

Lesser Black-backed Gull 0.076 0.084

Great Skua 0.052 0.057

Table 10.2.5-5 :  Strike probability of three selected species at Greater Gabbard per flight in a straight line through the plane of the rotors, 
estimated from the CRM, assuming no avoiding action.  Probabilities have been calculated for different bird speeds.

It seems likely that birds will take avoiding action when encountering a wind turbine.  To determine collision risk where birds take avoiding 
action, the collision risk as derived in Table 10.2.5-5 was simply multiplied by an avoidance rate.  Avoidance rates have been calculated 
by comparing the number of birds flying at risk height through extant wind farms to the number estimated to have died due to collision with 
turbine blades, the latter often derived from tide line searches for corpses.  Avoidance rates calculated in this way have typically been found 
to be very high (>90% and often nearer 100%).  However, there are flaws in the way these avoidance rates are calculated and used, as the 
rates are likely to vary according to weather conditions, time of day and to the topographical specific conditions of a given site (Chamberlain 
et al. 2005).  Here, a range of values are used to represent a range of conditions over which avoidance behaviour may vary.  High (0.9999) 
and medium (0.9982) avoidance rates were based on mortality rates estimated for gulls for (respectively) all records and nocturnal records 
only from Winkelman (1992) (but note that there is limited data on nocturnal collision risks in general).  Low avoidance rates (0.87) were 
based on the lowest avoidance rates found for any species in the literature, in this case American Kestrels (Falco sparvarius) in California 
(Whitfield & Bond in prep).  Even with the latter scenario of relatively low avoidance rates, estimated mortality rates were very low in all 
species (for example in comparison to Gill et al. 2002) (Table 10.2.5-6).  The highest rate was estimated for Lesser Black-backed Gull with 
slow flight speed and the lowest avoidance rate, but this was only just over 1% (Table 10.2.5-6).

(a) Low collision risk (fast flight)

Species High avoidance
(0.9999)

Med. avoidance
(0.9982)

Low avoidance
(0.87)

Red-Throated Diver 4.8 x 10-6 8.64 x 10-5 0.0062

Lesser Black-backed Gull 7.6 x 10-6 13.68 x 10-5 0.0099

Great Skua 5.2 x 10-6 9.36 x 10-5 0.0068

(b) High collision risk (slow flight)

Species High avoidance
(0.9999)

Med. avoidance
(0.9982)

Low avoidance
(0.87)

Red-Throated Diver 5.2 x 10-6 9.36 x 10-5 0.0068

Lesser Black-backed Gull 8.4 x 10-6 1.51 x 10-4 0.0109

Great Skua 5.7 x 10-6 1.03 x 10-4 0.0074

Table 10.2.5-6:   Strike probability of three selected species at Greater Gabbard per flight in a straight line through the plane of the rotors 
estimated from the CRM, incorporating high, medium and low avoidance rates.  Estimates are presented for both fast (a) and slow (b) flight 

speeds.

The final stage in estimating mortality rates is to combine the probabilities from Table 10.2.5-6 (for a single bird flying through the turbine 
area) with the number of birds estimated to be at risk. 

To estimate the number of birds at risk, the distance estimate from boat survey data for each species was first multiplied by the percentage 
of birds recorded in flight on all aerial surveys in the wider Thames area to give a maximum estimate of birds likely to be in flight (Table 
10.2.5-7). Boat survey data were used to ensure that bird numbers were not underestimated in this critical assessment, as aerial survey 
counts of some species (especially gulls) were much lower than boat survey counts.  This number was then multiplied by the percentage of 
flying birds that were estimated (from boat surveys) to be within the height range presented by the turbine rotor blades to give the number 
flying through the “risk window”– i.e. between 30 m and 180 m above sea level (assuming a hub height of 105 m and a maximum 150 m 
rotor diameter) (Table 10.2.5-7.
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Species % of birds in flight (all TH area) % birds within rotor height
 

Divers 10 0

Skuas 92 11.1

Common Scoter 31 0

Lesser Black-backed Gull 70 6.6

Northern Fulmar 67 0

Northern Gannet 30 0.6

Little Gull 98 0

Common Gull 86 4.2

Herring Gull 91 10.1

Great Black-backed Gull 30 13.8

Black-legged Kittiwake 83 1.5

Auks 4 0

Table 10.2.6-7:   The % of birds of different species recorded in flight (by aerial surveys) and the % of these recorded within rotor height 
(by boat surveys). Figures for Red-throated Diver, Great Skua, Guillemot and Razorbill are based on all divers, skuas and auks observed 

respectively.  Only one Storm Petrel was recorded during surveys and so this species is not included in this table.

Finally, this number was multiplied by the proportion of the “risk window” (i.e. the wind farm’s frontal area) encompassed by the rotors.  The 
size of the “risk window” was calculated as the length of the longest diagonal across the wind farm multiplied by the diameter of the turbine 
blades and the area presented by the wind farm rotors calculated following Band (2000).  The final numbers calculated thus estimated the 
numbers of each species considered to be “at risk” of flying through the wind farm’s rotors. These figures are shown in Table 10.2.5.-8.. 

The unit of time used to derive hourly and monthly mortality was considered to be the length of time taken for one bird to cross the width of 
the wind farm, flying at a representative speed. This unit was considered the most appropriate, as it assumes a conservative approach with 

a continuous stream of birds through the area (i.e. each bird that flies through the wind farm area is replaced by another).  Other studies 
have tended to divide the total number of birds seen by the numbers of hours of observation, to calculate the number of birds passing 
through each hour. The GG0WL approach is stricter as it is assumed that birds passing through the wind farm area do so at the rate at 
which each species flies.

Site Species N summer N winter T (mins)

All

Red-Throated Diver 0.01 0.67 10.06

Lesser Black-backed Gull 127.49 175.58 17.28

Great Skua 93.61 0.00 11.47

Galloper

Red-Throated Diver 0.00 0.00 3.51

Lesser Black-backed Gull 0.86 1.19 6.03

Great Skua 1.06 0.00 4.00

Inner Gabbard

Red-Throated Diver 0.00 0.00 6.55

Lesser Black-backed Gull 4.71 6.48 11.25

Great Skua 5.81 0.00 7.47

Table 10.2.5.4-8 Numbers of birds at risk (N) per unit time (T – minutes), calculated by dividing the distance across the width of the wind 
farm area (Inner Gabbard = 6.68 km ; Galloper = 3.58 km) by bird flight speed, effectively allowing for bird turnover through area.  Note that 
T is increased when models use lower bird speed.  “All” represents the worst case scenario whereby all birds in flight over the whole wind 

farm area pass through the rotors. 

The estimated number of birds struck per unit time in summer and winter and for the two separate parts of the site (The Galloper and Inner 
Gabbard arrays) is given in Table 10.2.5.4-9 for the three target species.  Red-throated Diver was not recorded flying at risk height in the 
survey as a whole, so the estimated mortality was 0 for this species.  For Great Skua, predicted mortality rates were generally highest 
of the three species considered.  The highest hourly mortality rate predicted (with lowest avoidance rates) was 0.46 at Inner Gabbard in 
summer.  Great Skua was not recorded on the site in the winter.  In summer, the highest predicted mortality rates were at Inner Gabbard. 
Monthly mortality rates were calculated by assuming that there are 10 hours of daylight per day in winter and 14 in the summer and taking 
a 30 day month.  In most cases, estimated mortality was less than one bird per month and usually much less.  Mortality was predicted to 
be high (>100 deaths per month) for Lesser Black-backed Gull and Great Skua when using the very low avoidance rate of 0.87 considered 
unrealistic, but used for illustrative purposes.  However, at Inner Gabbard, mortality was predicted to be 1.4 deaths per month for Lesser 
Black-backed Gull (winter and summer) and 1.8 deaths per month for Great Skua (summer only) with a medium avoidance risk of 0.9982. 
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Details of monthly mortality estimates and all other parameters estimated from the CRM are given in the bird assessment technical report 
(TR 9.4-5)..

(a) Galloper- Winter

Species High avoidance
(0.9999)

Med. avoidance
(0.9982)

Low avoidance
(0.87)

Red-Throated Diver 0 0 0

Lesser Black-backed Gull 8.9 x 10-5 0.0016 0.1164

Great Skua 0 0 0

(b) Galloper- Summer

Species High avoidance
(0.9999)

Med. avoidance
(0.9982)

Low avoidance
(0.87)

Red-Throated Diver 0 0 0

Lesser Black-backed Gull 5.22 x 10-5 9.21 x 10-4 0.0660

Great Skua 8.14 x 10-5 0.0015 0.1052

(c) Inner Gabbard- Winter

Species High avoidance
(0.9999)

Med. avoidance
(0.9982)

Low avoidance
(0.87)

Red-Throated Diver 0 0 0

Lesser Black-backed Gull 2.61 x 10-4 0.0047 0.3389

Great Skua 0 0 0

(d) Inner Gabbard- Summer

Species High avoidance
(0.9999)

Med. avoidance
(0.9982)

Low avoidance
(0.87)

Red-Throated Diver 0 0 0

Lesser Black-backed Gull 1.90 x 10-4 0.0034 0.2462

Great Skua 2.39 x 10-4 0.0043 0.3120

Table 10.2.5-9:   Estimated numbers of birds struck per hour, derived from estimated strike rates for slow flight speed (Table 10.2.5-6b) and 
numbers at risk (Table 10.2.5-8). To calculate seasonal totals, assume 1,800 hours per season in winter (10 hour day, 30 day month, 6 month 

season) and 2,520 hours in summer (14 hour day, 30 day month, 6 month season).  

A worst-case scenario is considered by using the maximum collision risk for each species in Table 10.2.5-6, and the highest count of each 
species in the survey area (i.e. not just at risk height).  Table 10.2.5-10 shows that mortality rates of Red-Throated Diver are likely to be 
negligible even if all birds estimated to be in the study could be considered at risk.  Mortality estimates were higher for Great Skua (3.26 
birds killed per hour) and especially Lesser Black-backed Gull (5.99 birds killed per hour).  Monthly mortality rates would be 7.25 Red-
throated Divers on average, but very high numbers of 1798 and 1371 for Lesser Black-backed Gull and Great Skua respectively. Although 
this is clearly an extreme example, there may be certain conditions when such low avoidance rates are possible. Poor weather conditions 
may have various effects on birds. Firstly, the lower cloud base may force the birds to fly at lower altitudes than is usual. Secondly, visibility 
is likely to be reduced in heavy rain or cloud. Thirdly, wind may make manoeuvrability and adjustment of flight path more difficult. Some 
studies have inferred that such conditions have been associated with increased evidence of bird mortality at wind farms (Winkelman 1992; 
Painter et al. 1999).

Species Season Max. count Collision risk Mortality/hour

Red-Throated Diver Winter 0.67 0.052 0.024

Lesser Black-backed Gull Winter 175.58 0.084 5.992

Great Skua Summer 93.61 0.057 3.264

Table 10.2.5-10 Mortality rates per hour assuming a worst-case scenario of highest collision risk, lowest avoidance rates (0.87) and 
maximum count over both seasons over the whole wind farm area (i.e. not just birds at risk height). Assume 1,800 hours per season in 

winter (10 hour day, 30 day month, 6 month season) and 2,520 hours in summer (14 hour day, 30 day month, 6 month season).  
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Most other studies of casualties at wind farm sites have also recorded low levels of mortality, though the majority of these related to onshore 
sites, and offshore wind farms may present different problems (Kingsley & Whitham 2003).  Of the offshore studies that do exist, at an 
estuarine wind farm in Holland, an estimated 0.01 birds (all species combined) per turbine per day were predicted to be killed (Musters et 
al. 1996). Similarly, in an offshore wind farm study in the UK, Gill et al. (2002) calculated negligible rates of collision for seabirds including 
divers, Northern Gannets and gulls.  At Blyth Harbour wind farm, most casualties were gulls (mainly resident birds), but strike rates were 
considered low (Painter et al. 1999). Everaert et al. (2002) also found gulls principal amongst casualties at an estuarine wind farm, in 
Belgium. Estimates of mortality were comparatively high, and varied between 4 and 23 dead birds, per turbine, per year; most mortality 
was thought to be of migrants and not locally breeding birds.

10.2.5.5 Significance of Impacts

Species of Very High / High Sensitivity
Offshore Red-throated Diver     Annex 1, WCA, BCC Amber, Regionally & Nationally Important
The numbers of Red-throated Divers present in the wider Greater Gabbard study area were judged as nationally important using the 
current 1% threshold of 50, after distance sampling, and this species is thus considered to be of High Sensitivity to the effects of the wind 
farm. However, the actual importance of this area is likely to be less given the numbers of the species revealed by the recent aerial surveys 
in the southern North Sea region.  

Indirect Habitat Loss / Disruption of Flight-lines

Movements of Red-throated Divers are likely to occur both on a local scale throughout the winter, in response to fish prey movements, 
and on a larger scale during migration. The alignment of the proposed wind farm would not appear to present a barrier to birds moving 
between northerly breeding grounds and southerly wintering sites; those birds travelling between the coasts of Scandinavia and Britain 
would face more of an obstacle. As birds are likely to disperse widely through the North Sea there would not seem to be a barrier effect 
during migration periods.

Garthe & Hüppop (2004) determined that Red-throated Divers had an especially high Species Sensitivity Index (SSI) to wind farms in 
part due to the species’ proneness to disturbance (as well as its inability to rapidly avoid turbines, see below).  Disturbance would likely 
be greatest during construction and maintenance, especially between mid-September and December when the birds are in moult and 
flightless, and thus unable to quickly escape fast-moving traffic. 

Although the concentration of Red-throated Divers found in the whole Greater Gabbard study area was estimated to be of national and 
regional importance, the peak winter numbers found within the area of the wind farm and the wind farm plus 800 m buffer zone were, 
respectively, only 0.3% and 0.41% of those found in the wider Thames offshore region.  The displacement of birds from the proposed wind 
farm area is thus unlikely to appreciably add to densities of birds in adjacent habitat.  Additionally, the main concentrations of Red-throated 
Divers in the region are only a few kilometres south and west (see Section 9.4.5).  Thus, unless these other areas are at carrying capacity 
for the species, it is likely that the relatively small numbers that might be displaced from the proposed wind farm site will be able to settle 
elsewhere.

The effects on the local population through increased mortality following displacement are thus considered to be likely to be of Negligible 
Magnitude and consequently of Very Low Significance.

Collision Risk

The risk of collision with the turbines for divers in the study area was estimated to be zero as none were found to fly at the height of rotor 
blades during the boat surveys.  Previous assessments have reported that some divers may fly at rotor height and be at risk due to the 
species low manoeuvrability and inability to rapidly avoid turbines. The species annual (adult) mortality rate is estimated to be 16% (Garthe 

& Hüppop 2004)  However even assuming that some birds would fly at turbine height, it is unlikely that the number of collisions would 
increase this rate significantly.
 
ICollision risk for this species in the area of the proposed Greater Gabbard Offshore Wind Farm thus is assessed to be of negligible 
Magnitude and thus of Very Low significance. 

Great Skua  BCC Amber, Nationally Important 
The numbers of Great Skuas passing through the wider Greater Gabbard study area in early autumn were judged as nationally important 
using the species’ summer population threshold.  This species is thus considered to be of High Sensitivity to the effects of the proposed 
wind farm.  

Indirect Habitat Loss / Disruption of Flight-lines

The only foreseeable effect the proposed Greater Gabbard wind farm would have on Great Skua populations is during periods of migration, 
from August to September and on return to breeding colonies in northern Scotland in early spring (predominantly March and April).  

Given the absence of aerial surveys during summer months it is not possible to assess what proportion of the regional population uses the 
Greater Gabbard area.  However, it is unlikely that the proposed wind farm will form a barrier to the movements of the species or displace 
a considerable proportion of the regional population as most Great Skua are considered by some sources to remain 2-5 km from coasts 
when migrating (Furness 2002), easily avoiding the Greater Gabbard area 23 km offshore.

The effects on the local population through increased mortality following displacement are thus considered to be of Negligible Magnitude 
and consequently of Very Low Significance.

Collision Risk

Birds recorded in flight in September were at an average height of 15 m above the sea, though some were recorded above 40 m above sea 
level and an estimated 11% were within the height of the sweep of the turbine rotors.  On average, an estimated 2.43 birds per month would 
be predicted to hit the wind farm turbines in the two areas, assuming a medium avoidance rate of 0.9982 – a  mean of  0.102 birds per 
turbine per summer season. In reality, the figure is likely to be even lower, as the peak count seen in September almost certainly reflected 
birds on passage; numbers were not sustained at this level in other summer months, and therefore there are likely to be fewer birds at risk 
of collision. Given this very low predicted mortality rate, and a background (adult) annual mortality rate of 10% (Garth & Hüppop 2004) it is 
unlikely that the wind farm will noticeably alter the size of the Great Skua population.

Collision risk for this species in the area of the proposed Greater Gabbard Offshore Wind Farm is assessed to be of Negligible Magnitude 
and thus of Very Low Significance. 

Lesser Black-backed Gull  (SPA), BCC Amber, Nationally Important 
The Lesser Black-backed Gull is a designated feature of the Alde-Ore SPA, the estimated 21,700 pairs of birds breeding at Orford Ness 
representing at least 17.5% of the breeding Western Europe/Mediterranean/Western Africa population.  Although the proposed wind farm 
area will lie 23 km offshore, Lesser Black-backed Gulls do use the area in summer and many of these are likely to originate from the SPA.  
Any negative effects of the wind farm to these birds may therefore have knock-on consequences for the productivity and breeding success 
of the colony as a whole.  

Lesser Black-backed Gulls were recorded in the Greater Gabbard area throughout the year and thus the effects of the wind farm need 
to be considered for the birds present in breeding and wintering seasons, as well as during times of passage.  Although in summer many 
Lesser Black-backed Gulls are likely to have originated from the large breeding colony at Orford Ness, numbers using the wider Greater 



Greater Gabbard
Offshore Winds Ltd

10—75

Gabbard study area were actually found to be greater in winter than summer, boat surveys suggesting that the area was of national 
importance for the species.  The species was under-recorded in the area by aerial surveys, many gulls being unidentifiable to species, and 
thus contradictorily was not found to be regionally important.

Due to the combination of the national importance of the numbers using the study area (in winter) and the likely use of the wind farm area 
(in summer) by birds from the Alde-Ore SPA, this species is considered to be of Very High Sensitivity to the wind farm’s effects.

Indirect Habitat Loss / Disruption of Flight-lines

The alignment of the proposed wind farm would not appear to present a barrier to Lesser Black-backed Gulls moving between breeding 
grounds in northern Britain and southerly wintering sites.  Those birds travelling between the coasts of Scandinavia and Britain and foraging 
from the breeding colony on Orford Ness would face more of an obstacle.  However, given that Lesser Black-backed Gulls may move 
considerable distances whilst foraging (up to 100 km per day) and during migration (Rock 2002) it is unlikely that the wind farm would form 
a barrier to their movements.

The Lesser Black-backed Gulls that use the proposed wind farm area are likely to be foraging for mobile prey such as fish and therefore 
may shift their distribution in response to fish movements induced by disturbance and habitat change during wind farm construction.  
The species also regularly follows fishing boats for discards and changes in the species movements may also reflect those of the local 
fisheries.  

Although boat surveys indicated that the winter numbers of Lesser Black-backed Gulls found in the whole Greater Gabbard study area 
were of national importance, aerial surveys suggested that the peak numbers found within the area of the proposed wind farm and the 
wind farm plus 800 m buffer zone were, respectively, only 0.64% and 0.88% of those found in the wider Thames offshore region.  The 
displacement of birds from the proposed wind farm area is thus unlikely to appreciably add to densities of birds in adjacent habitat.  

The effects on the local population through increased mortality following displacement are thus considered to be of Negligible Magnitude 
and consequently of Low Significance. 

Collision Risk

Collision risk analyses suggested that the wind farm does not offer a serious potential risk to Lesser Black-backed Gulls.  An average of 
70% of all Lesser Black-backed Gulls were estimated to be in flight at any one time and an estimated 6.6% within the height of the sweep 
of the turbine rotors (C.F. Garthe & Hüppo 2004) who suggest that Lesser Black-backed Gulls predominantly fly between 20 and 50 m).  
On average, an estimated 1.8 birds per month would be predicted to hit the wind farms turbines in both seasons, assuming a medium 
avoidance rate of 0.9982 – a  mean of  0.08 birds per turbine, per season.  Against a background (adult) annual mortality rate of 7% (C.F. 
Garthe & Hüppo 2004), this extremely low mortality prediction is unlikely to contribute greatly to changes in the Lesser Black-backed Gull 
population.

Collision risk for this species in the area of the proposed Greater Gabbard Offshore Wind Farm is assessed to be of Negligible Magnitude 
and thus of Low Significance. 
 
Onshore
European Nightjar   (Annex 1, SPA, UK BAP, BCC Red)
The European Nightjar is a designated feature of the Sandlings SPA which lies adjacent to the planned location of the sub-station at 
Sizewell.  Although no European Nightjars were recorded on the part of the SPA immediately adjacent to the proposed sub-station, this 
species is known to be susceptible to disturbance (Liley & Clarke 2002, 2003) and thus is considered to be of Very High Sensitivity.  

Construction work disturbance and habitat loss

Construction work on the sub-station will occur outside of the SPA on arable land, a habitat not used by European Nightjars.  Furthermore, 
the habitat in the part of the SPA lying immediately adjacent to the planned location of the sub-station appears to be of limited suitability for 
the species at present, in part consisting of horse paddocks.  Given this and the recorded lack of birds in the immediate area, the negative 
effect of this work is assessed to be of Negligible Magnitude for this species and thus of Low Significance.  The loss of habitat resulting from 
the building of the sub-station is likewise also considered to be of Negligible Magnitude and for this species of Low Significance.

It should also be noted that the recreation of heathland or acid grassland in the remainder of the field in which the sub-station is to be 
located (see Section 11.3 “Mitigation Measures”) is likely to be of benefit for this species.

Wood Lark   (Annex 1, WCA (Schedule 1), SPA, UK BAP, BCC Red)
As with the European Nightjar, the Wood Lark is a designated feature of the Sandlings SPA which lies adjacent to the planned location of 
the sub-station at Sizewell.  Only one Wood Lark was recorded on the part of the SPA immediately adjacent, though this species is known 
to be susceptible to disturbance (Taylor 2002) and thus is considered to be of Very High Sensitivity.  

Construction work disturbance and habitat loss

Construction work on the sub-station will occur outside of the SPA on arable land, a habitat only occasionally used by foraging Wood Larks.  
Furthermore, the habitat in the part of the SPA lying immediately adjacent to the planned location of the sub-station appears to be of limited 
suitability for the species at present, in part consisting of horse paddocks.  Given this and the recorded lack of birds in the immediate 
area, the negative effect of this work is assessed to be of Negligible Magnitude for this species and thus of Low Significance.  The loss of 
habitat resulting from the building of the sub-station is likewise also considered to be of Negligible Magnitude and for this species of Low 
Significance.

It should also be noted that the recreation of heathland or acid grassland in the remainder of the field in which the sub-station is to be 
located (see Section 11.3 “Mitigation Measures”) is likely to be of benefit for this species.

Species of Medium / Low Sensitivity
Offshore
Black-throated Diver   (Annex 1, WCA, BCC Amber)
Numbers of Black-throated Divers in the study area were low with a recorded peak of just 27 birds in winter (the species was present on 
just three of 13 boat surveys).  Due to its conservation status though, this species is considered to be of Medium Sensitivity.

Indirect Habitat Loss / Disruption of Flight-lines

Garthe & Hüppop (2004) considered this species to be the seabird most sensitive to potential effects of wind farms, due to the species’ 
proneness to disturbance (as well as its inability to rapidly avoid turbines – see below).

Perhaps the greatest possible effect of the wind farm would be in late winter / early spring, when the species is moulting, often offshore, and 
then moving north through the North Sea to the breeding grounds.  However, the alignment of the wind farm would not appear to present 
a major barrier to birds moving between northerly breeding grounds and southerly wintering sites.

The low concentrations of Black-throated Divers found in the study area – peak winter numbers found within the area of the wind farm 
(or even the wind farm plus 800 m buffer zone) were < 0.01% of those found in the wider Thames offshore region – suggest that any 
displacement of birds from the proposed Greater Gabbard Offshore Wind Farm area is likely to be Negligible.  
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The effects on the local population through increased mortality following displacement are thus considered to be of Negligible Magnitude 
and consequently of Very Low Significance.

Collision Risk
The proportion of all divers recorded in flight from aerial surveys was 10%, though Garthe & Hüppop (2004) suggested that the species 
spent more time in flight than Red-throated Divers.  As with that species, however, no Black-throated Divers were recorded flying at the 
height of the rotors of the proposed turbines in the present study.

Collision risk for this species in the area of the proposed Greater Gabbard Offshore Wind Farm is assessed to be of Negligible Magnitude 
and thus of Very Low Significance.

Northern Fulmar    (BCC Amber, Regionally Important)
The greatest densities of Northern Fulmar in the North Sea are found much to the north of the Greater Gabbard area at all times of year 
(Carter et al. 1993, Skov et al. 1995).  Data from aerial surveys indicated that the Greater Gabbard study area and the wind farm area itself 
were of regional importance for the species and as such it is considered to be of Medium Sensitivity.

Indirect Habitat Loss / Disruption of Flight-lines

It is  considered that Northern Fulmars to be the least sensitive to the effects of wind farms of the seabird species they investigated.  The 
species is highly mobile and it is unlikely that the proposed wind farm would form a barrier to the species movements.

The concentration of Northern Fulmars found in the whole Greater Gabbard study area was estimated to be of regional importance and 
the peak winter numbers found within the area of the proposed wind farm and the wind farm plus 800 m buffer zone were, respectively, 
12.97% and 17.89% of those found in the wider Thames offshore region.  Northern Fulmars are among the most maritime of the species 
found in the study area and it is probable that the importance of the area in comparison to the rest of the Thames offshore region reflects 
its greater distance offshore.  Although further concentrations of birds do lie further offshore (Skov et al. 1995, Stone et al. 1995) and the 
species’ mobility would suggest that displaced birds should be capable of relocation, the apparent regional importance of the species’ 
numbers in the Greater Gabbard study area mean that the effect of indirect habitat loss should be considered of Medium Magnitude and 
thus of Low Significance.

Collision Risk

Northern Fulmars spend much of their time on the wing;  67% of birds being recorded in flight in the current survey and thus there is the 
possibility of that locally moving individuals or birds migrating between Scandinavia and Britain in spring and autumn may collide with the 
turbines.  In addition, the species shows a high level of nocturnal flight activity (Garthe & Hüppop 2004) and thus the lighting and visibility 
of turbines may be of an issue.  However, the present study found that all birds flew under the height of the proposed turbine rotors.

Collision risk for this species in the area of the proposed Greater Gabbard Offshore Wind Farm is thus assessed to be of Negligible 
Magnitude and thus of Very Low Significance.

European Storm Petrel  (Annex 1, BCC Amber)
Only one European Storm Petrel was recorded during the survey in September 2004.  However, due to its conservation status, this species 
is considered to be of Medium Sensitivity to the effects of the wind farm.

Indirect Habitat Loss / Disruption of Flight-lines
As a consequence of the low number of birds recorded in the study area, the likely effects of indirect habitat loss are of Negligible Magnitude 
and thus Very Low Significance.

Collision Risk

European Storm Petrels also forage nocturnally and are amongst those species that may be attracted to lights on oil platforms and other 
offshore structures (Sage 1979, Hope-Jones 1980, Tasker et al. 1986).  Although the numbers using the area nocturnally are unknown, 
the low number of birds recorded in the study area in the day and the surface feeding behaviour of this species suggest that the effects of 
collisions will be of Negligible Magnitude and thus Very Low Significance.

Northern Gannet   (BCC Amber, Regionally Important)
Northern Gannets typically associate with areas close to their breeding grounds for much of the year, and thus are not found in large 
numbers in the Greater Gabbard study area.  Peak numbers of 139 and 257 birds were estimated in winter and summer respectively, the 
winter numbers being regionally important.  As such, the species is considered to be of Medium Sensitivity.

Indirect Habitat Loss / Disruption of Flight-lines

Northern Gannets have a large foraging range, plunge-diving for fish and sometimes scavenging behind trawlers and spend much time 
on the wing when maturing to non-breeding adult stages. Dispersal occurs in autumn, and Stone et al. reveals the highest densities of 
Northern Gannet in the southern North Sea, broadly consistent with peak estimates from September boat surveys.  The alignment of the 
proposed wind farm would not appear to present a barrier to birds moving between northerly breeding grounds and southerly wintering 
sites, although it might impede local movements slightly.

The concentration of Northern Gannets found in the whole Greater Gabbard study area was estimated to be of regional importance and the 
peak winter numbers found within the area of the proposed wind farm and the wind farm plus 800 m buffer zone were, respectively, 1.26% 
and 1.74% of those found in the wider Thames offshore region.  Northern Gannets are among the most maritime of the species found in the 
study area and it is probable that the importance of the area in relation to the rest of the Thames offshore region reflects its greater distance 
offshore.  Further concentrations of birds lie further offshore (Skov et al. 1995, Stone et al. 1995) and the species’ mobility would suggest 
that displaced birds should be capable of relocation (Garthe & Hüppop 2004).  Nevertheless, the apparent regional importance of the 
species’ numbers in the Greater Gabbard study area mean that the effect of indirect habitat loss should be considered of Low Magnitude 
and thus of Low Significance.

Collision Risk

The proposed wind farm could present a collision risk to foraging birds, with (especially younger) migrants potentially also at risk during 
passage movements through the area.  However, results indicated that only 30% of Gannets are in flight at any one time and that only 
0.6% of these fly at the height of the turbine rotors. Garthe & Hüppop (2004) suggest that Northern Gannets predominantly fly between 10 
and 20 m.  In spite of their regional importance in the Greater Gabbard area, therefore, the effects of collision risk would appear to be of 
Negligible Magnitude and thus of Very Low Significance.

Common Scoter        (WCA, UK BAP, BCC Amber)
A maximum of just 24 Common Scoter was recorded in the Greater Gabbard study area during winter, with just a single bird in summer.  
However, due to its conservation status, this species is considered to be of Medium Sensitivity to the effects of the wind farm.

Indirect Habitat Loss / Disruption of Flight-lines

Common Scoter feed on molluscs on the seabed and as such are predominantly found in shallow inshore waters (though, in this study, 
partly because of the low numbers recorded in the study area, it was not possible to establish any relationships with either food resources 
or water depth).  Due to their low numbers and preference for inshore waters, the wind farm is unlikely to form either a barrier to the regular 
movements of the species or cause disturbance.  The effects of indirect habitat loss are thus considered to be of Negligible Magnitude and 
thus Very Low Significance.   
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Collision Risk
Given the species’ low numbers and the fact that all birds recorded in flight were below the height of the turbine rotors, the effects of collision 
risk would appear to be of Negligible Magnitude and thus of Very Low Significance.

Little Gull   (Annex 1, WCA)
A maximum of just four Little Gulls was recorded in the study area during the survey in winter.  However, due to its conservation status, this 
species is considered to be of Medium Sensitivity to the effects of the wind farm.

Indirect Habitat Loss / Disruption of Flight-lines

As a consequence of the low number of birds recorded in the study area, the likely effects of indirect habitat loss are of Negligible Magnitude 
and thus Very Low Significance.

Collision Risk

Likewise, the low number of birds also mean that the effects of collisions will be of Negligible Magnitude and thus Very Low Significance.

Mew (Common) Gull  (BCC Amber, Regionally Important)
A maximum of just 56 Mew Gulls was recorded in the Greater Gabbard study area during winter, with a maximum of just three in summer.  
The winter peak was nevertheless of regional importance and, as such, this species is considered to be of Medium Sensitivity to the effects 
of the wind farm.

Indirect Habitat Loss / Disruption of Flight-lines

The alignment of the wind farm would not appear to present a barrier to Mew Gulls moving between breeding grounds in northern Britain 
and southerly wintering sites.  Those birds travelling between the coasts of Scandinavia and Britain or foraging locally might face more of 
an obstacle.  

Although the concentration of Mew Gulls found in the whole Greater Gabbard study area was estimated to be of regional importance, the 
peak winter numbers found within the area of the wind farm and the wind farm plus 800 m buffer zone were, respectively, only 0.47% and 
0.65% of those found in the wider Thames offshore region.  The displacement of birds from the proposed wind farm area is thus unlikely to 
appreciably add to densities of birds in adjacent habitat.  

The effects on the local population through increased mortality following displacement are thus considered to be of Negligible Magnitude 
and consequently of Very Low Significance.

Collision Risk

The proposed wind farm could present a collision risk to foraging birds and birds passing through the area on migration in the spring and 
autumn.  Aerial surveys indicated that 86% of Mew Gulls are in flight at any one time, though that only 4.2% of these fly at the height of the 
turbine rotors. Garthe & Hüppop (2004) suggest that Mew Gulls predominantly fly between 10 and 20 m. Collision risk is not expected to 
exceed that predicted for Lesser Black-backed Gulls, however, and in spite of their regional importance in the Greater Gabbard area, the 
effects of collision risk for this species are assessed to be of Negligible Magnitude and thus of Very Low Significance.

Herring Gull  ((SPA), BCC Amber, Regionally Important)
The Herring Gull forms part of the breeding seabird assemblage which is a designated feature of the Alde-Ore SPA, though does not occur 
there in nationally important numbers itself.  Despite this, no Herring Gulls were recorded in the Greater Gabbard study area in summer, 

probably due to its distance offshore.  The species Sensitivity to the effects of the proposed wind farm is thus assessed on the basis of its 
passage and winter numbers and other conservation designations.

December produced the largest distance estimate from ship surveys, and the southern North Sea is known to contain many Herring Gulls 
at this time (Stone et al. 1995) due to influxes of northern breeders joining wintering British breeders (Carter et al. 1993).  The study area 
and proposed wind farm area itself were found to be of regional importance for the species and as such it is considered to be of Medium 
Sensitivity.

Indirect Habitat Loss / Disruption of Flight-lines

The alignment of the wind farm would not appear to present a barrier to Herring Gulls moving between breeding grounds in northern Britain 
and southerly wintering sites.  Those birds travelling between the coasts of Scandinavia and Britain or foraging locally might face more of 
an obstacle.  

The concentration of Herring Gulls found in the whole Greater Gabbard study area was estimated to be of regional importance and the peak 
winter numbers found within the area of the wind farm and the wind farm plus 800 m buffer zone were, respectively, 1.07% and 1.48% of 
those found in the wider Thames offshore region.  

The importance of the Greater Gabbard area for Herring Gulls in relation to the rest of the Thames offshore region reflects the area’s 
distance from shore as other concentrations of birds lie further out into the North Sea (Skov et al. 1995; Stone et al. 1995).  Nevertheless, 
the apparent regional importance of the species’ numbers in the Greater Gabbard study area means that the effect of indirect habitat loss 
should be considered of Low Magnitude and thus of Low Significance.

Collision Risk 

The proposed wind farm is likely to present a collision risk to foraging birds in winter and birds passing through the area on migration in the 
spring and autumn.  Aerial surveys indicated that 91% of Herring Gulls are in flight at any one time, and that 10.1% of these fly at the height 
of the turbine rotors.  Garthe and Hüppop suggest that Herring Gulls predominantly fly between 20 and 50 m.

Collision risk for this species is thus likely to be at least as great as that for Lesser Black-backed Gulls, i.e. of Negligible Magnitude, and 
thus of Very Low Significance. 

Great Black-backed Gull   (Regionally Important)
Great Black-backed Gulls are most numerous in the Greater Gabbard area in winter, with a peak estimate of 405 birds in the study area, 
a figure of almost national importance.  Due to the regional importance of the numbers found in the study area, the species is considered 
to be of Medium Sensitivity.

Indirect Habitat Loss / Disruption of Flight-lines

The alignment of the proposed wind farm would not appear to present a barrier to Great Black-backed Gulls moving between breeding 
grounds in northern Britain and southerly wintering sites.  Those birds travelling between the coasts of Scandinavia and Britain or foraging 
locally might face more of an obstacle.  

The concentration of Great Black-backed Gulls found in the whole Greater Gabbard study area was estimated to be of regional importance 
and the peak winter numbers found within the area of the wind farm and the wind farm plus 800 m buffer zone were, respectively, 0.79% 
and 1.09% of those found in the wider Thames offshore region.  
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The importance of the Greater Gabbard area for Great Black-backed Gulls in relation to the rest of the Thames offshore region reflects 
the area’s distance from shore as other concentrations of birds lie further out into the North Sea  Nevertheless, the apparent regional 
importance of the species’ numbers in the Greater Gabbard study area mean that the effect of indirect habitat loss should be considered 
of Low Magnitude and thus of Low Significance.

Collision Risk  (Skov et al. 1995; Stone et al. 1995)

The proposed wind farm may pose a collision risk to Great Black-backed Gulls.  Results indicated that although only 30% of Great 
Black-backed Gulls are in flight at any one time, 13.8% of these fly at the height of the turbine rotors . Garth and Hüppop suggest that  
Great Black-backed Gulls predominantly fly at a height  between 10 and 20 m above the sea. Collision risk is not expected to exceed 
that predicted for Lesser Black-backed Gulls, however, and the effects of collision risk for this species are assessed to be of Negligible 
Magnitude and thus of Very Low Significance.

Black-legged Kittiwake  (BCC Amber, Regionally Important)
Although most British breeding Black-legged Kittiwakes remain fairly close to their breeding colonies year round, some concentrations 
of Black-legged Kittiwakes can occur up to 120 km from such locations (Carter et al. 1993).  As the species breeds in small numbers at 
Sizewell as well as at Lowestoft, the proposed Greater Gabbard area may thus be within summer foraging range as well as part of the 
species’ wintering range.  Estimate numbers were greatest in winter, when the study area was found to be of regional importance for the 
species; as such it is considered to be of Medium Sensitivity.

Indirect Habitat Loss / Disruption of Flight-lines

Peak winter numbers of Black-legged Kittiwakes found within the area of the wind farm and the wind farm plus 800 m buffer zone were, 
respectively, 6.37% and 8.8% of those found in the wider Thames offshore region.  Black-legged Kittiwakes are among the most maritime 
of the species found in the study area and it is probable that the importance of the area in comparison to the rest of the Thames offshore 
region reflects its greater distance offshore.  Although further concentrations of birds do lie further offshore, Skovetal 1995; Stone et al. 
1995) and the species’ mobility would suggest that displaced birds should be capable of relocation, the apparent regional importance of 
the species’ numbers in the Greater Gabbard study area mean that the effect of indirect habitat loss should be considered of Medium 
Magnitude and thus of Low Significance.

Collision Risk

The proposed wind farm could present a collision risk to foraging birds both in summer and winter.  Aerial surveys indicated that 83% of 
Black-legged Kittiwakes are in flight at any one time, although only 1.5% of these fly at the height of the turbine rotors. Garth and Hüppop 
(2004) suggest that Black-legged Kittiwakes predominantly fly at a height between 5 and 10 m above sea level and that, as surface feeders, 
were among the least sensitive species to the effects of wind farms.  Collision risk is not expected to exceed that predicted for Lesser 
Black-backed Gulls, and thus in spite of their regional importance in the Greater Gabbard area, the effects of collision risk for this species 
are assessed to be of Negligible Magnitude and thus of Very Low Significance.

Sandwich Tern           ((SPA), Annex 1, BCC Amber)
The Sandwich Tern is a designated feature of the Alde-Ore SPA due to the size of the breeding population found there.  However, Sandwich 
Terns predominantly forage in shallow inshore waters and few birds from the SPA are likely to be found in the deeper waters of the 
proposed wind farm area, over 20 km offshore.  Indeed, a maximum of just 19 Sandwich Terns was recorded in the Greater Gabbard study 
area during summer and nine in winter.  The species sensitivity to the effects of the wind farm is thus assessed to be Medium on the basis 
of its other conservation designations.

Indirect Habitat Loss / Disruption of Flight-lines

The majority of migration and foraging activity of Sandwich Terns is likely to occur along coastlines, and so there is unlikely to be any barrier 
presented by the proposed wind farm or significant indirect loss of habitat, except perhaps during post-breeding dispersal, when there may 
be movements within the North Sea area. 

The effects of indirect habitat loss are thus assessed to be of Negligible Magnitude and thus Very Low Significance.

Collision Risk

As the species predominantly feeds close to the water surface in shallow inshore waters , the effects of collisions for this species are also 
assessed to be of Negligible Magnitude and Very Low Significance.

Little Tern  ((SPA), Annex 1, WCA, BCC Amber)
The Little Tern is a designated feature of the Alde-Ore SPA due to the size of the breeding population found there.  However, as with 
Sandwich Tern, this species predominantly forages in shallow inshore waters and thus few birds from the SPA are likely to be found in the 
area of the proposed wind farm area.  Indeed, only one Little Tern was recorded during surveys of the study area, in May 2004.  The species 
Sensitivity to the effects of the wind farm is thus assessed to be Medium on the basis of its other conservation designations.

Indirect Habitat Loss / Disruption of Flight-lines

Little Terns predominantly feed close to the water surface in shallow inshore waters and, as the surveys indicate, are rarely likely to be 
found as far offshore as the proposed wind farm.  The effects of indirect habitat loss are thus assessed to be of Negligible Magnitude and 
thus Very Low Significance.

Collision Risk

The effects of collisions for this species are similarly assessed to be of Negligible Magnitude and Very Low Significance.

Common Guillemot   (BCC Amber, Regionally Important)
Peak estimated numbers of Common Guillemots in the study area were 1,607 in winter and 533 in summer.  Numbers of auks as a 
combined species group are of regional importance and thus Common Guillemot is considered to be of Medium Sensitivity to the effects 
of the wind farm.

Indirect Habitat Loss / Disruption of Flight-lines

The alignment of the wind farm would not appear to present a barrier to Common Guillemots moving between breeding grounds in northern 
Britain and southerly wintering sites, although it could pose more of an obstacle to birds foraging locally.  

Guillemots and other auks may also be disturbed by construction work and maintenance traffic to and from the wind farm. During the 
autumn moult period (July to September) auks are flightless and so cannot quickly escape boats or other causes of disturbance.

Concentration of auks (primarily Common Guillemots and Razorbills) found in the whole Greater Gabbard study area were estimated to 
be of regional importance and the peak winter numbers found within the area of the wind farm and the wind farm plus 800 m buffer zone 
were, respectively, 1.84% and 2.54% of those found in the wider Thames offshore region.  The apparent regional importance of the species’ 
numbers in the Greater Gabbard study area means that the effect of indirect habitat loss should be considered of Low Magnitude and thus 
of Low Significance.
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Collision Risk

Common Guillemots spend much of their time rafting on the surface of the sea; indeed only 4% of auks were recorded to be in flight at one 
time in this study and none were recorded flying at the height of the proposed turbine rotors.  Garthe & Hüppop (2004) similarly found that 
Common Guillemots predominantly fly close to the sea at an average altitude of 0 to 5 m.  As such, the effects of collisions for this species 
are also assessed to be of Negligible Magnitude and Very Low Significance

Razorbill    (BCC Amber, Regionally Important )
A peak of 1,411 Razorbills was estimated for the study area in winter.  Numbers of auks as a combined species group are of regional 
importance and thus this species is considered to be of Medium Sensitivity to the effects of the proposed wind farm.

Indirect Habitat Loss / Disruption of Flight-lines

The alignment of the proposed wind farm would not appear to present a barrier to Razorbills moving between breeding grounds in northern 
Britain and southerly wintering sites, although it could pose more of an obstacle to birds foraging locally.  

As with Guillemots, Razorbills may also be disturbed by construction work and maintenance traffic to and from the proposed wind farm. 
During the autumn moult period they are flightless and so cannot quickly escape boats or other causes of disturbance; however, no 
Razorbills were recorded in the Greater Gabbard at this time.

Concentration of auks found in the whole Greater Gabbard study area were estimated to be of regional importance and the peak winter 
numbers found within the area of the wind farm and the wind farm plus 800 m buffer zone were, respectively, 1.84% and 2.54% of those 
found in the wider Thames offshore region.  The apparent regional importance of the species’ numbers in the Greater Gabbard study area 
means that the effect of indirect habitat loss should be considered of Low Magnitude and thus of Low Significance.

Collision Risk

Razorbills spend much of their time rafting on the surface of the sea; indeed only 4% of auks were recorded to be in flight at one time in 
this study and none were recorded flying at the height of the proposed turbine rotors.  Razorbills predominantly fly close to the sea at an 
average altitude of 0 to 5 m.  As such, the effects of collisions for this species are also assessed to be of Negligible Magnitude and Very 
Low Significance

Onshore
European Turtle Dove     (UK BAP, BCC Red)
Two territories were recorded in the onshore study area. The species is considered to be of Medium Sensitivity, as it is a UK BAP 
species.

Construction work disturbance and habitat loss

European Turtle Doves are summer migrants, normally arriving in late April and May and departing from early September onwards. 
The species is widely distributed throughout Suffolk with concentrations on the coast and in Breckland, although numbers are declining 
(Piotrowski 2003). Neither territory in the study area was in the area where construction of the sub-station is proposed and thus the effects 
of construction and habitat loss are considered to be of Negligible Magnitude and of Very Low Significance for this species. 

It should also be noted that any loss of hedgerow habitat that potentially could be used for nesting by European Turtle Doves is likely to be 
compensated for by replacement and mitigation planting (see Section 11.3).

Sky Lark  (UK BAP, BCC Red)
Sky Lark is a common resident, winter visitor and passage migrant, favouring open arable fields and coastal areas (Piotrowski 2003).  A total 
of 15 territories were discovered in the study area, and as the species is a UK BAP species, it is considered to be of Medium Sensitivity.

Construction work disturbance and habitat loss

Three Sky Lark territories were found in the site of proposed sub-station construction. It is possible that construction work would temporarily 
displace these birds from their current nesting sites, but as little habitat is likely to be permanently lost, and as much less than 1% of the 
regional population will be lost, the effects of this are considered to be of Negligible Magnitude and thus Very Low Significance.

It should also be noted that the recreation of heathland or acid grassland in the remainder of the field in which the sub-station is to be 
located (see Section 11.3) is likely to be of benefit for this species.

Song Thrush   (UK BAP, BCC Red)
The Song Thrush is a common resident, passage migrant and winter visitor, widespread across Suffolk in parks, gardens, heathland, 
woodland, farms and hedgerows (Piotrowski 2003). However, as a UK BAP species it is considered to be of Medium Sensitivity. Three 
territories were found during onshore surveys, though these did not overlap with the site of proposed sub-station construction.

Construction work disturbance and habitat loss

Song Thrush is probably declining in Suffolk in line with the regional trend for eastern England (Raven, Noble & Baillie 2005). As no 
territories were found in the area of the proposed sub-station, the effects of the sub-station’s construction and subsequent loss of habitat 
are considered to be of Negligible Magnitude and thus of Very Low Significance.

It should also be noted that any loss of hedgerow habitat that potentially could be used for nesting by Song Thrushes is likely to be 
compensated for by mitigation planting (see Section 11.3).

Cetti’s Warbler    (WCA)
A single Cetti’s Warbler territory was thought to be held in the study area, though observations were away from the proposed route of the 
cables and sub-station area. This species is considered to be of Medium Sensitivity due to its listing as a WCA Schedule 1 species.  

Construction work disturbance and habitat loss

This species is a scarce resident in Suffolk with the first county record in 1971, at nearby Minsmere (Piotrowski 2003). In 2003, singing birds 
were found in the breeding season at 22 sites (Wright 2004).  As no Cetti’s Warblers were found in the area of the proposed sub-station 
during the GGOWL surveys., the effects of the construction work and resultant loss of habitat are considered to be of Negligible Magnitude 
for this species and thus of Very Low Significance.

Common Starling   (BCC Red)
The Common Starling is an abundant resident, winter visitor and passage migrant in Suffolk, although numbers are probably declining. 
They are encountered in a variety of habitats, including urban and rural dwellings and woodland. It is difficult to census the breeding 
population as they nest semi-colonially, but at least 14 territories were thought to exist in the study area. These were predominantly near 
buildings, and as the species is not designated apart from being red-listed as a Bird of Conservation Concern, it is rated as being of Low 
Sensitivity.
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Construction work disturbance and habitat loss

The effects of construction work and the loss of habitat resulting from the building of the sub-station are assessed to be of Negligible 
Magnitude, and the effects of construction are thus of Very Low Significance.

House Sparrow   (BCC Red)
This abundant, but declining, resident is typically concentrated around buildings and other artificial features, and this was the case at 
Sizewell, with 17 territories estimated. The species is not designated apart from being red-listed as a Bird of Conservation Concern, and 
is rated as being of Low Sensitivity.

Construction work disturbance and habitat loss

The effects of construction work and the loss of habitat resulting from the building of the sub-station are assessed to be of Negligible 
Magnitude, and the effects of construction are thus of Very Low Significance.

Common Linnet,  (UK BAP, BCC Red)
This common resident was thought to be holding 14 territories from onshore surveys. It is a UK BAP species and thus is rated as being of 
Medium Sensitivity.

Construction work disturbance and habitat loss

This is a common resident, although it is thought fewer birds overwinter. It breeds widely throughout the county where it favours open 
farmland, young plantations, heathland and other scrub areas, such as found in the coastal fringe. On farmland it particularly favours 
oilseed rape. Considerably less than 1% of the regional population will be affected by the construction work and the loss of habitat resulting 
from the building of the sub-station and thus the effects are assessed to be of Negligible Magnitude and thus of Very Low Significance for 
this species.

It should also be noted that any loss of hedgerow habitat that potentially could be used for nesting by Linnets is likely to be compensated for 
by mitigation planting (see Section 11.3).  Furthermore, the recreation of heathland or acid grassland in the remainder of the field in which 
the sub-station is to be located is likely to be of benefit for this species.

Common Bullfinch (UK BAP, BCC Red)
This is a common, widespread, but shy and declining bird in Suffolk. It is absent from tetrad TM4662 although it is recorded as breeding in 
TM4660 (Sanford 1993; Piotrowski 2003). The species held one territory within onshore surveys area , and is of Medium Sensitivity owing 
to its UKBAP status.

Construction work disturbance and habitat loss

As only one territory was found during surveys, it is extremely unlikely that the construction work and the loss of habitat resulting from the 
building of the sub-station will affect this species’ regional population. The effects are thus assessed to be of Negligible Magnitude and of 
Very Low Significance.

It should also be noted that any loss of hedgerow habitat that potentially could be used for nesting by Bullfinches is likely to be compensated 
for by mitigation planting (see Section 11.3).

Yellowhammer    (BCC Red)
Yellowhammer is a common, but declining, resident and passage migrant, breeding in most coastal tetrads in Suffolk. The species is not 
designated apart from being red-listed as a Bird of Conservation Concern, and is rated as being of Low Sensitivity.

Construction work disturbance and habitat loss

Considerably less than 1% of the species’ regional population will be affected by the construction work and the loss of habitat resulting from 
the building of the sub-station and thus the effects are assessed to be of Negligible Magnitude and thus of Very Low Significance.

It should also be noted that any loss of hedgerow habitat that potentially could be used for nesting by Yellowhammers is likely to be 
compensated for by mitigation planting (see Section 11.3).  Furthermore, the recreation of heathland or acid grassland in the remainder of 
the field in which the sub-station is to be located is likely to be of benefit for this species.

10.2.5.6  Conclusions 

Table 10.2.5-11 summarises the predicted Significance of the main effects of the wind farm on the bird species considered, i.e. for offshore 
species, indirect habitat loss / disruption of flight-lines and collision risk, and for onshore species, construction work disturbance and habitat 
loss. 

Indirect habitat loss / 
disruption of flight-lines Collision risk Construction work disturbance 

and habitat loss

Species of Very High / High Sensitivity

Red-throated Diver Very Low Very Low

Great Skua Very Low Very Low

Lesser Black-backed Gull Low Low

European Nightjar Low

Wood Lark Low

Species of Medium / Low Sensitivity

Black-throated Diver Very Low Very Low

Northern Fulmar Low Very Low

European Storm Petrel Very Low Very Low

Northern Gannet Low Very Low

Common Scoter Very Low Very Low
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Indirect habitat loss / 
disruption of flight-lines Collision risk Construction work disturbance 

and habitat loss

Species of Very High / High Sensitivity

Little Gull Very Low Very Low

Mew (Common) Gull Very Low Very Low

Herring Gull Low Very Low

Great Black-backed Gull Low Very Low

Black-legged Kittiwake Low Very Low

Sandwich Tern Very Low Very Low

Little Tern Very Low Very Low

Common Guillemot Low Very Low

Razorbill Low Very Low

European Turtle Dove Very Low

Sky Lark Very Low

Song Thrush Very Low

Cetti’s Warbler Very Low

Starling Very Low

House Sparrow Very Low

Linnet Very Low

Bullfinch Very Low

Yellowhammer Very Low

Table 10.2.5-11:   Significance of the effects of the major impacts of the wind farm for bird species of conservation importance.

The assessment has shown that the main effects of the proposed wind farm will only be of Very Low or Low Significance to the bird species 
of conservation importance presently found offshore at the Greater Gabbard area and onshore at Sizewell.  The risk of collisions for 
migrating skuas perhaps poses the greatest threat to bird life offshore.  It should be noted, though, that the actual effects on bird mortality 
and thus populations of displacement following disturbance / habitat loss are difficult to predict or monitor.  Given present knowledge, 
however, none of the effects appear significant in terms of EIA Regulations.

10.3 Human Environment
10.3.1 Seascape, Landscape and Visual Impact Assessment
10.3.1.1 Introduction

This chapter provides an assessment of the landscape and visual effects of the proposed Greater Gabbard Offshore Wind Farm.  Seascape 
and landscape effects are changes in the character or quality of the seascape and/or landscape, and differ from visual effects, which relate 
to the appearance of these changes and the resulting effects on visual amenity.  The site location is shown in Figure 9.5.1-1.  

The seascape, landscape and visual impact assessment concentrates on the key landscape and visual issues identified during the Scoping 
Stage and in conjunction with the Department of Trade and Industry (DTI) and Suffolk County Council.  The key issues identified were:

Effects on seascape/landscape resources;
Effects on perception of the seascape/landscape; and
Effects on visual amenity.

The assessment covers the construction, operational and decommissioning stages of the proposed Greater Gabbard Offshore Wind Farm, 
which would consist of the following elements:

141 wind turbines which will have a maximum overall height of up to 170m, arrayed in two distinct clusters;
Offshore substation building; and
Five anemometer masts.  

Details of these elements are provided in Section 6 Project Description and accompanying drawings provided in Figures 6.5-2, 6.4-19 and 
6.5-22. 
 
The seascape, landscape and visual impact assessment (SLVIA) is organised into the following main sections:

Introduction;
Scope and Method of Assessment – an explanation of how the assessment has been carried out, with reference to a methodology 
developed by Enviros and other recommended methodologies and guidelines;
Baseline Seascape, Landscape and Visual Resources – a description of the seascape, landscape and visual resources of the 
application site and an introduction to the study area (this can be found in Chapter 9);
Layout and Design Optimisation – a description of the layout design in response to landscape/visual matters; 
Assessment of Effects at Construction Stage – an assessment of the effects arising from the construction stage;   
Assessment of Effects on Seascapes/Landscapes and Perceptions of Seascape/Landscape Resource – a detailed assessment of 
the residual effects arising from the proposed wind farm, including effects on designated landscapes; 

●
●
●

●
●
●

●
●

●

●
●
●
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Assessment of Effects on Viewpoints – an assessment of residual effects on visual amenity arising from the proposed wind farm 
from a number of viewpoints identified at the Scoping Stage; 
Assessment of Effects at Decommissioning Stage – an assessment of the effects arising from the decommissioning phase; and
Conclusion.

The assessment of landscape and visual effects is illustrated with Zone of Theoretical Visibility (ZTV) maps in Figures 10.3.1-1a&b/10.3.1-2 
and in viewpoint photomontages and wireframes in Figures 10.3.1-3 to 10.3.1-8.  
 
10.3.1.2 Scope and Method of Assessment  

Published Guidance
The methodology is based on the following published guidance:

The Seascape and Visual Impact Assessment Guidance for Offshore Wind Farm Developers (Department of Trade and Industry 
2005 Draft);  
Landscape Character Assessment: Guidance for England and Scotland (Countryside Agency and Scottish Natural Heritage 2002); 
Guidelines for Landscape and Visual Impact Assessment, 2nd edition (The Landscape Institute and Institute of Environmental 
Assessment 2002);
Visual Assessment of Wind farms – Best Practice (University of Newcastle, SNH commissioned report 2002);
Guide to Best Practice in Seascape Assessment (Countryside Council for Wales, Brady Shipman Martin and University College of 
Dublin, 2001) herein referred to as GSA; and
Studies to Inform Advice on Offshore Renewable Energy Developments: Visual Perception Versus Photomontage (CCW Contract 
Science Report No. 631, Symonds Group Ltd, March 2004).

Approach
The general approach to the assessment includes the following key tasks:

Initial desk study and site surveys;
Baseline landscape and seascape character assessment (see Section 9.5.1);
Baseline visual assessment and identification of viewpoints;
Layout and design optimisation and mitigation; and
Assessment of seascape, landscape and visual effects.

The assessment aims to:

Identify systematically all the potential landscape and visual effects of the development taking account of the proposed mitigation 
measures;
Predict and estimate their magnitude as accurately as possible; and
Assess their significance in a logical and well-reasoned fashion.

●

●
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●
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The assessment describes the changes in the character and quality of the seascape/landscape and visual resources that are expected 
to result from the proposed development.  It covers both seascape/landscape effects, that is changes in the fabric, character and key 
defining characteristics of the seascape/landscape; and visual effects, that is changes in available views of the seascape/landscape and 
the significance of those changes on people.

Identifying Potential Impacts
Table 10.3.1-1 lists potential seascape, landscape and visual effects.  Potential effects are those that could result from the construction or 
operation of an offshore wind farm, according to the project, site and receptor characteristics and their interactions.  Their inclusion in Table 
10.3.3-1 does not imply that they will occur, or be significant for Greater Gabbard. The table has been used as an initial checklist to help 
identify potential effects that require further study.

Activity Specific Element Potential Effects Potential Sensitive Receptors

Construction Construction plant
Temporary construction 
facilities onshore and 
offshore

Temporary impacts on landscape 
fabric and quality
Temporary impacts on visual 
amenity

Seascape character types
Landscapes character types
Designated landscapes
Historic gardens and designed 
landscapes
Residents, visitors/tourists, road users, 
walkers, cyclistsOperation Turbines

Navigational lighting and 
civil aviation lighting
Offshore substation
Onshore grid connection

Long term impacts on perception 
of seascape and landscape 
character
Long term impacts on 
visual amenity
Cumulative impacts with 
other wind farms

Decommissioning Construction plant Temporary impacts on landscape 
fabric and quality
Temporary impacts on visual 
amenity

Table 10.3.1-1:  Potential Landscape and Visual Effects
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Predicting the Magnitude of Effects
Zone of theoretical visibility (ZTV) maps (Figure 10.3.1-1a&b and 10.3.1-2) were generated to identify the extent of the proposed wind farm 
with visibility over the 40km radius study area.  The ZTVs are been modelled using a computer-based visibility analysis package compiled 
using Ordnance Survey digital height data, and a three dimensional digital model of the proposed wind farm.  The ZTVs assume a bare 
land surface taking no account of the screening effects of trees, hedgerows or buildings. They also assume clear viewing conditions. The 
assessment has been based on a blade tip height ZTV map, which indicates all parts of the study area where some part of one or more 
turbines may be visible; and on a hub height ZTV map, which shows the visibility of the turbines up to the hub of the rotor blades

The ZTVs were based on Ordnance Survey (OS) digital data at 50m interval resolution.  Where the ZTV maps indicate that there is no 
visibility of wind turbines, this may be considered accurate (within the normal tolerances of the OS data).  The maps do not take account 
of local landforms, buildings or vegetation. It is likely, therefore, that actual visibility on the ground would be less than that indicated on the 
ZTV maps, due to the screening effects of woodland, buildings etc. A field-based visibility assessment was carried out using the ZTV maps 
to describe more accurately the extent of visibility of the proposed wind farm within the study area.  The visibility assessment concentrated 
mainly on publicly accessible areas such as the road and public footpath network, residential and outdoor recreational areas.  Potential 
visual receptors within the ZTV of the wind farm were identified at this point.

A viewpoint analysis at specific representative locations within the ZTV was then used to help assess the potential effects on visual 
amenity arising from the proposed wind farm, including the effects of associated navigational lighting, offshore substation and onshore grid 
connection. The viewpoints were chosen to provide a representative range of the following:

Types of receptor – including different types of viewer and different landscape settings and types;
Altitudes – this is important as altitude will affect the visibility of the wind farm;
Distances – including both close and more distant views; and
Viewing directions – the aim being to shows from different compass points around the site.

The list of viewpoints for the viewpoint analysis included views from designated sites, popular walks, recreations routes, settlements, tourist 
destinations, popular viewpoints and transport routes were chosen.  The final viewpoint selection was agreed with Suffolk Coastal District 
Council, Suffolk County Council and Suffolk Coasts and Heaths Unit.  The location of the viewpoints is indicated in Figure 9.5.1-3.  

The viewpoint assessment made use of visibility analysis software that traces a line of sight across a digital terrain model to a 3D model 
of the wind farm. It provides data on the distance to each of the proposed turbines, bearings to the site, the horizontal angle or portion of 
the view occupied by the group of turbines and the height of each turbine visible, for all of the viewpoints. Interpretation of the parts of the 
turbines visible based upon the use of 170m height to tip turbines, i.e. blade tip, top of tower etc, is based on the following:

●
●
●
●

Height of turbine visible (metres) Classification

0m Not visible

0 – 40metres Blade tip

40 – 105metres Top of tower and rotor

105 – 170metres Tower and rotor

Table 10.3.1-2:  Predicted Turbine Visibility

Using the same modelling information, computer-generated wireframes and photomontages were then produced to predict views of the 
proposed wind farm from each of the agreed viewpoints.  Wireframes and photomontages are accurate in terms of the positioning, spatial 
distribution and size of the turbines.  Photomontages are prepared by combining a wireframe view with a photograph of the existing view 
and rendering the image.  Wireframes are not expected to offer a realistic visualisation of the on-site view that will exist after construction 
of the wind farm. Photomontages, on the other hand, predict and simulate realism, but can not exactly replicate the view that would be 
attained in reality.

The photographs used to construct the photomontages were taken using a 28mm lens on a digital SLR camera. The digital images 
were then be scaled and cropped to replicate a 50mm and/or 70mm focal length on a 35mm format SLR camera. This focal length is 
generally endorsed by the landscape Institute (Guideline for Landscape and Visual Impact Assessment, 2nd Edition 2002) and SNH 
(Visual Assessment of Wind farms – Best Practice 2002) for photomontage production. Visualisations for each viewpoint were produced for 
viewing distances of 250 and 500mm.  The included angle view was 80-90 degrees for visualisations with a viewing distance of 250mm; 
and 45 degrees for visualisations with a viewing distance of 500mm. 500mm is considered to be the most natural viewing distance, giving 
the most realistic impression of the size of the turbines.  This is endorsed by recent visual perception and photomontage studies (CCW / 
Symonds Group Ltd, March 2004).

Assessing Significance
The aim of the environmental assessment is to identify, predict and evaluate potential key effects arising from the proposed development.  
Wherever possible identified effects are quantified, but the nature of SLVIA requires interpretation by professional judgement.  In order to 
give consistency to the assessment, the assessment of the significance of residual landscape and visual effects has been based on pre-
defined criteria.  Significance is a function of the magnitude of change that will occur and the sensitivity of the affected landscape/seascape 
and visual resources. Further details of the sensitivity levels used in the assessment can be found in the Seascape, Landscape and Visual 
Amenity Baseline Section, Section 9.5.1.

The magnitude of change affecting seascape/landscape or visual resources is described as substantial, moderate, slight or negligible, 
based on the interpretation of a combination of the following parameters:

Distance of the viewpoint from the development;
Duration of effect;
Angle of view in relation to main receptor activity;
Proportion of the field of view occupied by the development.

●
●
●
●
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Guidance on defining magnitude is given in the Guidelines for Landscape and Visual Impact Assessment (Landscape Institute/IEMA, 
2002) and in Visual Assessment of Wind farms – Best Practice (University of Newcastle, SNH commissioned report 2002). Table 10.3.1-3 
provides the magnitude definitions used for the purposes of this assessment. 

vides the magnitude definitions used for the purposes of this assessment. 

Level of 
Magnitude

Definition of Magnitude

Substantial Total loss or major alteration to key elements/features/characteristics of the baseline (pre-
development) conditions such that post development character/composition of baseline will be 
fundamentally changed.

Moderate Partial loss or alteration to one or more key elements/features/characteristics of the baseline 
(pre-development) conditions such that post development character/ composition/ attributes of 
baseline will be partially changed

Slight Minor loss of or alteration to one or more key elements/features/characteristics of the baseline 
(pre-development) conditions. Change arising from the loss/alteration will be discernible but 
underlying character/composition of the baseline condition will be similar to pre development 
circumstances/patterns

Negligible Very minor loss or alteration to one or more key elements/features/characteristics of the 
baseline (pre-development) conditions. Change barely distinguishable, approximating to the ‘no 
change’ situation.

Table 10.3.1-3:   Definitions of Magnitude of Change Levels

The magnitude of seascape/landscape and visual effects that will occur will vary through time as a result of changing atmospheric conditions.  
For this reason, the assessment of effects refers both to the effects that will occur in conditions of excellent visibility and those that will occur 
in conditions of moderate visibility, which is more typical.  Further information on visibility can be found in the Baseline Section 9.5.1.  

Seascape/landscape sensitivity to change depends on natural, cultural and aesthetic factors, including the quality and condition of the 
seascape/landscape concerned (including the extent of other built development visible, particularly vertical elements) and the degree to 
which it is valued for its scenic interest, conservation interest, wildness and cultural associations.  Seascape/landscape impacts may be 
subdivided into direct impacts on the makeup and fabric of the landscape, and indirect impacts on the character, condition and value of the 
wider area within which the change is visible.  Landscape/seascape sensitivity is defined as high, medium, low or negligible as follows:

High

The seascape/landscape is in excellent condition and/or highly valued which may be reflected with national seascape/landscape 
designations, eg National Park, Area of Outstanding Natural Beauty and/or Heritage Coast or local seascape/landscape 
designations;  

Medium

The seascape/landscape is in good condition and of moderate value.  Seascape/landscape may be covered by local seascape/
landscape designations;

Low

The seascape/landscape is of low to moderate condition and of low to moderate value perhaps with the application of some 
local level designations which are not specifically focussed around the protection of landscape character eg strategic gap type 
designations.  Areas of low sensitivity may also comprise large areas of development, where the built fabric typically constrains 
views over surrounding land;  

Negligible

The seascape/landscape is in poor condition, of low value and not covered by any form of designation.  Is likely to comprise 
areas of industrial/post industrial land use.

Table 10.3.1-4 Definitions of Seascape/Landscape Sensitivity Levels 
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Visual sensitivity depends upon

The location of the viewpoint;
The context of, and backdrop to, the view;
The activity of the receptor; and
The frequency and duration of viewing.

 
Visual receptor sensitivity is defined as high, medium, low or negligible as follows:

High

Users of outdoor recreational facilities including strategic recreational footpaths, cycle routes or rights of way, whose 
attention may be focused on the landscape; those visiting important landscape features with physical, cultural or historic 
attributes or public open spaces within principal settlements; visitors to beauty spots and picnic areas; 

Medium

Users of other footpaths; people travelling through or past the landscape on roads, train lines or other transport routes; 
those viewing the development from passenger ferries, cruisers or minor settlements;

Low 

People engaged in outdoor sports or recreation (other than appreciation of the landscape); those whose attention may 
be focused on their work or activity rather than on the wider landscape.

Negligible

Views from heavily industrialised areas.

Table 10.3.1-5 : Definitions of Visual Sensitivity Levels

●
●
●
●

The significance of any identified seascape/landscape or visual effect is assessed as major, moderate, minor or no effect by considering 
magnitude and sensitivity in combination. The following matrix provides a guide to the level of significance:

Magnitude of Change

Seascape/
Landscape or 
Visual 
Sensitivity

Substantial Moderate Slight Negligible

High Major Major/ 
moderate

Moderate Moderate/ 
minor

Medium Major/ 
moderate

Moderate Moderate/ 
minor

Minor

Low Moderate Moderate/ 
minor

Minor Minor/none

Negligible Moderate/ 
minor

Minor Minor/none None

Table 10.3.1-6 Correlation of Sensitivity and Magnitude of Effect to Determine the Significance of Effects

Where the seascape/landscape or visual effect has been classified as major or major/moderate, this is considered to be a significant effect 
referred to in Schedule 3 of the Town and Country Planning (Environmental Impact Assessment) Regulations 1999 .  It should be noted 
that significant effects need not be unacceptable or necessarily negative and that they may be reversible following the decommissioning 
of the wind farm. 
 
The matrix is not used as a prescriptive tool, and the analysis of potential effects at any particular location allow for the exercise of 
professional judgement. Thus in exceptional cases findings on level of significance may different from what might be expected based on 
the matrix alone.
 
10.3.1.3 Layout and Design Optimisation

Design Mitigation
A full discussion on the design mitigation is included in Section 11. 
 
The first and most important form of mitigation for any development is location. The proposal is sited offshore from seascape units 15, 16 
and 17 identified in the SEA Environmental Report: Offshore Wind SEA (BMTCordah for DTI, July 2003), which are assessed as having 
medium or high sensitivity to offshore wind farm development.  Offshore distance thresholds were plotted in the SEA to indicate the 
sensitivity of each coastal seascape unit.  A distance of 8km offshore was defined as the possible ‘major effects threshold’ for a medium 
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sensitivity seascape unit, and a distance of 13km offshore was defined as the possible ‘major effects threshold’ for a high sensitivity 
seascape unit. The proposed wind farm is located approximately 25km from the coast to the nearest turbine, that is, well beyond the major 
effects threshold defined in the SEA.

The development would make use of three-bladed horizontal axis turbines with tubular steel towers.  Research (Stevenson and Griffiths 
1995) has confirmed that tubular turbine towers reduce visual clutter and are preferred by the public to lattice pylon-like generator towers.  
The three blades would turn in the same direction so as not to generate complicated/discordant visual patterns which may be more readily 
perceived by visual receptors.

The colour of the turbines is expected to be a condition of the planning consent and would be agreed with the DTI and the Planning 
Authority.  However it is anticipated that the turbines would be a pale grey with a semi–matte finish in order to minimise glare and reduce 
the distance over which the turbines would be visible, particularly in dull, hazy or overcast weather conditions (subject to navigational 
requirements).   

10.3.1.4 Effects at Construction Stage 

The construction stage of the development is expected to last 10 to 12 months.  During this phase, the following activities and elements 
have the potential to cause an impact on the seascape, landscape and visual amenity of the study area: 
 

construction of the turbine foundations and erection of the turbines 
construction of substation and grid connection; and 
construction site lighting.   

The location and management of these features have been carefully considered to minimise effects on the landscape resource and visual 
receptors. 
 
The turbines would be erected over a relatively short period and the appearance of the construction crane in views of the site would therefore 
be of short duration.  On completion of the construction phase, all ground disturbance adjacent to built elements would be reinstated.
 

10.3.1.5 Effects on Seascape and Landscape During Operation

Effects on National Seascape Units (NSUs)
Thames Estuary National Seascape Unit
The Thames Estuary Seascape Unit covers an extensive area including the position of the proposed wind farm.  The location of the 
proposed wind farm within it is indicated in Figure 9.5.1-1.  

Direct Effects

The proposed wind farm will directly impact on the Thames Estuary seascape, introducing a new fixed offshore element.  This effect will 
be major in the immediate vicinity of the proposed development (ie 15-20km as a function of general visibility).  However there will be no 
effect elsewhere in the NSU, due to the comparatively small footprint of the development.  

Indirect Effect

The ZTV in Figure 10.3.1-1 indicates that visibility of the proposed wind farm occurs across the seascape unit, with views of all turbines 
theoretically possible but reducing with increased distance due to curvature of the Earth.  Actual visibility will often be less as a result of 

●
●
●

atmospheric conditions.  Indirect effects on the seascape unit will therefore vary in significance, being more significant in the locality of the 
wind farm in conditions of good visibility.   

Effects on Regional Seascape Units (RSUs)
Aldeburgh Bay Regional Seascape Unit
The extent of the Aldeburgh Bay Regional Seascape Unit, and the position of the proposed wind farm relative to it, are indicated in Figure 
9.5.1-2.  

Direct Effects

The proposed wind farm is located outwith the Aldeburgh Bay RSU and as a result there is no direct effect on the seascape unit.  
Indirect Effects

The ZTV in Figure 10.3.1-2 indicates that visibility of the proposed wind farm occurs across the seascape unit with views of all turbines 
theoretically possible.  Visibility will be at long distance and is likely to occur only in excellent viewing conditions. In moderate visibility, 
views of the wind farm will be marginal.  As a result of the limits of this inter-visibility and the geographical separation of the landscape type 
and wind farm, the magnitude of change is considered to be negligible.  As such the indirect effect of the wind farm on the Aldeburgh Bay 
Regional Seascape Unit is considered to be minor which in the context of this assessment is not significant.  
Hollesley Bay Regional Seascape Unit

The extent of the Hollesley Bay Regional Seascape Unit, and the position of the proposed wind farm relative to it, are indicated in Figure 
10.3.1-2.  

Direct Effects

The proposed wind farm is located outwith the Hollesley Bay RSU and as a result there is no direct effect on the seascape unit.  
Indirect Effects

The ZTV in Figure 10.3.1-2 indicates that visibility of the proposed wind farm occurs across the seascape unit with views f all turbines 
theoretically possible.  Visibility will be at long distance and is likely to occur only in excellent viewing conditions.  In moderate visibility, 
views of the wind farm will be marginal.  As a result, the indirect effect of the wind farm on the Hollesley Bay Regional Seascape Unit is 
considered to be minor, which in the context of this assessment is not significant.
  
Felixstowe Regional Seascape Unit
The extent of the Felixstowe Regional Seascape Unit, and the position of the proposed wind farm relative to it, are indicated in Figure 
9.5.1-2.  

Direct Effects

The proposed wind farm is located outwith the Felixstowe RSU and as a result there is no direct effect on the seascape unit.  

Indirect Effects

The ZTV in Figure 10.3.1-4 indicates that visibility of the proposed wind farm occurs across the seascape unit with views of all turbines 
theoretically possible.  Visibility will be at long distance and is likely to occur only in excellent viewing conditions.  In moderate visibility, 
views of the wind farm will be marginal.  As a result, the indirect effect of the wind farm on the Hollesley Bay Regional Seascape Unit is 
considered to be minor, which in the context of this assessment is not significant.  
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Effects on Landscape Character
The visibility of the wind farm within each of the Level 2 Landscape Character Types identified in the study led by Suffolk County Council 
and described in detail in the Baseline Section, Section 9.5.1, is shown in Figure 10.3.1-2.  The direct and indirect effects on landscape 
character as a result of the proposed wind farm are described below.

Coastal Estuary Marshes
The Coastal Estuary Marshes forms a major component of the coastline within the study area and is found along the coastal fringe behind 
the shoreline area.  The landscape type is considered to be of high quality as recognised by the coverage of the Suffolk Coasts and Heaths 
AONB however, it is considered to be of medium to high sensitivity to change outwith its area.  The extent of the character type within the 
study area is indicated in Figure 10.3.1-2.  

Direct Effects

The proposed wind farm is located outwith the Coastal Estuary Marshes Landscape Character Type and as a result there are no direct 
effects on the landscape character type.  

Indirect Effects

The ZTV in Figure 10.3.1-2 indicates that visibility of the proposed wind farm occurs across the greater proportion of the Coastal Estuary 
Marshes with views of all turbines theoretically possible.  Visibility will be at long distance and is likely to occur only in excellent viewing 
conditions.  In moderate visibility, the wind farm will be difficult to discern.  As a result of this, and given the geographical separation of the 
landscape type and wind farm, the magnitude of change is considered to be slight in occasions of excellent visibility but generally negligible 
or none.  As such the indirect effect of the wind farm on the Coastal Estuary Marshes character type is considered to be occasionally 
moderate when the wind farm is visible but typically minor or none which in the context of this assessment is not significant.  

Rolling Estuary Fringe

The Rolling Estuary forms a minor component of the coastline within the study area and is typically found inland from the coastal marshes.  
The landscape type is considered to be of high quality as recognised by the coverage of the Suffolk Coasts and Heaths AONB however, it 
is considered to be of medium sensitivity to change outwith its area.  The extent of the character type within the study area is indicated in 
Figure 10.3.1-2.  

Direct Effects 

The proposed wind farm is located outwith the Rolling Estuary Fringe Landscape Character Type and as a result there are no direct effects 
on the landscape character type.  

Indirect Effects 

The ZTV in Figure 10.3.1-2 indicates that visibility of the proposed wind farm occurs across the greater proportion of the Rolling Estuary 
Fringe with views of all turbines theoretically possible.  Visibility will be at long distance and is likely to occur only in occasional, excellent 
viewing conditions.  In more common moderate visibility, views of the wind farm will be very limited or not possible.  As a result of this 
and given the geographical separation of the landscape type and wind farm, the magnitude of change is considered to be negligible.  As 
such the indirect effect of the wind farm on the Rolling Estuary Fringe character type is considered to be minor, which in the context of this 
assessment is not significant.  

Rolling Pastoral Lowland
The Rolling Pastoral Lowland forms a small component of the landfall within the study area and is typically found inland from the coastal 
marshes.  The landscape type is considered to be of high quality as recognised by the coverage of the Suffolk Coasts and Heaths AONB 
however, it is considered to be of medium/low sensitivity to change outwith its area.  

Direct Effects 

The proposed wind farm is located outwith the Rolling Pastoral Lowland Landscape Character Type and as a result there are no direct 
effects on the landscape character type.  

Indirect Effects 

The ZTV in Figure 10.3.1-2 indicates that visibility of the proposed wind farm occurs across the greater proportion of the Rolling Pastoral 
Lowland with views of all turbines theoretically possible, however inter-visibility will be significantly affected by intervening landform and 
treecover not identified in the ZTV.  Where visibility exists it will be at long distance and is likely to occur only in excellent viewing conditions.  
In moderate visibility views of the wind farm will be difficult to discern.  As a result of this and given the geographical separation of the 
landscape type and wind farm, the magnitude of change is considered to be negligible or none.  As such the indirect effect of the wind 
farm on the Rolling Pastoral Lowland character type is considered to be minor or none, which in the context of this assessment is not 
significant.  

Effects on Landscape Designations
Suffolk Coast and Heaths AONB
The location and extent of the Suffolk Coast and Heaths AONB in relation to the proposed wind farm is indicated in Figure 10.3.1-2.  The 
AONB is considered to be of high sensitivity to change outwith its area.  

Direct Effects

The proposed wind farm is located outwith the Suffolk Coast and Heaths AONB and as a result there are no direct effects on the designated 
landscape.  

Indirect Effects

The ZTV in Figure 10.3.1-2 indicates that visibility of the proposed wind farm occurs across the greater proportion of the AONB with views 
of all turbines theoretically possible throughout the designation, however inter-visibility will be significantly affected by intervening landform 
and treecover not identified in the ZTV.  As such visibility will be typically limited to coastal parts of the AONB only and there will be limited 
change in perception of the qualities of the landscape.  Where visibility exists it will be at long distance and is likely to occur only in limited 
periods of excellent viewing conditions.  In instances of moderate visibility, which are more common within the region the wind farm will be 
difficult to discern or will not be visible.  As such, the magnitude of change is considered to be negligible overall with limited instances of 
moderate change in coastal areas of the AONB in periods of excellent visibility.  The indirect effect of the wind farm on the Suffolk Coast and 
Heaths AONB will therefore be minor or none generally with limited  instances of moderate effect, which in the context of this assessment 
is not significant. 

Suffolk Heritage Coast
The location and extent of the Suffolk Heritage Coast in relation to the proposed wind farm is indicated in Figure 10.3.1-2.  The Suffolk 
Heritage Coast is located within the Suffolk Coast and Heaths AONB and is considered to be of high sensitivity to change outwith its 
area. 
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Direct Effects

The proposed wind farm is located outwith the Suffolk Heritage Coast and as a result there is no direct effect on the designated 
landscape.  

Indirect Effects

The ZTV in Figure 10.3.1-4 indicates that visibility of the proposed wind farm occurs across the greater proportion of the heritage coastline 
with views of all turbines theoretically possible throughout the designation.  Where visibility exists it will be at long distance and is likely to 
occur only in occasional excellent viewing conditions.  In moderate visibility which is more common within the region, the wind farm will be 
difficult to discern or views of the wind farm will not be possible.  As a result, the magnitude of change is considered to be negligible or none 
generally, but moderate or slight on occasion.  As such the indirect effect of the wind farm on the Suffolk Heritage Coast is considered to 
be generally minor or none which in the context of this assessment is not significant.

10.3.1.7  Effects on Visual Amenity During Operation

ZTV Assessment
Visibility of the Proposed Wind Farm from Ashore

The 40km radius ZTV generated for the proposed wind farm indicates that onshore visibility will be limited to a small area of coastal fringe 
located between Felixstowe and Thorpeness, north of Aldeburgh.  At its widest point, this area will extend approximately 6km inland and it 
will cover only around 72km2 of land.  Within this area, visibility of the proposed wind farm will be theoretically possible from the settlements 
of Aldeburgh, Alderton, Hollesley and Orford. 
 
Actual visibility of the wind farm within this area will be considerably less than this, due to subtleties in the landform not represented in the 
computer model of the topography, and due to the extent of tree cover/hedgerow planting and built form, which will considerably hinder 
views from landward locations.  Indeed, it is considered that actual visibility of the wind farm will be limited to positions either directly on or 
immediately adjacent to the coast, or where the landform provides a vantage point and overlooks the surrounding marshes and farmland.  
Visibility of the Proposed Wind Farm from Offshore

Views of the proposed wind farm from both private and commercial sea craft would exist throughout the study area as indicated by the 
ZTV, the extent of the wind farm visible being a function of distance from the receptor to the wind farm, height of the viewer above sea 
level, atmospheric conditions and sea state.  Typically the wind farm will not form a significant feature for receptors on inshore craft as the 
distance to the wind farm will be of the order of 20-25km.  For receptors on offshore craft, which may sail closer to the wind farm, the array 
will form a significant new feature and reference point during the period of transit.

Effects on Visual Amenity from Settlements

There are no large settlements located within the study area defined by the ZTV.  However there are a small number of small towns and 
villages from which people may be able to see the wind farm.  Areas where receptors live are considered to be of high sensitivity to change 
associated with the wind farm are discussed below.  

Aldeburgh
Aldeburgh is situated on the coastline to the north of Orford Ness and lies approximately north- west of the proposed wind farm.  
Predicted Visibility

The ZTV in Figure 10.3.1-1b indicates that visibility of the wind farm is possible across much of the town.  However actual visibility of the 
wind farm will be limited primarily to the shore front area and elevated locations/vantage points within the settlement.  Where visibility 

exists it will be long distance in nature, the wind farm forming a fixed focus within the available view.  Visibility is likely in excellent viewing 
conditions only.  In moderate visibility, the wind farm will be difficult to discern.  

Magnitude of Change and Assessment of Effect

Considering the nature and likely extent of predicted visibility, the magnitude of change will be moderate in excellent viewing conditions but 
negligible in moderate viewing conditions.  The effect on visual amenity will therefore be moderate in excellent visibility conditions.  Overall, 
however the effect will be minor to none as the wind farm will largely be indistinct and at the edge or beyond the limits of visibility.  In neither 
case is the effect expected to be significant.  

Alderton
The village of Alderton is situated approximately 1.5km inland and approximately 4km to the south of Rendlesham Forest.  In relation to the 
proposed wind farm, Alderton lies approximately 32.5km.
  
Predicted Visibility

The ZTV in Figure 10.3.1-1b indicates that visibility of the wind farm is possible across the village.  However actual visibility of the wind 
farm will largely be limited to properties on the south-east periphery of the village, which may experience an open outlook towards the sea.  
Areas of treecover, hedgerows and subtle variations in landform may filter or screen views.  Where visibility exists it will be long distance in 
nature, the wind farm forming a fixed focus within the available view and likely to occur in occasional excellent viewing conditions only.  In 
moderate visibility which is more typical of the area, it is considered that the wind farm will be difficult to discern.  

Magnitude of Change and Assessment of Effect

Considering the nature and likely extent of the predicted visibility, the magnitude of change will be moderate in excellent viewing conditions 
but generally negligible or none in moderate viewing conditions.  As such the effect on visual amenity will be slight to moderate in excellent 
visibility conditions.  Generally, however, the effect will be minor to none as the wind farm will appear largely indistinct at the edge or beyond 
the limits of visibility.  In neither case is the effect considered to be significant.  

Hollesley
Hollesley is situated approximately 2km inland and approximately 1.5km to the south east of Rendlesham Forest.  In relation to the 
proposed wind farm, Hollesley lies approximately 32km to the west.  

Predicted Visibility

The ZTV in Figure 10.3.1-1b indicates that visibility of the wind farm is possible across the village, however actual visibility of the wind farm 
will be largely limited to properties on the south east periphery of the village which may experience an open outlook towards the sea.  Areas 
of treecover, hedgerows and subtle variations in landform may filter or screen views.  Where visibility exists it will be long distance in nature, 
the wind farm forming a fixed focus within the available view and likely to occur in excellent viewing conditions only.  In moderate visibility 
it is considered that views of the wind farm will be difficult to discern.  

Magnitude of Change and Assessment of Effect

Considering the nature and likely extent of the predicted visibility, the magnitude of change will be slight to moderate in excellent viewing 
conditions but generally negligible or none in moderate viewing conditions.  As such the effect on visual amenity will be minor to moderate 
in excellent visibility conditions, however generally the effect will be minor to none as the wind farm will appear largely indistinct at the edge 
or beyond the limits of visibility from locations with views to the wind farm.  In neither case is the effect considered to be significant.  
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Orford
The village of Orford is situated approximately 2km inland and approximately 1km north- west of Orford Ness.  In relation to the proposed 
wind farm, Orford lies approximately 28km to the north-west. 
 
Predicted Visibility

The ZTV in Figure 10.3.1-1b indicates that visibility of the wind farm is possible across the village.  However actual visibility of the wind 
farm will be largely limited to properties located on rising ground over looking Orford Ness on the south-east periphery of the village, where 
there may be an open outlook towards the sea.  Areas of treecover, hedgerows and subtle variations in landform may filter or screen views.  
Where visibility exists it will be long distance in nature, the wind farm forming a fixed focus within the available view and likely to occur in 
excellent viewing conditions only.  In moderate visibility it is considered that the wind farm will be difficult to discern.  

Magnitude of Change and Assessment of Effect

Considering the nature and likely extent of the predicted visibility, the magnitude of change will be substantial in excellent viewing conditions 
but generally negligible in moderate viewing conditions.  As such the effect on visual amenity from parts of the settlement with views to the 
sea, will be moderate to major in excellent visibility, but generally minor to none, as the wind farm will appear largely indistinct at the edge 
or beyond the limits of visibility.  In neither case is this effect considered to be significant.  

Effects on Visual Amenity from Transport Corridors
Onshore Transport Corridors

There are no major arterial routes located within that part of the study area that lies within the ZTV of the wind farm.  However there is a 
spread of tracks and minor roads that provide linkages to the main infrastructure located inland.  The most significant of these routes are 
the A1094, the B1083, the B1084 and the B1122.  The nature of visibility of the wind farm along the length of these routes within the study 
area is discussed below.  Road users are considered to be of medium sensitivity to change.
  
A1094
The A1094 provides a link from the village of Aldeburgh to the A12.  Within the study area potential views from the roadway are limited to 
a stretch of 1.5km where the road enters the Aldeburgh
.
Predicted Visibility

The ZTV in Figure 10.3.1-1b indicates that visibility of the wind farm will be possible from the short stretch of roadway within the study area, 
the wind farm being viewed beyond Aldeburgh Marshes.  However, actual visibility is likely to be significantly less due to screening of the 
views by local landform, treecover, hedgerows and intervening built form.  
Magnitude of Change and Assessment of Effect
Considering the nature and likely extent of the predicted visibility, the magnitude of change will be slight in excellent viewing conditions 
but generally none in moderate viewing conditions.  As such the effect on visual amenity will be minor in excellent visibility conditions, 
but generally none, as the wind farm will appear largely indistinct at the edge or beyond the limits of visibility.  In neither case is the effect 
considered to be significant.  

B1083
The B1083 provides a link from the village of Alderton to Woodbridge to the north-west and Bawdsey Manor to the south-west.  Within the 
study area the roadway is limited to a stretch of approximately 5km.

Predicted Visibility

The ZTV in Figure 10.3.1-1b indicates that views of the wind farm will be possible from short stretches of roadway in the vicinity of Alderton 
and Bawdsey.  However, actual visibility is likely to be extremely limited due to screening by local landform, treecover, hedgerows and 
intervening built form.  

Magnitude of Change and Assessment of Effect

Considering the nature and likely extent of the predicted visibility, the magnitude of change will be none.  As such there will be no effect 
on visual amenity from this roadway.  

B1084
The B1084 provides a link from the village of Orford to the regional centre of Woodbridge.  Within the study area the roadway is limited to 
a stretch of approximately 3km.

Predicted Visibility

The ZTV in Figure 10.3.1-1b indicates that views of the wind farm will be possible from two short stretches of roadway in the vicinity of 
Tunstall Forest and Orford.  However, actual visibility is likely to be extremely limited due to screening of the views by local landform, 
extensive treecover, hedgerows and intervening built form.  

Magnitude of Change and Assessment of Effect

Considering the nature and likely extent of the predicted visibility, the magnitude of change will be none.  As such there will be no effect 
on visual amenity from this roadway.   

B1122
The B1122 provides a link from the village of Aldringham to the village of Aldeburgh.  Within the study area the roadway is limited to a stretch 
of approximately 1km.

Predicted Visibility

The ZTV in Figure 10.3.1-1b indicates that views of the wind farm will be possible from a short stretch of roadway to the north west of 
Aldeburgh.  However, actual visibility is expected to be extremely limited due to screening of the views by built form in the main part but 
also local landform, treecover and hedgerows.  

Magnitude of Change and Assessment of Effect

Considering the nature and likely extent of the predicted visibility, the magnitude of change will be none.  As such there will be no effect 
on visual amenity from this roadway.

Effects on Visual Amenity from Offshore Locations
There is a high level of commercial shipping typically offshore (more than 5km from the coastline), in particular in the approaches to 
Felixstowe and Harwich, and recreational boating typically inshore (within 5km of the proposed wind farm) experienced within the area.  

The ZTV illustrated in Figure 10.3.1-4 indicates the theoretical visibility of the wind farm offshore within the 40km study area, however actual 
visibility is considered to be considerably less. 
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Commercial Shipping
Sensitivity of Receptor and Visibility

As mentioned above there is a high level of commercial shipping which passes through the study area to the wind farm and which, for the 
purposes of this assessment is considered to be of low sensitivity to change associated with the proposed development.  Views of the 
proposed wind farm will depend on how close the shipping passes to the proposed development, however due to the large scale of the 
shipping and height of possible onboard receptors views will be more distant.  

Magnitude of Change and Assessment of Effect

As such magnitude of change in visual amenity will vary and as a result the effect, however due to the commercial nature of the shipping, the 
significance of views with regard to visual amenity are considered to be not significant.  Visibility of the wind farm will present considerations 
on navigation which are discussed in a separate section.  

Ferries and Cruise Ships
Sensitivity of Receptor and Visibility

Passengers on cross channel ferries and other large passenger craft may also experience views of the wind farm during the period of 
transit through the study area.  These receptors are considered to be of high sensitivity to change associated with the proposed wind farm 
and due to the large scale of craft are likely to be afforded long distance views.  However the extent of views will depend on how close the 
shipping lane passes to the proposed wind farm and prevailing atmospheric conditions.  When visible the wind farm may provide a point of 
interest to receptors and visual reference.  

Magnitude of Change and Assessment of Effect

As a result of distance and viewing conditions, magnitude of change in visual amenity will vary and as a result the effect, becoming greater 
in increasing visibility and/or decreasing distance from the wind farm.  Typically it is considered that effects will be on occasion substantial 
but generally minor to moderate which is considered to be not significant.  

Recreational Boating 
Sensitivity of Receptor and Visibility

There is also a high level of recreational boating including yachts and power boating within the study area which typically occurs within 
5km of the coastline.  These receptors are considered to vary in sensitivity depending on the activity, however for the purposes of this 
assessment sensitivity is considered to be high.  Viewing distances from recreational craft are however considered to be reduced due to 
the small scale of the craft and subsequent low height of the receptor and a greater effect through sea state.  When visible, the wind farm 
will provide a new reference feature and point of interest.  

Magnitude of Change and Assessment of Effect

As such magnitude of change is considered to be typically slight or none due to the generally limited extent of visibility and the long viewing 
distance typically encountered.  Where visibility is excellent or views considerably shortened to within 15km, the magnitude of change will 
increase to moderate/substantial.  In consideration of this, there will be instances where the effect is major/moderate but generally it will be 
minor or none which is not significant.
  
Effects on Visual Amenity from Specific Viewpoints
The following detailed analysis of the six viewpoints includes a description of the existing and predicted view, and analysis of the magnitude 
of change, and effects on visual amenity.

The viewpoint assessment considers best visibility, which cannot always be obtained, and typical or actual visibility which is considered to 
be less and effects will be generally lower.  Time of day, time of year, angle of sun, atmospheric conditions etc will all play a significant part 
in the visibility of the wind farm.   

Viewpoint 1: Orford Castle

Grid reference: 641939 249882 Distance and Direction from 
the Wind Farm:

28km to the north west

Receptor: Visitors/Tourists AOD: Approximately 20m

Figure: Figure 10.3.1-3 Designations: Suffolk Coast and Heaths 
AONB

Sensitivity of View and Visual Receptors

Receptors would predominantly be visitors (tourists) to the Castle.  The castle is a popular destination, with panoramic views afforded both 
inland and out to sea.  These views include both the former military installations on Orford Ness and the high level of commercial shipping 
visible offshore.  The viewpoint is also located within the Suffolk Coast and Heaths AONB.  In consideration of these factors, the sensitivity 
of the viewpoint is regarded as high.
 
Existing View

The viewpoint is located at Orford Castle, which lies within the southern portion of Orford and offers an elevated and panoramic experience 
of lower coastal areas, with views across Orford Ness out to sea.  The view is of low lying, gently rolling open land in the foreground and of 
coastal saltmarshes in the mid ground.  Beyond this the saltmarshes give way to the shingle spit of Orford Ness and the North Sea.  The 
former military installations including radar towers of Orford Ness are visible.  Due to the openness of the view and low-lying nature of the 
landscape, the sky forms the dominant and major component of the view.  At ground level, areas of hedgerow planting, small trees and 
buildings restrict views, in particular those out to sea.  The view is relatively complex due to a diversity of elements and textures.  There is 
no particular focus within the view although shipping traffic is generally visible at all times and adds an element of interest.  

Predicted View  

Due to restriction of visibility by railings at the top of the tower, the effects have been considered from the bottom of the tower as illustrated 
in Viewpoint 1.  

The nearest turbines would be visible over a long distance of approximately 28km, the furthest turbines at a distance of 49.5km.  At this 
distance, the wind farm will be visible for less than half of the year based on historical visibility information, and views of the wind farm would 
be difficult or impossible to discern in moderate visibility conditions.  During the relatively rare times of excellent visibility, and when the 
angle of the sun leads to a high level of reflection, the wind farm will be clearly visible.  However this effect is expected to be short-lived.  
When visible, the wind farm would form a new focus and element within the available view and would be seen as a series of vertical 
elements against the horizon line, arrayed in a series of clusters occupying a large proportion of the available view.  Part only of the turbines 
would be seen.  The wind farm would be seen in conjunction with the sea traffic and the immediate coastal foreground.  
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Magnitude of Change

In consideration of the predicted view discussed above, the magnitude of change would occasionally be moderate to substantial during 
periods of excellent visibility but would generally be negligible or none due to more typical periods of moderate visibility.  

Effects on Visual Amenity

Viewpoint 1 represents views obtained primarily by visitors/tourists.  For these receptors at this location the effect on visual amenity would 
be major/moderate in excellent visibility conditions.  However, typically the effect would be minor to none, as the wind farm would appear 
largely indistinct at the edge or beyond the limits of visibility.  In such circumstances the effect is not considered to be significant.  

Viewpoint 2: Old Felixstowe Seafront

Grid reference: 632379 236253 Distance and Direction from 
the Wind Farm:

33.5km to the west

Receptor: Residents/Tourists AOD: Approximately 8m

Figure: Figure 10.3.1-4 Designations: Suffolk Coast and Heaths 
AONB

Sensitivity of View and Visual Receptors

Receptors would predominantly be residents of Felixstowe and visitors (tourists) to the seafront area.  The area is popular, with panoramic 
views afforded both inland and out to sea.  The viewpoint is also located with the Suffolk Coast and Heaths AONB.  In consideration of 
these factors, the sensitivity of the viewpoint is regarded as high.  

Existing View

The viewpoint is located to the north-east of the main town and offers an open and panoramic view out to sea.  A line of small beach 
huts form the immediate foreground of the view and beyond these lies a narrow strip of shingle beach broken by a series of small timber 
groynes.  The mid ground is formed by a raised shingle bar and beyond this is an unbroken view of the North Sea.  The view is simple in 
composition and low in diversity, essentially dominated by the extent of sky visible.  There is no particular focus within the expanse of the 
view, however the high level of marine traffic provides a series of mobile foci, which on occasion form a significant feature.  

Predicted View  

The nearest turbines would be visible over a long distance of approximately 33.5km, the furthest turbines at a distance of 49km.  At this 
distance, the wind farm will be visible for less than half of the year based on historical visibility information and views of the wind farm would 
be marginal or not possible in moderate visibility conditions.  During the relatively low occurrences of excellent visibility and on occasions 
where the angle of the sun leads to a high level of reflection, the wind farm will be clearly visible.  However, this effect is expected to be 
short lived.  

When visible, the wind farm would form a new focus and element within the available view and would be seen as a series of vertical 
elements against the horizon, arrayed in a series of clusters occupying a large proportion of the available view.  Part only of the turbines 
would be seen.  The wind farm would be viewed in conjunction with sea.  

Magnitude of Change

In consideration of the predicted view discussed above, the magnitude of change would occasionally be moderate to substantial in excellent 
visibility but would generally be negligible or none in moderate visibility.  

Effects on Visual Amenity

Viewpoint 2 represents views obtained primarily by visitors to the beach area.  For these receptors at this location the effect on visual 
amenity will be moderate to major in occasional excellent visibility conditions.  Typically, however, the effect will be minor to none, as the 
wind farm will be largely indistinct at the edge or beyond the limits of visibility.  In such circumstances, the effect is not considered to be 
significant.  

Viewpoint 3 Aldeburgh Seafront

Grid reference: 646586 256855 Distance and Direction from 
the Wind Farm:

29km to the north west

Receptor: Residents/Tourists AOD: Approximately 4m

Figure: Figure 10.3.1-5 Designations: Suffolk Coast and Heaths 
AONB

Sensitivity of View and Visual Receptors 

Receptors would predominantly be residents/tourists to the beach and town.  The seafront is a popular destination with panoramic views 
out to sea.  These views include a high level of sea traffic, which is visible offshore and forms a moving focus.  The viewpoint is also located 
with the Suffolk Coast and Heaths AONB.  In consideration of these factors, the sensitivity of the viewpoint is regarded as high.  

Existing View

The viewpoint is located on the seafront promenade, which lies within the eastern portion of Aldeburgh and offers panoramic open views 
out to sea across a relatively narrow area of shingle beach.  The view is simple in nature, formed by a small number of elements with low 
visual diversity.  However the sea and the large extent of sky dominate and define the view.  The foreground is formed by a narrow strip 
of shingle beach.  In places beached fishing craft add an element of diversity and interest within the view.  Beyond the seafront, the mid 
ground and far distance comprise an expanse of unbroken sea.  There is no particular focus to the view although the high level of marine 
traffic in the area lends an element of visual interest and provides series of mobile foci across the view. 
 
Predicted View

The nearest turbines would be visible over a long distance of approximately 29km, the furthest turbines at a distance of 52km.  At this 
distance, the wind farm will be visible for less than half of the year based on historical visibility information and views of the wind farm would 
be limited or not possible in moderate visibility conditions.  During the relatively low occurrences of excellent visibility and on occasions 
where the angle of the sun leads to a high level of reflection, the wind farm would be clearly visible.  However this effect is expected to be 
short lived.  
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When visible, the wind farm will form a new focus and element within the available view and will be seen as a series of vertical elements 
against the horizon, arrayed in a series of clusters occupying a large proportion of the available view.  The turbines would be seen partially, 
with visibility of the wind farm reducing with increasing distance.  The wind farm would be seen in conjunction with the sea traffic. 
 
Magnitude of Change

In consideration of the predicted view discussed above, the magnitude of change would occasionally be substantial but generally 
negligible.  

Effects on Visual Amenity

Viewpoint 3 represents views obtained primarily by visitors to the beach area and the residents of Aldeburgh.  For these receptors at this 
location the effect on visual amenity would be major in excellent visibility conditions, however typically the effect would be minor or none as 
the wind farm would appear largely indistinct at the edge or beyond the limits of visibility.  In such circumstances the effect is considered 
not to be significant.  

Viewpoint 4 North of Alderton

Grid reference: 634462 242110 Distance and Direction from 
the Wind Farm:

32.5km to the west

Receptor: Residents/road 
users

AOD: Approximately 11m

Figure: Figure 10.3.1-6 Designations: Suffolk Coast and Heaths 
AONB

Sensitivity of View and Visual Receptors

Receptors would mainly be residents of the village and users of the B1083.  Views from the settlement would be reduced by local 
hedgerows and fencing elements, whereas views of the wind farm from the road would occur perpendicular to the line of travel.  For both 
types of receptor, views would include the high level of commercial shipping visible offshore.  This viewpoint also is located with the Suffolk 
Coast and Heaths AONB.  In consideration of these factors, the sensitivity of the viewpoint is regarded as moderate.  

Existing View

The viewpoint is located on the B1083 at the village of Alderton.  Views at this location are generally open and expansive across the flat 
agricultural land leading to the coastline.  However, in places views of the sea are limited by areas of tree cover and hedgerows, which limit 
road users’ views to the sea to intermittent glimpses.  There is no particular focus within the view, however the large expanse of sky visible 
as a result of the low-lying nature of the landscape is dominant.  The foreground and mid ground of the view comprise large rectilinear 
fields, which extend to the coastal saltmarshes and shore in the far distance.  In places, areas of shelterbelt planting and woodland break 
up the vista and limit the extent of views, giving a degree of complexity and ‘texture’ of the view.  Beyond this, the North Sea can be seen 
but due to the low elevation appears as a narrow band below the horizon.  Marine traffic can also be seen from this location and provides 
a mobile focus within the available view.  

Predicted View

The nearest turbines would be seen over a long distance of approximately 32.5km, the furthest turbines at a distance of 50km.  At this 
distance, the wind farm would be visible for less than half of the year based on historical visibility information, and views of the wind farm 
would be limited or impossible in moderate visibility conditions.  During the relatively low occurrences of excellent visibility and on occasions 
where the angle of the sun leads to a high level of reflection, the wind farm would be clearly visible.  However this effect is expected to be 
short-lived.  Potential views would also be screened in places by vegetative cover.  

When visible, the wind farm would form a new focus and element within the available view and would be seen as a series of vertical 
elements against the horizon,  arrayed in a series of clusters occupying a large proportion of the available view.  The turbines would be only 
partly seen.  The wind farm would appear in conjunction with sea traffic and farmland in the immediate foreground.  

Magnitude of Change

In consideration of the predicted view discussed above, the magnitude of change would occasionally be moderate to substantial in excellent 
visibility only but would generally be negligible/none in periods of moderate visibility.  

Effects on Visual Amenity

Viewpoint 4 represents views obtained primarily by the small number of residents and road users.  For these receptors the effect on visual 
amenity would be minor in good visibility conditions.  However typically the effect would be minor/ none as the wind farm would be largely 
indistinct at the edge of or beyond the limits of visibility.  In neither case is the effect considered to be significant.  

Viewpoint 5 Orford Ness near Lighthouse

Grid reference: 644998 248846 Distance and Direction from 
the Wind Farm:

25km to the north west

Receptor: Visitors/Tourists AOD: Approximately 5m

Figure: Figure 10.3.1-7 Designations: Suffolk Coast and Heaths 
AONB

Sensitivity of View and Visual Receptors

Receptors would predominantly be visitors to Orford Ness.  The viewpoint is also located within the Suffolk Coast and Heaths AONB.  In 
consideration of these factors, the sensitivity of the viewpoint is regarded as high.  

Existing View

The viewpoint is located close to the lighthouse on Orford Ness.  Views at this location are generally open, simplistic and expansive, with 
the eye typically being led out to sea.  The view is of low diversity and complexity, comprising in essence three elements, the shore, the sea 
and the sky, the sky being the dominant element within the view.  The foreground of the view is formed by a narrow strip of shingle beach, 
beyond which lies an unbroken expanse of sea.  There is no particular fixed focus within the view, however a high level of marine traffic 
can be viewed from this location, the shipping proving a series of transitory foci across the vista.  
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Predicted View

The nearest turbines would be visible over a long distance of approximately 25km, the furthest turbines at a distance of 46.7km.  At 
this distance, the wind farm would be visible for less than half of the year based on historical visibility information and views of the wind 
farm would be marginal or not possible in moderate visibility conditions.  During the relatively low occurrences of excellent visibility and 
occasions where the angle of the sun leads to a high level of reflection, the wind farm will be clearly visible however this effect is considered 
to be short-lived.  

When visible, the wind farm would form a new focus and element within the available view and would be viewed as a series of vertical 
elements against the horizon line arrayed in a series of clusters occupying a large proportion of the available view.  Only part of the turbines 
would be seen.  The wind farm would be viewed in conjunction with the sea traffic and the pebble shoreline of the immediate foreground.  

Magnitude of Change

In consideration of the predicted view discussed above, the magnitude of change would be substantial in occasional excellent viewing 
conditions, but negligible to none in more typical moderate viewing conditions.  

Effects on Visual Amenity

Viewpoint 5 represents views obtained by visitors to Orford Ness.  For these receptors at this location the effect on visual amenity would be 
moderate in good visibility conditions.  However typically the effect would be minor/none as the wind farm would appear largely indistinct, 
at the edge or beyond the limits of visibility.  In neither case is the effect considered to be significant.  

Viewpoint 6 Shingle Street near Martello Tower

Grid reference: 636604 242529 Distance and Direction from 
the Wind Farm:

30.5km to the west

Receptor: Visitors/Tourists AOD: Approximately 5m

Figure: Figure 10.3.1-8 Designations: Suffolk Coast and Heaths 
AONB

Sensitivity of View and Visual Receptors

Receptors would mainly be visitors to the beach area and the Martello Tower.  The location affords panoramic views out to sea.  These 
views include the commercial shipping visible offshore.  The viewpoint is also located with the Suffolk Coast and Heaths AONB.  In 
consideration of these factors, the sensitivity of the viewpoint is regarded as high.  
Existing View

The viewpoint is located on the seafront, which offers a simple panoramic experience of the seascape with open views across a relatively 
narrow area of pebble beach.  Views are unimpeded, the seascape being unbroken; however shipping traffic is almost always visible and 
provides a moving focus.  

Predicted View

The nearest turbines would be visible over a long distance of approximately 30.5km, the furthest turbines being at a distance of 48.7km.  
At this distance, the wind farm would be visible for less than half of the year based on historical visibility information and views of the wind 
farm would be limited or not possible in moderate visibility conditions.  During the relatively low occurrences of excellent visibility and on 
occasions where the angle of the sun leads to a high level of reflection, the wind farm would be clearly visible. However, this effect is 
considered to be of short duration or short lived.  

When visible, the wind farm would form a new focus and element within the available view and would be seen as a series of vertical 
elements against the horizon line, arrayed in a series of clusters occupying a large proportion of the available view.  The turbines would be 
only partly seen.  The wind farm would be viewed in conjunction with sea traffic.  

Magnitude of Change

In consideration of the predicted view discussed above, the magnitude of change is expected to be moderate to substantial in excellent 
visibility conditions, but generally negligible or none in moderate visibility.  

Effects on Visual Amenity

Viewpoint 6 represents views obtained by visitors to Shingle Street.  For these receptors the effect on visual amenity would be major/
moderate in occasional excellent visibility, but typically would be minor or none, as the wind farm would be largely indistinct, appearing at 
the edge of or beyond the limits of visibility.  In this instance the effect is not considered to be significant.  
 
10.3.1.6 Effects at Decommissioning Stage

The decommissioning of the wind farm and the extent of restoration works will be agreed with the DTI and the various statutory bodies.  
The decommissioning phase of the development would be of similar duration to the construction stage, with the removal of structures and 
the reinstatement of seabed, in a similar space of time.  There would be a temporary impact from the activities on site to remove structures, 
but this would be of relatively short duration.  Accordingly, the decommissioning phase is considered to have a minimal effect on the 
seascape, landscape and visual amenity of the locality, and has not been assessed in any further detail.  

10.3.1.7 Summary and Conclusions

The assessment of effects from the wind farm reviewed potential effects on the seascape and landscape character and effects on visual 
amenity within a 40km radius of the proposed wind farm.  

Seascape Effects
The proposed wind farm at Greater Gabbard is situated, at its closest, approximately 25km offshore and within the Thames Estuary 
National Seascape Unit (NSU). This seascape unit is considered to be of medium value and medium sensitivity to change associated with 
the proposed wind farm.  The proposed development is outwith any seascape designation.

The wind farm will have a localised effect on the seascape of the Thames Estuary NSU.  However its comparatively small footprint means 
that there will be no significant effect on the unit as a whole, which is large and able accomodate the development.  

The three regional seascape units of Aldeburgh Bay, Hollesley Bay, and Felixstowe/Deben Estuary will experience no direct effects on 
these seascape units as a result of the wind farm, as the wind farm is located outwith these units.  Indirect effects on the perception of the 
units will, however, occur where visibility of the wind farm is possible.  The wind farm will provide a fixed focus and reference point within 
the seascape unit, but it is considered that the effect will generally be negligible due to the limited visibility experienced in the region.  
Landscape Effects
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The proposed wind farm will have no direct effects on the area of coastline identified within the study area.  However there will be minor 
and generally, localised and generally short-lived indirect effects on landscape character and on the setting of the Suffolk Coast and Heaths 
AONB and the Suffolk Heritage Coast

Visual Effects
Within the study area a small number of settlements were identified that may have visibility of the proposed wind farm.  These included 
Alderton, Aldeburgh, Hollesley and Orford.  At these locations, no significant effects on visual amenity were identified due to the long 
distance over which the wind farm will be viewed and the limited extent of visibility experienced.  

Visual Effects
Effects on visual amenity from transport corridors within the study area were also assessed.  It was concluded that there were no significant 
effects on the land based transport corridors due to the limited extent of visibility of the wind farm due to screening and typical viewing 
conditions.  

Effects on offshore receptors comprising commercial shipping, passenger ships and recreational craft were also considered.  It was 
concluded that there may be instances where proximity to the wind farm may lead to major effects however generally due to the nature/
purpose of the craft or distance from the wind farm effects are consider to be minor or none. 

The visual effects of the wind farm were also assessed through six viewpoints, which were agreed in association with the local authority.  
The assessment of effects concluded that there will generally be no significant effects due to the long distance over which the wind farm 
will be viewed and the typical atmospheric conditions experienced in this locality which limit the extent of views.  However on occasions 
where visibility is excellent, which is a relatively small proportion of the year and varies during the course of the day, the wind farm will be 
highly visible and major impacts may occur.  

Conclusions
The proposed wind farm has been designed to be a strong and positive statement within the seascape and when viewed from terrestrial 
and marine locations.  The design has also incorporated standard mitigation measures in relation to turbine design, and site-specific 
mitigation measures in relation to colour choice.  Any new wind farm development may have potentially significant effects on seascape 
and landscape character and quality and on visual amenity.  In the case of the proposed wind farm at Greater Gabbard, the assessment 
indicates that are no significant effects on seascape/landscape quality and visual amenity, nor any overriding seascape, landscape or 
visual issues that would merit refusal of this application.

10.3.1.8 Offshore Wind Turbine Array - Assessment of Effects at Decommissioning Stage

The decommissioning of the wind farm and the extent of restoration works will be agreed with the DTI and the various statutory bodies.  
The decommissioning phase of the development would be of similar duration to the construction phase, with the removal of structures and 
the reinstatement of seabed, in a similar space of time when compared to the construction phase.  There would therefore be a temporary 
impact from the activities on site to remove structures, but this would be of relatively short duration.  Accordingly, the decommissioning 
phase is considered to have a minimal effect on the seascape, landscape and visual amenity of the locality, and has not been assessed 
in any further detail.  
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10.3.1.9  Onshore Works  - Landscape

GGOWL undertook a desk top review of the proposals and relevant background documentation; conducted telephone discussions with 
Suffolk Coastal District Council and Suffolk County Council to agree on the extent of the work required. A site visit was also undertaken in 
September 2005.  

A landscape and visual assessment has been carried out to determine the effects on landscape character, landscape features, visual 
receptors and amenity as a result of the on-shore works associated with the proposed Greater Gabbard Offshore Wind Farm.  

This section appraises the existing landscape and the contribution that the proposed sub-station makes to its character; identifies the 
locations from which the proposed development is likely to be visible; considers the sensitivity of landscape and visual receptors and 
the magnitude and significance of landscape and visual impacts; and identifies measures to mitigate these effects.  Three dimensional 
modelling has been undertaken to illustrate the scale and massing of the proposed sub-station and ancillary development, and used to 
prepare photomontages.  

Recommendations are also presented which describe measures which have been identified as necessary to reduce the landscape and 
visual impacts of the development, and which have been built into the project design.

Photography used for the preparation of photomontages was taken using SLR cameras with a fixed 50mm focal length, in accordance 
with the Landscape Institute’s guidelines for the preparation of photomontages. Other photography has been undertaken using a Canon 
Powershot G3 digital camera using the factory set standard focal length. All photomontage photography was undertaken in March 2005.

Methodology & Significance Criteria
The methodology follows guidelines described in the following documents:

Guidelines for Landscape and Visual Assessment – published by the Landscape Institute and the Institute of Environmental 
Management and Assessment, 2002
Landscape Character Assessment – published by Countryside Agency and Scottish Natural Heritage, 2002

The sensitivity of the townscape and visual receptors are based on a combination of factors including receptor type, the frequency of 
use of the receptor, the speed at which the receptor is travelling or the amount of time that a view would be observed, and the landscape 
designation at the receptor.  This is illustrated at Table 10.3.1-6.

●

●

High Medium Low

Receptor type Residential properties Public rights of way, 
scenic routes, recreational 
and community facilities

Industry, workplaces, roads 
other than scenic routes

Frequency of use and length 
of time viewed/speed of 

receptor
Hourly, static Daily, walking Weekly, driving

Landscape designation National Park, AONB Local landscape 
designations (e.g. SLA)

No landscape designation

Intervening landscape in 
view/context of view

Pristine landscape view, 
all in national landscape 

designation

View mainly landscape 
with skyline intact,  not all 
in designated landscape

Mainly commercial/ 
industrial development in 

view

Table 10.3.1-5: Sensitivity of landscape and viewpoint receptors

Assessment criteria
The aim of the assessment is to identify, predict and evaluate potential key effects arising from a proposed development.  Wherever possible 
identified effects are quantified, but the nature of landscape and visual assessment requires interpretation by professional judgement.  In 
order to provide a level of consistency to the assessment, the prediction of magnitude and assessment of significance of the residual 
landscape and visual effects have been based on pre-defined criteria. 

The magnitude of change arising from the proposed development at any particular viewpoint is described as substantial, moderate, slight 
or negligible based on the interpretation of a combination of largely quantifiable parameters, as follows:

Distance of the viewpoint from the development
Duration of effect
Angle of view in relation to main receptor activity
Proportion of the field of view occupied by the development
Background to the development
Extent of other built development visible 

Table 10.3.1-2 in Section 10.3.1.3 provides the definitions of magnitude used for the purposes of this assessment. 

The significance of any identified landscape or visual effect is assessed as major, moderate, minor or no effect as set out in Table 10.3.1-4 
under section 10.3.1.3. 

An assessment of Major or Major/Moderate is considered to be a significant effect as described in the Town and Country Planning 
(Assessment of Environmental Effects) Regulations 1999.

●
●
●
●
●
●
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A visual envelope was determined using Ordnance Survey terrain data and used for fieldwork and internal discussion purposes. Fieldwork 
analysis has refined the limits of visibility and identified receptors within the envelope which would be affected by the development. The 3D 
model together with CAD generated elevations have been used to understand and illustrate the scale of the development within its local 
setting.
 
Description of the proposals
Full details of the scheme are given in Section 6.7 and illustrated in the Planning Application drawings.  Summary details are given below 
as particularly relevant to the landscape and visual assessment.

Vegetation Loss and Landscaping Restoration Proposals
The directional drilling from west of the Vulcan Arms Public House means that there will be no ground disturbance along the coastline, 
above the low water point. As a result there will be no direct impacts on vegetation or footpaths along the coast. From the directional drilling 
location the cable route passes through two fields, following the southern side of Sizewell Gap Road, to the east of the main development 
site. For much of the route this follows the northern edge of the fields and will result in the temporary loss of a 12 metre strip of arable 
farmland over an approximate distance of 700metres.  Where the cable route crosses the single track road to Sizewell Hall sections of this 
hedgerow may be lost as a result of the construction works. The reinstatement proposals will involve the re-planting of these hedgerows 
(H1 and H2) see Figure 10.3.1-9a.

Within the main sub-station site the access road will involve the removal of an 70m length of existing hedgerow with hedgerow trees 
(Hedgerow H4). The main sub-station is located in a medium sized field 470m x 180m. The field is currently used for arable farmland. As 
a result no important vegetation will be lost.

The restoration masterplan comprises woodland screen planting, woodland edge, hedgerow planting as well as the creation of heathland 
habitat. The woodland screen planting will provide a 15 metre wide strip around the western, southern and eastern sides of the sub-station. 
This will be supplemented with a woodland edge along the side of the woodland planting, and in areas across the site where tall growing 
tree species will be prohibitive due to the proximity of electricity transmission cables.

All woodland planting will be undertaken in agreement with NGC requirements, with transplants, with a typical species mix (based on NVC 
woodland W10):

30% Alnus glutinosa
10% Pinus sylvestris
15% Quercus ilex
20% Carpinus betulus
15% Quercus petraea
10% Crataegus monogyna

The typical woodland edge mix will comprise:

30% Crataegus monogyna
10% Acer campestre
10% Corylus avellana
15% Ulex europaeus

●
●
●
●
●
●

●
●
●
●

10% Sambucus nigra
15% Prunus spinosa
10% Viburnum opulus

New hedgerows will comprise:

40% Crataegus monogyna
15% Prunus spinosa
15% Ulex europaeus
15% Sambucus nigra
15% Viburnum opulus

All new planting will be supported with a bamboo cane and spiral guards, as well as deer proof fencing around the site perimeter.

Across much of the site, habitat creation techniques will be used to establish heathland communities (see section 6.7.1).

Landscape Character 
Suffolk Coasts and Heaths Unit
The site lies within the Suffolk Coast and Heaths (Countryside Character Area No. 82) extends along the east coast in an open but narrow 
band of sand and shingle from Great Yarmouth, where it borders the Broads, to Harwich and the south bank of the Stour. 

This description, relevant to the locality of the site, mentions the following key characteristics:

Geologically different from the rest of East Anglia. Crag deposits form deep free-draining acidic sands and gravels, easily worked, 
giving rise to distinctive topography and landcover
Largely unspoilt mosaic of estuaries, saltmarsh, grazing marsh, reedbed, river valleys, arable, heath and woodland, with strong 
coastal influence, eg shingle spits and ridges resulting from longshore drift
Large commercial ports of Harwich and Felixstowe and seasonal influx of yachts to the rivers and harbours provide interest and 
variety of scale along the estuaries, with influence of seabirds, wind and intertidal mud flats
Large conifer plantations, closely associated with heathland and birch scrub
Sparsely settled, with small nucleated villages and isolated farmhouses. Brick buildings with colourwashed walls and pantiles as 
typical features
Coastal towns and villages form the focus of tourist activity, especially where combined with sailing
A string of landscaped parkland along the A12 in the west, and along the Stour and Orwell estuaries
Impact of major development: Felixstowe docks, Sizewell nuclear power stations and the associated infrastructure, and military 
bases

Landscape Designations
Much of this landscape type is within the Suffolk Coast and Heaths AONB, and the coastal parts are also within the Suffolk Heritage Coast 
designation.

●
●
●

●
●
●
●
●

●

●

●

●
●

●
●
●
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Landscape Sensitivity

It is considered that the sensitivity of this landscape unit to the change proposed by the sub-station development, is medium. 

Rolling Arable Lowland Unit
The Rolling Arable Lowland landscape unit is located to the west of the study area, extending between Leiston, Saxmundham and 
Yoxford.

 Landscape Designations

The landscape unit is not subject to any landscape designations.

Landscape Sensitivity

It is considered that the sensitivity of this landscape unit to the change proposed, by the sub-station development in an adjacent landscape 
unit, is medium. 

Shingle Coastal Edge Unit
The Shingle Coastal Edge landscape unit is located along the coastal edge.
 
Landscape Designations

Much of this landscape type is within the Suffolk Coast and Heaths AONB, and the coastal parts are also within the Suffolk Heritage Coast 
designation.

Landscape Sensitivity

It is considered that the sensitivity of this landscape unit to the change proposed, by the sub-station development in an adjacent landscape 
unit, is high.

Coastal Estuary Marshes Unit
The Coastal Estuary Marshes landscape unit is located to the south of the study area along the River Alde and Iken Marshes. 

Landscape Designations

Much of this landscape type is within the Suffolk Coast and Heaths AONB, and the coastal parts are also within the Suffolk Heritage Coast 
designation.

Landscape Sensitivity

It is considered that the sensitivity of this landscape unit to the change proposed, by the sub-station development outwith its area, is low.

Lowland River Valley Unit
The Lowland River Valley landscape unit extends along Minsmere River and Levels, and Dunwich River. 

Landscape Designations

In coastal locations, this landscape type is within the Suffolk Coast and Heaths AONB, and the Suffolk Heritage Coast designation.

Landscape Sensitivity

It is considered that the sensitivity of this landscape unit to the change proposed, by the sub-station development outwith its area, is 
medium.

Valley Fringe Farmland Unit
The Valley Fringe Farmland landscape unit is located to the north of the study area, to the south of Minsmere River.
 
Landscape Designations

The landscape unit is not subject to any landscape designations.

Landscape Sensitivity

It is considered that the sensitivity of this landscape unit to the change proposed, by the sub-station development outwith its area, is 
medium.

Rolling Estuary Fringe Unit

The Rolling Estuary Fringe landscape unit is located to the south of the study area, in the intermediate area between the River Alde and 
Tunstall Forest. 

Landscape Designations

The landscape unit is not subject to any landscape designations.

Landscape Sensitivity 

It is considered that the sensitivity of this landscape unit to the change proposed, by the sub-station development outwith its area, is low.

Intertidal Flats Unit
The Intertidal Flats landscape unit is located to the south of the study area at the inner, long reaches of the River Alde. 

Landscape Designations

In coastal locations, this landscape type is within the Suffolk Coast and Heaths AONB, and the Suffolk Heritage Coast designation.

Landscape Sensitivity

It is considered that the sensitivity of this landscape unit to the change proposed, by the sub-station development outwith its area, is low.

Landscape Features of the site 

Within the site, the field boundaries are defined by hedgerows, some of which are intermittent and intermittent.  These features sub-divide 
the landscape and provide screening and enclosure.  The field boundary vegetation includes hawthorn, gorse and elder species. 

There are 6 hedgerows within the site area, numbered H1-H6. The hedgerows vary in height (up to 4m) and width (up to 3m), depending 
on management. Hedgerow species are dominated by Hawthorn, but also include Blackthorn, Gorse, Bramble, Bracken and Elder.

Of the hedgerows surveyed no hedgerows were identified as ‘important hedgerows’ in the Hedgerow Regulations 1997.  
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There is one areas of scrub within the site (SC1), covering approximately 0.1ha. The scrub include Hawthorn, Gorse and Elder.

Construction Impacts and Operational Impacts

Extent of visibility

The gently rolling topography combined with the presence of woodland blocks results in a landscape which affords limited views of the 
surrounding area. As a result  features less than 15 metres in height in the landscape cannot generally be seen over long distances. Taller 
structures such as the Sizewell Power Station and electricity transmission pylons can be seen from greater distances.

This was revealed in a preliminary assessment of the zone of visual influence of the proposed new sub-station building. Theoretically, 
based purely on prevailing topography the development will be seen across much of the surrounding 4 kilometre radius, and extends, 
mainly to the north and west up to 10 kilometres distant.

Site analysis, however, revealed that the prevailing landscape includes extensive areas of woodland cover and a gently rolling landform. 
As a result the actual visibility of any new structures is greatly reduced. 

The sub-station site is situated adjacent to the existing high voltage pylon route, and to the south-west of Sizewell A Power Station. As a 
result, in views from all directions the presence of existing large structures form existing elements in the view towards the development 
site. 

Because of the combination of distance and rolling landform, the North Sea coastline is largely out of view from many locations where 
views can be made of the development site.  Due to the intervening sand dunes and low cliff line, no views of the development site can be 
gained from the beach.

Site analysis identified that the likely visual impacts of the development are largely contained within the surrounding immediate locality of 
the site. From greater distances the views will be restricted to sky-line views of the re-orientated pylon gantry.

The visual significance of any development is likely to reduce rapidly with distance; where there are a number of intervening features in the 
middle distance; and depending on the complexity of the view.

These issues are illustrated in photomontages 1 to 5,  which illustrate views towards the site. The photomontages illustrate the likely impact 
of the sub-station building in year 1 and in year 15 after screen planting has matured (to some extent) to provide screen cover.  The existing 
photographs have been taken in winter months and illustrate the most open views of the site, within the screening effects of summer-time 
leaf cover.

The photomontage locations have been selected in consultation with Suffolk Coastal District Council and Suffolk County Council and are 
considered representative of the range of views of the site which can be gained from points of public access and private property in the 
surrounding landscape.  In addition, comments are made regarding actual or likely visibility from other receptors within the ZVI.  Survey 
work has been carried out from locations of public access only.
                                                
The views are divided into the following groups of views, identified in Table 10.3.1.6.:

Type of View Viewpoints

Long distance views (over 1km distant) 

Medium distance views (500m-1km distant) V3, V5

Short distance views (less than 500m) V1, V2, V4

Table 10.3.1-6 :  Type of View

From the west, walkers and horse riders in the Aldringham Walks Conservation Area gain direct views of the site; whilst more distant views 
from residents at Halfway Cottages are largely prevented due to intervening tree and woodland cover. Minor views may be gained from 
upper storey windows on the eastern facade of the dwellings. 

From the north there are few public vantage points to gain views, although views can be gained from sections of Sandy Lane around 
Leiston Common. These views are largely restricted to the electricity transmission pylons. Close views can be gained by users of Sizewell 
Gap Road, including those using the cycle track on the southern edge of the road. 

The undulating nature of the prevailing landform means that views from the east, including the Vulcan Arms Public House and properties 
in Sizewell are largely prevented. However views can be gained from the western facade of Coastguard Cottages, a short section of the 
Suffolk Coast and Heaths Path, to the south of the cottages, and from Cliff House. This is due to the slightly elevated terrain.

Minor views can be gained from Home Farm, Cliff House, Garden Cottage and a number of properties, situated east of Sizewell Hall, known 
as White/Ivy Cottages.  These views are often oblique and intervening vegetation in the views will reduce potential visibility further.

The surrounding woodland cover combined with hedgerows and the rolling landform are a major factors in limiting views towards the main 
site, resulting in the new pylon tower and upper sections of the new sub-station being the main visual components. The site is situated 
in a largely rural area. Views of the main site are likely to be largely restricted to the surrounding footpath network, particularly across 
Aldringham Walks.

The most sensitive views are likely to be from residential properties along the Sizewell Gap Road, at Halfway Cottages and those situated 
along the minor road south of Sizewell Gap Road including Holme Farm, Cliff House, Garden Cottage and a number of properties, situated 
east of Sizewell Hall, known as White/Ivy Cottages.  No views can be gained from Sizewell Hall.

The visual receptors most sensitive to the proposed development in this locality would be residential properties, roads and public rights of 
way within approximately 500 metres of the site.  Beyond this distance, because of the local landscape characteristics and the nature of 
the development any visual impact is likely to be negligible, as only a small part of the development would be seen, and as a very small 
proportion of the wider landscape which is heavily influenced by the existing power station, and overhead transmission pylons.

Table 10.3.1-7 illustrates the viewpoints and visual impacts of the sub station development at Sizewell.  Each refers to key viewpoints that 
are considered to be representative of the area of visibility for the proposed development.  Assessments are made as to the likely visual 
impact of the proposed developments on each viewpoint.  The topography, existing landscape characteristics and the proposed activities 
in terms of layout and scale are taken into account.  The assessment is based on and relates only to the information provided in the layout 
proposals.  In this instance categories of visual impact are taken to be negative impact unless otherwise stated.
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Receptor/
viewpoint

Approx distance
 of receptor from
 Site

Sensitivity of 
landscape
L=Low
M=Medium
H=High

Sensitivity  of
 receptor
L=Low
M=Medium
H=High

Magnitude of change 

N=Negligible
L=Slight
M=Moderate
S=Substantial

Significance of impacts on
visual amenity of viewpoint
M=Major
S=Moderate
N=Minor

Committed Mitigation

Construction Operation 
year 1

Operation year 15 Construction Operation 
year 1

Operation year 
15

V1 Recreational users of 
Aldringham Walks I 200m

H M M M L S S N Formation level set at  over 3m below existing ground level. Use of local 
colours in elevations of buildings to ameliorate visual impact in early years. 
Woodland screen planting along western side of site.

V2 Recreational users of 
Aldringham Walks I I

50m H M M M L S S N Formation level set at  over 3m below existing ground level. Use of local 
colours in elevations of buildings to ameliorate visual impact in early years. 
Woodland screen planting along western and southern sides of site. Heathland 
habitat creation along southern areas of existing arable field.

V3 Dismantled railway on 
farmland north of Sizewell Gap 
Road

500m M L L L N N N N Use of local colours in elevations of buildings to ameliorate visual impact in 
early years. Woodland edge screen planting along northern side of site.

V4 Road users at junction of
Sandy Lane and Sizewell Gap 
Road
 

10-500m M M M L N S N N Formation level set at  over 3m below existing ground level. Use of local 
colours in elevations of buildings to ameliorate visual impact in early years. 
Woodland screen planting along eastern side of site. Hedgerow planting along 
Sizewell Gap Road will mature and assist reduce views.

V5 Users of Sizewell Car Park 400-800m M M N N N N N N No mitigation required

Table 10.3.1-7: Viewpoints and impacts: Greater Gabbard On-Shore Works

Visual Impacts

The analysis of visual impacts is described below, and illustrated in Photomontages V1 to 5 .  For each viewpoint both the construction and operational stages are considered. No assessment has been made of decommissioning of the plant

Viewpoint 1 (Figure 10.3.1-13a-c)
Aldringham Walks are located to the west of the site, within the Aldringham Walks Conservation Area, and afford clear views across the existing site to the east. The Walks are accessed from Sizewell Gap Road and provide an extensive network of public access across heathland, scrub 
and woodland. The view illustrated is situated within the Suffolk Coasts and Heaths Area of Outstanding Natural Beauty (AONB) which has a high sensitivity to change.  

The sensitivity of the visual receptor is considered Medium.
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The view from Aldringham Walk is gained by recreational walkers. The view towards the site is across the eastern extents of an area of 
former heathland situated along the north-eastern limits of Aldringham Walks Conservation Area.  The former heathland appears to be 
separated into smaller paddocks for horse grazing, using temporary fencing. The foreground contains brambles, bracken and gorse along 
the edge of the footpath, with similar species forming the edge of the site, approximately 200metres distant. The grazed paddocks contain 
unimproved rough grassland. The principal view is along the footpath, however a secondary view is gained towards the site. From this 
location ground level within the site is quite difficult to discern, although hedgerow vegetation along the eastern edge of the site is visible, 
set against the skyline. The view is dominated by the large electricity transmission pylons and cables, crossing local fields, and by the 
Sizewell Power Stations, situated 1 kilometre to the north-east.  

Woodland vegetation is a key component of the existing view, with a mixture of mature woodland and recent plantations creating a screen 
to Sizewell Power Station, and mature woodland cover around Sizewell Hall. Due to the rolling nature of the landform the sea is out of 
view.

The quality of the view is considered medium due to the prevailing characteristics of the overhead transmission pylons and the power station. 
The view can therefore accommodate a degree of change along the route of the pylons without changing the essential characteristics of 
the view. 

At Viewpoint 1 there is a restricted aspect to the east towards the site. However, during temporary construction works earth moving 
equipment will be visible across the field as material is excavated to form the formation level for the sub station works. As the sub-station 
is constructed, works above the existing ground level will be visible. This will include mobile cranes and other plant). There will be no view 
of the underground cable works or directional drilling. Despite the restricted nature of the view will result in a Moderate change to this view 
during temporary construction works. Any tower cranes associated with the pylon works will be visible. The construction phase would be 
just up to 2 years. However, only those elements above the existing ground level would be visible, and considered to be temporary and of 
short term duration.

In the completed sub-station, the upper sections of the sub station will be seen as  a new built structure within the view and considered to 
be a Moderate change. The new sub-station will be a recognisable new vertical feature across the local landscape, seen in the context of 
the existing electricity transmission route and power station. Because the existing view is across rural landscape it is considered that the 
new development would result in a negative impact on the local landscape characteristics.  The completed phase would be for 50 years 
and considered to be of long term duration.  

The landscaping works associated with the sub station include a 20-30 metre wide screen planting belt around the sub-station. This will 
include a woodland edge, which will afford ground level screening, and a species mix which will ultimately provide visual screening up 
to around 15 metres above existing ground level. After 15 years it is anticipated that the screen planting will achieve in excess of 8 – 10 
metres growth and provide effective screening of the sub station structures in views from Aldringham Walks. After 15 years it is therefore 
considered that the magnitude of change will reduce to Slight.

It is also recommended that the upper sections of the sub-station are  finished in either light blue or dove-wing grey to reflect the prevailing 
view from the west, where the upper sections of the building will be seen mainly against the sky. 

The significance of visual impact is considered to be Moderate during both the construction stage and year 1 operational stages.  This 
reduces to Minor after around 15 years as a result the effectiveness of the woodland mitigation planting along the western side of the 
site.

Viewpoint 2 (Figure 10.3.1-14a-c)
Viewpoint 2 is situated along Aldringham Walks approximately 200 metres south-east of viewpoint 1, and much of the description for 
viewpoint 1 is the same for this view.  

The sensitivity of the visual receptor is considered Medium.

The view from Aldringham Walks is gained by recreational walkers.  

At Viewpoint 2 there is a restricted aspect to the north-east towards the site. However, during temporary construction works earth moving 
equipment will be visible across the field as material is excavated to form the formation level for the sub station works. As the sub-station 
is constructed, works above the existing ground level will be visible. This will include mobile cranes  and other plant. Despite the restricted 
nature of the view, there will be a Moderate change to this view during temporary construction works. Any tower cranes associated with 
the pylon works will be visible. Only those elements above the existing ground level would be visible, and considered to be temporary and 
of short term duration.

In the completed sub-station, the upper sections of the sub station will be seen as  a new built structure within the view and considered 
to be a Moderate change. The new sub-station will be a recognisable new feature in the local landscape, seen in the context of the 
existing electricity transmission route and power station. Because the existing view is across rural landscape it is considered that the new 
development would result in a negative impact on the local landscape characteristics.  The completed phase would be for 50 years and 
considered to be of long term duration.  

The landscaping works associated with the sub station include a 20-30 metre wide screen planting belt around the sub-station. This will 
include a woodland edge, which will afford ground level screening, and a species mix which will ultimately provide visual screening up 
to around 15 metres above existing ground level. After 15 years it is anticipated that the screen planting will achieve in excess of 8 – 10 
metres growth and provide effective screening of the sub station structures in views from Aldringham Walks. After 15 years it is therefore 
considered that the magnitude of change will reduce to Slight.

It is recommended that the upper sections of the sub-station are finished in either light blue or dove-wing grey to reflect the prevailing view 
from the west, where the upper sections of the building will be seen against the sky. 

The significance of visual impact is considered to be Moderate during both the construction stage and year 1 operational stages.  This 
reduces to Minor after around 15 years as a result the effectiveness of the woodland planting along the western and southern sides of the 
site.

Viewpoint 3 (Figure 10.3.1-15a-c)
Farmland to the north of Sizewell Gap Road is predominantly arable and contains extensive areas of woodland screen planting associated 
with the Sizewell Power Stations. Public access can be gained along Sandy Lane. The view illustrated is situated within the Suffolk Coast 
and Heaths Area of Outstanding Natural Beauty (AONB) which has a high sensitivity to change.  

Because the viewpoint can only be gained by farmworkers the sensitivity of the visual receptor is considered Low.

The view towards the site is across the arable farmland and Sizewell Gap Road.  The fields are medium sized and separated by scrubby 
hedgerow vegetation. Immature screen planting along Sizewell Gap Road can be seen in the view, together with more extensive woodland 
around Sizewell Hall along the sky-line. The site itself cannot be seen due to intervening vegetation. The view is dominated by the large 
electricity transmission pylons and cables, crossing the site, 500 metres to the south-east.
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Hedgerow vegetation is a key component of the existing view, along the edge of Sizewell Gap Road. Due to the rolling nature of the 
landform the sea is out of view.

The quality of the view is considered medium due to the prevailing characteristics of the overhead transmission pylons. The view can 
therefore accommodate a degree of change along the route of the pylons without changing the essential characteristics of the view. 

At Viewpoint 4 there is a restricted aspect to the west towards the site. However, during temporary construction works earth moving 
equipment will be clearly visible across the fields as material is excavated to allow the installation of underground cables. Additionally, 
earth moving equipment will be visible within the main construction site to excavate to the formation level for the sub station works. As the 
sub-station is constructed, works above the existing ground level will be visible. This will include mobile cranes and other plant. Despite the 
restricted nature of the view will result in a Moderate change to this view during temporary construction works, largely due to the proximity 
of woirks along the southern side of Sizewell Gap Road. However, only those elements which would be visible above the existing ground 
level would be visible, and considered to be temporary and of short term duration.

In the completed sub station, just the extreme upper sections of the sub station will be seen as a new built structure within the view and 
considered to be a Slight change. The new sub station will largely out of view due to its location below existing ground level and due to 
intervening hedgerow vegetation. Because the existing view is across rural landscape it is considered that the new development would 
result in a negative impact on the local landscape characteristics.  The completed phase would be for 50 years and considered to be of 
long term duration.  

The landscaping works associated with the sub station include a 20-30 metre wide screen planting belt around the sub-station. This will 
include a woodland edge, which will afford ground level screening, and a species mix which will ultimately provide visual screening up to 
around 15 metres above existing ground level. After 15 years it is anticipated that the screen planting will achieve in excess of 8 – 10 metres 
growth and provide effective screening of the sub station structures in views from Sandy Lane. After 15 years it is therefore considered that 
the magnitude of change will reduce to Negligible.

It is recommended that the upper sections of the sub-station are  finished in either light blue or dove-wing grey to reflect the prevailing view 
from the east, where the upper sections of the building will be seen against the sky. 

The significance of visual impact is considered to be Moderate during the construction stage.  This reduces to Minor after operation as a 
result the effectiveness hedgerow cover along Sizewell Gap Road and due to woodland planting along the eastern side of the site.

Viewpoint 5 (Figure 10.3.1-17a-c)
Sizewell car park is located adjacent to the coastline in the village of Sizewell. A small café is situated at the southern end of the car park. 
The car park provides direct access to the coastal footpaths. The view illustrated is situated within the Suffolk Coast and Heaths Area of 
Outstanding Natural Beauty (AONB) and the Suffolk Heritage Coast which has a high sensitivity to change.  

The sensitivity of the visual receptor is considered Medium.

The view from the car park is gained by visitors to Sizewell Beach and recreational walkers. The view towards the site is across the south-
western extents of the car park and across woodland situated to the south of Sizewell A Power Station.  The principal view is to the east, 
along the coastline. The view towards the site is one possibly gained when leaving the car park. From this location the site cannot be seen 
due to intervening woodland cover. The large electricity transmission pylons and cables can just be seen above the woodland cover.  

Woodland vegetation is a key component of the existing view, with a mixture of mature woodland and recent plantations creating a 
foreground screen to Sizewell A Power Station. From the car park, panoramic views across the coast can be gained.

Woodland vegetation is a key component of the existing view, with recent plantations creating a screen to Sizewell Gap Road and mature 
woodland cover around Sizewell Hall. Due to the rolling nature of the landform the sea is out of view.

The quality of the view is considered medium due to the prevailing characteristics of the overhead transmission pylons and the power station. 
The view can therefore accommodate a degree of change along the route of the pylons without changing the essential characteristics of 
the view. 

At Viewpoint 3 there is a restricted aspect to the south-east towards the site. However, during temporary construction works the replacement 
pylon works will be visible above the existing tree cover along Sizewell Gap Road. As the sub-station is constructed, works above the 
existing vegetation will be visible. This will include only include mobile cranes. Because of the restricted nature of the view will result in a 
Slight change to this view during temporary construction works. Any cranes associated with the pylon works will be visible.. However, only 
those elements which would be visible above the existing vegetation cover would be visible, and considered to be temporary and of short 
term duration.

In the completed sub-station, the upper sections of the sub station may be seen as a new minor element in the view and considered 
to be a Slight change. The new sub-station will be a minor new vertical feature across the local landscape, seen in the context of the 
existing electricity transmission route and beyond maturing woodland vegetation. Because the existing view is across rural landscape it is 
considered that the new development would result in a negative impact on the local landscape characteristics.  The completed phase would 
be for 50 years and considered to be of long term duration.  

Existing screen planting along Sizewell Gap Road will continue to mature and provide reduced visibility in views from the north towards the 
site. After 15 years it is anticipated that the screen planting will achieve in excess of 8 – 10 metres growth and provide effective screening of 
the sub station structures in views from north of Sizewell Gap Road. After 15 years it is therefore considered that the magnitude of change 
will reduce to Negligible.

It is recommended that the upper sections of the sub-station on the northern face are  finished in a green colour to reflect the prevailing 
vegetation, where the upper sections of the building will be seen against woodland towards Sizewell Hall. 

The significance of visual impact is considered to be Minor during both the construction stage and operational stages 

Viewpoint 4 (Figure 10.3.1-16a-c)
Sizewell Gap Road passes along the northern edge of the site and meets Sandy Lane, a minor track, 400 metres west of Sizewell village, 
and affords views across fields to the east of existing site and towards the site. The view illustrated is situated within the Suffolk Coasts and 
Heaths Area of Outstanding Natural Beauty (AONB) which has a high sensitivity to change.  

The sensitivity of the visual receptor is considered Medium.

The view from Sandy Lane is gained by recreational walkers, cyclists and road users. The view towards the site is along the Sizewell Gap 
Road and an intervening hedgerow which appears to have been recently re-planted. The foreground hedgerow is predominantly hawthorn, 
with elder, gorse and blackthorn. The fields beyond contain rolling arable fields, separated by intermittent hedgerows. The principal view is 
along the Sizewell Gap Road, however a secondary view is gained across the hedgerow towards the site. From this location ground level 
within the site is quite difficult to discern, although hedgerow vegetation along the western edge of the site is visible, set against the skyline.  
The view is dominated by Sizewell Gap Road and the large electricity transmission pylons and cables, crossing local fields.  
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The quality of the view is considered high towards the sea but medium towards the site due to the prevailing characteristics of the overhead 
transmission pylons and the power station. The view can therefore accommodate a degree of change along the route of the pylons without 
changing the essential characteristics of the view. 

At Viewpoint 5 there is a restricted aspect to the south-west towards the site. During temporary construction works the pylon replacement 
works will be visible above the woodland cover. Due to the restricted nature of the view there will be just a Negligible change to this 
view during temporary construction works. Any cranes associated with the pylon works will be visible. These works are considered to be 
temporary and of short term duration.

In the completed sub station, the upper sections of the sub station will be screened by existing woodland cover. The replacement pylon will 
be visible within the view and considered to be a Negligible change. Because the existing view is across rural landscape  with overhead 
power cables it is considered that the new development would result in a no impact on the local landscape characteristics from this 
viewpoint.  The completed phase would be for 50 years and considered to be of long term duration.  

The significance of visual impact is considered to be Minor during both the construction stage and operational stages.  
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Figure 10.3.1-9a: Vegetation and Landscape Features
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Figure 10.3.1-9b: Landform and Topography
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Figure 10.3.1-10: Visual Mitigation - Typical Sections
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Figure 10.3.1-11: Site Restoration / Landscaping Proposals
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Figure 10.3.1-12: Photo Montage / Viewpoint Locations
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10.3.1.10 Landscape Impacts

The main site development consists of a new sub-station, re-orientated electricity transmission pylon and new underground cables. The 
retention of existing hedgerow vegetation, restoration of arable land uses, habitat creation and a landscaping scheme involving woodland 
screen planting are also key elements of the proposed development.  

The main development site lies completely within the Suffolk Coast and Heaths Character Area, a tightly knit mix of landscape types.  
Within this larger character area the site lies within the Rolling Pastoral Lowland landscape type, part of the Suffolk Coast and Heaths 
AONB.  The landscape is covered by both national and local designations, and is valued at a national level. However the localised impact 
of the Sizewell Power Stations has impacted on the immediate landscape character of the area, and whilst much of the sensitivity of the 
AONB is considered high, the sensitivity of the local area to change along the route of the transmission pylons is considered medium.

The proposals involve the construction of a new sub-station and ancillary buildings with road access from Sizewell Gap Road. To minimise 
the impacts of the sub-station on the surrounding landscape three key elements have been identified to reduce the landscape and visual 
impacts of the scheme. The first is the formation level for the sub-station, set at 9mAOD, which in many areas is over 3 metres below 
existing ground level. The effect of this will be to reduce the scale of the new structure in the landscape in local views, particularly from 
Aldringham Walks and from sections of Sizewell Gap Road. The second key element is the use of appropriate colours for the different 
elevations of the structures. In views where the building will be seen set against the sky, for example in views from the west, the use of 
light blues or greys should be used. In views from the east, where the building may be set against a landscape/wooded backdrop then the 
use of suitable greens should be used. This use of colour will help ‘blend’ the building into the local landscape, particularly in distant views. 
The third element is a 20-30m belt of woodland screen planting around the sub-station which ultimately, as it matures, will provide a robust 
screen to the building (see figures 6.7.5 and 6.7.6). 

Landscape restoration will also involve heathland creation across southern extents of the site, and along Sizewell Gap Road, with the aim 
of providing an extension to the heathland habitats of Aldringham Walks Conservation Area. 

All hedgerows lost as a result of the underground cable installation will be replanted.

The re-contouring of the site for the new sub-station will result in a volume of material which will be spread across areas of the site for hard 
landscaping. Existing vegetation has been retained, where possible, to provide an existing mature landscape and ecological framework 
around which the new landscaping proposals will develop.

The following hedgerows will experience partial loss: H1, H2 and H4. Of the fields currently in arable use approximately 0.7 hectares will be 
temporarily lost. After installation of the underground cables this area will be fully returned to arable use. The main field with the proposed 
sub-station will be permanently lost from arable use, covering an area of 8 hectares. Of this x hectares will be used for the sub-station and 
access roads; 0.5 hectares will be used for woodland and woodland edge planting; and over 1.5 hectares will be restored to heathland.

It is considered that the main site development construction works will have a moderate adverse impact on the local landscape as a result 
of the loss of farmland. 

The landscaping proposals will result in moderate beneficial impact, but these are unlikely to be significant. In the fullness of time the new 
woodland and landscape planting, and heathland creation will help integrate the new development in the local landscape, and extend the 
influence of Aldringham Walks Conservation Areas to the north-east.

10.3.11 Significance

The combination of medium sensitivity landscape and a moderate magnitude of change will result in a moderate level of significance, during 
construction works. After establishment of the restoration scheme it is considered that there will be a moderate beneficial  significance.

Sizewell Power Stations and electricity transmission route are already an important influence, and it is considered that the site area is able 
to accommodate further development along the route of the transmission pylons without fundamentally affecting its character.

10.3.2 Commercial Fisheries
The impacts of the proposed Greater Gabbard Offshore Wind Farm on commercial fisheries during its construction, operation and 
subsequent decommissioning (including cumulative impacts) arise from the following generic issues :
 

Access to Site
Presence of Structures and Cables
Debris
Impact on fishing methods

with indirect impacts arising from the following : 

Noise and Vibration
Spawning and Nursery Areas for Commercial Species
Suspended Sediment and Turbidity
Electromagnetic fields

This section presents the impacts of the project for the construction, operation and decommissioning phases.  Cumulative impacts are 
presented in Section 10.5.3.2.

The limitations of accurate reporting of landings data for vessels <10 m in length should be noted. So that these limitations could be met, 
the consultation process with all relevant stakeholders and the establishment of a fisheries liaison officer has provided the opportunity for 
the industry to present accurate data and comprehensive information for the purposes of this assessment. It is considered that the data 
and information presented are the best available. Subsequently, no information gaps that could have a significant effect on the analysis 
have been identified.

Based on data published by the Fisheries Statistics Unit of DEFRA, data supplied by ESFJC, KESFC and Belgium fisheries directorate, 
and reports received through consultation, the estimated value of both regional and local fisheries has been analysed using data for ICES 
rectangle 32 F1 and 33F1 initially, with landings data for local ports and finally the proposed wind farm site itself. See Figure 9.5.2-1.

It is likely that the fishing industry will see a further decrease in the number of active full time commercial fishing vessels over time. Since 
consultation meetings were initiated at Greater Gabbard wind farm there has been a decrease in the number of fishing vessel commercially 
operating in the area.

Based on feedback from consultations GGOWL believe that vessels from West Mersea, Harwich, Southwold Lowestoft and Great Yarmouth 
have been sold, all outside the area, reducing the fishing effort yet further. From consultation, the main reason for this is the pressure from 
quotas, fuel prices and lack of crews which when combined have driven skippers and owners into selling up and leaving the industry.

●
●
●
●

●
●
●
●
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There is also a distinct lack of new blood entering the fishing industry.  A recent Seafish survey stated that the average age of fishermen in 
UK was fifty years of age with most skippers being sixty years old. Fishermen consulted also indicated that should further decommissioning 
rounds be announced they would seriously consider applying for them especially if the option for under 10 metres vessels be permitted.

The Dutch have recently announced that they will have a decommissioning round throughout 2006, with applications made through the 
latter part of 2005. Initial indications from PO Oost in Urk state that there could be as many as 30 vessels applying for decommissioning. 
This will have a significant impact on the Dutch fishing effort in the southern North Sea. No information is available on a potential Belgian 
decommissioning round.

The under 10 metre fleet may in the future be faced with further restrictions which could increase the likelihood of changing to part time 
fishing or selling up altogether even further. Such factors include : 

quota restrictions remaining in force with possible small increases to Sole quota
fish prices remaining stable since 2002
potential rises in fuel prices

To summarise, the fishing industry is going through a difficult phase, and the likelihood is that fewer vessels will be fishing the areas around 
the proposed Greater Gabbard Offshore Wind Farm once constructed and operational than are at present.

10.3.2.1 Construction Phase

The impacts during the construction phase will in general be temporary, some lasting the length of the construction phase, with others 
having a shorter duration.  The construction programme is given in Section 6.6.5.

Access to Site
Greater Gabbard Offshore Winds Ltd intends to apply to the Secretary of State for a temporary offshore construction safety zone under 
Section 95 of the Energy Act 2004.  The purpose of this zone is to protect the safety of project plant and personnel, and the safety of third 
parties during the construction and commissioning phases of the wind farm.

Although the stated safety zone encompasses the entire wind turbine area, the extent of the safety zone at any one time will be dependent 
on the locations of construction activity, and a rolling safety zone is therefore proposed.

It is intended that third parties (including fishing vessels) will be excluded from any safety zone during the construction period, and that the 
zone(s) will be marked in accordance with Trinity House Lighthouse Service recommendations.

The imposition of a safety zone will have a significant effect on those vessels intending and able to fish there.  This is forecast to affect 
20 boats, from Southwold, Orford, and Harwich.  Table 10.3.2-1 shows seasonal fishing activity which may coincide with construction 
activities.

●
●
●
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Fishing Activity
            

Bass Netting
            

Beam Trawling
            

Potting export cable only
             
Trawling

            
Long Line
             
Gill Netting / Trammel

            

Table 10.3.2-1:  Seasonal Fishing Activity

Clearly such an approach would emphasize the requirement for effect liaison with local fishermen and a Fishery Liaison Officer will be 
appointed by the developer to liaise between contractors and the fisheries stakeholders.

Fisheries liaison is an established practice, and local meetings will continue to be held to keep the fishing industry fully informed of 
development. News notices have been sent out throughout the project to individual fishermen and backed up by the issue of notices in the 
Kingfisher fortnightly bulletin (and published on www.greatergabbard.com), and this will continue throughout the construction phase.

During the installation of the export cables and during the crossing of the existing telecoms cables an advisory safety zone will be 
implemented as agreed with the relevant regulatory authorities,.  It is likely that this zone will move with the installation work.  The impact 
on fishing of the rolling safety zone is considered to be temporary and therefore not significant.

Presence of Structures and Cables
The majority of the construction works will be completed within one or more rolling temporary construction offshore safety zones. As such 
any interaction between structures and cables will be limited to those areas in which construction has been completed. 

Debris
Marine construction projects generally incorporate the operation of large engineering plant. One of the potential implications arising from 
such operations can be the abandonment of debris, waste and spoil on the seabed. Fabricated steel, cable excess wire hawsers, misplaced 
ballast and discarded cuttings can cause severe damage to towed and static fishing gear, particularly heavy debris, which may impair 
vessel stability and maneuverability, or bring the vessel to a sudden stop.

The control of debris and dropped objects during construction will form part of the Project Environmental Management Plan.  Contractors 
will be required to remove their debris from the construction site, and will be required to complete pre and post side site surveys to identify 
any foreign objects.

The impact of debris on commercial fishing activities is therefore considered to be low and not significant.

http://www.greatergabbard.com
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Impact on Fishing Methods
The main impact on fishing methods arises from the lack of access afforded by temporary offshore safety zones.  The lack of access will 
impact on all methods  of fishing which use the wind farm array site such as drift netting, long lining, gill & trammel nets, trawling and beam 
trawling.

Sole drift nets are shot on the Aldeburgh Napes, by the vessels from Aldeburgh and Southwold, with occasional visiting vessels from 
Lowestoft, but displacement of the fishery will be temporary during cable installation.

The landfall position is not an area that is fished using drift nets.

Noise and Vibration
The effects of underwater noise on fish and other marine fauna during construction, specifically the pile driving of piled foundations into the 
seabed is considered in Section 10.2.2 and 10.2.3. The final method of construction of the proposed Greater Gabbard Offshore Wind Farm 
is yet to be determined and several options are available.

From literature searches it would appear that little work has been carried out on the response of fish to the noise produced by pile driving to 
date, although this is being addressed currently by a COWRIE (Collaborative Offshore Wind Farm Research into the Environment) funded 
study.
 
It is likely that any piling will initiate an avoidance reaction in the fish at the site. The effects of the construction process on fish are described 
in Section 10.2.2.  It is anticipated that the majority of the species of fish on and around the wind farm site would only avoid the noise 
from piling within a few hundred metres and this would represent a negligible magnitude impact of overall minor or negligible significance, 
depending on receptor importance.

The Greater Gabbard project is willing to be used for generic research into the avoidance reaction of fish to piling.

Spawning and Nursery Areas for Commercial Species
The effects of the construction process on fish are described in Section 10.2.2.  It is anticipated that the majority of the species of fish on 
and around the wind farm site would only avoid the noise from piling within a few hundred metres and this would represent a negligible 
magnitude impact of overall minor or negligible significance, depending on receptor importance.

For herring the impact may be of low magnitude and moderate significance.  This would only apply for piling within 3.9km of the herring 
spawning area between October and February.  Outside this period the impact is considered to be of overall minor significance for 
herring.

Suspended Sediment and Turbidity
Increased levels of suspended sediment and turbidity may impact on fish behaviour and hence the fishery.  Temporary increased sediment 
levels will be apparent during the construction process, especially in the installation of cables, excavation of material for gravity bases and 
installation of rock for gravity bases and scour protection material.

The results from the coastal processes assessment (Section 10.1.2) indicate that these impacts are temporary and are restricted in extent.  
Therefore the indirect impact of increased sediment concentrations on commercial fishing are considered negligible.

Electromagnetic Fields
Electromagnetic fields will only be apparent in the subsea cables following energisation.  There are therefore no impacts during the 
construction stage.

10.3.2.2 Operation Phase

The installation of up to 140 wind turbines would result in the total loss of seabed of up to 338,920m2, which equates to 0.24% of the total 
wind farm area.  It is extremely unlikely that this would have any discernible effect on local commercially exploited fish populations.

Any loss of habitat is likely to be offset by the creation of new habitat provided by the turbine towers and artificial reefs created by protective 
rock armouring. This has the potential to increase the biodiversity of the site. Depending on the eventual design of the foundation structure, 
it is possible that there could be a marked increase in environmental carrying capacity of crabs and lobsters which act as an attraction to 
demersal fish, such as cod. Any impacts arising from habitat loss and creation are deemed to be neutral.

Scour protection through the deposition of rock armouring around the turbine bases, and the need to restrict access of towed gears to the 
site will affect trawling activity more than any other type of commercial fishery. 

However, the introduction of artificial reef habitat via the installation of scour protection may have positive benefits.  

The proposed wind farm site impinges on small areas of known lobster distribution. Young fish in these nursery areas will also be subjected 
to the potential impacts and effects described below. However, it is intended to restrict beam trawling within 500m of wind farm structures 
and it is possible that a reduction or elimination of sea bed disturbance from trawling will benefit lobsters. In time, a reduction in juvenile 
fish mortality may also contribute to increased adult populations locally.

GGOWL may consider the potential for a lobster seeding scheme in the area.  This concept has initially received a positive response from 
fisheries representatives and the ESFJC.

Access to Site
GGOWL will apply under Section 95 of the Energy Act 2004 for safety zones during wind farm operation.  The following safety zones and 
limitations on practices are proposed :

Each wind turbine structure will have a safety zone of 50m radius for non-project vessels
Each offshore transformer platform will have a safety zone of 50m radius for non-project vessels
Each met mast will have a safety zone of 50m radius for non-project vessels

GGOWL will also be applying for a “restriction in practices” safety zone within the wind farm area as follows : 

No beam trawling, drift netting or anchoring (for non-project vessels) within 500m of any wind turbine, sub-station platform or met 
mast except as denoted in the Project Description, Section 6.5.11.3

Practices such as fishing with pots, lines or drift nets and static nets are not discouraged within the wind farm area, however whether 
these practices persist would be a judgment for the skipper involved.  Access within the turbine array for fishing vessels on passage is not 
discouraged.

●
●
●

●
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The imposition of a safety zone and restrictions in the types of fishery that can carry on within the turbine array areas will have a significant 
effect on those vessels intending and able to fish there.  Clearly such an approach would emphasize the requirement for effective liaison 
with local fishermen and a Fishery Liaison Officer will continue to be employed by the developer to liaise between contractors and the 
fisheries stakeholders.

Navigational safety issues are addressed in detail in Section 10.3.3.

Presence of Cables and Structures
During poor weather, navigation within the wind farm areas would present an increased risk to vessels compared with the existing situation 
(see Section 10.3.3). However, under good weather conditions during which smaller fishing vessels would normally access the site, 
navigation between turbines should be practicable and safe. This is subject to the effects of hydrographic changes induced by the presence 
of the turbines 

At present, the indications are that effects of the turbine on wave heights and induction of tidal eddies are likely to be small (see Section 
10.1.2) and hence the subsequent effects on fishing operations will be negligible.

It is not envisaged that the presence of the structures and cables will create a significant hindrance to the passage of fishing vessels 
through the wind farm.

The presence of the structures and cables will have a negligible incremental effect on trawling and beam trawling vessels, as the restrictions 
arising from lack of access to site will prohibit such activities.

The presence of cables within the wind farm should have a negligible effect on netting and lining which may still occur in the wind farm.  
Cables between wind turbines are likely to remain buried, and therefore the risk to netters and liners is low.  Cables installed across the 
banks are sited in areas where lining is not performed and where drift netting is less prolific, and therefore the presence of such cables 
is not considered to be significant.  The following table summarises the risk to unburied or shallow buried cables, from different types of 
fishing : 

Fishing method Item weight
in Kilograms

Penetration in soft 
seabed (cm)

Penetration in hard 
seabed (cm)

Cable Strike risk to 
shallow or un-buried 
cable
High. Medium. Low

Beam Trawl 10 to 12 
metre Open

4000 20 to 30 10 –15 High

Beam Trawl 4.5 metre 
Chain Mat

5500 20 to 35 10 – 15 High

Otter Trawl Single, 
Otter Board

300 to 1200 10 to 20 10 Medium

Twin Rig Trawl Clump 
Weight

250 to 800 10 5 Medium

Triple Rig 120 to 200 5 -10 3-5 Low

Pair Trawl No Otter boards or 
weights

5 sweep 5 sweep wire Low

Table: 10.3.2-2:  Penetration Level of fishing gear.

The ability of the contractors to bury the cables to the required depth is paramount to their safety and is also important to the safety of 
fishermen.  GGOWL has stated a minimum cable burial depth and a target burial depth in order to reduce this risk (see Section 6.5.7).

Debris
Following wind farm construction, the site will be cleared of debris which has arisen out of construction activities, (wherever practicable).  
Therefore the wind farm area will be free of Greater Gabbard debris at the start of the operations phase.  

Should debris be detected during operations which is a result of wind farm operations, such debris will be removed in accordance with the 
Operations Environmental Management Plan.  

The impact of debris on commercial fishing activities during wind farm operation is therefore considered to be low and not significant.

Impact on Fishing Methods
Drift Netting
Drift netting is an important fishery at the proposed Greater Gabbard Offshore Wind Farm, principally for Bass.  Drift Netting is mainly 
undertaken in the shallow water over the sandbanks, as the fish like to swim in the surf. 
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With the proposed positioning of wind farm structures clear of the sand banks, the effects on the bass fishery on the Inner Gabbard and 
The Galloper. Consultations have indicated that the best drift netting takes place at the northern end of the banks, with the southern end 
less effective.  Vessels will be able to continue to shoot nets off the bank and haul on the other side of the northern end of the bank clear 
of the structures. 

Based on todays levels of activity this is forecast to affect around 10 boats, from Southwold, Orford, and Harwich Aldeburgh and Ramsgate.  
This lost ground may result in vessels having to make longer transits to drift netting areas, although access to the Outer Gabbard and 
Enterprise would remain unhindered.  The reduction in available area may also drive vessels to compete on alternative grounds creating 
increased competition for fish resources on these grounds.

The impact of the export cables on drift netting is considered to be negligible.

Long Lining
The majority of long lining takes place from the Port of Lowestoft, where vessels shoot lines at a length of up to 4 nautical miles. There are 
currently 5 commercial long liners working from Lowestoft. Visiting vessels may increase the number up to 10 vessels at peak times.  The 
distance between the turbines (650m minimum) will not allow this length of line to be shot using current techniques.  The lines sink to the 
seabed and drift on the tide.  There is a possibility that the lines can entangle around structures whilst still in the water column. Fishermen 
consulted have expressed concern at this. 

Any long lines choosing not to fish within the wind farm are likely to intensify fishing activities in other areas to compensate for the loss of 
ground creating a “knock on” effect.

The long lining fleet may benefit from the lack of access for beam trawlers during wind farm operation, although the magnitude of this effect 
is difficult to predict.

GGOWL intends to engage with the long lining fleet to investigate methods of long lining which can operate safely within the wind farm, 
such as using shorter lines with larger weights.  Such changes may not wholly mitigate any impacts, as there may be lost fishing time due 
any increased time shooting, hauling and rigging such fishing gear.

Taking into consideration the mitigation measures which could be put into practice for this type of fishing the overall, the impacts on long 
lining are not considered to be significant,

Gill/Trammel Netting
Netters predominantly shoot around wrecks and obstructions. Access to wrecks and obstructions will still be possible after the wind farm 
has been constructed. Netters may be able work potential artificial reefs created around wind farm structures or any scour protection 
material.

Netters may also benefit from the lack of access for beam trawlers during wind farm operation, although the magnitude of this effect is 
difficult to predict.  The impacts on gill / trammel netting are not deemed significant, and may even be positive.

Trawling
Trawling (not to be confused with beam trawling) within the wind farm may be possible provided straight tows can be maintained. The 
potential hazard to a vessel will arise should a vessel snag its gear or break down within the turbine array. 

The decision on whether to trawl within the wind farm will reside with the vessel skipper.  Consultation with local fishermen has indicated 
that, most trawler skippers would not be willing to risk fishing within the wind farm. The trawlers that occasionally fish these areas are small 
vessels mainly from West Mersea. Other trawlers, from the Grimsby area rarely visit the area.

GGOWL believe the total number of small trawlers operating in the area of the wind farm is five.  These vessels are mainly from the ports 
of Lowestoft, West Mersea, Whitstable, Harwich and Felixstowe. Occasional visiting vessels from Northeast ports and South west ports 
have been recorded.  The overall impact of the wind farm on trawling is not deemed significant.

Beam Trawling
GGOWL will apply for a “restriction in practices” safety zone of 500m around all wind farm structures in relation to beam trawling in order to 
maintain the integrity of the wind farm components.  As beam trawling is the most intensive fishing method in the ICES blocks 32 F1 33F1 
32F2 and 33F2, it is likely that the impact on this fishing method will be significant.

It is likely that these impacts will be felt within the Belgian and Dutch fleets more than any others. Beam trawlers from the UK spend little 
time in the area of Greater Gabbard, with occasional visits from the south-west beam trawlers.

From the satellite data supplied by SFIA, it appears that the most intensely fished areas are to the north east and south east of the 
wind farm. Over the past 5 years a total of 10 vessels were seen within the boundaries of the Inner Gabbard and 30 vessels within the 
boundaries of the Galloper were seen to be active. 

Due to the historical rights of the French and Belgium vessels to be able to fish up to the 6 mile fisheries limit, consultation documents were 
sent out to Belgium, Dutch and French authorities. Responses were received from the Belgium and Dutch fishermen. The main concern 
raised was the potential loss of access to the site.

Figures supplied by Dienst Zeevisserij in Belgium indicate that up to 80 vessels of less than 24 metres in length and less than 221 kW may 
be able to prosecute this fishery.  

The impacts on beam trawling are expected to be significant for those vessels intending to beam trawl at the site.  Within the context of 
the area fished by such vessels this is regarded as low impact.  These are predominantly Belgian and Dutch vessels, with impacts on the 
UK fleet considered to be negligible.

Noise and Vibration
As a wind turbine spins, vibrations travel down the mast and are transmitted into the surrounding water and seabed.  The noise generated 
by the turbine increases as the wind speed increases but this is offset by an increase in background noise from wind and waves etc.  The 
sounds from operating wind farms are generally of low level and low frequency.
 
It is unlikely that fish will display an avoidance reaction, based on the estimated noise from operating turbines (see Section 10.2.2).  In 
addition, any fish in the vicinity of an operating turbine are likely to habituate to low-level noise in a short space of time.  This is supported 
by the knowledge that large numbers of fish are often found around ‘noisy’ offshore structures such as oil and gas installations.  Such 
aggregations may occur due to the fish seeking shelter from currents, predator avoidance or improved foraging opportunities on the 
abundant encrusting life on hard structures.  
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Spawning and Nursery Areas for Commercial Species
The effects of the wind farm operation on fish spawning are described in Section 10.2.2.  It is concluded that the nearest known spawning 
grounds of cod are tens of kilometres to the east of the proposed wind farm and are therefore unlikely to be significantly affected by the 
noise generated by operating turbines.  There are no known spawning grounds of any other commercial species in the vicinity.

Suspended Sediment and Turbidity
Increased levels of suspended sediment and turbidity may impact on fish behaviour and hence the fishery.  Increased sediment levels may 
be apparent during the operations phase, especially due to the scouring around turbine bases.

The results from the coastal processes assessment (Section 10.1.2) indicate that these impacts are restricted in extent and not significant.  
Therefore the subsequent impact of increased sediment concentrations on commercial fishing are considered negligible.

Electromagnetic Fields
Electromagnetic fields will be apparent within the subsea cables when electricity is generated.  The impacts on fish populations are 
assessed in detail in Section 10.2.2

10.3.2.3 Decommissioning Phase

As decommissioning approaches, a decision will have to be taken whether to retain any new habitat created during construction and 
operation, or to remove it as a step toward reinstating the original environment. Under the terms of The Crown Estate Lease, all structures 
must be removed down to at least the seabed level and cables removed.

Any works to remove the structures are likely to create similar impacts as the construction process, such as loss of access, etc.  

The removal of any scour protection material is likely to have a detrimental impact on any established artificial reef which may have 
developed during wind farm operations. 

10.3.3 Navigation
10.3.3.1  Introduction

This section addresses the potential impacts on navigation and shipping arising as a result of the proposed Greater Gabbard Offshore 
Wind Farm. The objective of the risk assessment is to determine the different types and extents of hazards to navigation and shipping 
introduced by the wind farm and where necessary, to identify relevant mitigation measures to be implemented by the proposed Greater 
Gabbard Offshore Wind Farm.

Guidance Notes
In the context of the proposed Greater Gabbard Offshore Wind Farm as an individual development, the guidance note published by Defra, 
CEFAS and DTLR (Offshore Wind farms: Guidance Note for EIA in respect of FEPA and CPA requirements, Version 2, June 2004.) advises 
that wind farm developers should refer to the MCA guidelines for the assessment and impact of offshore wind farms.
The MCA have produced a Marine Guidance Note (MGN) titled Proposed UK Offshore Renewable Energy Installations (OREI) – Guidance 
on Navigational Issues (MGN275). Although the MCA are not a statutory consultee they are an executive agency of the DfT and are 
responsible for maritime safety. In addition the MCA represents several stakeholders including commercial and recreational shipping, 
fishing, ports and harbours, aggregates, and the general public.

MGN 275 contains annexes with specific recommendations:
Annex 1: Considerations on site position and structure
Annex 2: Navigation, collision avoidance and communications
Annex 3 Safety and mitigation measures recommended for OREI during construction, operation and decommissioning.
Annex 4: Standards and procedures for wind turbine generator shutdown in the event of a search and rescue, counter pollution or 
salvage incident in or around a wind farm
Annex 5: Section 36 of the Electricity Act 1989 (as amended by the Energy Act 2004).
Annex 6: Article 60 of the United Nations Convention on the Law of the Sea (UNCLOS), relating to artificial islands, installations and 
structures in the exclusive

These recommendations include specific requirements on surveys, assessment and operational requirements.
Reference Information
The following inputs have been used in this Navigation Risk Assessment : 

Traffic Survey, Marico Marine 
Data acquired from the GGOWL metocean campaign
Data acquired from the GGOWL geophysical campaign
Local Admiralty Charts
Consultation with Harwich Haven Authority, DTI, MCA, Sunk Users Group, The Chamber of Shipping, Trinity House and other bodies
Shipping Collision Risk Assessment, Anatec UK Limited

10.3.3.2  Evolution of Site Boundaries to Reflect Existing Navigation Patterns

In early 2005, the siting constraints for the proposed Greater Gabbard Offshore Wind Farm were established in consultation with relevant 
authorities.  The existing navigation patterns were established as the principal siting constraint for the project.  Figure 10.3.3-1 presents 
the original and proposed site boundaries, together with the navigation patterns derived from the navigation survey.  It can be seen that 
the boundaries of both wind turbine arrays have been modified away from the tails of each bank into areas of lower traffic density.  The 
new co-ordinates were agreed with navigation consultees, and reflect the current status of discussions within the Sunk Users Group (see 
Figures 10.3.3-8 and 10.3.3-9).

The Navigational Risk Assessment that follows considers the risks based on a worst case environment with a maximum number of turbines 
being located within the red line boundaries.  

●
●
●
●

●
●

a)
b)
c)
d)
e)
f)
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Figure 10.3.3-1 Evolution of Project Site Boundaries

10.3.3.3 Methodology

The Navigational Risk Assessment that follows is fully compliant with the requirements of MGN 275.  
At present the DTI and BMT are developing guidance that will further enhance and complement the current requirements. Consultations 
are underway before it is issued in draft form.  It is already clear that elements of this proposed guidance are useful in assessing risk and 
some have been adopted in this study, such as the preparation of a detailed Hazard Log and mitigations that can be applied to the identified 
hazards.  In addition a detailed numerical analysis of the vessel to tower collision risks has been undertaken on an indicative layout.
Quantitative or Qualitative Risk Assessment is a powerful decision-making tool, which can assist in the selection of acceptable solutions 
to safety problems. 

The risk assessment process comprises the following steps : 

Figure 10.3.3-2 The Risk Assessment Process

Identification and categorisation of the possible hazard events in and around the project
This involves the identification and categorisation of the marine and navigation hazards in and around the project that may cause injury to 
personnel, damage to an asset or the environment.  Many of the hazards to this kind of marine project are generic and thus a mixture of 
past experience and brainstorming around the unique features of this wind farm project provide the most suitable way to proceed.
For projects of this type, it is necessary to define the boundaries.  For example a ship can be considered as a system, which includes all 
its safety features and equipment, crew, cargo and phases of cargo operation.  The boundaries can be sub-divided if there are significant 
changes.  Similarly, for the types of vessel or type of fishing or where the vessel is navigating or working.  The level of hazard identification 
and risk assessment can also depend on the degree of detail within the boundary and the perceived dangers.

Understanding of how the Hazard Events Log can be used to develop a list of Worst Credible Accidents and Incidents
The hazards identified can be collated into a Hazard Log and then examined and grouped so that the most significant can be identified.  
These are then woven into a set of scenarios to understand how threats may be initiated and then develop into accidents or incidents. 
These initiating events can be thought of as something ‘going wrong’.  Examples in the marine environment, would be: a blackout onboard 
a passing vessel, a human error in trawling in the wrong place or the Pilot issuing an incorrect order. 
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The scenarios should be realistic with the aim being to establish credible scenarios and not catastrophic ones.  These scenarios have only 
the very remotest probability of occurring.  

Hazardous events do not necessarily cause loss of life or damage.  The development of the identified hazard into a serious incident 
depends on the effect of mitigating factors and how the intervention by human beings can affect the outcome.

Understanding how the Risks may be Mitigated or Controlled
Each hazard can be represented by a threat or broken down into a series of threats, which have the potential to lead to an accidental event 
or incident, known as a Top Event.  Worldwide accident and incident statistics and other projects have shown that the general top events 
in a marine project can be broken down into 

Collision
Grounding
Fire and explosion
Foundering
Weather damage
Piracy events

This risk assessment will concentrate firstly on the main risks to the wind farm.  Secondly it will address the risks that the wind farm and its 
high voltage cabling pose to other mariners and vessels. 

Each Top Event may lead to unwanted consequences and so mitigation measures or post incident actions need to be in place.  Examples 
of mitigation measures are: a larger vessel could anchor before drifting into the wind farm, the lighting scheme to warn vessels of the wind 
farm’s presence.  The consequences may be developed so they are related to personnel, the asset and the environment.  Just like recovery 
measures, there should be threat barriers to prevent the threat escalating into a Top Event.  An example of this would be an emergency plan 
developed for implementation by the Coastguard.  The clear identification of the barriers and recovery measures enables risk management 
to be effectively implemented.

Thus a qualitative approach using worst credible scenarios will be adopted for this Risk Assessment.
 
Screening of the risks, clearly identifying those which are intolerable, those which require Risks Reduction Measures to reduce them to 
ALARP (As Low As Reasonably Practical) and those which can be managed by Continuous Improvement

The probability and consequence risks need now to be assessed against predetermined and standardised criteria.  Should the risks prove 
intolerable then an alternative method needs to be found or the risks need further management with additional barriers.  

Even if risks are screened as tolerable they will need to be managed to ALARP but the risk management effort should be focused to 
where it will have the greatest reward.  Thus the matrix is subdivided into a (yellow) ALARP zone where risk reduction measures should 
be incorporated and a (blue) Manage by Continuous Improvement zone. As a general rule the measures adopted for the ALARP zone will 
reduce these slight risks further and thus it is not necessary to adopt specific measures for these risks at this stage.  To help with the risk 
ranking process the highest risks are plotted on a Risk Assessment Matrix 

●
●
●
●
●
●

   Figure 10.3.3-3 The Risk Assessment Matrix

Each scenario leading to a Top Event can be plotted on the Risk Assessment Matrix and thus a worst credible scenario identified for that 
Top Event.  If all the worst credible scenarios for each Top Event are plotted, the worst credible scenario for the project can be identified.  If 
any should fall into the intolerable region, the project should seek to introduce further mitigation to bring the risks to ALARP. 

The risks in the yellow, ALARP zone must still be managed.  Risk reduction measures should be implemented and those risks remaining 
must be demonstrated to be ALARP.  

For those falling in the blue zone they should still be managed on a continuous improvement basis.

As can be seen the Risk Assessment Matrix increases in severity and likelihood.  The scales have been deliberately set in words rather 
than distinct probabilities or monetary values.  Likelihood increases from ‘never heard of in the industry’, which is a very rare event, to 
‘happening several times a year at a particular wind farm’.  In the intervening categories ‘a large company’ would be defined as one, which 
controls about 10% of the industry, having wind farms in several seas.  The offshore wind farm industry is still young and fragmented, but 
it provides a useful and valid concept to present the risks in sequential steps
.
It is also beneficial if the position of some of the Top Events on the matrix can be verified by calculation or modelling.  Here both site-specific 
studies can be undertaken and their findings cast onto the matrix, or, studies from other sites and offshore installations can be considered 
and their calculated or modelled risks cast on the Risk Assessment Matrix.  For this navigational risk assessment powered and drift collision 
risk models are used from offshore platforms and site specific modelling of the collision risks has been undertaken.
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Mitigation and Likelihood Reduction Measures
With the risks defined it is possible to plot them on a risk matrix.  This gives a visual impression of the scale of the risks, but also offers an 
opportunity to understand their control.  Two options exist to reduce them to ALARP; the first is to tackle the frequency.  An example of this 
would be how often a passing Bulk carrier breaks down (this is controlled largely by third parties, over which the wind farm developer has 
little direct control).  The second is to tackle the consequences.  Here, better collision protection, or greater passing distances could be 
given to the wind farm, which would reduce the consequential effects on personnel, the asset and the environment.
With the process complete, the Risk Assessment information can be usefully incorporated in the decision-making process for the wind 
farm.

Presentation of Results and Suggested Risk Reduction Measures
The positioning of the Top Events on the matrix for the various options developed for the wind farm is an excellent way to rank alternative 
methods or layouts on risk.
  
Note on the Use of Statistics
Any analytical method must be considered with the objectives of the study and compatible with available data.  Actual accident statistics 
relating specifically to wind farms are at best difficult to obtain and probably non-existent.  However there are statistics relevant to shipping 
and offshore structures, which have been consulted.

The approach adopted is to assign levels of risk based on experience and engineering judgement having due regard to the statistics 
available.  Due to the nature of the operations, which are considered, accident statistics based totally on either offshore or onshore 
operations may not be correct.  However, the statistics presented show significant trends in accidents to personnel and highlight areas 
where increased awareness is necessary.

10.3.3.4  Risk Levels

There is no nationally or internationally defined level of acceptable navigational risks but Mariners do accept these while carrying out their 
work.  For example: 

while making a transit of the Dover Straits on a large tanker the risk of collision with another vessel is about 3.5 x 10-5 per transit;
in a fairly busy region of the North Sea with over 1000 vessels per year passing within 3 miles of the platform the collision risk to the 
Alba Platform has been assessed at 5.3 x 10-3 per year;
In the quieter area of Morecambe Bay with about 170 per year passing within 3 miles of the platform the risk of collision has been 
assessed at 4.4 x 10-4 per year.
Anatec have undertaken a detailed study of the particular collision risks around the wind farm site and conclude that the risk of an 
errant vessel colliding with a tower is 5.6 x 10-3 per year.

Not all events will lead to an actual collision, in many cases other factors or actions will intervene.  In some of these the sequence of 
events leads only to an ‘encounter’ .  In others the events are noted at an early stage and corrected.  Anatec have undertaken a detailed 
study of the ‘encounter’ frequencies between vessels and towers around the wind farm site and conclude that the risk of an errant vessel 
‘encountering’ a tower is 2.0 x 10-1 per year.

●
●

●

●

Figure 10.3.3-4:  General Collision Risks Presented on the Matrix

Where the wind farm affects or restricts the flow of traffic around its location then the knock-on effects are considered.

Identifying the Risks
A HAZID (Hazard Identification) and HAZOP (Hazard and Operability Study) have been carried out using the DTI’s latest Hazard Log and 
GGOWL’s Risk Register to assist in identifying the risks that could or can exist.

From studying the Hazard Log and Risk Register, using historical accident statistics, reviewing the trades undertaken, operation of the 
maritime industries, other risk studies, papers and assessments, five Top Events associated with the proposed wind farm have been 
identified, these being: 

powered collisions from passing ships;
drift collisions;
snagging of the power cables;
dropped objects;
special risks during construction and maintenance.

●
●
●
●
●
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10.3.3.5  Powered Collision Risks

Powered collisions may occur at any stage of the project evolution (construction, operation or decommissioning).  For the purposes of this 
assessment, a “worst case” approach has been adopted considering the turbines positioned within the red line whereby impacts during 
wind farm operation are applied.  This phase is applied as more structures will be in the water and fewer project craft will be in the area.

General
Collision forms one of the largest group of shipping casualties world wide and occurs as set out in Figure 10.3.3-5:

Figure 10.3.3-5 Worldwide Collisions by Location

Many of these collisions are between moving vessels (47%), but a considerable number occur either at anchorage or in harbour where 
the vessel is likely to strike a fixed quay.  It can therefore be assumed that about 1 in 5 collisions are between a moving vessel and a fixed 
object in or around a port.  Furthermore, due to the restricted nature of the location these will generally happen at low speed.

While at sea, in both open and coastal waters, vessels are likely to be either moving or drifting, again the figures indicate that about (62%) 
of all collisions occur here and as such is the highest risk area.  In the most crowded seaways, such as the Dover Straits, the risk of collision 
is in the order of about 3.5 x 10-5 per transit with hundreds of vessels passing through the strait each day. 

An alternative, and perhaps a more comparable risk is set by a collision between a passing vessel and an oil platform.  Studies in the North 
Sea and Morecambe Bay area indicate these risks are much lower, at 5.3 x 10-3 per year and 4.4 x 10-4 per year.

The largest single cause of collisions is human error (63%) with equipment failure (28%) being the second most likely cause.  Other reasons 
include adverse weather, underpowered tugs and vessels for manoeuvring, floating debris and submerged objects.

Further the Marico surveyors concluded from their traffic survey that there were no collisions in the area, but one near miss was observed 
during their survey.  They concluded that the chance of an incident or reported near miss was 7.4 x 10-5 per transit or 2.76 incident or near 
misses per year for the whole surveyed area.   
 
However considering just the area of the Inner Gabbard and The Galloper, this reduced to 1.7 x 10-5 per transit or 0.46 incident or near 
misses per year.

The Marine Accident Investigation Branch (MAIB) database identifies 35 accidents and hazardous incidents relevant to the proposed wind 
farm site between 1991 and 2005. These are classified as follows:

3 Collisions
13 Hazardous Incidents 
18 Machinery Failures
1 Capsize/Listing

One of the Collisions involved a vessel dragging her anchor and hitting another vessel in the Sunk anchorage during a gale. Another 
involved two vessels in fog to the west of the Inner Gabbard/Galloper gap, whilst the third was an alleged collision between a fishing vessel 
and a general cargo vessel well to the south of The Galloper.

The MAIB supplied data of the hazardous incidents.  Detail was supplied on only four of these, but the MAIB confirmed that 10 of the 13 
incidents were ‘Near Miss’ incidents. 

Where detail of the Machinery Failure incidents was supplied, it was noted that all situations involving the loss of power aboard the vessel 
were recovered either by restoration of power or by supply of a tow to harbour. The incidents nearest to the proposed site (Numbers 6, 8 
and 18 on Figure 10.3.3-6 below) involved a fouled propeller on two occasions (6 and 18) and loss of power due to a failed fuel pump on 
the other (8). All three vessels were towed safely to harbour.

The most significant incident, researched from other sources, is the grounding of the HANJIN OTTAWA on 22 May 2003 on The Galloper 
while overtaking a coaster.  The 69,000 tonne German flagged container vessel grounded following a series manoeuvres to avoid a small 
coaster. In an exercise of questionable seamanship by her Master the vessel grounded on the The Galloper close to the North Galloper 
buoy.  The vessel was refloated the next day with the aid of the tugs and she suffered no major damage, her hull remaining intact. 

●
●
●
●
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Figure 10.3.3-6 :  MAIB Data Plot

The Coastguard Management Information System (CMIS) is used by the Maritime and Coastguard Agency (MCA) to record and co-
ordinate events relating to marine emergencies.  Data relevant to the proposed wind farm has been requested from CMIS.
Overall, the numbers and types of marine incidents reported in the area are in line with nationally reported statistics.  Most of the incidents 
are not specific to this area and represent a ‘normal’ number of inevitable incidents resulting from the nearby operation of the Harwich 
Haven, London and Medway ports.   

As would be anticipated there are significant traffic movements of vessels passing close to the proposed site of the wind farm.  The Marico 
Traffic Survey reported that on average 115 vessels tracked each day with a maximum 140 tracked on 31 August 2004 within 10 nm of the 
proposed site as vessels enter the Harwich Haven, London and Medway ports or move to the anchorages.  

A large number of vessels approach (and leave) the general area from the north and these split into vessels approaching the Harwich 
Haven ports through the Shipway (Route 4A, 16 vessels per day), which is the busiest. This route is well clear of the site and separated 
from it by the Shipwash bank.  Another group of vessels approaches the Sunk Pilot station (Route 4. 14.7 vessels per day) these vessels 
pass some 6 nm from the site.  ‘Through’ vessels which pass to the west of the site (Route 6, 13.4 vessels per day), currently pass on 
average some 1.4 nm from the closest point of the site boundary.  There are also ‘through’ vessels that pass to the east of the site on a 

dispersed route (Route 7, 8.8 vessels per day) these vessels are separated from the site by the Outer Gabbard bank and pass some 7 
miles to the east.

Vessels pass to the north of the site as they approach (and leave) the Shipway (Route 2, 11.9 vessels per day) or turn to the southwest 
and approach the Sunk Pilot station (Route 2A, 1.6 vessels per day) these vessel pass some 2 nm from the site.  It is on this route that a 
vessel could be tempted to ‘cut the corner’ and pass between some of the wind farm turbine towers.

Of key concern are the vessels that pass through the Inner Gabbard and The Galloper banks between the two areas of the site. Vessels on 
Route 1, which average 12.7 vessels per day, at present pass 0.65 nm off the south western corner of the Inner Gabbard section of the site 
when east bound and 0.79 nm when west bound.  The traffic on this route is unbalanced with considerably more vessels travel eastbound 
(9.2) than westbound (3.5).  This is because the substantial RoPax and high speed ferry traffic has adopted its own routeing measure, 
sailing eastbound on this route and westbound on Route 2.  Careful analysis of this traffic has been undertaken and at present the traffic 
tracks on a course of approx 090 / 270 °, passing to the south of the South Inner Gabbard buoy and to the north of the North Galloper 
buoy on a route of some 1.2 nm wide. The Sunk Users Group has proposed a Traffic Separation Scheme (TSS) for the Sunk Area and this 
included a TSS in the Inner Gabbard / Galloper gap.  The proposed direction of the TSS will be 067 / 247 Deg and this has the effect of 
widening the ‘gap’ to 2.85 nm. This scheme may be in place before the wind farm is constructed and the proposed wind farm boundaries 
have been shaped to accommodate the TSS. The TSS will be a significant risk mitigation measure and has been considered in detail in 
this study, however its benefits have not been assumed in evaluating the current risks.

Vessels also pass to the south of the site as they approach (and leave) the Sunk Pilot station (Route 3, 5.4 vessels per day) and as they 
approach Fisherman’s Gat and the Princes channel (Route 9, 4.4 vessels per day).  These vessels pass some 0.7 nm to the south of the 
site on Route 3 and further south (1.3 nm) on Route 9.

Large and deep draft vessels approaching from the south make for the Sunk Pilot station (Route 5, 6.0 vessels per day).  Those sailing to 
the London and Medway ports pass through the Black Deep channel; those bound for the Harwich Haven do so through the Harwich Deep 
Water channel.  These vessels shape their course to remain close to Long Sands Head and Kentish Knock banks and so pass some 10 
nm off The Galloper section of the site and 7 nm of the south western point of the Inner Gabbard array.  These vessels are of particular 
interest as many are large crude carrying tankers.

There are currently a small number of small vessels that pass between the Inner and Outer Gabbard banks (Route 8, 1.4 vessels per day).  
It is anticipated that once the wind farm is constructed these vessels will reshape their courses predominantly to the west of the site. 
Following review of information and statistics it is possible to identify any recent collisions in the specific sea areas of the proposed wind 
farm. Further, local experience and knowledge, show that there have been no major collisions resulting in marine casualties
.
Anatec have undertaken a study of the collision risk and encounter frequencies of vessels leaving these routes and colliding with or 
encountering a turbine tower or other structure on the wind farm site.

Research has shown that collision energies of less than 15 MJ 2 generally do not result in hull penetration of the vessel.  Furthermore, in 
the case of a powered collision with a fixed tower, the collision would most likely be head on or almost head on and the blow a glancing 
one.  For this type of collision much higher energy levels, in the order of at least 150 MJ, are necessary before the ship is seriously at risk. 
As ships are required to be built with the bow as a ‘crumple zone’ 3 it is unlikely that the vessel involved in the collision would sink; again 
studying all the collision data only 16% of vessels involved in a serious collision do sink and it is only on sinking that there is a significant 
threat to the crew and passengers.  It is not likely that such a collision would topple the tower. 
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A collision with a glancing blow would impart only a small energy and thus do little to check the vessels headway.  However there is a risk 
that this develops into a sliding/scraping collision and that a cargo tanker or a single hulled oil, chemical or gas tanker may be holed with 
the release of products, chemicals or gas.  Most of the tankers that use the Harwich Haven are small modern and double hulled and such 
a collision is unlikely to rupture the inner cargo containment hull.

A similar collision could also occur with a RoRo passenger ferry. Again this is unlikely to release its bunkers or penetrate as far as the 
vehicle decks.  There is a possibility of one or two of the small, subdivided double bottom tanks being ruptured.  On the upper decks there 
could be deformation, broken glass etc and at the extreme possible crush injuries to passengers.

Powered Collision by Errant Vessels
 A vessel could stray from its planned coastal passage on routes 6,7,8 and 9 ( Figure 10.3.3-6), or on their final approach to the pilot stations 
(Routes 1, 2, 2A, 3, 4 and 5).off the wind farm and become “lost”. 

On some of these routes, such as through the Shipway (Route 4A), a vessel being ‘lost’ would then ground on the Shipwash bank before 
approaching the wind farm site.  The existing navigational marks at either end of the banks, as well as the banks themselves will also 
form natural turning marks for most vessels and protect the wind farm from errant vessels.  The navigation marks are set clear of the wind 
farm. 

The navigational aids in the area are good. These navigational ‘landmarks’ should alert most mariners to the navigational hazards. Thus 
there are several indications that would alert the ship to its error before any incident, and many are likely to develop to no further than an 
‘encounter’. 

The “Greater Gabbard Offshore Wind Farm Shipping Assessment” report considered collision risk with the towers, it concluded that the 
‘highest risk’ route is location dependent, and varies for each structure within the proposed wind farm but overall it is considered that Routes 
1 and Route 6 pose the highest total risk as these have the highest traffic levels of all routes passing within 2nm of the site boundary. 

Anatec confirmed that Route 1 has relatively short duration of exposure (about 20 minutes or less than 5% of a typical voyage ) to the wind 
farm (passing to the south of the northern section) but it has a close mean position of 0.5nm with on average 9 ships per day passing. 
 
Anatec also noted that Route 6 was the busiest route overall, with an average of 15 ships per day, and whilst it passes further away than 
some other routes at a mean CPA of 1.8nm, it is a relatively wide route and also has a longer duration of exposure (about 32 minutes or 
less than 2% of a typical voyage ) as it passes perpendicular to the western boundary of the northern section of the proposed wind farm.
Anatec conclude that the powered collision risks between a vessels and a tower (or other structure) was 3.4 x 10-3 vessels per year on 
Route 1 with RoPax ferries contributing most (60%) of the risk and 5.6 x 10-3 on Route 6 with general cargo vessels contributing most (60%) 
of the risk.  On both of these routes tankers have a lesser collision risk at 2.0 x 10-4 on Route 1 and 2.0 x 10-3 on Route 6
.
Anatec found that ‘encounters’ (that is, passing within 500m of a structure) were more common at 1.1 x 10-1 vessels per year on Route and 
2.0 x 10-1 on Route 6.  These findings reflect the high traffic levels and the multiple towers of the wind farm.

There will also be, on occasions, vessels navigating into and out of the port which are unfamiliar with the wind farm or have more difficulty in 
manoeuvring.  There are, for example, occasional foreign vessels, which may be unfamiliar with the area who must then rely on the charted 
and published information and pilot’s advice on entering the port, just as any Master must on entering any port for the first time. 
There are some vessels, occasionally visiting the Sunk Area, which could pose extraordinary threats, such as a tug towing a barge with 
an offshore platform,butgiven their extraordinary nature, their passages are planned and executed with great care and they would not 
approach close to the wind farm.

It is believed that commercial vessels would have sufficient ‘sea room’ to navigate safely around the wind farm.  Further, water depths 
over the Inner Gabbard and The Galloper and particularly their extremities will ensure that large commercial vessels will keep clear of this 
area.  

Good seamanship is likely to ensure that these vessels will pass clear of the Inner Gabbard and The Galloper.  In adverse weather or in 
conditions where the vessel could be set down into the wind farm it is usual to adopt a larger margin of safety. 
An alternative initiation event could be steering gear failure and here the vessel could veer off track either towards or away from the wind 
farm site.
Thus a set of Worst Credible Scenarios to cover these events would be :-

WCS 1. A vessel navigating in the general area becomes ‘not under command’ and strikes one of the towers a glancing blow and 
is holed.  
This risk is placed on the Matrix as A4 for the assets and people and at worst A3 for the environment.

WCS 2. An errant vessel navigating in the general area strikes one of the towers a glancing blow and is holed.  
This risk is placed on the Matrix as B4 for the assets and people and at worst B3 for the environment.

WCS 3. An errant vessel to pass through the wind farm and close enough to one of the towers for the superstructure of the 
vessel and a rotor blade to collide.
This risk is placed on the matrix as B4 for People and at worst B3 Assets and the Environment.

Vessels Forced to Alter Course for Traffic
As the area surrounding the wind farm site contains busy shipping lanes there will be occasions when two vessels meet close to the wind 
farm.  These meeting vessels may have to alter course to prevent a close quarters situation and/or collision.  Their respective actions, 
depending on the type of close quarters situation and weather conditions, are well defined in the International Collision Regulations.  The 
expected action by the “give-way” vessel is to alter course to starboard and thus the vessel may alter course towards the wind farm. 

This enhanced risk to vessels navigating in the general area of the wind farm has been carefully considered at the outline design stage of 
this project.  While the leased area on which the wind farm could be built is 147 km2, the wind farm has been located away from the main 
shipping routes, following the results of the Marico Marine Survey, on areas not frequently navigated because the Inner Gabbard and The 
Galloper banks give a greater clearance further to seaward.  Particular consideration has been given to the shaping of the wind farm around 
the area of the Inner Gabbard / Galloper gap to ensure that the existing ‘channel’ is maintained and effectively widened to 2.85 nm as the 
traffic will tend to shape its course to the wind farm ‘edges’. 

When vessels meet head on, on the same route, then in general both will alter course to starboard so that they pass safely in line with 
the International Collision Regulations.  An example of this would be a meeting on Route 1 in the Inner Gabbard / Galloper gap.  As both 
vessels are altering then only a moderate alteration by each is needed to create a safe passing distance between the two vessels.  Once 
safely past each other the vessels will alter back to their original course to regain their planned track.

Where vessels meet at the crossing of two routes then ‘the vessel with the other vessel on her own starboard side shall alter her course to 
starboard’.  These alterations are generally larger.  An example of this is a vessel north bound on Route 6 encounters another vessel west 
bound on Route 1.  The alteration to starboard to pass astern of the west bound vessel will bring the north bound vessel onto a course that 
sets her towards the wind farm.  Again once she is clear of the other vessel she will alter course back to regain her original track.

A ship avoiding another vessel anchored in the Sunk Anchorage would make similar course alterations.
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There will also be other end on and crossing encounters occurring in this area, and other vessels navigating in the area will hamper 
alleviating action from time to time.  The Collision Regulations and good seamanship will ensure that these encounters do not become 
collisions.  In any event it is not envisaged that the actions taken will be hampered by the presence of the wind farm.

What can be seen from the Marico traffic survey is that the same encounter situations are likely to be repeated many times and in the same 
area creating ‘hot spots’.  How vessels react in these encounter situations is affected by how familiar they are with them and the area.  In 
this area the traffic survey showed that out of 2,464 vessels seen during the survey, just 30 vessels accounted for 40% of the voyages 
observed.  All of these 30 vessels were RoPax ferries and dredgers.  One vessel alone, the high speed RoPax ferry ‘Stena Discovery’, 
accounts for 4% of the total traffic observed.

As would be expected, these frequent voyaging vessels know the area well and the RoPax ferries have adopted their own routing measures 
leaving the area to the east by Route 1 and returning by Route 2 and 2A. 

WCS 4. A high speed RoPax ferry on her voyage east through the Inner Gabbard / Galloper gap alters course to avoid another 
vessel and collides with a tower.

This risk is placed on the matrix as C4 for People and Assets and C3 for Environment.  

WCS 5. A large laden tanker entering the London Ports is forced to leave Route 5 and subsequently collide with one of the 
towers and be holed.  

Due to the risk of an oil, gas, chemical or bunker spill, this risk is placed on the matrix as A4 for Environment Assets and at worst A3 for 
People.  

The “Greater Gabbard Offshore Wind Farm Shipping Assessment” Anatec study considered the risk to each individual turbine in the 
indicative layout and highlighted the towers that are at greatest risk on the two busiest routes, these are shown in Figure 10.3.3-7.

Figure 10.3.3-7:   Variation in the Powered Collision Risk per Structure
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There are options available to re-position a small number of turbines within the ‘red line’ site boundary to further reduce these collision risks, 
as this indicative layout is refined to a construction layout.

Currently there are no traffic separation schemes (TSS) or vessel traffic services (VTS) operating close to the wind farm.  However, a 
vessel traffic service does operate in the Sunk Precautionary area and in the Harwich Haven approach channel.  A proposal has been 
made by the MCA led ‘Sunk Users Group’ to set up both a TSS and a VTS to cover the area to the west of the wind farm and the approach 
channels.  The MCA plan is to submit this proposal to UKSON and then to IMO for formal approval. This is unlikely to be before the wind 
farm is consented, but may be before the wind farm is constructed.  The developers are represented on the ‘Sunk Users Group’ and have 
been working closely with the group to ensure that the wind farm does not limit their choices on these important safety and risk mitigation 
measures.  Particular consideration has been given to the boundaries of the wind farm in the area of the Inner Gabbard / Galloper gap and 
on the north west corner of the wind farm.

A sketch of the current proposed TSS overlaying the current observed traffic densities and the wind farm is shown in Figures 10.3.3-8 and 
10.3.3-9.

Figure 10.3.3-8:   Present traffic flows around the site and the Sunk Users Group Proposed TSS (as of September 2005)

Figure 10.3.3-9:   The Sunk Users Proposed TSS

With the area being carefully observed by radar and AIS and the traffic monitored the chance of an errant vessel approaching the wind 
farm will be significantly reduced.  In addition the TSS will simplify the traffic flow through and around the area reducing, in particular, the 
number of head-on encounters.

Vessels Wishing to Navigate Within the Wind Farm
The Marico traffic survey noted that a small number of vessels followed Route 8, which would take them through the proposed wind farm 
area.

While it is exceedingly unlikely to happen on this wind farm, it is technically possible that a commercial vessel would wish to pass though 
the wind farm.  Due to the shallow banks within each wind turbine array this traffic would most likely be in a north / south direction or to cut 
a “corner” off the wind farm array.

If the turbines were considered as the boundaries of an open water channel then the minimum recommended width of such a channel 
would be 120.7 m wide for a 5,000 Dwt Tanker, 232.6 m wide for a 400,000 Dwt Container vessel and 328.0 m for a HSS RoPax.  The 
minimum planned separation between the turbines is 650 metres.  This is shown in Figure 10.3.3-10 below. As this is much larger than the 
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recommended widths, these vessels could in theory navigate safely between and across the rows.  However this may be slightly restricted 
by the swept arc of the turbine blades in some wind directions.  Thus, vessels could navigate safely through the wind farm at a level of 
risk similar to that of a port approach. (The Haven Approach Channel is a dredged channel 370m wide)  But, should a problem develop, 
mechanical, positional or human, the margins of error are small and the time to respond short.

 

Width between rows 650m 

Required Navigational 
Channel Width 

Standard safety 
zone 50m 

Tanker to scale 17m beam 

Figure 10.3.3-10:   Required Navigational Channel Width compared to the Width between the Rows

However if the vessel is cutting through the “corner” of the wind farm as it alters course to follow Route 2A for example, then the situation 
is different.  Here the vessel passes obliquely through the turbines and the effective width of the channel that these turbines bound is then 
narrowed to 450 m.  If the vessel chose to ‘cut the corner’ and pass inside just one turbine then the channel width is further narrowed to 
400 m wide (inside tower No 1)

Figure 10.3.3-11:   Required Navigational Channel Width compared to the Width between the Rows

The larger vessels that trade in this area are not able to safely pass over the banks because of their draft and must pass further offshore.  
Thus it can only be the smaller vessels that can take this route and this scenario is not discussed any further.

WCS 6. A 5,000 DWT Coastal Tanker, having chosen to ‘cut the corner’ of the wind farm, develops steering problems and 
collides with a rotor blade.

If there were an oil, gas, chemical or bunker spill this risk would be placed on the matrix as at worst B3 for People, B4 for Assets and A4 
for Environment.  

A similar situation could occur for the High Speed RoPax ferry that frequently uses this route.  However, because of the excessive wash 
they create in shallow water they would also avoid the northern end of the Inner Gabbard.

WCS 7. A HSS RoPax, having chosen to ‘cut the corner’ of the wind farm, develops steering problems and collides with a 
tower.
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The consequences are particularly high for this manoeuvre as the vessel is travelling at high speed and carrying large numbers of 
passengers.  This risk is placed on the matrix as A5 for People, A4 for Assets and A3 for the Environment.  

At present there is a very occasionally used route between the Inner and Outer Gabbard (Route 8).  As already noted the ‘channel width’ 
is sufficient for most vessels to navigate safely through the wind farm should they chose to do so, but should something go ‘wrong’ or an 
encounter take place then the room to manoeuvre is restricted.

WCS 8. A 5,000 DWT Chemical Tanker, having chosen to pass through the wind farm, develops steering problems in the lane 
between the towers and collides with a rotor blade or a tower.

The risks are lower for traffic, which is not carrying an oil, chemical or gas cargo.  This risk is placed on the matrix as at worst B3 for People.   
B4 for Assets and A4 for Environment. 

The simplest and most appropriate risk reduction measure is to restrict navigation of commercial vessels inside the wind farm.  

Yachts Navigating in the Area
It is not planned to restrict the navigation of yachts, motorboats, and other small craft close to or within the wind farm, although the intention 
is to apply for a 50m Safety Zone around each turbine during wind farm operation.  Good seamanship will ensure that most small craft 
navigate clear of the structures.  Small craft are not required to have extensive position fixing aids or radar and thus there is a greater risk 
of them becoming ‘lost’ in fog or rain.  As these craft pass through the wind farm site there will be a risk of collision with a tower.

As a large yacht or motorboat is considerably smaller than a commercial vessel, it is unlikely that in a collision with a tower there would be 
sufficient energy to damage the tower. The most energetic collisions must again be head on but it is far more likely there would be glancing 
blow.  The yacht would likely suffer some damage to her bow, pulpit etc, but again is unlikely to sink.  Further, yachts and other small craft 
are very manoeuvrable and can respond quickly once a danger is recognised.

The smaller yachts and motorboats can pass safely below the turbine blades in all conditions.  
The RYA (Royal Yachting Association) in their comments on offshore wind farms have expressed their concerns on the potential risk of 
collisions between a large  (greater than about 15 m long) yacht mast and a rotor blade.

GGOWL propose to maintain the recommended 22m clearance between MHWS (Mean High Water Springs) and the lowest point of the 
rotor arc, which will allow 98% of the UK yachting fleet to pass safely.

WCS 9. A large errant yacht strays into the wind farm and has a minor collision with a tower, or a motorboat passing through the 
wind farm en-route to its destination strays and has a minor collision with a tower. 
 
This risk is placed on the matrix as B3 for the Assets and People and at worst B1 for the Environment.

WCS 10.The mast of a large errant yacht collides with a rotor blade. 

This risk is placed on the matrix as A3 for the Assets and People and at worst A1 for the Environment.

As previously stated, 98% of the UK yachting fleet would pass safely below the rotor blades.

In addition, cautious and professional skippers on these large yachts are likely to navigate clear of dangers, and in many cases these 
yachts are professionally skippered.  In this scenario the probability of it occurring is likely to be lower that stated here.  Considering these 
risks the smaller yachts and motor boats could navigate within the site, but it is likely that the skippers and crew on these yachts and motor 
boats will perceive a greater risk than is actually present and generally avoid the wind farm.   
Trawlers Navigating in the Area
It is reasonable to expect that fishing vessels, while on passage, would be navigated to the same standards as other commercial traffic.  
The proposed site of the wind farm is trawled.  If trawling continues within the area of the wind farm (once it is installed) then there is a risk 
of minor, low speed collisions with the towers.  The air draft of even the biggest trawlers operating in this area allows them to pass safely 
below the rotor blades. Nevertheless, GGOWL propose a ‘restriction in practice’ on trawling within 500m of each wind turbine structure.

WCS 11. A fishing vessel passing through the wind farm en-route to its fishing grounds strays and has a minor collision with a 
tower. 
 
WCS 12. Risk of the trawl boards and gear striking the tower below the water.

This risk is placed on the matrix as B3 for People and at worst B1 for the Environment and Assets

Drift Netting on the Banks
Again it is reasonable to expect that these generally smaller fishing vessels would be navigated to the same standards as other commercial 
traffic.  The Inner Gabbard and The Galloper are drift netted by UK based vessels.

The banks will be clear of turbines and thus fishing can continue in this area providing the activity is safely planned by the local fishermen.  
However there is a risk that nets shot on the bank drift into the wind farm before they are hauled.

WCS 13.  A fishing boat drift netting on the banks drifts her nets onto a tower and in clearing them has a minor collision with the 
tower.

This risk is placed on the matrix as B2 for People and Assets and at worst B1 for the Environment.

Potting, Long lining and Sport fishing
Small boats may also enter the wind farm to pot for lobster and crab on the new ‘reefs’ around the base of the towers, or to fish with long 
lines for mackerel or to fish by rod and line.  Fish and crab stocks may increase over time in the area of the reefs and thus this type of 
fishing activity may also increase.

WCS 14. A small boat having a low impact collision with a tower. 
 
This risk is placed on the matrix as C1 for the Assets and People and at worst C0 for the Environment.
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These very low risks would normally be accepted, and it is considered that this does not pose a significant risk to people, the wind farm 
assets or the environment.  It is likely that these fishing activities can continue safely within the wind farm and it will not be necessary to 
restrict this activity in this area provided that a 50m Safety Zone is established around each structure.

10.3.3.6 Drift Collision Risks

As with powered collisions, drifting vessel collisions may occur at any stage of the project evolution (construction, operation or 
decommissioning).  For the purposes of this assessment, a “worst case” approach has been adopted considering the turbines positioned 
within the red line, whereby impacts during wind farm operation are applied.  This phase is applied as more structures will be in the water 
and fewer project craft will be in the area.

General
Drift collision and drift grounding risk exist both from a vessel that is intentionally drifting and from one that has had a mechanical failure. 
However drift collisions are relatively rare for a well-founded and manned vessel 6. 
 
Furthermore, most drift collisions can be prevented by intervention of the crew of the drifting vessel, principally by deploying the vessels 
anchors.  Indeed some studies show that up to 97% of drift collisions can be avoided.  

With on average 115 vessels tracked each day during the Marico Traffic Survey there is a risk that one of these vessels breaks down and 
drifts with the tide and wind.  It should be noted here that the water depths in the general area are about 30 to 40m and thus are suitable 
for anchoring a commercial vessel if she were disabled.

The tidal set around wind farm site is to the south (200 °T) on the flood tide and to the north (020 °T) on the ebb.  These streams flow at 
a maximum rate of 2.2 knots at spring tides.  This is approximately in line with the major axis of the wind farm.  There is little or no current 
in this area.  Studying this tidal information it is apparent that there are only limited positions close to the wind farm combined with limited 
times where a broken down vessel can be carried into the wind farm.  Thus a vessel would have to either:

break down and be drifting on the flood tide to the north of wind farm or in parts of the Inner Gabbard / Galloper gap, or
break down on the ebb tide to the south of the wind farm or in the Inner Gabbard / Galloper gap. 

Alternatively the vessel could drift in the wind.  Anatec in their study found that wind generated drift created the worst case results.  Anatec 
have considered drifting risks in detail in their report and conclude that a vessel breaking down and then drifting on Route 6 has the highest 
chance of a collision with a turbine and they calculate this to be 1.6 x 10-4 collisions per year and an ‘encounter’ with a turbine of 5.3 x 10-4 
vessels per year.  They also advise that the drift collision risk is low, which reflects the fact that these collisions are a low probability event 
and they note that there have been no reported passing drifting ship collisions with offshore installations on the UK continental shelf in over 
6,000 operational years.
A vessel drifting with the tide in the deep draft anchorage or off the Sunk Pilot stations or in the Shipway would not approach the wind 
farm.
 
A large commercial vessel breaking down in parts of the Inner Gabbard / Galloper gap could initiate these scenarios and proximity may limit 
the opportunity for self-repair, but again the area is suitable for anchoring.  Further, the VTS radar station would be monitoring the situation.  
Thus a prompt response could be expected to any request for towing assistance and must be a considered as a mitigating factor.

A strong wind could drift a disabled vessel, but it would be difficult to position a vessel so that she drifts into the wind farm on the prevailing 
south westerly winds. Again a disabled commercial vessel could anchor, however, in a northerly or north easterly severe gale or storm 

●
●

there is a risk of an anchored vessel dragging her anchor, but if the vessel is at one of the usual anchorages then the vessel will drag away 
from the site. 
 
Drifting Vessel Collisions
There is a risk that a vessel, either transiting the general area or navigating close to the wind farm, may start to drift either by deliberately 
stopping or by breaking down.  The speed of such a drifting vessel is low as it is predominately being moved by the tidal currents, and to 
a lesser extent by the prevailing wind.  This low speed offers a greater opportunity to implement mitigation measures such as anchoring, 
self-repair or receiving towing assistance.  

Drifting Fishing Vessels and Yachts
Trawlers and yachts in transit may pose a more frequent and proximate threat, as they are more likely to be inside the wind farm.  In general 
they will have lower impact energies.  In each case it is unlikely that such a collision will have sufficient energy to breach the vessel, trawler 
or yacht’s hull.

Drifting yachts pose a slightly different risk as they may be drifting on the tides because of calm weather.  Here, besides the option of 
anchoring and towing they will also generally have the use of their own motor.  As previously stated, 98% of the UK yachting fleet would 
pass safely below the rotor blades.

Commercial Vessels Dragging their Anchors
On occasions there are severe gales and storms from the north or north east. Most of the nearby anchorages, including the Sunk Deep 
Water anchorage, are not sheltered from these directions and good seamanship would be for Masters to sail from the anchorage if these 
conditions are developing or at least maintain a highly vigilant watch with the engines ready to manoeuvre if the vessel starts to drag as 
the vessel would be a hazard to other vessels in the anchorage and herself.  Those most affected by the storm force winds will be those 
vessels, which are in ballast, which is the majority of large tankers, calling at the port.

The only designated anchorage close to the site is the Sunk Deep Water anchorage which lies to the north of the Sunk Precautionary area, 
its nearest point being approximately 7 miles to the west of the proposed wind farm on the Inner Gabbard bank.
In general vessels are not allowed to anchor, except in emergency, in the main channels controlled by the Port of London and Harwich 
Haven.
 
There are a number of anchorages for smaller commercial vessels, but these are all further from the site.  The closest of these is the Inner 
Sunk Anchorage, being approximately 12 miles west south west of the Inner Gabbard bank
It is likely that movement from her anchored position would be detected promptly by a vessel visual or radar watch and changing GPS 
position.  

WCS 15.  A disabled vessel to drift into the wind farm and collide with either a tower or the turbine blades. 

This risk is placed on the matrix as A3 for the Assets and People and at worst A3 for the Environment.

The Anatec study considered the risk to each individual turbine in the indicative layout and highlighted the towers that are at greatest risk 
on the two busiest routes, these are shown on the figure 10.3.3-12 below :
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Figure 10.3.3-12:   Variation in the Drift Collision Risk per Structure

Small Commercial Vessels at Anchor Swinging to the Tide
All vessels at anchor will swing through 180 degrees each time the tide changes.  They will pivot about the anchor and so the distance they 
move through will be, typically 440m. 

The usual anchorage positions of the small commercial vessels are some distance from the proposed wind farm site, the closest being the 
Inner Sunk anchorage, some 12 miles distant, as stated above. It is therefore very unlikely that a small commercial vessel would anchor 
near to the site. However, should such a vessel choose to anchor in the wind farm then the anchored vessel could swing on the tide and 
collide with a tower or the blades.

WCS 16.  A vessel to anchor close to the wind farm perimeter and to swing with the tide and collide with either a tower or the 
turbine blades. 

This risk would be placed on the matrix as B3 for the Assets and People and at worst B2 for the Environment.
While the probability that a vessel would choose to anchor within the wind farm is slight, GGOWL propose a ‘restriction in practice’ Safety 
Zone to prevent the anchoring of vessels within 500m of the wind farm’s ‘red line’ boundary.

10.3.3.7  Grounding Risks

The risk of grounding may occur at any stage of the project evolution (construction, operation or decommissioning).  For the purposes of 
this assessment, a “worst case” approach has been adopted, whereby the resulting impact of a grounding (i.e. vessel incapacity) occurs 
during wind farm operation.

General
As any vessel approaches the coast, there is a grounding risk as the vessel enters shallow or shoal waters.  In addition there are the 
Shipwash, Inner Gabbard, Outer Gabbard and The Galloper are all grounding hazards.  The wind farm itself will not affect the water depths 
in the surrounding area, including the Sunk.  Thus for the area surrounding the wind farm, including the Sunk Precautionary Area, the risks 
of grounding remain unchanged. 
 
It is possible that a vessel could ground on the Inner Gabbard or The Galloper, as with the ‘Hanjin Ottawa’ in 2003, and then pose a risk to 
the wind farm either from its own presence or that of the salvaging tugs that would attend her. 
 
The risks associated with grounding on a turbine foundation are extremely small.  Indeed, in water depths exceeding 20m, a vessel would 
need to be extremely close to a structure before the grounding became an issue.

WCS 17.  A vessel to ground on The Galloper bank close to the wind farm perimeter, and to swing with the tide and collide with 
a tower.  Alternatively for an assisting tug to collide with a tower

This risk would be placed on the matrix as A3 for the Assets and People and at worst A2 for the Environment. 

10.3.3.8  Powered Collisions Between Errant Vessels Navigating in the General Area of the Wind farm and the 
Risk Reducing Benefits of the Wind farm

It is beyond the scope of this study to assess the risk of powered collisions between errant vessels navigating in the general area of the 
wind farm.  However, it is briefly considered to allow comparison to the general additional and new collision risks that the wind farm could 
pose.
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Considering the density of traffic and its routes the Marico traffic survey indicates the chance of a vessel to vessel encounter as 7.4 x 10-5 
per transit or 2.76 incident or near misses per year for the whole surveyed area.  No collisions have been reported close to the wind farm.  
These risks can also be worked into a worst credible scenario.

WCS A Collision between a HSS RoPax ferry and a very large container vessel as might be found on Route 1.  
This risk is placed on the matrix as C4 for People, Assets and the Environment.

Studying the risks that the wind farm could pose has highlighted that the Inner Gabbard and The Galloper are considerable existing 
navigational hazards and that vessels shape their course to avoid them. They are aided in this by the buoys positioned on the ‘tails’ of these 
banks and by the main shore navigational light at Orford Ness.

It is clearly a benefit to general navigational safety if the position of the banks are better defined and vessels are encouraged to stay clear 
of their ‘tails’ by the positioning of the wind farm. 
Thus the wind farm has the benefit of :

Highlighting the position of the banks
Providing a positive indication of where the navigation buoys can be found
Amplifying the radar picture and highlighting the area of the banks to be avoided
Providing additional navigational and hazard lighting
More clearly defining the route to take between the Inner Gabbard and The Galloper
Indirectly improving navigational safety in the area, particularly when combined with the MCA proposed TSS and VTS scheme.

10.3.3.9  Collation of Worst Credible Scenarios of Powered and Drift Collisions

These risks have been collated and plotted on the matrix below:

●
●
●
●
●
●

Figure 10.3.3-13 Worst Credible Scenario - Powered and Drift Collisions

As can be seen there are no unacceptable risks.  There are some risks that fall within the ALARP zone.  It is believed that all the risks that 
fall within the ALARP zone can be managed and further reduced.  The remaining risks are lower and can be managed under continuous 
improvement.

Snagging and Installation Risks
Snagging - General

The principal risk is snagging on the power cables, and to a lesser extent the tripod foundations (if this type of foundation is utilised). The 
risks result from:

anchoring as part of an emergency procedure
a planned anchoring
a dragging anchor
dredging
trawling

●
●
●
●
●
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Figure 10.3.3-14:  Proposed  Export Cable Routes to the Shore
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Figure 10.3.3-15:  Proposed Interturbine and Export Cable Routes
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In storm conditions from the southwest it is conceivable that a vessel could drag towards the wind farm.

Clearly there would be an unacceptable risk to a cable that became unburied if vessels anchored on the site or export cable route.  
Ship anchors are not designed or intended to penetrate deep into a soft seabed and their chain will lie on the seabed.  Their flukes are 
likely to penetrate to about one metre in the ground conditions found in this area. Anchoring close to the cable could occur as part of an 
emergency procedure anywhere along the cable route. 
 
On occasions fishing vessels or yachts may anchor in this area, but their anchors and chain will be considerably lighter.  The principal risk 
is for the anchor and cable being dragged over the power cable by the vessel as it anchors.

There is a general risk that one or more of the four 132 kV export cables between the transformer platforms and the shore could be snagged 
either by a ships anchor or by a trawler’s gear. 
 
The generic snagging risk is mitigated by the burial of all cables within and between the wind farm turbine arrays, and the export cables.  
In addition, GGOWL is seeking to prohibit beam trawling, dredging and anchoring within the wind turbine arrays, thereby removing one of 
the prevalent causes of cable snagging.

The export cables also have to cross three telecoms cables before landfall.  The crossing points have been carefully chosen to ensure that 
they are well clear of the main shipping anchorages.  Damage from anchors is extremely unlikely at these locations as the cables they cross 
are covered with protecting mattresses which could be further protected by the addition of scour protection material.

There is a possibility that the buried cables could be uncovered by scour.  However, the cables are quite robust being about 15-20cm in 
diameter, armoured and weigh between 50 and 70kg per metre.  It is planned that the four export cables will follow close, but separate 
parallel routes, (approximately 20m apart see Section 6.5.7) it is therefore unlikely that all four would be damaged in any incident.

Vessels
If a cable is snagged, the vessel would usually be anchoring, or dragging her anchor.  In either case the boat speed is likely to be low and 
the anchor windlass brake is likely to render before the cable breaks.  In any event these forces are most unlikely to be sufficient to capsize 
a vessel or pull her under. 

It is expected that yachts and sport angling boats would generally drift and only anchor very occasionally, for a short period, in good 
weather. Thus there is a risk of a boat manoeuvring to anchor and either dropping its anchor on the cable or dragging it over the cable if it 
is not buried.  It is unlikely that a small vessel would be able to lift the cable clear of the water to create an electrocution hazard.

WCS 18.A vessel to carry out an emergency anchoring and in so doing snag and damage an uncovered section of one or more 
132 kV cable. 

This risk is placed on the matrix as B4 for the Assets and at worst B2 for the People and Environment.
Dredging

There are no aggregate extraction grounds within the wind farm or along its cable routes.  At present a new area off the north west corner 
of the proposed wind farm site is in Application (Area 452).  The proposed cable routes in this area are sited with particular care to ensure 
that they are away from proposed aggregate extraction areas.

There remains a very slight risk of a dredger operating outside of its licensed site over a cable, and unearthing it, and subsequently 
damaging it on a second dredging pass with its suction head.

WCS 19.  A dredger to uncover and then snag a section of the cable while dredging, thus damage the cable. 

Such damage could require cable repairs and a section of wind farm would be un-productive until these were carried out.

This risk is placed on the matrix as A2 for the People and A4 for Assets and at worst A2 for the Environment.

GGOWL propose to prohibit dredging within 500m of any structure (wind turbine, met mast, transformer platform).

Trawling
The layout of the cables and the inter-array cables is unlikely to be in neat and regular rows between the lines of turbines due to the depth 
of water and known anomalies and obstructions.  Trawling is currently prosecuted in and around the wind farm project site and along the 
export cable route.

With this type of fishing the trawl boards, otter boards or trawl heads will skim over the seabed.  The mouth of the trawl and its tickler 
chains will also touch the seabed.  This type of gear is not designed or intended to dredge into the seabed, but it will become snagged on 
obstructions rising from it and is often damaged by these.  For the small beam trawlers that fish this area, their gear is usually 2 beams of 
4-metres wide trawled at speeds of 4 to 5 knots when the seabed is known to be clear of obstructions. 
 
If the trawl snags it is usual for the trawl warp to fail or the winch brakes to render before it will capsize the trawler, however there have been 
cases where the fishing vessel has capsized.  Thus there is a risk of the trawl snagging an unburied cable (or any other seabed obstruction, 
such as a wreck) or the turbine foundations.  If the fisherman attempts to retrieve fishing gear cables could become damaged risking a 
capsize of the boat.  If a section of cable became snagged and then released then there is a risk that it could be left exposed and standing 
clear of the seabed.  Such an event would increase the risk of the cable becoming snagged in the future.

WCS 20.  A trawler to snag an uncovered section of the cable while trawling and damage the cable.

Such damage could require cable repairs and a section of wind farm would be un-productive until this was restored. 

This risk is placed on the matrix as B3 for the People and B4 for Assets and at worst B2 for the Environment

To protect the cable and minimise the risks to vessels from snagging the inter-array cables GGOWL propose to prohibit anchoring by 
commercial vessels, dredgers and trawlers within 500m of any structure.
 
Particular Risks During Installation and De-commissioning 
There is a very slight risk that a heavy object being dropped on, or a construction vessel placing its “leg” on, a cable. There is also a risk of 
anchors being dropped or anchor cables being dragged over an unburied cable.
Examples of the vessel types, which may be used during construction, are described in Section 6.6.  Given the planned construction water 
depth of between 20 and 30 meters it is possible that dynamically positioned barges and cranes may undertake much of the work. 
 
There is a risk during the construction and de-commissioning phases of construction/lifting vessels colliding with foundations or towers 
as they are being installed, assembled or de-commissioned.  These vessels by their very nature must manoeuvre close to the structures.  
These movements will be carefully planned and any collisions are likely to be at low speeds with consequentially low impact energy.  
However, cranes, equipment and heavy lifts may be more susceptible to damage.  Normal, good offshore engineering practice will ensure 
that construction lifts will only occur in acceptable sea and swell conditions and in a carefully controlled manner.  The judicious use of 
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temporary safety zones around parts of the site, backed up by vigilance on the part of construction vessels can also assist in protecting 
these activities.

Once the construction phase has been completed these risks are extremely small.

WCS 21.  A construction vessel to drop its anchor on or drag its anchor wire over an unburied cable ‘tail’ and damage it.
 
WCS 22.  A construction/lifting vessel carrying out a planned jacking to place its leg on a cable and damage it. 

These two risks are placed on the matrix as C3 for the Wind Farm Assets and at worst C2 People and the Environment.

WCS 23.  A construction vessel strikes one of the towers a glancing blow and damages its crane or a component being lifted. 

This risk is placed on the matrix as C2 for People, C3 for the Assets and at worst C3 for the environment.

WCS 24.  A construction vessel drops one of the nacelles while lifting it and damages the vessel, a barge or its crane and the 
component being lifted. 

This risk is placed on the matrix as B4 for People and Assets and at worst B2 for the Environment.

To protect the construction vessels and the partially built site and minimise the risks to other vessels from dropped objects, snagging and 
collision GGOWL are proposing to prohibit non-project vessels within 500m of construction activity within the red line area

10.3.3.10  Lower Order Generic Risks

General
As with any project there are some lower order risks that either impact on it because another event has happened or are generic to all 
offshore projects of this type.  These risks are covered briefly below.

Wash and Wake from Passing Vessels
The wash or wake from passing vessels will not have a noticeable effect on the structural integrity of the foundations.  Therefore it is not 
envisaged that any general speed restrictions would be necessary or required for vessels passing the site.
 
The type of high speed ferries that operate in this area are known to produce a very high and steep wash, particularly in shallow water. This 
wash is a known hazard to small recreational craft and people in the water or close to the shore. The wash is not considered a significant 
problem to commercial or construction vessels, although it could be an additional hazard during a sensitive lifting operation.

The potentially hazardous wash from the HSS RoPax ferries will be carefully monitored on site during construction and if, in the unlikely 
event it is observed to be a hazard, then lifting operation can be temporally suspended while the wash passes

Weather Damage
Weather damage to the turbines has not been considered in this navigational risk study.  Passing vessels could be subject to weather 
damage, but the risks that these would pose have been considered in the drift collision scenarios.

There are weather damage risks associated with all the vessels passing close to the wind farm, but well-founded vessels should cope 
easily with the normal weather expected in this area.  In addition normal good seamanship ensures that vessels increase their margin of 

safety when passing dangers in bad weather.  Small craft are unlikely to be at sea in severe weather conditions and there are sheltered 
ports in this area.

The towers, foundations, nacelles and blades are designed to withstand predicted storm conditions.  There is therefore little risk of the 
blades or towers becoming a floating or submerged hazard to passing ships.

Fire and Explosion
There is a slight risk of electrical faults or lightning strikes creating a fire in the nacelle or tower.  However this risk will be fully considered 
in the design of the turbine.  It seems extremely unlikely that such a fire would present a hazard to passing vessel.

If the vessel involved were free to manoeuvre then it would endeavour to keep clear of the wind farm.  Were the vessel not able to 
manoeuvre then the risks posed by such a vessel are similar to a drifting vessel.  There is a possibility of a vessel drifting on fire and 
entering the wind farm, but this is a remote possibility.
 
Risks During Maintenance
Once the wind farm has been completed there will be a need for ongoing mechanical maintenance and navigation, light and signal 
maintenance. 

A number of access methods are under consideration, all of which are aimed at reducing risk.  Access is most likely to be by boat so a 
ladder access will be required.  Care must be taken to design a safe combination of boat and ladder to ensure that personnel, who may not 
be experienced in this type of transfer, but will be fully trained, can gain safe access to the tower in moderate weather conditions.

The access system will be designed with the health, safety and welfare of the service personnel in mind.  Access by boat and ladder 
arrangement is likely to be limited by sea state.

WCS 25.  A member of the maintenance crew slips between the boat and the ladder and suffers crush injuries.  

This risk would be placed on the matrix as C4 People, at C1 for the Assets and at worst C1 for the Environment.

Risks of Vandalism
There is a risk of vandalism or accidental damage from occasional visitors.  Due to the distance offshore and the nature of the structures, 
this is considered unlikely

WCS 26.  An intruder to gain entrance to the tower and damage part of the turbines equipment or electrocute or injure himself 
on it.

This risk is placed on the matrix as A4 for People, A2 for the Assets, and at worst A2 for the Environment.
The access door to the turbines would be locked

Small Motorboats and Pleasure Craft
Small boats and other pleasure craft may also enter the wind farm to study the turbines more closely or out of curiosity.  This does not pose 
a significant risk to people, assets or the environment.
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Collation of Worst Credible Scenarios for Snagging, Construction and Lower Order and Generic Risks

These risks have been collated and plotted on the matrix below:

Figure 10.3.3-16:   Worst Credible Scenarios – Snagging, Dropped objects and Installation

As can be seen there are no unacceptable risks.  There are some risks that fall within the ALARP zone.  

10.3.3.11 Effects on Vessel Navigation and Positioning Systems

Radar Signature 
The towers of the wind farm will provide a unique radar signature. 

This has been determined both theoretically by studies undertaken by QinetiQ and by the MCA’s radar trials undertaken on the North 
Hoyle wind farm in September 2004.  The MCA’s study concluded that ‘Most of the effects of offshore wind farm structures on the practical 
operation of marine radar, communication and navigation systems do not significantly compromise navigation or safety’.  However there 
are some concerns with shipborne radar when very close to the wind farm.  This is because the wind farms’ tall towers return a strong echo 

and this echo can undergo a reflection and be re-detected (multiple echoes). This will then indicate a false position on the radar screen, 
or mask a weaker target. Multiple echoes are also captured by automatic radar plotting systems (ARPA) and can be interpreted by them 
as a vessel.  A further study has been undertaken on Kentish Flats wind farm after the foundations were installed (but not the towers and 
turbines). This study showed that many of the reflected echoes seen on the radar screen were reflected by parts of the ships structure, 
mainly funnels and masts. These reflections have always existed, but are not generally seen as they are usually very weak.  However, as 
the towers return such a strong echo these reflected echoes do appear clearly on the radar screen.  The reflected echoes pattern will vary 
as the reflection point(s) on each vessel will be different.   This effect appears to only be prominent when the vessel is close to the wind 
farm (within 1.5 miles)

Figure 10.3.3-17:   Illustration of the possible effect of reflected radar echoes

This risk is of particular concern when the wind farm is close on the port side of the vessel as the reflected echoes could then be on the 
starboard bow and so making or confusing targets that could pose a collision threat for which the vessel is responsible for avoiding.  There 
is therefore a risk that the mariner could be confused by the radar picture presented.

Looking at this site in detail and considering it with the proposed TSS in place it is likely that there will be reflected echoes, but the critical 
crossing areas are well removed from the wind farm edge and thus the reflections are unlikely to fall on them.
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Figure 10.3.3-18:   Illustration of the possible areas around the site where this effect could produce concerns

The ‘blue ‘ vessel would see reflected echoes as the vessel passed off the wind farm, but these would be close to her and so detection 
of vessels ahead which are a potential collision risk could still be clearly seen.  The ‘green’ vessel could see reflected echoes ahead and 
to port of her, which may partially obscure a vessel crossing from port (the green vessel is the stand-on vessel in this case and so is not 
required to take avoiding action). Again the echoes are close in and can be clearly seen as radar targets in the general area.  The ‘red’ 
vessel could have reflected echoes on her starboard bow and at the illustrated point they could partially obscure a vessel on her starboard 
side.  However, the vessel is now very close and most prudent mariners will have already planned their alteration to avoid an encounter. It 
should be remembered that as the ‘red’ vessel approaches this position the vessel will be closer to the wind farm and the reflected echoes 
will be closer to her and thus the vessel at risk would be clearly visible beyond the reflected echoes.

Although these strong reflections have been identified as a potentially confusing hazard it should be remembered that they can easily be 
resolved by visual observation both by day and by night.  It is only in fog that radar should be relied upon to aid collision avoidance and in 
these conditions navigation is undertaken with extra caution. Fog only occurs on average for 19 days a year in this area. 

Reflected radar echoes are not considered to be a significant problem around this site.  However, it would be beneficial to improve the radar 
picture for all vessels navigating around the site.  This can be achieved by implementing simple and cost effective design measures to 
reduce the radar signature of the towers.  It is believed that some protuberances, such as rails provide very strong reflectors.  Good design 
could eliminate these at little or no cost.

It should not be necessary to add any active radar target enhancers (RACON), but should it be considered necessary then these could be 
installed to positively identify a tower in the group that will appear on a ships radar screen. 

The provision of these navigation aids and the good radar signature of the towers will reduce the likelihood of WCS’s 1, 2, 3, 4, 5, 9 and 10 
developing and further assist in establishing the vessels position in relation to the towers in both these scenarios and in WCS 6, 7 and 8. 
They therefore play a very key role in reducing the risks to ALARP. 

Harwich Haven Port Control Radar and AIS
As would be expected in a major modern port complex the approach and anchorage is observed and controlled by the port’s VTS (Vessel 
Traffic Service) 24 hours a day.  This is observed and controlled by the Harbourmaster at Harwich.  Mariners are aware of the port’s 
requirements from the Admiralty List of Radio Signals Vol 6, the Pilot Book and other publications.  The port will also contact vessels as 
they approach.

The port operates a comprehensive VHF based vessel reporting system, which is backed up by a sophisticated computer generated 
reporting and monitoring system.  The port approaches are also coved by radar and constant watch is maintained.  

The port radar system consists of two sites as follows:

51° 58.0 ’ N    001° 24.0’ E
51° 56.2’ N    001° 19.1’ E

The port uses a combination of X band radar (8 to 12.5 GHz or 3cm) and S band radar:

The radar from these sites is processed, combined and presented in the port operations centre where it is used to monitor the movement 
of shipping in the port and approaches.  It is likely that the system does from time to time display some false echoes or ‘scatters’ caused 
by reflections from the large flat sides of vessels at anchor.  However, these are easy to resolve either by comparison with the radar picture 
from a second site or by electronic filtering of the display.

The MCA and QinetiQ have carried out detailed generic studies of the possible effects of the wind farm on a ports’ radar system. They 
have noted that:

the turbines will ‘paint’ clearly on the system
the radars will be able to distinguish between turbine tower and the vessels except when the vessel is very close to the tower and
as four radar sites are being used, very little shadowing will occur. 

Thus the wind farm will have negligible effect on the port radar systems. 

Given the distance of the shore based radar stations from the wind farm site, it is considered that the turbine towers will have no significant 
effect on the operation of the port control radar.  Also, it is considered that this radar system could reliably detect commercial vessels within 
the site should it be required to, but that the site is currently beyond the ‘normal’ radar coverage area.  It is considered that the wind farm 
turbines and towers will have no adverse effects on this radar system. 

a)
b)

●
●
●
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Radar coverage of the port, the proposed Sunk TSS and proposed larger VTS could be further enhanced by installing an additional scanner 
on the south western met mast on the Inner Gabbard section of the site.  This could provide an ideal location to increase coverage to the 
southeast, if this is deemed necessary after the installation of the wind farm. 

GGOWL are willing to install a radar at this location if deemed necessary by the authorities.

The Harwich Haven plans to extend and improve surveillance off the port with the adoption of a TSS and an extended VTS in the near 
future.  The TSS and VTS are likely to generally improve traffic discipline in the area and reduce the number of encounters. The GGOWL 
assessment shows, it would also be beneficial if this system kept a general watch over the wind farm.  

With AIS (Automatic Identification System) now mandatory on commercial vessels, information on vessel name, course and speed and 
position can be displayed next to the radar targets.  This will make the contacting of an errant vessel much easier and more precise.  
Integrating this watch into the planned Sunk VTS will be a significant risk reduction measure as any errant vessel or those dragging their 
anchor can be alerted and if this fails then any emergency response can be quickly initiated without the vessels involvement. 

The ability of the port to monitor and control the movement of commercial vessels, by timing their arrival and departure, instructing the pilots 
and masters as well as the ability to monitor errant vessels is a considerable risk reduction measure for WCS 1 to 9 and assists in many 
other Worst Case Scenarios in reducing the risks to ALARP.

Shipborne Radar, VHF, RAdar beaCON (RACON) and AIS Systems 
Shipborne Radar 

Radar has proved to be an effective maritime aid to collision avoidance and navigation over many years. It does have some known and 
accepted limitations and these are well understood by seafarers.  The nearest coastline around Orford Ness is low lying and thus a ship’s 
radar would ‘see’ this coast at between 7 and 12 nm.  The Sunk light float and Inner Gabbard and The Galloper buoys could be expected to 
be ‘seen’ at between 2 and 7 nm while Orford Ness Lighthouse, the buildings at Sizewell and other vessels could be expected to be seen 
at between 7 and 20 nm.

Seafarers are well aware and trained in the limitations of the radar; it cannot ‘see’, for example, one ship hidden behind another or behind 
a headland.  Not all targets produce a clear echo and there are other effects such as second trace echoes, anomalous propagation, false 
echoes, second trace returns or side-lobe effects all which distort and confuse the ideal simple and clear radar ‘picture’.  Thus, while the 
wind farm could have some unwanted effects on the radar ‘picture’ these effects will not be new or unique to a wind farm or the seafarer.

The MCA and QinetiQ have carried out a detailed study of the possible effects of a wind farm on a Commercial vessel, or Lifeboat or small 
craft’s radar system.  Commercial vessels calling at the port will also have X band radars. Some may supplement these with additional S-
band radar with its better capability of ‘seeing through’ rain.  A large commercials vessel’s radar would be similar to a Raytheon Pathfinder 
X band radar with a 3.6m scanner.  The all weather lifeboats stationed at Walton, Frinton and Harwich are fitted with X-band radar.  The 
inshore lifeboats are not fitted with radar.  In addition the pilot cutters use X band radar to assist them in meeting the vessels they are to 
embark pilots on.  Many of the larger fishing vessels and motor boats and yachts also have X-band radar.  

The towers will return a clear, strong echo on all these radars operating in both X-band (9.4GHz or 3cm) and S-band (3 GHz or 10 cm), as 
will the leading edge of the turbine blades.  Thus on the radar screen the turbines will always be visible but the echoes will be brighter on 
some sweeps of the radar than others.

These studies and practical trials indicate that while neither radar system is significantly affected by the towers there will be some minor 
effects and these would be more noticeable on an X-band than an S-band radar.

Commercial vessels will be able to detect other commercial vessels within the wind farm.  If a lifeboat is searching within the wind farm, its 
radar will be able to detect a vessel within the wind farm unless it, or the vessel, is very close to a tower.  There would be a narrow shadow 
area behind the towers, but as the lifeboat is moving during its search then its movement would allow it to see into the shadow areas.  There 
will be a very narrow ‘shadow’ directly behind the turbine towers of about 6m wide and 2000m long where a small craft of less than about 
7m could be concealed or provide a weakened echo to a searching lifeboat or other small craft when they are close to the tower.  However, 
the relative motion of either craft must quickly move it from this ‘shadow’ so that its echo would be normal and again be easily detectable 
by radar.

A study by the PLA on Kentish Flats offshore wind farm indicated that reflected echoes from the commercial vessels own masts and funnels 
can produce spurious targets on a radar screen when that vessel is within 1.5 nautical miles of a turbine tower.  It is considered that these 
spurious echoes will not significantly effect navigation around this site.

Checks with several marine accident databases confirm that there have been no abnormal incidents reported, that have been caused by 
or from radar echoes around offshore wind farms. 

RACON

A RACON is a radar transponder mounted on a small object to provide a very positive radar identification which appears on the radar 
screen as a coded plume directly behind the object.

A RACON is mounted on the Sunk Light Float.  Other studies have shown that the radar transmission from a passing vessel or the port 
radar would be reflected from a close tower and this signal trigger the RACON and thus show the RACON in two positions of the radar 
display.  It is considered that the towers and other structure on the site are very well removed and this effect will not occur. 

VHF 

Inter vessel and vessel to port (local) communications are by voice over VHF radio.  AIS also work on VHF frequencies.  Indications from 
other established wind farms are that there are no problems with these communication systems and none are anticipated here.  

The Port VTS system uses VHF stations to assist in controlling traffic.  Commercial vessels will also be fitted with at least one and probably 
three VHF sets with a wide range of channels.  Many will also utilise DSC 9 and have a DSC watch receiver monitoring channel 70 (156.525 
MHz).  

The larger fishing vessels will be similarly equipped, whilst almost all smaller fishing vessels, motorboats and yachts carry a VHF set. Some 
are similar to those found on Commercial vessels and have DSC whilst others utilise smaller, hand held sets.

The GMDSS (Global Maritime Distress and Safety System) is operated on VHF frequencies for coastal waters (area A1).  MRSC (Marine 
Rescue co-ordination Sub- Centre) Thames responds to distress calls for the area of the wind farm.  They in turn liase with and control the 
appropriate search and rescue units and their own personnel working from the shore.

The units such as the RNLI Lifeboat stations and the SAR (Search and Rescue) helicopters based at RAF Wattisham use VHF.  The 
Coastguard and their mobile units make extensive use of VHF DF for location finding.

VHF does have a relatively short range and thus at present the shore based stations have limited coverage/contact with small vessels 
beyond the wind farm site. It would be possible to improve this by installing a VHF repeater station on one of the towers and this may 
be particularly desirable during the construction phase.  Such a station could also improve VHF communications for all mariners and the 
rescue services operating in the area.  
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AIS 

AIS (Automatic Identification System) is now mandatory on larger vessels. This system enables them to acquire information about another 
vessels position, course, speed etc and place it on an electronic information display.  The data is transmitted over a dedicated VHF channel 
via an automatic protocol.

A VTS centre, such as the one covering the Sunk, can also receive the AIS transmissions.  The AIS data, together with radar and electronic 
chart information, provide a fuller picture of the current situation.  The Harwich Harbourmaster who manages the Sunk VTS has already 
indicated that he will use AIS information in conjunction with the port radar.

AIS receivers are proving very popular with yachtsmen who use them as a cheap and compact alternative to radar.

In the future the AIS system may be further developed to provide information on fixed hazards and navigational marks.  If such a system is 
developed in the future it is anticipated that this data would be transmitted from either a dedicated or general station ashore covering the 
Sunk area.

It is more likely that an AIS system, with its complex data transmissions could be affected by reflected VHF signals.  The MCA trials at North 
Hoyle indicated that there were no problems with VHF or VHF AIS transmissions.

Magnetic Compasses

The potential effects of any electromagnetic fields will be minimised by the correct choice of cable and by burial.  The effects on a vessels 
magnetic compass from a high voltage are well understood.  As the cables associated with the wind farm will in fact be carrying alternating 
current it is expected that any generated fields will be very small and limited to the immediate area of the seabed (i.e. within a few metres) 
and will have no impact on navigational or electronic equipment.  This is supported by a brief study by the National Grid Company, which 
indicates a magnetic field of about 0.95 μT 5m from a cable buried 1m deep.  This should be set against the earth’s magnetic field of 50 
μT in this area.

GPS and DGPS

GPS (Global Positioning System) is a satellite based position finding system that is extensively used by mariners to supplement traditional 
visual navigation and position fixing with and electronically derived one.  Position accuracy is generally within 20m which, is generally 
sufficient for most navigational purposes.  The system can be enhanced by the transmission of correction information to DGPS (Differential 
Global Positioning System) receivers, these are less widely used, but can produce positions accurate to a few centimetres.  Such a system 
is run by the ports, surveying and dredging craft.  Should such a system fail then accuracy reverts to about 20m, there are known and well 
reported instances where GPs has displayed incorrect positions throughout the world and thus it can only be regarded as a very useful aid 
to navigation.

MCA and QinetiQ study shows that GPS is a very robust system and will still be fully reliable within the wind farm.  If DGPS is being used 
to position construction equipment then there may be some degradation of the signal when the receiving aerial is with about 43m of a 
tower.

10.3.4 Archaeology and Cultural Heritage
10.3.4.1 Introduction

Maritime
The existence of submerged palaeo-channels and the hundreds of shipwrecks lost in the area has demonstrated a high archaeological 
potential. The construction of turbines, inter-array cable routes, associated infrastructure and plant required for construction could have 

a negative impact on the cultural sites if their locations were to coincide. Where archaeological material has been identified by geophysical 
survey or desk based research, the impacts to the cultural heritage can be minimised by avoidance. Disturbance of palaeo-channels should 
be avoided although the laying of cables across them will present a low risk to archaeology from before inundation.

There are currently no Protection of Military Remains Act sites, Controlled Sites or Protected Places within the wind farm area and no 
wrecks protected under the Protection of Wrecks Act 1973. However, there are a number of military losses off Sizewell and lives were lost 
on a number of these. If these are impacted during construction of the cable route, disturbance is prohibited under the Protection of Military 
Remains Act 1986.

Interpreted geophysical survey data has aided the assessment of the archaeological potential on the seabed. Side-scan sonar survey has 
pin-pointed anomalies or wreckage and sub-bottom profiling has helped to locate buried land forms. However, where an anomaly has been 
detected by a magnetometer, assessment of potential is always possible and in most cases the exact positions are unknown. In light of the 
high number of ship wreck incidents, unidentified anomalies should be avoided. If avoidance of sites is impossible, mitigation work will be 
required in order to fully assess the archaeological or historical importance of a particular vessel. This may take the form of inspection by 
diver, or remotely operated vehicle, in order to quantify the extent and potential of the remains.

The assessment of the potential impact of the development on archaeological sites, finds or deposits are as follows:

Impact has been defined as any activity that has the potential to cause:

Damage to a site and its related deposits
Damage to the archaeological context of a site and its constituents
Destabilisation of deposits surrounding sites
Erosion around sites which could prompt damage in the longer term

The principle activities involved in the development of the offshore wind farm include the establishment of:

Turbine sites which may include piling into the seabed or gravity base to provide firm anchorage and potential disturbance of the area 
in the immediate vicinity of the turbine;
Cable arrays joining the turbines which will ultimately join to the export cable route to land, this may involve the laying of cables on the 
seabed using trenching, jetting or ploughing for cables.

In addition to the establishment of the site ‘hardware’ there may also be additionional construction impacts from:

Mooring or anchoring vessels or equipment involved in the construction
Construction of up to 5 of meteorological masts
Up to 4 transformer platforms
Radar station

All of these activities have the potential to impact archaeological sites and their related deposits (Figure 10.3.4-1).

●
●
●
●
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Figure 10.3.4-1:   Chart showing archaeological significant sites with exclusion zones 

10.3.4.2 Impact of Turbine Construction

The construction of the turbines will have a direct impact if located on an archaeological site. Scour of the seabed induced by a turbine or 
associated hardware, or a change in the hydrodynamics may also cause disturbance to sensitive sites of fine silts that cover and protect 
archaeological material.

Anchors and moorings established during the construction or decommissioning phase could drag through sites of archaeological significance 
and cause damage to the integrity of the remains.

The assessment has positively identified eight wrecks. They are all relatively modern, two were lost just prior to the First World War, four 
were lost during the war, one was lost during WWII and the Angelus was lost in 1975. The Angelus is regarded as having low archaeological 
significance while the archaeological significance of the other seven is medium.

The identified vessels are :

Ellewoutsdijk, lost 1906 (GG 110)
Cormorant, lost 1914 (GG 301)
Berengaria, lost 1915 (GG129) 
Hendon Hall, lost 1916 (GG 117)
Batavier V, lost 1916 (GG 118)
Palembang, lost 1916 (GG150)
Ionian, lost 1939 (GG 153) 
Angelus, lost 1975 (GG 164)

 
Nine other ship wrecks have been located although their identity is unknown. These sites are deemed to be highly significant and should 
remain so until further information is gathered to better quantify the remains.

28 additional geophysical anomalies were located in the proposed wind farm area. These sites are unidentified and are deemed to be 
highly significant until further information is gathered to better quantify the remains.

Two palaeo-channels have been identified in the area proposed for the construction of the wind farm. Where the palaeo-channel lies within 
the proposed area of disturbance it may be impacted. The potential effects of activity would be the piling into palaeo-channel deposits that 
contain archaeological or palaeoenvironmental material.

10.3.4.3 Inter-array Cables Impacts

Trenching of the inter-array cables could have an impact on any near surface archaeology that it passes.  This is particularly relevant if a 
cable were to pass near any of the wrecks or anomalies mentioned above.

If the trench were to pass through the surface deposits that cover palaeo-channels, the impact would be minimal. If it were to cut into a 
palaeo-channel deposit, Palaeolithic or Mesolithic cultural material could be impacted although no such material has been identified in the 
channels to date. If stratified Upper Palaeolithic or Mesolithic material were discovered lying in situ within a palaeo-channel it would be of 
international importance and of high significance.

As there has been erosion of the pre-transgression land surface it is unlikely that any in-situ archaeological material would have survived 
on exposed surfaces away from the palaeo-channel.

10.3.4.4 Export Cable Impacts

Marine
The trenching of the export cable could have an impact on any near surface archaeology that it passes.  This is particularly relevant if a 
cable were to pass near any of the wrecks or anomalies. One unidentified wreck has been located along the cable route. This is deemed 
to be of high significance until  such time as further information is gathered to better quantify the remains.

12 magnetic anomalies of significant strength were identified as warranting consideration along the cable route. These had no surface 
expression so the source and location of the anomaly could not be detected but they were mostly centred within Sizewell Bank (Figure 
10.3.4-2).

●
●
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Figure 10.3.4-2 - Chart showing distribution of magnetic anomalies with 150m inspection zone on Sizewell Bank

Many wrecks were lost around the coastal banks and material has eroded from the land as it has receded over the years. The impact 
caused by the trench for the cable route could be damaging to archaeology if it were contacted, however, although the potential is high, the 
exact location of anomalies is unknown.

10.3.4.5 Terrestrial

No known archaeological sites are recorded in the areas subject to disturbance. The majority of recorded sites located during the desk 
based search were revealed following development. Research has shown that there has been longstanding human activity in the area. The 
laying of the onshore cables bytrenching could have an impact on previously unknown archaeology in areas that have not previously been 
subject to disturbance if contacted; however, although the potential is high, the exact location of anomalies is unknown.

10.3.4.6 Substation Construction Impacts 

The construction of the sub-station and associated infrastructure will have a direct impact on a relatively small area of landscape. The 
removal of soil for the foundations and utilities would destroy any cultural material should it be impacted. No known material has been found 
on the site but review of aerial photography revealed an enigmatic crop mark that suggests previous human activity in the footprint of the 
proposed substation. This site would be directly impacted (Figure 10.3.4-3).

Figure 10.3.4-3 – Aerial photograph showing linear crop marks in field proposed for construction of sub-station. Photograph 1 OS/93333 
010V 5 June 1993. Copyright Ordnance Survey
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he results of the archaeological assessment suggest that the potential for cultural material to be impacted by a development of this size is high. 
The nature of any possible material is unknown at this stage and can only be clarified following further assessment.

10.3.5 Socio-Economics
10.3.5.1 Introduction

The proposed Greater Gabbard Offshore Wind Farm has the potential to generate a range of core economic and social impacts.  Given the 
nature and scale of the project, the key economic impact that can be measured is the creation and support of employment. 

The United Kingdom is among the most attractive renewable energy marketplaces, according to Ernst & Young’s Renewable Energy Country 
Attractiveness Indices report.  The report ranks the UK as the country with the most desirable renewable energy market for wind, judged by 
its supportive regulatory infrastructure and suitability for individual renewable energy technologies.  The UK lies (as of August 2005) in the top 
five places in the world ranking.

The UK is forecast to have the greatest level of activity in offshore wind in the world for mid-term future surpassing more established markets 
such as Denmark and emerging offshore wind markets such as Germany .

A total capacity of over 10 GW is in prospect for the UK, which could result in over £11 billion of expenditure. Post 2008, the UK market could 
be worth in excess of £1 billion per year. From 2008 the Round Two projects off the UK will dramatically boost the market and this strong growth 
is hoped to continue into the next decade.

By taking account of all offshore wind farm investment in the region up to 2012 as a subset of the UK market, the East of England can expect 
to attract regional contracts values totalling in the order of  £740 million.

Source of Impacts
The socio-economic impacts will arise from a number of distinct sources.  These are:

Development, Construction and Commissioning – This is a large energy project with a capital value of up to £550 million.  Underpinning 
this will be a significant design, development and construction programme
Operation of the wind farm – the on-going operation of the wind farm will generate a variety of ongoing economic impacts in the locality
Other Linked Developments – there is the opportunity to promote other developments that are linked to the wind farm.  For example, 
the potential for cluster development and tourism spin-off benefits

The information on the capital value of the project, the sourcing of goods and services for the project, and the subsequent operation of the 
wind farm has been sourced from Greater Gabbard Offshore Winds Limited and also from the Douglas-Westwood study into offshore wind 
supply chain effects for the East of England (‘the POWER study’).  Airtricity’s own experience of developing wind farms in Ireland and the UK 
has also been drawn upon.

For the purpose of the POWER study, all projects in the Thames Estuary and The Greater Wash have been considered. Although in some 
cases the locations of the planned projects in these two areas are geographically distant from the physically defined East of England region 
(Bedfordshire, Cambridge shire, Essex, Hertfordshire, Norfolk and Suffolk) they fall within its area of influence.  East of England companies are 
likely to be be tendering for contracts for these projects and the region’s ports are well suited to the requisite construction work.

●

●
●

The East of England is a key area for offshore wind projects, with approximately 6 GW of capacity planned, equating to some 1,700 turbines 
(exact capacity and numbers depend on turbine sizes chosen). Total capital expenditure for all Round 1 and 2 projects is forecast to reach 
approximately £7.4 billion.

There will be a number of staff employed during the construction phase for the onshore works at Sizewell and are detailed in Section 6.8.1, 
but these have not been considered further in the socio-economic assessment.

It it likely, however, that local civil engineering contractors would be in a strong position to tender for the earth and building works and that 
much of the employment would be sourced locally.

The operation of the sub-station will not produce any permanent full-time employment.

Type of Impacts 
Employment will be supported or generated in the following ways:

Direct Impacts – employment generated directly through the construction and operation of the wind farm
Indirect Impacts – employment in suppliers to the wind farm operators.  These impacts are created by the initial purchase made by 
the wind farm operator and represent the cumulative effect through the supply chain as initial suppliers make purchases from their 
suppliers and so on
Induced Impacts – employment supported by the wages and salaries of workers employed both directly by the wind farm and 
indirectly by its suppliers.  This employment income leads to expenditure in the local economy which supports further rounds of 
income, expenditure and hence employment

The project could also have other economic benefits, including the creation of Gross Added Value (from which wages, taxes and profits 
are paid) and exchequer benefits (i.e. through the payment of Corporation Tax, rental to The Crown Estate and personal taxes associated 
with employment creation).  The project would not directly lead to any balance of payments for the UK economy (i.e. the balance between 
exports and imports).

The indirect and induced impacts are generated by two distinct economic processes.  Given the limited information that is available on 
the supply chain within Suffolk and the East of England, it is common practice to use a combined indirect and induced local employment 
multiplier. The multiplier is assumed to be 1.3, based on 2004 figures from the DTi for the UK Renewable Industry as a whole (excluding 
Scotland).  This number is calculated by the ratio of the project’s predicted total employment compared to its direct employment (jobs per 
direct jobs).

Further indirect and induced impacts arise from numerous offshore wind projects creating business for vessel operators, environmental and 
hydrographic surveyors and companies that provide staff for offshore representation.  These businesses, many of them based in the East 
of England, already operate for the oil and gas and other offshore industries, however, the offshore wind farm industry has started to have 
a definitive effect on orders for such services working for wind farms in the development, construction and operational phases.

The geographical focus for the proposed Greater Gabbard Offshore Wind Farm socio-economic impact assessment is Suffolk and East 
Anglia.  However, attempts have also been made to draw out the implications for the East of England and the UK as a whole.

10.3.5.2 Potential for Job Creation  

The approach to assessing the socio-economic impacts of the proposed Greater Gabbard Offshore Wind Farm is based on a methodology 
that is widely accepted for this type of assessment, the ’HM Treasury’s Greenbook’ that provides guidance on the assessment of major 
infrastructure projects.  

●
●

●
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Background
The nature and scale of the employment impacts associated with the design, construction and commissioning programme will depend 
upon a number of factors:

The overall value of the construction project
The extent to which materials, equipment and services can be sourced locally or further afield
The extent to which construction labour is sourced locally or further afield

The current estimate of the total value of the capital project is £550 million (based on £1.1 million per MW of installed capacity).  This 
includes design and development, civil engineering and construction, equipment and commissioning activities.  The estimate of capital cost 
does not include contingencies so it is considered as a lower estimate of the eventual level expenditure.

Round One Experience
Douglas-Westwood Ltd and ODE Ltd were commissioned to undertake a detailed review of the Scroby Sands Offshore Wind Farm. This 
study was completed in June 2005 for Renewables East. The aims of the study included: 

Map the supply chain to the Scroby Sands project down to Tier 3 service and component supply and identify the associated 
contracts, sub-contracts, and in-house services required to develop, construct and operate the project
Assess the maximum level of UK and East of England supply chain penetration in project construction on current contracting 
procedures
Identify gaps within the supply chain for Scroby Sands that were not obviously open to UK penetration, to confirm which of these 
opportunities should be targeted to maximize UK and regional economic benefits, and assess which mechanisms exist to develop 
the necessary business skills to secure contracts to supply goods and services in these areas
Forecast likely scale-up effects to a typical Round 2 project, including changes in fundamental logistical, contractual and equipment 
supply requirements

Sourcing of Materials and Services 
Given the early stage of the Greater Gabbard project, it is too early to predict with accuracy the geographical sourcing of inputs.  GGOWL 
has already sourced design and development services within the UK, with a number of consultancy firms in the East of England.

The capital project can be split into a number of components, each subject to competitive tender :
Project management
Design and development
Turbines and tower supply
Foundation supply and installation
Subsea cable supply and installation
Onshore cable works
Other electrical equipment supply; and 
Construction and implementation

●
●
●
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●
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Market information on the sourcing of each of these is given below:

The turbines and towers typically account for up to 50% of the total cost of the project. Currently there is only one offshore turbine 
manufacturer based in the UK (Vestas in Scotland with turbine assembly in Campbelltown, offices at Warrington and blade 
manufacture on Isle of Wight) with a number of European manufacturers located in Scandinavia.  In addition, there is constant 
speculation of other wind turbine manufacturers establishing facilities in the UK
There are no manufacturers of turbine towers in the UK. Cambrian Engineering based in North West Wales went into administration 
in 2004
Foundations typically cost approximately 20% of the contract value.  If gravity base foundations are chosen, then East of England 
companies will have good opportunities for involvement.  Monopile foundations, however, may well be sourced elsewhere in Europe 
and transported directly to site
The supply and installation of cables accounts for approximately 20-25% of the contract value.  There is one experienced supplier of 
subsea power cables in the region, who has supplied cables to several offshore wind farm projects
The region is home to experienced project management companies, who can bring their experience to the proposed Greater 
Gabbard Offshore Wind Farm project and others
Companies in East of England and elsewhere in the UK will be in a strong position to benefit from the civil engineering, electrical 
infrastructure (which accounts for 20% of contract value) and offshore access elements of the project

Capital Expenditure Impacts
The current estimate for the potential to source the components and services within the East of England and elsewhere in the UK are based 
largely on the results set out below.  The estimates are subject to the results of the competitive tender process for the wind farm turnkey 
contract and sub-contracts.

The estimated proportion of the contract value sourced with the East of England is largely based on the POWER study for the East of 
England, which draws upon the experience of the Scroby Sands Offshore Wind Farm and a detailed supply chain analysis carried out on 
behalf of Renewables East and Suffolk County Council.  

Within the East of England, offshore wind contracts attainable by regional companies are estimated to be approximately 11 percent of the 
capital value of the project.  However, regional content forecasts as high as 26 percent are predicted if supply chain effects for the £6.7 
billion of offshore wind farm investment in the two East of England strategic areas between 2005 and 2012 are realised in an ‘optimistic’ 
scenario.

Area Value of Local Sourcing

East of England £60.5 million (11%)

Rest of UK £203.5 million (37%)

Overseas £286 million (52%)

Table 10.3.5-1:  Predicted Breakdown of Contract Value by Area

●

●

●
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The POWER study took a typical Round Two 500MW wind farm as a base for modelling the potential East of England share of contract 
value.  It estimated that 16% (worth £88 million) of the capital expenditure of the project could be spent on contracts in the East of England 
(including 5 year O&M).

One of the major concerns regarding the offshore wind industry is that non-UK installation contractors will install non-UK equipment, such 
that minimal benefit will be gained by UK and regional economies. However, an analysis reported in the POWER study of the contract 
hierarchy to Scroby Sands shows a high level of actual UK and East of England content, which clearly proves that high UK and regional 
content can be achieved and as such, sets a benchmark against which other projects can be measured.

10.3.5.3 Development and Construction Employment

Direct Employment Impacts

The impact of the construction phase on direct employment is based on the following:

The DTI provide calculations for estimating direct employment during development, and construction for offshore wind farms at 
2.25 jobs/MW and 14.5 jobs/MW respectively.  These figures are based on assumptions for various output per employee figures for 
design, manufacture and civil engineering tasks
The translation of man-years into permanent full time equivalent(FTE) jobs.  The standard HM Treasury Guidance that states that 10 
man-years equates to one permanent job has been used

Area Direct Estimated Employment Impacts (FTE jobs)

East of England 337 (40%)

Rest of UK 278 (33%)

Overseas 227 (27%)

Total 842

Table 10.3.5-2:  Breakdown of Direct Employment Impacts based on Scroby Sands data

The percentages shown in the Table above reflect the actual percentage breakdown of labour for the Scroby Sands projects.  The number 
of FTE jobs is calculated using DTI figures set out above for development and construction multiplied by the electrical output for the wind 
farm and divided by ten to translate to permanent FTEs.

The DTI undertook a supply gap analysis for the UK renewables industry as a whole in 2004.  It indicated assumptions for import corrected 
employment figures.  For the offshore wind industry this figure was assumed to be 55 percent imported labour.  Clearly the figure for Scroby 
Sands employment suggests that imported labour is in fact much lower at 27 percent.

●

●

The POWER report indicates that total man-hours on the development and construction of a typical Scenario 2 project of 500 MW are 
forecast to total over 2.6 million, of which the East of England is forecast between 0.59 and 1.5 million hours. As such the total man hours 
for all Round 2 projects around the region is forecast to total approximately 32.4 million hours. The key areas in which the UK and East 
of England can achieve maximum content are mainly the most time-consuming ones such as detailed design, project management and 
onshore installation.

The POWER study projection for a typical 500MW Round Two wind farm implies an increase in the local employment in the order of 
940 jobs based on 1.5 million man hours possibly reflecting the lack of manufacturing and port facilities to attract turbine component and 
installation services to East of England contractors. On the basis set out above using DTI figures, the estimated employment that would 
be generated supported by the design, manufacture and construction activity in the East of England is up to 337 permanent Full Time 
Equivalent (FTE) jobs.

Indirect and Induced Employment Impacts
The construction activity will generate further impacts in a number of distinct ways, namely through supply and induced employment effects.  
The assumed employment multipliers to employment estimates have been applied for the direct construction jobs.  On this basis a further 
101 FTE  jobs would be supported in the East of England economy.  An estimated 185 FTE jobs are estimated to be supported across the 
UK as a whole.

Overall Construction Employment Impact
The Table below summarises the forecast overall employment impact of the construction of the Greater Gabbard Offshore Wind Farm.  A 
total 438 FTE permanent jobs are estimated to be supported in the East of England economy.  Across the UK as a whole an estimated 800 
FTE jobs would be supported by the construction programme.  This includes offshore vessel crew and offshore support personnel.

Area Overall Estimated Employment Impacts

East of England 438

Rest of UK 362

Overseas 295

Table 10.3.5-3: Breakdown of Overall Construction Phase Employment Impacts

10.3.5.4 Operational Employment

Direct Employment Impacts
The detailed decisions on the management, operation and employment for the proposed Greater Gabbard Offshore Wind Farm have yet 
to be taken.  However, it is possible to make a reasoned judgement based on Airtricity’s experience with onshore wind farms and from the 
experience of operational Round One offshore wind farms.  The potential level and nature of employment is set out below.
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The direct sources of employment are shown in Table 10.3.5.4 below : 

Tier One Category Sub Component Item

Operations & Maintenance Project Management

Site Management

Service Personnel

Service Vessels

Replacement Components

Other Operational Costs

Table 10.3.5-4: Operations Phase – Component Items

Once all 140 turbines have been commissioned, a service crew of fifty technicians would be stationed onshore, in proximity to the wind 
farm.  This is based on known figures of operational crews for a 30 turbine offshore wind farm extrapolated up to 140 turbine wind farm.  
It is likely that a local operation port would be chosen to service the wind farm.  Ports such as Felixstowe, Harwich, Great Yarmouth and 
Lowestoft would be in a strong position to qualify as the chosen operations base.

In the first year of operation service crews would be working at the wind farm site full time (every day) dealing with snagging issues, routine 
maintenance and optimising electricity generation performance.

Thereafter, at intervals there would be maintenance and service programmes. On these occasions, teams of between four and ten staff 
would support the core operational team. In addition, there would be up to four local full time equivalent staff involved in the management 
and administration of the wind farm.

Therefore, a total of up to sixty-four full time equivalent workers would be directly employed in the operation.  Further employment would 
be created through the use of boat crews to transfer operations staff to and from the wind farm.  Experience from operational Round One 
wind farms indicates that a high proportion of staff could be sourced from the East of England and trained as operations staff.

All staff, whether employed locally or not, are likely to spend fixed periods of time based in the Suffolk region to service the wind farm.  This 
would provide contributions to revenue for local hoteliers and B&Bs plus shops, restaurants and other services.
Item

Indirect and Induced Employment Impacts
GGOWL or their appointed contractors, will spend money on a range of goods and services in support of the ongoing maintenance and 
operation of the wind farm.  The level of direct labour  and non-labour operating expenditure associated with the wind farm is expected to 
be around £10m per year.  A proportion of this would be spent on the purchase of replacement parts and spares, some which would be 
sourced in the East of England but also elsewhere in Europe.  

A proportion of expenditure would be spent in the local economy, which would indirectly support a number of jobs.  One way of calculating 
the indirect and induced employment impacts is to use the employment multiplier.  The combined indirect and induced employment 
multiplier would suggest that up to 19 FTE jobs might be supported through supply chain and induced expenditure effects.  A high proportion 
of this estimate could be employed locally within the Suffolk area.

Overall Operational Employment Impact
Estimates suggest that up to 83 FTE jobs could be supported in the UK by the ongoing operation of the wind farm.  The scale of the 
employment impact for the East of England  can be estimated to be in the order of 60 FTE jobs of the total (or 70% of labour sourced in the 
region).  It is difficult to predict with accuracy the extent to which these jobs might be available to local people, but it could be anticipated 
that local people will fill a reasonable proportion of these jobs. 

10.3.5.5 Overview of Employment Impacts

The best estimate of overall employment impact from the project is that the initial development of the wind farm will support around 438 jobs 
in the local region, with the ongoing operation of the wind farm supporting a further 60 jobs.

Area Overall Estimated Employment Impacts (FTEs)

Capital Investment Operations

East of England Direct 337 45

Total 438 60

Whole of UK Direct 615 64

Total 800 83

Table 10.3.5-5 : Overview of Development, Construction and Operational Employment Impacts

The 2005 POWER report indicates total man-hours on the development, construction and operation of a typical Round Two project are 
forecast to total approximately 3.2 million, of which the East of England is forecast between 0.9 and 1.9 million hours work on a typical 
project. This estimate would provide a total of around 1180 jobs in the East of England.

Other published estimates of future employment in the offshore wind industry as a whole are also available.  AEA Technology Environment 
in their report to Greenpeace in 2002 estimated that 4,000 direct jobs could be won in the offshore wind industry between 2005 and 2010 
mostly in the East Anglia region itself.  The DTI report indicated a more modest total of 3000 jobs by 2020.

The POWER study undertook an analysis of the hours spent worked within each of the key contracts awarded for the development, 
construction and operation of Scroby Sands. Table 10.3.5-6 illustrates the relatively low value nature of East of England content within the 
project.
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Hours East of England Other UK Non UK Total East of England %

Development 5,189 15,974 8,000 29,163 18%

Construction 130,050 193,680 139,446 463,176 28%

Operations 124,160 10,715 28,855 163,730 76%

Total 259,399 220,369 176,301 656,069 40%

Table 10.3.5-6: Scroby Sands – Input Hours by Phase

When analyzed by value, the level of East of England and other UK content is very good, however, when expressed as man-hours 
these percentages increase considerably. The fundamental reason for this differential being that a high proportion of the non-UK value 
is associated with major component supply and installation vessel contractors, which by their very nature have a low man-hour content 
relative to actual contract value.

10.3.5.6 Other Socio-economic Impacts

The proposed Greater Gabbard Offshore Wind Farm is likely to generate a number of wider socio-economic impacts.  However, by their 
nature these impacts are less tangible and hence difficult to measure quantitatively.  Nevertheless, these effects can be an important 
source of socio-economic benefit for Suffolk and for the East of England.

Business Development
Suffolk and the East of England have a number of strengths in renewable energy and oil and gas industries, particularly serving the 
Southern North Sea Fields.  It is these marine companies that are most likely to benefit from the emerging offshore wind industry.

There is a host of engineering and consultancy firms with offshore marine expertise and several contractors with experience of civil 
engineering aspects of onshore wind farms.

Cluster Development
The perceived opportunities for companies within the supply chain to the offshore wind sector (or with the potential to be) are strong. 
However, expectations for the future market potential will remain uncertain until the sector develops further.

In servicing related industries in recent decades, particularly the oil and gas industry, the East of England has developed a capability to 
support the majority of future offshore wind activity within the region. Indeed it is widely believed that the region has the experience, skills 
and expertise present within the supply chain to support all aspects of the development and operations phases of an offshore wind farm. 
Specific areas of regional strength have been identified to be: project management, offshore engineering, environmental consultancy, 
insurance, surveys, and operation and maintenance developed particularly within the cluster of offshore expertise located within Great 
Yarmouth and Lowestoft.

The proposed Greater Gabbard Offshore Wind Farm has the potential to stimulate the development of a supply chain within the East 
of England.  The presence of local expertise from the oil and gas industry will provide the focus for augmenting these skills with the 
development of skills and services tailored specifically for the offshore wind industry.

The East of England Energy Group’s (EEEGR) is spearheading an ongoing development of its internet-based supply chain mapping 
system ‘Mapergy’.  1,275 regional companies have been identified as being either active or having the capability to be directly involved 
in the supply chain to the energy industry.

When analyzing the number of companies within the East of England with the capability to provide the key activities inherent within the 
development, construction and operation of offshore wind farms the current strengths and weaknesses of the regional supply chain 
become clear. For the relatively high proportion of companies with capabilities within the Accountancy, Financial, Insurance & Tax, 
Cables & Connectors, Environmental Assessment & Monitoring, Project Management, Maintenance, Modification & Operation and 
Survey & Positioning activities support the perception of regional strength in such areas.

One important determinant of future regional content is the use of a regional port as a pre-assembly and construction base for projects. 
These tasks were completed in Lowestoft and Great Yarmouth on the Scroby Sands project and resulted in a high level of local content. 
However, the region’s ports face tough competition from Europe for future Round 2 projects.

Onshore Installation – The East of England has strong capabilities for the associated onshore installation works which includes onshore 
cable laying and grid connection. It is, therefore, expected that region will continue to perform well in this area on future projects.

Offshore Installation – Other than offshore cable installation the East of England lacks a proven regional capability to perform the key 
offshore installation activities. UK-wide there are contractors that can perform foundation and turbine installation, but they will be tested 
as the Round Two type projects reach installation. There is such a supply and demand issue facing the offshore wind sector in the future 
that this is a key area for future content, the only question being whether the East of England can attain any involvement within it. There 
is much offshore experience in the region, but to attain any foothold in the highly competitive market a major installation contractor 
needs to establish itself in the region.

Operations and Maintenance – Operations and maintenance has been proven to be an area of high regional content, and carries 
high future potential. It is accepted to be more efficient for operations and maintenance to be conducted within the locality of offshore 
wind developments, although some non-regional and international content is to be expected because of the lack of UK-based turbine 
manufacturers.

72% of respondent companies in the POWER business survey believed the supply chain currently in place within the East of England 
is equipped to realise the opportunities Round Two developments are expected to create.

Views of Business
The POWER study sought the views of local businesses in the Suffolk and Norfolk region through an interview questionnaire.  The 
interview programme focused on companies who are either active within the supply chain to the offshore wind sector within the East 
of England, or have the capability to be so. 95 companies were initially identified for interview encompassing a broad representation 
of all activities involved in the development, construction and operation of offshore wind farms. Interviews have been completed with 
32 companies to date, and while further responses are anticipated it is believed that a thorough representation of the views and 
experiences of the supply chain has been obtained.

The geographic cluster of offshore oil and gas related activity in the vicinity of Great Yarmouth and Lowestoft servicing the Southern 
North Sea necessitated a focus on suppliers located within Norfolk and Suffolk. However, where possible, attention was maintained on 
ensuring a representation of views from throughout the region, as well as stakeholders from outside of the region.
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Of those interviewed, 66% (21) had previous experience of working within the offshore wind sector. Of the 11 companies who had no 
previous experience, all recognised a potential application of their companies’ products and services to offshore wind and 7 have definite 
plans to develop this capability in the foreseeable future (3 are currently tendering for work within UK offshore wind developments). 

The total level of employment within these companies directly attributable to offshore wind is difficult to quantify, as those with responsibility 
for the sector are either temporarily involved as part of a broader renewable energy remit (for instance) or are part of a team monitoring the 
market prior to potential market entry. The skills sets of such positions are fundamentally multi-disciplinary and encompass: engineering, 
scientific, marketing, sales, planning, marine piloting, project management, law, financial and computing based competencies.

However, as traditional markets, such as oil and gas, have declined renewable energy developments have emerged as markets of increasing 
significance and as associated technologies continue to evolve diversification opportunities will become increasingly commercially attractive. 
Indeed 81% of companies surveyed expect offshore wind to comprise a growing proportion of their annual turnover over the course of the 
next 5 years as opportunities emerge throughout the supply chain. Attracted by the relatively high levels of capital expenditure associated 
with projects that will continue to increase in size and scale, the relatively quick project turnaround and market with relatively few players 
companies see offshore wind as a vast opportunity.

77% of companies believe East of England content will increase within Round Two type developments relative to current activity, principally 
within the development and operations phases. Such optimism is largely dependent upon the development of a regional port.

Regional Image
Renewables East has been proactive in promoting the area as a centre for offshore wind expertise and business potential.  

A £6 million Offshore Renewable Energy Centre is also planned in Lowestoft. The centre, which would be built at Ness Point close to the 
UK’s largest onshore wind turbine, would be a business park for firms in the sector. 

It would form part of Suffolk County Council’s aim to play a major part in UK renewable energy development.  The aim of the centre is to 
develop and deliver a strategy to ensure that a value added contribution is made to the region’s energy industry by identifying, promoting, 
influencing and supporting new markets, technologies and diversification opportunities in offshore renewable energy ensuring a continued 
and vibrant energy sector in the East of England.

The proposed Greater Gabbard Offshore Wind Farm, along with other Round One and Round Two projects in the strategic areas of the 
Thames Estuary and The Wash (plus other renewable energy schemes) are an important part of realising Renewables East vision.

The proposed Greater Gabbard Offshore Wind Farm is notably important on one particular respect; in that, if constructed, it could be the 
first UK-based wind farm to have a proportion of turbines in International waters.

The image that wind energy conveys to the wider public is of sustainability, modern technology and green electricity.  Wind energy is widely 
seen as a means of redressing the environmental consequences of traditional means of electricity generation and the impacts of climate 
change on a global scale, the effects of which is only recently been acknowledged by scientists and political leaders.

Tourism Development
Experience elsewhere suggests that the very presence of a renewable energy project will draw visitors who come to view it.  Angling is 
becoming popular within the North Hoyle Wind Farm off the coast of North Wales for small boat operators based in Rhyl and Prestatyn. 
Pleasure boat trips from Foreland Point near Lynmouth in Devon now detour to take in a visit to the Seaflow demonstration marine current 
turbine installed there. 

However, other evidence such as the closure of the Swaffham Turbine Centre in Norfolk and the geographical location of the proposed 
Greater Gabbard Offshore Wind Farm (due to its distance from the coast) suggests that tourism development will not feature as a major 
beneficial impact.

Anecdotal evidence suggests that wind farms enhance local generic attractions by providing ‘more to see’ in the vicinity.  However, 
local feeling in Aldeburgh was stated in a public exhibition questionnaire indicating that the town already had too many tourists.  No 
respondents to this survey felt that the wind farm would discourage day-trippers and tourists visiting the area.

Access to Employment
As investigated above, the wind farm will create and support employment across the region.  In addition to this it is likely that the 
decommissioning of Sizewell A Power Station in 2007 onwards will also generate employment.  The effect of these two projects occurring 
in tandem is likely to generate an influx of labour to the region to address the shortfall in available labour from the unemployment pool 
locally.

Other Potential Considerations
As well as improving knowledge of the offshore environment through the surveys that have been undertaken, GGOWL also intends to 
create a new ecological resource adjacent to the onshore sub-station.  It is likely that up to 6 hectares of heathland restoration will be 
created with opportunities for local organisations to bid for a management contract for the ongoing maintenance and operation of this site 
as a nature reserve.

Views on Renewable Energy
Visitors to the Public Exhibition on the 23rd October 2004 had access to the “Greater Gabbard Offshore Wind Farm Public Questionnaire”. 
There was no obligation to complete it; however people were made aware of it. Forty-eight visitors completed the questionnaire. The 
overall results are outlined below:

Over 60% of respondents have lived in the Suffolk area for over 21 years. Local areas outlined included: Aldeburgh, Snape, Woodbridge, 
Rendlesham, Orford.



Greater Gabbard
Offshore Winds Ltd

10—183

                              

Figure 10.3.5-1 : Level of Local Support for Wind Power

Over 85% of respondents support wind power as a source of renewable energy generation with 96% of respondents think there should be 
more electricity generated from renewable sources.

This figure is supported by the most recent poll carried out by the BWEA in the third instalment in the NOP ‘Wind Tracker’ for BWEA has 
also been launched, showing continuing high support with 77% agreement with the statement that wind energy is necessary to help us 
meet current and future energy demands

Global warming / greenhouse effect, sea / water pollution and air pollution topped the list of environmental concerns among local 
respondents. 

               
Figure 10.3.5-2 : Level of Local Support for The Greater Gabbard Wind Farm, gained from returned questionnaires at a public exhibition in 

October 2004

From the information available at the exhibition, over 80% of respondents either strongly support or tend to support the proposed Greater 
Gabbard Offshore Wind Farm and almost 90% of respondents thought that the location of the wind farm was either very good / good or 
acceptable.

10.3.6 Airborne Noise
For the proposed Greater Gabbard Offshore Wind Farm, airborne noise impacts can arise from the construction and operation of works 
undertaken both onshore and offshore.

10.3.6.1 Noise Impacts from Offshore Works

The assessment of noise impacts at the coast from foundation installation work at the wind farm location focuses on the use of impact piling 
which presents the worst case foundation constriction noise scenario.

The turbine foundations will be constructed using cylindrical steel piles up to 6.5 metres in diameter, driven into the sea bed using a 
hydraulic drop hammer.

It is envisaged that the piling would be carried out using a IHC S-600 (or similar) hydraulic piling rig.  This type of rig delivers repeated blows 
to the head of the pile, with a strike rate (typically) of around one per second, creating a regular impulsive noise. 
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Construction Source Level Noise
Airborne noise levels have been predicted at the nearest onshore locations (approximately 23 km from the nearest turbine) likely to occur 
during piling operations.  

Noise levels from piling are dependent on several factors, including the energy per blow and the type and size of pile.  

There is currently no available technical data for driving a 6.5m diameter pile.  The source of information most-often quoted is a report 
on measurements made during the construction of the Woodrow Wilson Bridge (WWB) over the Potomac River in the USA.  This report 
contained the results of various measurements made at different distances from the piling site, specifically measurements during piling by 
an IHC-280 pile driver, driving cylindrical piles of 42 inches (1.07m) and 54 inches (1.3 metres) diameter.

From the WWB data, it is estimated that the maximum time-average A-weighted sound power level of the IHC-280, driving 54” piles, over a 
period of continuous operation, is 137 dB LwA re 10-12W.  This corresponds to an equivalent continuous noise level L(A)eq,T of approximately 
89 dB at a distance of 100 metres.  Maximum noise levels (LAmax, fast) are typically 10 dB higher than Leq levels.  Noise levels reduce 
progressively as the pile is driven, because of the corresponding reduction in the surface area of pile exposed to the air.

Attempts have previously been made to derive a relationship between pile size and radiated noise, to enable the WWB data to be 
extrapolated to larger pile sizes.  From the WWB data and other information it is considered that a realistic estimate of the Sound Power 
Level of a IHC-600 piling rig driving a 6.5m circular pile is 140 dB LwA re 10-12W, with a typical octave band spectrum as shown in Figure 
10.3.6.-1 below.  An L(A)max of 99dB at 100 metres distance has also been calculated.  This spectrum has been used as an input to model 
the prediction of noise levels at distances from the piling site at the proposed Greater Gabbard Offshore Wind Farm.

                                               
Figure 10.3.6-1:  Source Piling Noise Frequency Spectrum (ISVR Consulting)

Assessment Methods: Propagation Model
The propagation of sound over land has been extensively investigated.  There are standard methods for calculating the attenuation of 
sound during propagation outdoors.

ISO 9613
A widely-adopted method is that of ISO 9613-2.  This method sets out corrections for geometrical divergence (spherical spreading) and 
attenuation due to atmospheric absorption, ground effects, attenuation due to barriers, and attenuation due to miscellaneous effects 
(such as the effects of foliage or buildings in the transmission path).  The method leads to a prediction of the equivalent continuous (LAeq) 
weighted noise level at a distance from a source of known sound power level and directivity, in ‘moderate downwind’ conditions (i.e. when 
the wind direction has a component from the source towards the receiver).  There is an additional meteorological correction, to estimate 
the effect of more favourable propagation conditions such as may occur during temperature inversions.  Application of the meteorological 
correction can lead to predicted noise levels up to 5dB(A) higher than would be predicted without this correction.

However, the ISO method does not cover the case of temperature inversions over water, which may result in higher sound pressure levels 
than predicted using the Standard.  Also, the estimated accuracy of the method is not stated for distances in excess of 1000 metres.  There 
is therefore considerable uncertainty involved in applying the ISO 9613 model in this case.  

CONCAWE 
The effect of meteorological conditions on sound propagation over land was extensively investigated by Acoustic Technology Limited on 
behalf of CONCAWE.  This investigation resulted in a set of attenuation curves based on observed meteorological conditions, defined in 
terms of the Pasquill stability category and wind speed and direction.  The broad effect of applying this correction is that in favourable 
propagation conditions, in the presence of a temperature inversion, noise levels may be approximately 2-7 dB higher in the octave bands 
63 Hz – 4 kHz than would be predicted for ‘neutral’ weather conditions, at a distance of 2km.  However, the data does not extend to greater 
source-receiver distances (although the indication from the data is that the increase in noise level, compared with the neutral condition, 
‘flattens off’ at distances in excess of 1000 metres).  However, again the data refers only to meteorological conditions occurring over 
land.

Other Information
The most important factor in determining the attenuation of noise with distance, over larger distances is the refraction of sound due to wind 
and temperature gradients.  There is considerable ongoing research, particularly in Scandinavia, into the propagation of noise over water, 
mainly motivated by the expansion of offshore wind power.  However, from the available information it is clear that no robust validated 
model for offshore noise propagation has yet been developed.
  
The most relevant published information located is a recent paper published by the Danish Environmental Protection Agency, relating 
specifically to prediction of noise from offshore wind farms.  A conclusion is that at large distances, over water, the effect of multiple 
reflections or ‘sound channelling’ can result in noise levels 15-20 dB higher, in downwind conditions, than would be calculated using a ‘free 
field’ calculation method.  Analysis presented in this report proposes that this can be modelled by using a cylindrical propagation factor (i.e. 
3 dB per doubling) at distances greater than 3 km.  

Predictions
Figure 10.3.6-2 below presents four curves, representing predicted noise levels (LAeq) at distances up to 25 km from a single piling rig with 
a source noise level of 140 dB LwA. 

Curve 1
Spherical spreading over a hard surface, without atmospheric absorption.  By neglecting atmospheric attenuation, this approach leads to 
a gross over-prediction of noise levels.
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Curve 2
Spherical spreading over a hard surface using ISOI 9613-2 with atmospheric attenuation according to ISO 9613-1 applied in octave 
bands with no meteorological correction.  This is a standard calculation and might be expected to result in a realistic estimate for ‘average’ 
meteorological conditions with a light downwind.  The predicted SPL at 23 km is 15 dB LAeq.  However, it is subject to the qualifications in 
ISO 9613 – the accuracy at distances in excess of 1km is not defined, and it is likely to be an under-estimate when noise is propagating 
over water in some meteorological conditions.

Curve 3
Curve 2 modified to assume cylindrical spreading (3 dB per doubling of distance) at distances greater than 3 km.  The predicted SPL at 
23 km is 24 dB LAeq.  This represents a realistic estimate of the noise levels likely to be experienced in the ‘worst case’ meteorological 
conditions, with a moderate wind in the NE/SE sector and a temperature inversion.  There is necessarily some uncertainty in the prediction, 
and therefore a suggested absolute worst case would be a level of 30 dB LAeq at the coast.  This would occur only during the 

initial driving of a pile section, with the maximum length of pile exposed, and during the weather conditions most favourable to noise 
propagation.
  
Curve 4
Spherical spreading over a hard surface, with a uniform atmospheric absorption of 5 dB(A) per km.  This leads to a significant under-
prediction of noise levels.  Because atmospheric absorption (in terms of dB/km) is significantly greater at high frequencies than at low, 
this has the effect of skewing the frequency spectrum to lower frequencies (as the higher frequencies are more rapidly attenuated) at 
progressively greater distances.  For any noise source, the effect of atmospheric attenuation (in terms of dB(A)/km) therefore progressively 
reduces and is typically only of the order of 1 dB(A)/ km at distances greater than 20 km.

                                                   
Figure 10.3.6-2:  Prediction Curves for Assessment of Airborne Noise Piling Impact

Potential Noise Impact
Suffolk Coastal District Council have made measurements at Shingle Street, Hollesley and at Orford Quay in June 2005.  Background 
levels of 32.5 dB LA90 and 29.0 dB LA90 respectively were recorded between midnight and 0:30 hours.  It is predicted that piling noise may 

exceptionally reach a level of 30 dB LAeq at these positions, with maximum (LAmax) noise levels exceptionally as high as 40 dB.  In these 
conditions, piling noise would be detectable outside houses, and possibly inside houses when windows were open.

These noise levels could not occur regularly, since they would require the presence of both easterly winds and a temperature inversion.  
The wind rose for the area indicates that easterly winds occur for approximately 20% of the time, the prevailing winds being westerly.  In 
a westerly wind, noise levels would be expected to be at least 20 dB lower than the ‘worst case’ predicted level, and in these conditions 
piling noise would be inaudible onshore.  

Construction Noise Impact Summary
The conclusion of the modelling is that piling noise from the wind farm site might exceptionally be audible onshore at night, at a level not 
exceeding 30 dB LAeq and 40 dB LAmax.  

There is no reasonable justification for imposing specific restrictions on night time piling.  If complaints occur, and piling noise was judged 
likely to cause significant disturbance (which seems unlikely), then one approach would be to establish a programme of noise monitoring.  
Occurrences of audible noise onshore could be correlated with meteorological conditions and it might then be feasible to suspend piling 
on nights when favourable propagation conditions were forecast.  It should be emphasised that from the available information noise would 
only rarely, if at all, be audible onshore and such ‘control’ measures are unlikely to be required.  

Other Sea Users
Based on the above calculations, piling noise will be lower than 80 dB LAeq at distances greater than 400 metres from an operating piling 
rig, and lower than 90 dB LAeq at distances greater than 150 metres, during continuous piling.  Long term levels will be lower since there 
will necessarily be down periods for adjustments or relocating the rig.  Noise is therefore unlikely to present any hazard to persons on ships 
passing or moored in the vicinity. 

Operational Wind Farm Noise
Planning Policy Statement 22 (PPS22) specifically recommends that the Department of Trade and Industry’s guidance document ETSU-R-
97 should be used to assess and rate noise from wind energy developments.

The DTI Noise Working Group on Noise from Wind Turbines ETSU-R-97 provides detailed guidance and assessment criteria for the 
measurement and rating of wind turbine noise. The guidance was primarily developed for onshore wind farms and although it has been 
used to rate the impact of onshore wind farms, its applicability to offshore wind farms that are greater than 10 km from the coastline is 
questionable. However, for the purposes of the Greater Gabbard Wind Farm, ETSU-R-97 guidance has been used to scope the impact of 
the wind turbines on onshore and near-shore sensitive receptors.

ETSU-R-97 recommends the following noise limits:

Day-time - 35 to 40 dB LA90,10 min when the prevailing background noise level is below 30 dB LA90 (for wind speeds less than 5.5 
and 7 m/s respectively @ 10 m);
Night-time – 43 dB LA90,10 min, if background noise levels are less during the night than during the quiet day-time periods (for wind 
speeds less than 8 m/s @10 m);

ETSU-R-97 further indicates that if a developer can demonstrate that the minimum
absolute noise criteria proposed of 35 dB LA90 10min can be achieved at high wind speeds of 10 m/s at 10 m height, then measurement of 
the background noise levels would be unnecessary.

●

●
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Figure 10.3.6-3: Operational Wind Farm Noise Contour Plot run for 10 m/s wind speed

Assessment of Operational Noise
There are two types of noise associated with wind turbines; aerodynamic and mechanical noise. Aerodynamic noise is broad-band in 
nature, relatively unobtrusive and is strongly influenced by incident conditions, i.e. wind speed and turbulence intensity. As a result, 
aerodynamic noise is wind speed dependent, and the sound power output from a turbine must be measured and quoted relative to wind 
speed. The reference sound power output of a wind turbine is typically defined at a reference wind speed of 8m/s measured at a height 
of 10m above the ground. As the largest capacity of wind turbine considered for the proposed Greater Gabbard Offshore Wind Farm is 
only prototype, a conservative estimate of the operational Sound Power Level is provided, this being 110dB(A) again measured at a wind 
speed of 8m/s measured at a height of 10m above the ground according to the IEC standard 61400-11. 

The operational noise from the turbines has been assessed using a bespoke model called WINDFARM.  As the Greater Gabbard 
Offshore Wind Farm proposal may use a wind turbine model between 3 and 7 MW capacity and given that models larger than 4.5MW 
are currently not beyond the prototype stage, there is no available warranted technical noise specification data, therefore, an assumed 
working broadband noise level of 110dB has been used in the prediction as detailed above.  

Wind speeds of 8 and 10 m/s have been modelled for the purposes of the assessment and an attenuation constant of 2 dB per km has 
been assumed.  The results below represent the model output for windspeeds at 10m/s to present a worst case. The WINDFARM model 
output is illustrated in Figure 10.3.6-3 below.

Noise levels from the turbine array are predicted to fall to below 50 dB LAeq beyond 490 m from the closest turbines to the coast and 
below 35dB LAeq at a distance of 3.1 km. Furthermore, noise levels are predicted to fall below 25dB LAeq at a distance of 6.2 km (based 
on distances westwards from the Inner Gabbard array i.e. in the direction of coastal receptors) which is equivalent to 22.9 dB LA90.  

The turbines will only operate during periods of weather when wind speeds are between 3 and 27 m/s .  Therefore, bearing in mind the 
ambient noise levels (eg, 32 dB LA90 at Shingle Street) the noise levels from the operational wind farm will be significantly below 35 dB 
LA90 at a distance greater than 2.5 km and therefore imperceptible at the coast

Therefore, in terms of assessment against ETSU-R-97 criteria, the noise from operation of the wind farm will be imperceptible at a 
distance of 23 km (i.e. at the coast) hence the impact is assessed to be negligible.
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Other Tonal Noise
Mechanical noise is generated by components inside the turbine nacelle (usually the gearbox and generator) and can be radiated by 
the shell of the nacelle, blades and the tower structure. Unlike aerodynamic noise, mechanical noise tends to be tonal in nature, i.e. it is 
concentrated at a few discrete frequencies. This form of noise can be more intrusive than broad band noise. Mechanical noise can be 
successfully controlled at the design stage of the turbine, using advanced gearbox design and anti-vibration techniques. The present 
generation turbines considered for the proposed Greater Gabbard Offshore Wind Farm incorporate design features which ensure that such 
tonal noise emissions are not considered significant. 

Except in the immediate bounds of the wind farm array, the impact of operational airborne noise from the proposed Greater Gabbard 
Offshore Wind Farm Array on the receiving maritime (including shipping) environment is considered to be very low.

10.3.6.2 Noise Impacts from Onshore Works

The assessment of the noise impacts from the proposed sub-station has been divided into the construction and operational impacts. 

This section describes the effects of the proposed onshore cabling and sub-station works at Sizewell and assesses the resulting environmental 
noise impact of the project on local residential dwellings and user of other sensitive sites, such as nearby designated areas.

The existing or baseline noise environment around the proposed sub-station at Sizewell was described in section 9.5.6. The noise impact 
of the sub-station is detailed and modeling has been undertaken using nationally accepted assessment methodologies and criteria to 
optimise the noise emissions of the sub-station and hence minimise the significance of the noise impact.

The assessment concentrates on construction and subsequent operational impacts of the sub-station, including transformer noise and 
the contribution of corona noise from overhead power lines. Since operational road traffic is negligible, it is not considered further in this 
section.

Assessment Methodology and Criteria

The criteria generally used to define the significance of both adverse and beneficial noise and vibration impacts are:

Major – impacts of the development, both permanent and temporary, of greater than local scale
Moderate – impacts of the development, both permanent and temporary, that may be judged to be important at a local scale
Minor – permanent and temporary impacts that are of low importance in the decision making process
Negligible – both permanent and temporary impacts that are below normal levels of perception and thus are not material to 
planning

In addition to the above guidance and criteria, consideration will also be given to the noise change that will occur in the area as a result of 
the introduction of the sub-station. Noise from the facility will be operating constantly, therefore, it will have the potential to raise the existing 
background noise level and an increase of 3 dB(A) or more will be considered significant. Hence the Table below identifies adopted noise 
change descriptions.

●
●
●
●

Predicted Noise Change Magnitude Significance Rating

Decrease of more than 3 dB Significant decrease Negligible

Less than 3 dB No Significant change Negligible

Increase of 3 – 5 dB Minor Increase Minor

Increase of 6 – 10 dB Moderate Increase Moderate

Increase of more than 10 dB Substantial Increase Major

Table 10.3.6-1 : Significance Rating for Predicted Operational Noise Changes

It is proposed that a BS 4142 assessment level of -3 dB(A) is adopted but this also needs to be considered in the context of how the LA90 
background noise level is defined (see below).

Notwithstanding the above, night-time background or rating levels surrounding the site may be below the thresholds at which this 
methodology can be adopted and hence sleep disturbance criteria will therefore be considered for this situation. Therefore, the proposed 
assessment criteria will be based on BS 4142, BS 8233, relevant World Health Organisation (WHO) recommendations and noise change, 
as appropriate. Accordingly, Table 10.3.6-2 summarises the assessment criterion that will be used for the operational element of the 
project.

Time Period Criterion

Daytime 0700-2300 hrs

The Rating Level not to exceed the typical background noise level by more than -3 dB,
where a BS 4142 assessment is appropriate.

External levels in amenity areas not to exceed 55 dB LAeq, 1hr.

Internal levels in living rooms, assuming windows open, not to exceed 30 dB
LAeq.Noise change not to exceed 3 dB LAeq, T.

Night-time 2300-0700 hrs
The Rating Level not to exceed the typical background noise level by more than - 3 dB,
where a BS 4142 assessment is appropriate.
Internal levels in living rooms and bedrooms, assuming windows open, not to
exceed 30 dB LAeq or 45 dB LAmax.fast

Table 10.3.6-2 : Summary of Operational Noise Assessment Criteria
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Since there are no set standards for the definition of the significance of construction noise effects, the assessment of whether changes in 
noise levels due to construction constitute significant effects, will be dependent on the absolute levels of ambient and construction noise, 
as well as the magnitude, duration and time of occurrence. It is considered that a combination of absolute noise levels and noise levels 
relative to the existing ambient level can be used to determine the severity of the construction noise impact magnitude. These are given in 
Table 10.3.6-3.

Magnitude Significance Magnitude dB LAeq

Major Moderate Minor Negligible

(Acceptable)

Evening,
Saturday
afternoons,
Sundays

> 62 57-62 < 57

Ambient noise level + 3 dB
Weekdays &
Saturday 
Mornings

> 72 67-72 < 67

Table 10.3.6-3 : Construction Noise Evaluative Criteria.

Although details of the earthworks and ground improvement works will be finalised by the appointed contractor, the assumptions described 
below are sufficient to be able to assess the effects of noise during the temporary construction phase. There is the potential for the works 
to result in significant noise impacts, depending upon the proximity and nature of the operations (e.g. the need for significant earth moving 
or piling) to the noise sensitive receptors, both residential and wildlife. An indicative construction programme is presented in Section 6.9.4 . 
The report details likely plant that will be required at each stage of the works. Currently, construction of the sub-station will be substantially 
completed in time for the commissioning of the first phase of the off-shore works. The main earth works would last approximately 12 
weeks.

The construction operations are proposed to be undertaken between the hours of 0700 - 1900 hrs Monday - Saturday for all phases with 
the exception of the concreting operations, directional drilling over-run and the delivery of abnormal loads, which may occur outside these 
hours.

The onshore cable run would require trenches to be dug to a depth of approximately 1.2 m using an excavator. Due to the temporary 
nature of the worksand small numbers of construction plant (hence low noise emissions), the impact is considered to be negligible, hence 
no predictions have been undertaken.

Typically plant required for the construction of the sub-station would include: diggers, articulated dump trucks, crawler dozers, compaction 
plant, tracked excavators, and cranes. Hence, construction noise calculations have been undertaken, using the reference source sound 
power levels contained within BS 5228. Corrections have then been made for attenuation due to distance and soft ground propagation, 
together with the assumed percentage on-time.  Table 10.3.6-4 summarises the data and BS 5228 calculations. Construction activities 
have been modelled as occurring simultaneously during the day, although in practice this is unlikely to be the case. It should be noted 
that the source noise levels quoted within BS 5228 are at least 10 years old and therefore the presented noise levels may be considered 
to be high, due to subsequent improved plant design and the introduction of noise control features. This approach therefore represents a 
worst-case assessment.

If required, the sub-station ground improvement works could involve drilling into the ground using a CFA piling rig to inject cement or lime. 
This process may take up to four weeks to complete. It is considered that apart from the delivery of cement and re-grading works undertaken 
near to Halfway Cottages and Home Farm, there would be no significant noise sources associated with these construction works.

For the directional drilling works and cable jointing pit construction a small amount of ground preparation earthworks would be required to 
bring plant to the site and for a temporary access road to be constructed.  

Construction Noise
Sub-station
The entire sub-station, cables and ancillary works are scheduled to last approximately 18 months to 2 years, and during this time a variety 
of construction works would be undertaken. As indicated in Table 10.3.6-4 noise levels will vary during the construction programme. The 
predicted noise levels have been based upon the closest residential receptors to the works, for example Halfway Cottages for the Sub-
station work and Coastguard Cottages for the HDD pit and cable jointing pit works. As indicated, the presented levels are considered to be 
absolute worst case based upon the noise source data contained within BS 5228

Works
Predicted noise levels dB, LAeq,10h

Halfway Cottages Home Farm Cliff House

General Site Formation Wks 66.8 62.9 59.1

Construction of access road/bellmouth 62.9 59.0 55.2

General Sub-station Building 
Construction 61.4 57.5 53.7

Ground Improvement 66.4 62.5 58.7

Table 10.3.6.4 : Summary of Indicative Construction Noise Levels at Sub-station Site

Table 10.3.6.-4 indicates that site works, including ground improvement and site levelling will result in the highest noise levels, i.e. 61-67 dB 
LAeq,10h at the closest receptor location, i.e. Halfway Cottages. These levels are considered to be in the order of 11 to 13.5 dB LAeq,10h 
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above the existing (lowest measured based on SCDC monitoring results) average daytime noise level. Hence, only the earthworks phases 
of the project are likely to create a substantial degree of noise at the nearby properties. However, the assessment is based upon all 
activities/plant occurring/operating simultaneously within each phase of the programme and as such, the presented noise levels are likely 
to be lower and are only deemed to occur during the most intense period of each phase.

Works Significance

General Site Formation Works Moderate

Construction of access road/bellmouth Minor

General Sub-station Building Construction Minor

Ground Improvement Minor

Table 10.3.6.5 : Summary of Significance Ratings for Sub-station Site Construction Noise

Other Onshore Works
Predictions have also been undertaken for the HDD/Cable Jointing Pit area of works as set out below.

Works
Predicted noise levels dB, LAeq,10h

Coastguard Cottages Home Farm Cliff House

General Site Formation Works 73.1 62.3 63.0

HDD Pit works 67.0 56.2 56.9

Cable Jointing Pit works 64.0 53.2 53.9

Table 10.3.6.6: Summary of Indicative Construction Noise Levels at HDD/Cable Jointing Pit Site

Table 10.3.6-4 indicates that site works, including site levelling will result in the highest noise levels, i.e. 64-73 dB LAeq,10h at the closest 
receptor location, i.e. Coastguard Cottages. These levels are considered to be in the order of 12  to 18 dB LAeq,10h above the existing 
(based upon British Nuclear Group predicted baseline figures including Sizewell A decommissioning noise added) average daytime noise 
level. Hence, only the earthworks phases of the project are likely to create a substantial degree of noise at the nearby properties. However, 
the assessment is based upon all activities/plant occurring/operating simultaneously within each phase of the programme and as such, the 
presented noise levels are likely to be lower and are only deemed to occur during the most intense period of each phase.

Work Significance

General Site Formation Works Major

HDD Pit works Moderate

Cable Jointing Pit works Moderate

Table 10.3.6-7: Summary of Significance Ratings for HDD/Cable Jointing Pit Site Construction Noise

The majority of the works at the sub-station site will be of minor significance.   Only the ground improvement and site leveling would be classed 
as moderate significance. At the HDD / cable Jointing Pit Site, leveling and enabling works are predicted to constitute a major impact at the 
closest receptor, however, these works are only likely to take 12 weeks to complete and are hence short lived.  The HDD and cable jointing 
works are of lower significance as these are less activities generate less noise.

Decommisioning
It it likely that the sub-station building and ancillary works will be removed from the site upon cessation of wind farm operation.  It can be 
assumed, for the purposes of this assessment, that demolition works noise will be similar to levels predicted during construction.

Operational Noise
The operational noise associated with the sub-station is divided into two elements: noise arising from the transformers and associated electrical 
plant and noise from vehicular traffic on the new access road. However, as already indicated, the access road would cater for very low levels 
of operational/maintenance traffic and hence its significance would be negligible.

The sub-station will consist of two main components:

A 400 kV sub-station owned and operated by National Grid
A 132 kV  sub-station owned and operated by GGOWL

The sub-station would be cut into the western face of the field, and earth bunds and landscaping would surround the sub-station, which would 
afford a degree of noise shielding. Cables from the offshore wind farm would be brought ashore south of Sizewell, about 1 km from the sub-
station and laid in trenches from the HDD pit to the sub-station. The existing National Grid overhead line would be diverted into the sub-station 
and whilst no additional towers would be required, one existing tower would need to be replaced and re-sited close to the existing tower.

Accordingly, the following noise sources and assumptions have been identified:

Transformer and cooling fans – The sub-station will house up to 3 transformers, each of which will have cooling plant comprised of 
a bank of cooling fans, which circulate air over the radiators. Transformer tank noise is very tonal, primarily being a 100 Hz tone with 
its subsequent higher order harmonics present, in direct proportion to the harmonic content of the load current flowing through the 
transformers. The tank noise has been corrected by +5 dB in accordance with BS 4142. Cooling plant noise will be broadband in nature, 
and will not require such an adjustment
Reactors - Each transformer would be accompanied by a reactor, which would require a +5 dB adjustment
Switch House – This would house the 400 kV switchgear, for which there are no significant noise sources

●
●
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Standby generator – There would be a compact, self-contained standby diesel generator which would be required to provide power 
for the sub-station auxiliaries in emergency situations only. It is usual to test run such plant for one hour per month, during normal 
working hours. Since the generator would be in an appropriate noise enclosure, the noise associated with this source is considered 
to be negligible
National Grid’s Overhead Power Lines - Power lines can create corona-generated noise, usually associated with a buzzing or 
cracking, especially in damp or wet weather. During dry weather, corona noise is virtually silent. Although limited quantitative data is 
available, sound levels beneath the overhead power lines would be less than 30 dB

Noise levels at properties in the vicinity of the site have been modelled using the procedures for predicting the noise emissions of frequency 
dependent industrial noise sources. In addition the modelling includes atmospheric and ground adsorption coefficients and incorporates the 
effects of shielding from topographical features such as earth bunds. The modelling assumed the following : 

Each transformer has been initially modelled as a point source at 2.5 m AGL of Sound Powel Level (SWL) 90 dB(A)
Each bank of transformer cooling fans has been modelled as a point source at 2.5 m AGL of SWL 84 dB(A)
Noise from each reactor has been modelled as a point source at 2.5 m AGL of SWL 85 dB(A)
Overhead line noise has not been modelled
Except for cooling fans, which are assumed to be always on (worst case), the sub-station would produce a constant noise level; 
hence there is no temporal variation in the noise emissions

Receptor locations were included within the model at Halfway Cottages and Home Farm House. Where a property has more than one 
façade facing the sub-station an additional receptor point was included at that location.

Worst case scenario Optimised Scenario

Location Floor Façade direction Noise level /dB(A) Noise level /dB(A)

Halfway 
Cottages

Ground E 33.5 27.8

Halfway 
Cottages

First
E 36.0

28.4

Home Farm Ground
W 32.0

27.5

Home Farm First
W

34.3 27.8

Table 10.3.6.8:  Predicted facade noise levels from sub-station operation (all levels include night time background contribution)

●

●

●
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The model was initially run with the above data to determine the significance of the worst case (unmitigated) scenario and the subsequent 
output of the model is summarised above in Table 10.3.6-8. As can be seen, BS 4142 rating levels greater than 27 dB (ambient LA90 level 
at Sizewell) are evident and therefore the model was rerun to optimise the noise emissions of the various noise sources. This approach 
effectively reduces the source power level noise (SWL) of the various noise sources to achieve the required rating level. The optimised 
scenario considered the following noise sources:

Transformers: 78 dB(A) SWL, compared to 90 dB(A) SWL without noise control
Cooling fans: 70 dB(A) SWL, compared to 84 dB(A) SWL without noise control
Reactors: 71 dB(A) SWL, compared to 85 dB(A) SWL without noise control

The results of the optimised scenario are also included in Table 10.3.6-8

Analysis of Table 10.3.6-8 demonstrates that the optimised scenario achieves a sound reduction of between 4 and 6 dB depending upon 
the location of the receptor. At all receptors, the BS 4142 rating level is at not more than 3 dB above the lowest background noise level 
recommended by the Standard at ground floor level. Furthermore, analysis of the baseline data demonstrates that the daytime one hour 
background noise levels (when there are no anthropogenic noise sources present) are in the order of 35-36 dB(A). Therefore, the lowest 
acceptable BS 4142 background noise level of 36 dB is a reasonable and relevant noise level for assessment purposes.

Noise levels have been predicted in the vicinity of the sub-station for two scenarios and the impact on the residential areas have been 
assessed in terms of the agreed criteria of BS 4142, BS 8233 noise guidelines and noise change. The predicted noise levels used to assess 
the impact of the sub-station are based on the optimised scenario.  The impact from operation of the sub-station assuming appropriate 
noise screening and control measure are implemented is considered to be minor with a very low significance rating.

The cable joint pit area, once operational will not generate noise and is not considered further here.

10.3.7 Marine Recreation and Amenity
The potential impacts upon marine recreation and amenity are restricted to the offshore wind turbine array area, and due to the location of 
the turbine array the impacts are also restricted to the following types of craft, the remaining types previously (Section .5.7) considered not 
to use the site very often : 

Cruiser passage-making
Practical sail training
Traditional sailing craft
Visiting craft
Offshore racing

The impacts during construction will mainly be related to lack of access, due to the intention to request a safety zone around construction 
activities.  During construction, vessels will be advised by Notices to Mariners to avoid the immediate area of construction, resulting in 
slightly longer transit times or moving temporarily to different fishing areas.  With suitable mitigation methods (i.e. promulgation of the areas 
to local and foreign organisations, good lighting and marking of the area etc), these impacts are considered to be of low significance.  The 
impacts during export cable installation are expected to below.

●
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The risk to sailing vessels during wind farm operation is highly dependent on the approach of the skipper and local conditions.  Taking into 
account the seabed area taken by the wind farm (which is minimal compared to the overall site area) and the regular pattern of the wind 
turbines (with minimum turbine separations proposed of 650m), the presence of the turbines and support structures will not unduly restrict 
navigation of smaller vessels/craft, be they either recreational fishing vessels or sailing vessels. Some skippers may prudently elect to 
navigate around the turbine array, resulting in longer transit times.  

The impact on sailing vessels is expected to be low, for the following reasons : 

The area is generally has a low usage, confined to either passage making or racing (with very few races being held there) as the 
area is generally too far from shore for day sailing
The safety zone of 50m around each structure is a small area in comparison to the site area
The lowest part of the rotor arc will be at least 22m above MHWS, in line with guidance issued by the Royal Yachting Association;
The distance between turbines, 650m or more, will be sufficient for skippers to navigate through the wind farm
measures to reduce the risk during periods of poor weather and fog will be implemented, according to the MGN275 or its successor 
guidance
Turbine positions will be marked on charts, and lit to the required standards

The impact upon marine recreation and amenity is considered low.  Although the wind farm will create a permanent obstruction to navigation, 
the area of sea in and immediately around the proposed offshore wind farm is relatively lightly used, and mitigation measures are proposed 
to inform users of the sea to minimise risks as far as possible.

10.3.8  Traffic
10.3.8.1  Introduction

This section describes the effects of the proposed sub-station site at Sizewell and associated cable laying, jointing pits and grid connection 
works in terms of the use of the local transport infrastructure and the environmental effects of traffic generated by the project.

The existing local transport infrastructure is described together with the relevant key elements of the development proposals in Section 
9.5.8. The environmental implications of introducing additional demand on the transport infrastructure are assessed in this section, and 
where appropriate potential mitigation measures are outlined and the significance of any remaining residual impacts determined. The 
assessment takes into account relevant considerations in national and local transport policy.

The assessment concentrates on road traffic associated with the construction phase of the sub-station site and onshore ancillary works. No 
significant transport effects from the operational phase of the project or any other significant transport effects are identified.

10.3.8.2  The Proposals

Traffic movements (HGVs) thought likely to be associated with sub-station construction are summarised in Table 10.3.8.1. Estimates of the 
associated construction traffic movements are set out below.

●

●
●
●
●

●

Activity Deliveries Two-way movements Timescale

Site preparation 140 280 3 months

Sub-station 915 1830 9 months

Onshore Cables 90 180 3 months

Jointing pit 15 30 4 weeks

HDD works 28 28 10 weeks

NGC tower replacement 17 34 3 months

TOTAL 1205 2410 -

Table 10.3.8.1 : Total Vehicle Movements Anticipated for Onshore Works

In summary, the overall movements are likely to include the following:

Overall average HGV deliveries would be about 4 per day (8 HGV movements), which would also be the typical estimated heavy 
vehicle frequency for most of the construction programme
In Year One, earthworks and overhead line diversion HGV movements required is unlikely to exceed 10 deliveries per day (20 
movements)
Also in Year One, during civil engineering work and concurrent electrical installation work on both 400 kV and 132 kV sub-stations, 
HGV movements would again be unlikely to exceed 8 per day (16 movements) for most of this construction programme but delivery 
of concrete to provide the sub-station foundations generates particular transport requirements. These are the peak deliveries and 
are likely to comprise a maximum of 10 per day for the 400 kV sub-station and 20 per day for each of the 132/400 kV sub-stations. 
The construction of the two 132/400 kV sub-stations could occur concurrently, with the concrete delivery programmed within the 
same 3 month period under the programme. In practice, concrete deliveries would only occur to one sub-station at a time during this 
period and therefore the peak delivery would be 20 lorries per day (40 movements). As a worst case during this period it is assumed 
for assessment purposes there would be 30 lorries per day
In Year Two, HDD and cable jointing pits would be constructed and onshore cables installed over a 5 month period based on 
the anticipated programme.  The number of deliveries in comparison to construction of the sub-station are much lower with HGV 
movements required is unlikely to exceed 8 deliveries per day (12 movements)

Construction work is likely to be undertaken during normal working hours Monday to Saturday.

The amount of traffic generated by a construction workforce at a remote site is commonly reduced on a trips/head basis by the order of 40% 
(i.e. 0.6 trips/head of workforce) by car sharing among staff and by transport provided by the contractors. In this case it has been assumed 

●
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that a conservative or ‘worst case’ of 0.8 trips/head of workforce has been assumed for the purposes of assessment. Thus during Year 1, 
the number of vehicle movements would average 32 per day, with peak numbers up to 40.  A lower number of staff vehicle movements 
would be required during Year 2, in the order of 20, subject to construction programme.

Once the construction of the sub-station and cable laying operation is complete, the effect on the local road system will be minimal. There 
will be no permanent staffing needed at the sub-station, but access will be required from time to time for routine maintenance.

Heavy Vehicles and Abnormal Loads
Further consideration has been given to the abnormal loads required to deliver the 400/132 voltage transformers to the site at a gross 
transport weight of circa 160 tonnes focused on the Class III roads. The proposed route to the site was considered and the condition and 
alignment of constraints along the routes such as railway bridges and crossings.

Swept path analysis was not considered necessary as the transformer sizes being considered for transport for the Greater Gabbard 
onshore works are of comparable size and dimensions to transformers previously transported to the Sizewell power stations along the 
same access route.

The preferred route and method for the delivery of abnormal loads will be agreed with the local highway authority when the ‘as built’ 
dimensions and loads of the  transformers are confirmed. However, the highway studies and discussions with Suffolk County Council 
Highways team to date indicate that the route from the A12 to Yoxford onto the B1122 via Theberton, onto Lovers Lane and subsequently 
Sizewell Gap Road to be the preferred route. The feasibility of transformer deliveries via this route and the constraints identified has been 
established. Delivery of the transformers is likely to require traffic management along the route during the course of the days on which each 
transformer is delivered but local access would be maintained.

Assessment Methodology and Criteria
The environmental effects of traffic have been assessed according to guidance contained in the following principal sources:

Guidance Notes No. 1. Guidelines for the Environmental Assessment of Road Traffic. 
The Institute of Environmental Assessment, March 1993.
The Design Manual for Roads and Bridges. Volume 11 – Environmental Assessment. 

The magnitude and consequences of changes in traffic flows on the local road network are considered and the impact of the construction 
process has been assessed.  The consequences of changes in traffic flows are considered in terms of effects on the operation of highways, 
taking account of link and junction capacities.  The consequences of changes in traffic flows in respect of road safety are considered, taking 
account of the recent accident record.

Heavy Goods Vehicles (HGVs) generate impacts, for example in terms of inconvenience to members of the public living or working in 
proximity to an HGV route. Therefore, HGVs have been taken into account in their own right, where appropriate.

The criteria for the determination of impact magnitude are given in Table 10.3.8-2 below.  The criteria levels have been obtained from 
Institution of Highways and Transportation (IHT) Guidelines for Traffic Impact Assessment and The Institute of Environmental Assessment 
Guidelines for the Assessment of Road Traffic.

●
●
●

Magnitude Environmental Impact

Negligible Up to +/- 5% flow change

Slight +/- 5 –10% flow change

Moderate 10 – 30% flow change

Major > 30% flow change

Table 10.3.8-2 : Impact Magnitude.

Determination of significance is more subjective, therefore expert judgement has been used in taking into account a number of factors 
relating to the sensitivity of the receiving environment, as well as impact magnitude. In this context, sensitive receptors are land uses which 
will generate a high number of vulnerable road users (i.e. significant housing, schools or hospitals).

Previous research has identified the most discernible environmental impacts of traffic as noise, severance, pedestrian safety and 
intimidation. Other effects, such as the delay experienced in crossing a road, can also be manifest at changes of 30% in traffic flow. The 
times of day and year that changes in traffic are experienced and the proportion of heavy goods vehicles (HGV) can also influence the 
significance of effects.

The IEA Guidelines provide guidance on the geographical extent of environmental assessment which is likely to prove necessary in relation 
to increases in traffic flow as follows:

‘Rule 1: include highway links where traffic flows will increase by more than 30% (or the number of heavy goods vehicles will 
increase by more than 30%);

Rule 2: include any other specifically sensitive areas where traffic flows have increased by 10% or more.’

In accordance with the above guidance, a relevant list of attributes considered for this assessment of the environmental effects of traffic is 
considered in turn below.

Noise
Generally, people cannot perceive changes in traffic noise of less than 3dB(A) and such a change requires broadly a doubling or halving in 
the traffic level; more recently guidance has looked at the potential for significant effects from traffic noise as a result of changes of 1dB(A); 
these are equivalent to increases in traffic flow of 25% or decreases of 20% and have been perceptible in some circumstances when 
changes in traffic flow were sudden. Other effects, such as the delay experienced in crossing a road, can also be manifest at changes of 
30% in traffic flow. 

It is recognised that sudden changes of traffic flow leading to changes of 1dB(A) may also be perceptible in some circumstances. The 
changes in traffic flow required to produce such changes in traffic noise have been discussed above.  As predicted traffic levels are low, no 
additional traffic noise assessment has been deemed necessary (Section 10.3.6 Noise).
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Severance
Guidance Note 1 of the Guidelines for the Environmental Assessment of Road Traffic (The Institute of Environmental Assessment, March 
1993) states:

‘Severance is the perceived division that can occur within a community when it becomes separated by a major traffic artery. The term is used 
to describe a complex series of factors that separate people from places and other people. Severance can also result from difficulty in crossing 
a heavily trafficked road …’.

The guidance indicates that severance effects are considered ‘slight’ in cases that include:

changes of traffic flow of less than 30%.

Driver Delay
Where highways affected by new development are at or near capacity, the traffic associated with new development can cause or add to vehicle 
delays. Other sources of delay for non-development traffic can include:

At the site entrances where there will be additional turning movements;
On the highways passing the site where there is likely to be additional traffic and the flow might be affected by additional parked cars;
At other key intersections along the highway which might be affected by increased traffic;
At junctions where the ability to find gaps in the traffic may be reduced, thereby lengthening delays.

Pedestrian Delay
Highly trafficked roads and changes to the volume or speed of traffic may affect the ability of people to cross roads. Research has shown a 
two-way vehicle flow of 1400 vehicles per day equates to a 10 second delay in pedestrians crossing a road with no crossing facilities.

Pedestrian Amenity
This term is defined as the relative ‘pleasantness’ of journeys and can be affected by traffic flow, composition, noise and air pollution and 
includes pedestrian fear and intimidation. The guidance suggests a threshold for significance where traffic flow, or its lorry component, is 
halved or doubled.

Pedestrian amenity also covers what is referred to as fear and intimidation within the IEA guidelines. There are no commonly agreed thresholds 
for estimating levels of fear and intimidation but this impact is considered dependent on the volume of traffic, its HGV component, its proximity 
to people, or the lack of protection or segregation from traffic influenced by factors such as footway width.

Accidents and Safety
It is possible to estimate the effects of increased traffic on accidents and safety from existing accident records, national statistics, the type and 
quantity of traffic generated, journey lengths and the characteristics of the routes in question.

Dust and Dirt
Certain types of development can give rise to dust and dirt problems. The impact normally depends to a large extent on the management 
practices adopted at the site in question, such as vehicle sheeting and wheel washing. Problems with dust and dirt are unlikely to occur at 
distances greater than 50 m from the road.

●

●
●
●
●

Uncertainties and Key Assumptions
The following key assumptions have been made in the preparation of this assessment:

Access routes to the site for the construction workforce, heavy vehicles and abnormal loads will be agreed with the local authorities 
and specified and enforced by National Grid Company, GGOWL, principal contractors and sub consultants;
The agreed access route from the primary road network will be routed via the C228, Lover’s Lane, and the B1122 to the A12;
For the assessment, staff are assumed to use the same access route, however, in practice it is likely that the workforce will come from 
several directions, including from the Leiston direction.
No significant soils or waste arisings will require transport off-site; some waste will be generated from packaging and surplus 
construction materials and the removal of steel and foundations from the 400kV tower to be replaced; however soil arisings from 
excavations to level the site will all be used in the landscape integration of the scheme. Estimates of traffic generated during 
construction are given above and summarised in Tables 10.3.8-1 and 10.3.8-2. This incorporates vehicle movements associated with 
all predicted construction activities. 
Construction traffic is most likely to be perceptible during periods of bulk materials transport to supply sub base (Type 1 fill material) 
and concrete foundations on the sub-station site; there are two principal elements to the onshore works – the National Grid 400 kV 
sub-station and the 132/400 kV sub-station. The programme options presented in Section 6.8.4 of this document and Table 10.3.8.1 
above identify the anticipated transport movements and timing of each period of bulk materials movement separately. They also show 
that these movements for those phases which generate the highest traffic movements.
Existing 2004 traffic flow data has been gathered for the relevant points on the  highway network in 2004.  By applying a growth factor 
to the resultant traffic flows up to 2009 can  produce ‘background’ traffic figures for the envisaged construction years.  This factor is 
deemed to be 1.4 for 2010.  However, this factor has not been applied to the baseline traffic flow data specifically because this would 
have the effect of artificially reducing the overall percentage increase from construction traffic, and hence lower the perceived traffic 
impact.  The percentage increase traffic figures therefore represent worst case scenario.
Based on British Nuclear group (BNG) seasonal traffic count data, the presence of Sizewell Beach presents a slight increase in 
summer traffic to the local road network.
There may be a need to undertake temporary works to facilitate cable crossings across the Access Road (U2838).  Options are 
presentated later in this section, but are not considered in traffic volume calculated.

●

●
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10.3.8.3 I mpact Assessment

Tables 10.3.8.3 and 10.3.8.4 summarise the estimated development traffic movements in comparison to existing traffic flows for weekdays 
and Saturdays respectively.

Location Existing Traffic Flows Traffic flow 
scenario

Development Traffic 
Flows

% Increase

Total HGV Total HGV Total HGV

A12 at Yoxford
9133 1226

Typical 40 8 0.4 0.65

Maximum 90 50 1.0 4.1

Middleton 

Road east 
of Yoxford

2780 278†

Typical 40 8 1.4 2.9

Maximum 90 50 3.2 18.0

Theberton
4042 241

Typical 40 8 1.0 3.3

Maximum 90 50 2.2 20.7

Lovers Lane
1604 83*

Typical 40 8 2.5 9.6

Maximum 90 50 5.6 60.2

Sizewell Gap
2253 88**

Typical 40 8 1.8 9.1

Maximum 90 50 3.4 56.8

† based on AADT traffic flow data from BNG (HGV=10% daily flow)
* based on AADT traffic flow data from BNG (HGV=5.2% daily flow)
**based on AADT traffic flow data from BNG (HGV=3.9% daily flow)

Table 10.3.8-3: Summary of Percentage Impacts Along the Access Route, 2004 12 hour (07:00-19:00) (weekdays)

Location Existing Traffic Flows Traffic flow 
scenario

Development Traffic 
Flows

% Increase

Total HGV Total HGV Total HGV

A12 at Yoxford
4552 655†

Typical 40 8 0.9 1.2

Maximum 90 50 2.0 7.6

Middleton Road east 
of Yoxford 2109 210††

Typical 40 8 1.9 0.4

Maximum 90 50 4.3 23.8

Theberton 3347 191†††

Typical 40 8 1.2 4.2

Maximum 90 50 2.7 26.2

Lovers Lane
1062 55*

Typical 40 8 3.8 14.5

Maximum 90 50 8.5 90.9

Sizewell Gap
1498 58**

Typical 40 8 2.7 13.8

Maximum 90 50 6.0 86.2

† based on AADT traffic flow data from BNG (HGV=14.4% daily flow)
†† based on AADT traffic flow data from BNG (HGV=10% daily flow)
††† based on AADT traffic flow data from BNG (HGV=5.7% daily flow)
* based on AADT traffic flow data from BNG (HGV=5.2% daily flow)
**based on AADT traffic flow data from BNG (HGV=3.9% daily flow)

Table 10.3.8-4: Summary of Percentage Impacts Along the Access Route, 2004 12 hour (07:00-19:00) (Saturdays)
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The maximum traffic movements would occur during the civils works and concrete deliveries over a three month period. Although it should 
be noted the maximum is only likely to occur for some two-in-three days during this period.

The following conclusions are apparent from the above analysis on the effects of proposed traffic flows during construction:

Neither total traffic movements nor HGV movements are likely to have any significant effects on the primary route network (i.e. A12 
and beyond) since the 12 hour generated traffic from the site (90 vehicles) represents an increase of only 1 % on the current A12 12 
hour flow (9,133 vehicles) which is indiscernible and well within day-to-day variation;
In terms of the B1122, the volume of total traffic likely to be generated during working hours on average for onshore construction 
represents an increase of up to 1.4% over a 12 hour period  on the Middleton Road. It is estimated that the maximum level of 
development traffic flows over a 12 hour period will equate to an increase of 3.2%, also occurring on the Middleton Road where 
base traffic flows are lower than Theberton. These are well within the suggested 30% threshold in the IEA guidelines. It is therefore 
unlikely any significant environmental impact would occur.
The predicted maximum increase in typical HGVs occurs on Lovers Lane when a 9.6% increase is predicted during a typical 
weekday (and 14.5 percent on Saturday). This is within the suggested 30% threshold in the IEA guidelines and any impact is 
therefore unlikely to be significant. It is recognised, however, that during peak delivery periods the increase in HGVs equates to 
60.2% (or 91% on Saturday) along Lovers Lane, over a 12 hour period. It should be noted that such increases would only occur on 
a temporary basis during a three month period. Furthermore, the increase in total traffic during this period equates to only 5.6%. The 
impact would occur over a relatively short period in the context of the overall construction period.
The total volume of traffic generated during construction would not exceed 10% of the total existing traffic in most circumstances; 
the existing total traffic flow would only be exceeded by more than 10% on the less trafficked roads of Lovers Lane and Sizewell 
Gap and only in peak periods.

None of the roads along the construction access route are currently experiencing congestion as all are within their respective limits for 
capacity for single carriageway roads.  The 5.6% maximum predicted increase in average traffic levels from the baseline traffic flows is well 
below the 10% threshold requiring to undertake a full Transport Impact Assessment under IHT guidelines for an uncongested highway.

The above assessments demonstrate that during the majority of the construction period the level of traffic generated is unlikely to have 
any discernible environmental impact being within accepted thresholds. Nonetheless, it is recognised that the route via Lovers Lane and 
Sizewell Gap, is likely to be perceived as sensitive to changes in traffic flow. Therefore, further analysis of such impacts is set out below. 
Firstly, however, is an assessment of the physical attributes of the route having regard to the proposed construction vehicle types.

●

●

●

●

Geometric Assessment

Figure 10.3.8-1 : Junction of B1122 with A12 at Yoxford

An assessment has been undertaken on the access route and the ability for the roads to accommodate two-way vehicle movements. 
Figure 9.5.8-1 in Section 9.5.8 provides an indicative illustration of locations along the access route where two-way HGV movements may 
experience difficulty passing each other and also where an HGV and a car may experience difficulty passing each other. The assessment 
has been based upon guidance provided in DB32 Residential Roads and Footpaths, published by the DfT. In summary, DB32 suggests that 
a minimum carriageway width of 5.5 m is required to accommodate two-way HGV movements and that a minimum of 4.8 m is required to 
accommodate an HGV and a car. These widths relate to straight sections of carriageway. On bends, greater width is sometimes required. 
Figure 9.5.8-1 therefore shows locations where the existing road width is unlikely to be sufficient for opposing vehicles to pass safely.
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There are only two locations where an HGV and car may experience difficulty passing each other; at the level crossing of the Lowestoft-
Ipswich railway line just east of Yoxford on the B1122 Middleton Road and at Middleton Moor. Thereafter the B1122 is undulating and has 
many bends; below modern standards but not untypical of a rural B class road.  Having regard to the frequency of vehicle movements 
during construction, defined above, it is not considered any noticeable effect would occur.

Figure 10.3.8-2 : Poor visibility on B1122 Leiston Road

There is a short section of Middleton Road at Middleton Moor where the carriageway narrows to 5.5 m over a distance of approximately 20 
m close to a residential home. There is a grass verge on the southern side, however, this ends abruptly and thereafter there are no verges 
or kerbs.  Elsewhere along the route the road width exceeds 5.5m.

However, there are limited verges along the B1122 and Lovers Lane due to hedgerow and therefore HGVs may have difficulty in passing on 
some bends. There is evidence that vehicles currently use the verges in these locations and as such it is considered that they will continue 
to do so. In any event, it is estimated that during the majority of the construction period there will be approximately 8 HGV movements per 
day. This should be compared to the observed number of daily HGVs which ranged between 83 and 278. It is considered unlikely that these 
additional HGVs will increase the likelihood of HGVs meeting each other in locations where the width is less than 5.5 m. If necessary, the 
contractor may be able to delay departing HGVs if a delivery is expected, thereby minimising the likelihood of vehicle conflict.

Noise
Construction traffic increases over 12 or 18 hour days are predicted to be considerably less than 25% of existing traffic which is normally 
required to cause a 1 dB(A) increased in traffic noise. No significant adverse noise impacts are likely. Any perceptible noise impacts are 
only likely to occur during limited periods of the construction programme when bulk deliveries are required and will only occur during limited 
periods of the day. The overall noise effects of construction traffic would be Neutral.

Severance
No significant effects from severance are likely to arise as a result of construction traffic. In terms of total traffic movements, Tables 10.3.8-
3 and 10.3.8-4 show that the estimated typical traffic generation from the site equates to a maximum increase of only 5.6%. This is not 
considered to be perceptible and therefore the overall effect would be Neutral.

Driver Delay
The existing route does not suffer from significant congestion. The most likely constraint on the relevant sections of the network would be 
the Leiston Road, Lovers Lane T junction but significant queuing does not arise here, even during the morning and afternoon peak hour 
periods, and only minor delays are experienced by drivers waiting to make right turns. Construction traffic movements would be spread 
across the working day and no significant effects on driver delay are likely to arise as a consequence of regular or periodic constraints on 
highway capacity along the minor road approach or its intersections.

Construction staff and deliveries will be provided with adequate off road parking at the Sizewell Sub-station site and no indirect effects on 
highway capacity are likely.

During construction there will on occasion be deliveries of abnormal loads. These would be delivered via the agreed access route using 
abnormal sized vehicles operated by specialist contractors. In the interests of road safety appropriate temporary traffic management would 
be introduced along the route including road closures. Such measures would be publicised in advance and agreed with the local highway 
authority. As far as practicable deliveries would avoid peak traffic periods. 

Pedestrian Delay
No significant effects on pedestrian delay are likely to arise as result of construction traffic. Increases in traffic along Sizewell Gap are 
typically 1.8% and this would not have a perceptible impact upon delay. The overall effect would be Neutral.

Pedestrian Amenity
A doubling or halving of the lorry component of traffic flow adjacent to pedestrian routes is a suggested threshold for effects on pedestrian 
amenity. During the periods identified for the main bulk deliveries this threshold might be exceeded for the less trafficked part of the route 
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and Moderate adverse impact may arise. It should be noted, however, that the construction period is only temporary and that bulk deliveries 
would occur for only short time periods. In any event, there is very little pedestrian activity along Sizewell Gap Road.

Most of the factors which are thought to determine fear and intimidation, namely the volume of traffic, its proximity to people and the effect 
of protection between traffic and people, will not be significantly affected by the construction traffic generated by the proposals. The village 
Theberton is the only location where pedestrians are likely to cross the road in any frequency.  The overall effects are likely to be Minor 
Adverse although could become Moderate during bulk delivery periods.

Figure 10.3.8-3:  Theburton Village

Accidents and Safety
Observed injury accidents along the access route are detailed in Section 9.5.8. The estimated traffic generation will not significantly alter 
the traffic composition along the route and so assuming that no improvements to the road network occur it is reasonable to assume that 
the observed accident rate would remain constant. Given the estimated increase in traffic flow associated with construction it is estimated 
that over the two year construction period the number of injury accidents would not increase. The impact upon Accidents and Safety would 
be neutral.

Dust and Dirt
No significant effects from dust and dirt are likely to arise as result of construction traffic. In any event, the contractor would provide 
appropriate sheeting, wheel cleaning and vehicle management measures on site to ensure that dust and dirt is kept to a minimum. The 
overall effect would be Neutral.

Effects at Sensitive Receptors
There are a approximately 70 residential properties along Sizewell Gap Road, Lovers Lane, and the B1122 between the site access and 
the A12 at Yoxford many of these are in Theberton village. The assessments have demonstrated that there will be no significant impact 
resulting during the construction period under the above categories. Although the residential properties are especially sensitive, the impacts 
remain the same, i.e. negligible and unlikely to be perceived. It should be noted that the estimated increase in traffic flow along B1122 past 
the sensitive receptors are typically less than the 10% threshold given in the IEA guidelines and only predicted to marginally exceed this 
threshold during bulk delivery periods. It should be noted that several of these receptors are screened by hedgerow which would assist 
in mitigating any impact. Furthermore, traffic speeds are low through Theberton and hence the effects of traffic on sensitive receptors are 
further reduced.

10.3.8.4 Other Traffic Considerations

Following consultations with Suffolk Country Council Highways representatives over the ability to plate over the Sizewall Hall access road 
(U2838) (to maintain access to traffic at all times) during onshore cable installation works further options have been considered

The road width at the proposed cable crossing is approximately 4.8m and is therefore too narrow to maintain round the clock access to 
traffic simply through steel plating half of the road during cable installation.  

Conduit ducting for up to 12 onshore cables will be installed in up to 4 trenches (3  per trench) across the adopted road U2838. The 
cable crossing corridor will be 12 m wide and situated south of an existing underground BT cable line and surface water soakaway on the 
eastern side of the junction (marked by a concrete manhole cover). Each trench will be approximately 0.75m wide by 1 m deep and each 
trench separated by up to 2m (see Project Description Section 6.7.1). Once the road is reinstated, subsequent cable installation would be 
facilitated using pull-through techniques.  The conduit ducting will be installed in one of three ways:
 

Temporary road closure (and overnight steel plating across the full road width) for 2 to 3 days whilst trenching is completed for 
ducting (as only  conduits are being placed, this can be undertaken more rapidly than if cables were being laid across the road) - this 
would require prior agreement with road users and SCC HIghways
Construction of a temporary road diversion for circa 30m length x 5m width creating a diversion adjacent to the west side of the 
junction (cutting out the junction corner and the proposed cable crossing corridor) during cable laying operations to provide full 
access to U2838 road users.  The road would be built to a an appropriate specification suitable for up to 8 weeks use and be subject 
to agreement with SCC Highways.  See Figure 10.3.8-4 for the road diversion option detail
Horizontal Directional Drilling (HDD) - the conduits would be inserted beneath the road without interuption to U2838 users. 
Installation would require temporary works areas either side of the road; a launch pit approximately 4m by 4m in size on one side 
and up to 4 smaller reception pits on the other.  The pits would need to be sufficiently far from the road edge for the drill to achieve a 
burial depth of 1m at the road centre (i.e. launch and reception pits at least 3-5m from the road edge).   The temporary works areas 
would be subsequently fully reinstated. See Figure 10.3.8-5 for HDD option detail.

Option 3 is the least favoured option for GGOWL as it would double the temporary works area required for works taking place in the field 
here and is also the most expensive option.
 

1.

2.

3.
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Options 2 and 3 will require further negotiation and agreement with the landowner outwith that already agreed.
 
Options 1 and 2 would require appropriate traffic management measures implemented with correct signage under Chapter 8 of the Trafiic 
and Road Signs Manual.
 
GGOWL would wish to pursue option 1 with a view that if negotiations were not successful, option 2 or 3 would be progressed.  SCC 
Highways have identified that a temproary road closure would be satisfactory subject to agreement being reached with primary U2838 
road users.

SCC Highways have indicated that U2838 (including an un-metalled track; a public right of way which continues to Thorpeness)  constitutes 
one of the formal Emergency Escape Routes from the Sizewell nuclear power stations in the event of a major incident.  Therefore, any 
planned disruption to access would be to be managed by requiring contractors to have a contigency procedure to provide emergency 
access by ceasing works and replacing steel plating across the road immediately in the event of an evacuation.
 
These options will further be subject to agreement on appropriate timing to avoid peak holiday season and other constraints when road use 
is minimal as agreed with local residents (Home Farm, Sizewell Hall, Carvan park and Cliff House) and SCC.

 

                         
Figure 10.3.8-4 : Temporary Road Diversion

Figure 10.3.8-5 HDD Road Crossing
10.3.9  Offshore Oil and Gas
There are no offshore oil and gas facilities or operations within the vicinity of the proposed Greater Gabbard Offshore Wind Farm or export 
cable route.  There is therefore no effect on the offshore oil and gas industry. 

10.3.10  Marine Aggregate Extraction
The impacts upon the marine aggregate extraction industry may arise from two sources : 

Navigation issues
Lack of access to extraction areas

Navigation issues were considered in Section 10.3.3, and such effects were not considered to be significantly adverse.

It is extremely unlikely that marine aggregate extraction companies will experience loss of access to their areas as a result of the Greater 
Gabbard Offshore Wind Farm.  All construction activities are due to take place outside any licenced areas or areas pending consent, and 
wind turbines will be sited 100m within the boundary as specified by The Crown Estate in their Lease.  

●
●
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Changes in sediment movement behaviour arising as a consequence of the proposed development are both localised to the vicinity of the 
turbine foundations, and small in magnitude relative to the natural sediment normally in motion.

Conversely, the construction of the wind farm may have benefits for the aggregate industry, as all the foundation options will require some 
type of stabilising material, either scour protection for piles or ballast for gravity structures.  

Therefore the effects of the wind farm on marine aggregate extraction will be small, and potentially positive.

10.3.11  Subsea Cables and Pipelines
There are no subsea pipelines in the vicinity of the Greater Gabbard Offshore Wind Farm or the export cable route to Sizewell, and 
therefore there is no effect on these facilities.

The proposed development requires the installation of subsea power cables to connect the proposed wind farm to the electricity transmission 
system at Sizewell.  The cables required include Array Interconnecting Cables, and four cables connecting the turbine array to shore.  

All active subsea cables that require crossing will have crossing agreements in place with the relevant cable operator.  Such agreements 
will have provision for agreement of the technical crossing specification, a preliminary view of these previously presented in Section 6.6.10, 
and will be complemented by agreed working practices on site.

Such methods will ensure that the existing cables and pipelines are not damaged during installation, and that services will not be disrupted in 
any way during construction process.  Measures will be agreed during the operations period to monitor the performance of the crossing.

It is therefore considered that the impact of the proposed Greater Gabbard Offshore Wind Farm will not be significant on subsea cables 
and pipelines.

10.3.12 Marine Waste Disposal and Dumping
The location of the proposed Greater Gabbard Offshore Wind Farm is not within any known licensed waste dumping areas and is therefore 
not anticipated to impact upon their operation.

One location adjacent to the northern turbine array, known as Inner Gabbard (East) may be in use at the time of wind farm construction.  
However the disposal of waste at this site and the construction of the wind farm can co-exist without difficulty.

It is therefore considered that the impact of the proposed Greater Gabbard Offshore Wind Farm will not be significant on marine waste 
disposal and dumping.

10.3.13 Defence and Civil Aviation
The proposed wind farm is outside the safeguarding criteria range for civil aviation, and therefore the Civil Aviation Authority have not 
objected to the proposal.  Furthermore, National Air Traffic Services (En Route) Ltd have no safeguarding objections to the proposed 
project.

GGOWL have consulted with the Ministry of Defence through the recognised channel, Defence Estates.  Defence Estates have indicated 
that they do not object to the Greater Gabbard proposal, and should consent be granted they wish to be informed of the precise positions 
and elevations of the structures to promulgate the information to the relevant organisations.

10.3.14 Abandoned Munitions
The possibility exists for abandoned munitions to be present in the site, and for the construction work to be halted due to vessels and their 
personnel being in danger.  Prior to construction, it is proposed to undertake a risk assessment for abandoned munitions, to cover small 
and large unexploded ordnance.

Following such risk assessment, the following mitigation measures will be implemented as necessary : 

A non-intrusive marine multi-sensor and magnetometer survey will be undertaken;
If required potential UXO targets should be avoided or investigated;
The construction principal contractor should provide marine and land based Engineer Support;
The risk mitigation plan should be flexible with an inherent capability to step up risk mitigation measures if a higher degree of risk 
presents itself.

The impacts upon unexploded ordnance, and their impacts on the wind farm are very unlikely to be a material issue should established 
protocols be followed within a risk assessment framework.

10.3.15 Electromagnetic Issues
Electromagnetic Inteference to Telecommunications
This section considers the potential impacts the proposed Greater Gabbard Wind Farm will have on existing infrastructure, telecommunications 
and television links.  Wind turbines, as with any large structure, can potentially interfere with electromagnetic signals, particularly television 
and radar.  The quality of television reception may be affected, and viewers may suffer loss of picture quality and acoustic interference.  
Where this occurs it is of a predictable nature and can generally be alleviated by the installation or modification or a local repeater station 
or cable connection.  The turbines also have the ability to affect radar performance and interfere with communication networks.  

Greater Gabbard Offshore Winds Ltd  has consulted the following organisations about the project : 

Vodafone   No impact on their network
BBC    No impact on their network
Cable and Wireless   No impact on their network
NTL    No impact on their network

The following organisations were consulted, but no response has been received to date : 

One-to-One 
Orange

It is therefore concluded that the Greater Gabbard Offshore Wind Farm will not have an adverse effect on the existing infrastructure, 
telecommunications and television links.

●
●
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Electric and Magnetic Fields and Human Health
The majority of electric cabling associated with the onshore works will be buried.  However, there will be some additional overhead 
400kV cables to effect the turn-in of the southerley 400kV circuit from a new pylon tower into the sub-station.  These length amount to 
approximately 30m additional overhead line from 6 turn-in cables.

The magnitude of the electric and magnetic fields produced by the modified overhead line would not be perceptibly different to those 
presently experienced near the existing overhead lines.  The sub-station would also generate electric and magnetic fields, but these would 
be at a lower level; than those generated by the overhead line.

The temporary diversion of the existing overhead line would not result in any change in magnitude from electric and magnetic field, being  
broadly parallel to the existing line and therefore no further away from nearest residences.  The line will be slightly further from Halfway 
Cottages and this may result in the overall field levels being reduced slightly.  In terms of permanent works there is no modification to the 
overhead line alignment in relation to nearby residences and therefore a Neutral impact is aniticpated.

As the electric and magnetic field levels at ground level would not be significantly changed by the proposals, no mitigating action is 
recommended.

10.4 Impacts on Integrity of  Natura 2000 Sites
10.4.1  Introduction
The purpose of this section is to assess the potential impacts of the proposed Greater Gabbard Offshore Wind Farm project upon the 
Natura 2000 interests within the vicinity of the project.   Such interests encompass existing sites and hypothetical sites – that is, sites which 
conservation authorities have mooted as being possibly designated in the future.  The existing sites are as follows : 

Alde - Ore SPA
Sandlings SPA

At present, no marine SAC / SPA exists at or adjacent to the locations of the offshore wind turbine array, export cable route, or onshore 
infrastructure.  However, such designations are mooted.   Under the Conservation (Natural Habitats etc) Regulations 1994 (which govern 
the position onshore and within territorial waters) and the proposed Offshore Marine Conservation (Natural Habitats etc) Regulations 
(which will cover the position in the Renewable Energy Zone) there is an obligation on the consenting authorities to review the consents, 
where the project would be likely to have a significant effect on a Natura 2000 site (either individually, or in combination with other plans 
and projects).   This review can take place at any time up to the commissioning of the project.   In the worst case, the relevant consents can 
be modified or revoked as part of the review process. There are three potentially relevant “Hypothetical Sites”, as follows : 

Hypothetical Outer Thames Proposed SPA
Hypothetical SAC at Inner Gabbard and The Galloper
Hypothetical Outer Thames SAC

Each of the existing and Hypothetical Natura 2000 sites just noted are considered in turn.

●
●

●
●
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10.4.2  Alde - Ore SPA
The Alde-Ore SPA qualifies under Article 4.1 of the Birds Directive (79/409/EEC) by supporting breeding populations of European importance 
of the following Annex I species:

Avocet, representing at least 17.6% of the breeding population in Great Britain 
Little Tern, representing at least 2.0% of the breeding population in Great Britain
Marsh Harrier,  representing at least 1.9% of the breeding population in Great Britain 
Sandwich Tern, representing at least 1.2% of the breeding population in Great Britain 

and an overwintering population of European importance of the following species listed on Annex I of the Directive:

Avocet, representing at least 60.3% of the wintering population in Great Britain.

This site also qualifies under Article 4.2 of the Birds Directive (79/409/EEC) by supporting populations of European importance of the 
following migratory species:

Lesser Black-backed Gull, representing at least 17.5% of the breeding Western Europe/Mediterranean/Western Africa population

and an overwintering population of European importance of:

Redshank, representing at least 1.3% of the wintering Eastern Atlantic - wintering population

Avocet
The Alde-Ore SPA supports both breeding and wintering Avocets.  The species breeds on Havergate Island and forages here and on 
the estuary itself.  Although it does not occur offshore and the birds using the SPA will not be in conflict with the wind farm, the species 
is assessed to be of Medium Sensitivity due to its other conservation designations (the Avocet is an Annex 1, Wildlife & Countryside Act 
Schedule 1 and Birds of Conservation Concern Amber listed species).  The effects of indirect habitat loss and collisions on this species are 
assessed to be of Negligible Magnitude and Very Low Significance.

Little Tern
This species predominantly forages in shallow inshore waters and therefore few birds from the SPA are likely to be found in the area of the 
proposed Greater Gabbard Offshore Wind Farm.  Indeed, only one Little Tern was recorded during surveys of the study area, in May 2004.  
The species Sensitivity to the effects of the wind farm is assessed to be Medium on the basis of its other conservation designations (the 
Little Tern is an Annex 1, Wildlife & Countryside Act Schedule 1 and Birds of Conservation Concern Amber listed species).  As Little Terns 
are rarely likely to be found as far offshore as the proposed wind farm, the effects of indirect habitat loss and collisions on this species are 
assessed to be of Negligible Magnitude and Very Low Significance.

Marsh Harrier
The Marsh Harrier is a terrestrial species, most commonly associated with freshwater marshes, reedbeds and fenland.  The Alde-Ore SPA 
supports a small, but important breeding population of this species, associated with habitat adjacent to the estuary.  Although it does not 
occur offshore and the birds using the SPA will not be in conflict with the wind farm, the species is assessed to be of Medium Sensitivity due 
to its other conservation designations (the Marsh Harrier is an Annex 1, Wildlife & Countryside Act Schedule 1 and Birds of Conservation 
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Concern Amber listed species).  The effects of indirect habitat loss and collisions on this species are assessed to be of Negligible 
Magnitude and Very Low Significance.

Sandwich Tern
The Alde-Ore SPA is home to a large breeding population of Sandwich Terns.  However, Sandwich Terns predominantly forage in shallow 
inshore waters and few birds from the SPA are likely to be found in the deeper waters of the proposed wind farm area, over 20km offshore.  
Indeed, a maximum of just nineteen Sandwich Terns was recorded in the Greater Gabbard study area during summer and nine in winter.  
The species Sensitivity to the effects of the wind farm is thus assessed to be Medium on the basis of its other conservation designations 
(the Sandwich Tern is an Annex 1 and Birds of Conservation Concern Amber listed species).  The majority of migration and foraging 
activity of Sandwich Terns is likely to occur along coastlines, and so there is also unlikely to be any barrier presented by the wind farm or 
significant indirect loss of habitat, except perhaps during post-breeding dispersal, when there may be movements within the North Sea 
area. The effects of indirect habitat loss and collisions for this species are also assessed to be of Negligible Magnitude and Very Low 
Significance.

Lesser Black-backed Gull
Although the proposed wind farm area is located approximately 23km offshore, Lesser Black-backed Gulls do use the area in summer and 
many of these are likely to originate from the SPA.  

Lesser Black-backed Gulls were recorded in the Greater Gabbard area throughout the year and thus the effects of the wind farm need to be 
considered for the birds present in breeding and wintering seasons, as well as during times of passage.  Although in summer many Lesser 
Black-backed Gulls are likely to have originated from the large breeding colony at Orford Ness, numbers using the wider Greater Gabbard 
study area were actually found to be greater in winter than summer, boat surveys suggesting that the area was of national importance for 
the species.  

Due to the combination of the national importance of the numbers using the study area (in winter) and the likely use of the wind farm area 
(in summer) by birds from the Alde-Ore SPA, this species is considered to be of Very High Sensitivity to the wind farm’s effects.

The alignment of the wind farm would not appear to present a barrier to Lesser Black-backed Gulls moving between breeding grounds 
in northern Britain and southerly wintering sites.  Those birds travelling between the coasts of Scandinavia and Britain and foraging 
from the breeding colony on Orford Ness would face more of an obstacle.  However, given that Lesser Black-backed Gulls may move 
considerable distances whilst foraging – up to 100 km a day – and during migration it is unlikely that the wind farm would form a barrier to 
their movements.

The Lesser Black-backed Gulls that use the wind farm area are likely to be foraging for mobile prey such as fish and therefore may shift 
their distribution in response to fish movements induced by disturbance and habitat change during wind farm construction.  The species 
also regularly follows fishing boats for discards and changes in the species movements may also reflect those of the local fisheries.  

Although boat surveys indicated that the winter numbers of Lesser Black-backed Gulls found in the whole Greater Gabbard study area 
were of national importance, aerial surveys suggested that the peak numbers found within the area of the wind farm and the wind farm 
plus 800 m buffer zone were, respectively, only 0.64% and 0.88% of those found in the wider Thames offshore region.  The displacement 
of birds from the proposed wind farm area is thus unlikely to appreciably add to densities of birds in adjacent habitat.  

The effects on the local population through increased mortality following displacement are thus considered to be of Negligible Magnitude 
and consequently of Low Significance. 

Collision risk analyses suggested that the wind farm does not offer a serious potential risk to Lesser Black-backed Gulls.  An average of 
70% of all Lesser Black-backed Gulls were estimated to be in flight at any one time and an estimated 6.6% within the height of the sweep 
of the turbine rotors.  On average, an estimated 1.8 birds per month would be predicted to hit the wind farms turbines in both seasons, 
assuming a medium avoidance rate of 0.9982 – a mean of 0.08 birds per turbine, per season.  Against a background (adult) annual mortality 
rate of 7% (Garthe & Hüppop 2004), this extremely low mortality prediction is unlikely to contribute greatly to changes in the Lesser Black-
backed Gull population.

Collision risk for this species in the area of the proposed Greater Gabbard wind farm is assessed to be of Negligible Magnitude and thus 
of Low Significance. 

Redshank
The Alde-Ore SPA supports an important concentration of Redshank in winter as well as small numbers of breeding birds.  A typical wader, 
the species primarily forages on estuarine mudflats.  As they do not occur offshore, the birds using the SPA will not be in conflict with the 
wind farm.  The Redshank is on the Birds of Conservation Concern Amber list and is assessed to be of Low Sensitivity to the effects of 
wind farms.  The effects of indirect habitat loss and collisions on this species are assessed to be of Negligible Magnitude and Very Low 
Significance.

The conclusion is that there will be no significant effect on the Alde / Ore SPA site and the birds which are the basis of its designation. 

10.4.3  Sandlings SPA
The Sandlings SPA qualifies under Article 4.1 of the Birds Directive (79/409/EEC) by supporting populations of European importance of the 
following Annex I species:
 

European Nightjar, representing at least 3.2% of the breeding population in Great Britain
Wood Lark, representing at least 10.3% of the breeding population in Great Britain

European Nightjar
Although no European Nightjars were recorded on the part of the SPA immediately adjacent to the proposed substation, this species is 
known to be susceptible to disturbance and thus is considered to be of Very High Sensitivity.  

Construction work on the sub-station will occur outside of the SPA on arable land, a habitat not used by European Nightjars.  Furthermore, 
the habitat in the part of the SPA lying immediately adjacent to the planned location of the substation appears to be of limited suitability for 
the species at present, in part consisting of horse paddocks.  Given this and the recorded lack of birds in the immediate area, the negative 
effect of this work is assessed to be of Negligible Magnitude for this species and thus of Low Significance.  The loss of habitat resulting 
from the building of the sub-station is likewise also considered to be of Negligible Magnitude and for this species of Low Significance.

It should also be noted that the recreation of heathland or acid grassland in the remainder of the field in which the substation is to be located 
(see Section 11.3 “Mitigation Measures”) is likely to be of benefit for this species.

Wood Lark
Only one Wood Lark was recorded on the part of the SPA immediately adjacent, though this species is known to be susceptible to 
disturbance and thus is considered to be of Very High Sensitivity.  

●
●



Greater Gabbard
Offshore Winds Ltd

10—202

Construction work on the substation will occur outside of the SPA on arable land, a habitat only occasionally used by foraging Wood Larks.  
Furthermore, the habitat in the part of the SPA lying immediately adjacent to the planned location of the substation appears to be of limited 
suitability for the species at present, in part consisting of horse paddocks.  Given this and the recorded lack of birds in the immediate area, 
the negative effect of this work is assessed to be of Negligible Magnitude for this species and thus of Low Significance.  The loss of 
habitat resulting from the building of the substation is likewise also considered to be of Negligible Magnitude and for this species of Low 
Significance.

It should also be noted that the recreation of heathland or acid grassland in the remainder of the field in which the substation is to be located 
(see Section 11.3 “Mitigation Measures”) is likely to be of benefit for this species.

The conclusion is that there will be no significant effect on the Sandlings SPA site and the birds which are the basis of its designation. 

10.4.4  Hypothetical Outer Thames SPA
As stated in Section 9.2, a potential SPA will be investigated in the Outer Thames due to the numbers of Red- throated Divers (an Annex 1 
listed species) found during aerial bird surveys commissioned by the DTI.  GGOWL has been advised by JNCC to assume that the Greater 
Gabbard project will be adjacent to a proposed SPA.  

No information on the boundary or conservation objectives of the site was available at the time of submission of the applications for 
statutory consents for Greater Gabbard.  However, large concentrations of Red-throated Divers were found during aerial surveys of the 
London Array area of the Outer Thames and thus should the Outer Thames SPA come into being, it is assumed that it is likely to be centred 
around this area. 

Red-throated Diver
The numbers of Red-throated Divers present in the wider Greater Gabbard study area were judged as nationally important using the 
current 1% threshold of 50 and this species is thus considered to be of High Sensitivity to the effects of the wind farm. However, the actual 
importance of this area is likely to be less given the numbers of the species revealed by the recent aerial surveys in the southern North 
Sea region.  

The alignment of the Greater Gabbard Offshore Wind Farm would not appear to present a barrier to Red-throated Divers moving between 
northerly breeding grounds and southerly wintering sites.

Although the concentration of Red-throated Divers found in the whole Greater Gabbard study area was estimated to be of national and 
regional importance, the peak winter numbers found within the area of the wind farm and the wind farm plus 800 m buffer zone were, 
respectively, only 0.3% and 0.41% of those found in the wider Thames offshore region.  The displacement of birds from the proposed 
wind farm area is thus unlikely to appreciably add to densities of birds in adjacent habitat.  The effects on the local population through 
increased mortality following displacement are thus considered to be likely to be of Negligible Magnitude and consequently of Very Low 
Significance.

The risk of collision with the turbines for divers in the study area was estimated to be zero as none were found to fly at the height of rotor 
blades during the boat surveys.  

Collision risk for this species in the area of the proposed Greater Gabbard wind farm is thus assessed to be of Negligible Magnitude and 
thus of Very Low Significance. 

The conclusion is that there will be no significant effect on this hypothetical Natura 2000 site and the bird species (Red-throated Diver) 
which would form the basis of the designation. 

10.4.5  Hypothetical SAC at Inner Gabbard and The Galloper 
GGOWL considers that the only qualifying issue for such a hypothetical marine SAC corresponds to EU Code 1110 “Sandbanks which are 
slightly covered by seawater all the time”.  

It is possible that a number of potential sub-features for the hypothetical site may be applicable for the site, as follows:

Subtidal gravelly sand;
Subtidal impoverished mobile sand; and
Subtidal mixed sediment.

The indicative site boundary (prepared by GGOWL) as presented in Section 9.2.2.4 has been reached by applying UK Guidance on defining 
boundaries for marine SAC’s for Annex I habitats fully detached from the coast, as adopted in March 2003, in that the boundaries:

Have been drawn as close as possible around the sand banks, whilst ensuring sufficient room for coastal processes to maintain its 
form and function;
Allow ease of management; and 
Uses the minimum number of straight lines.

It includes all these habitat types which typify the site and provides sufficient space for the bank to migrate over a suitable time period 
(50 years) and remain within the boundary.  The boundary therefore allows for lateral movement of the order of 150m and northwards / 
southwards 10’s of metres per annum (Kenyon, 2005).  The banks mobility has been assessed through the analysis of geological evidence 
(BGS, 2005) and recent seismic profiles (Kenyon, 2005) and it has been concluded that the banks are relatively stable in position, even 
considering the dynamic nature of the bank surfaces.  It is acknowledged that for a number of coastal cSAC sites following moderation, 
marine mammals were added to the citation, albeit not included in the primary reason for the site selection.  Therefore, it is possible that 
marine mammals may be included should the banks be investigated under the Habitats Directive.

The coastal processes assessment utilises a near-field numerical model to investigate the potential effects upon physical processes within 
the proposed wind farm area.  This work ‘placed’ 140 gravity-based structures, with a footprint of 36m, on the seabed surrounding the 
sandbanks, which are themselves 12 to 16km long and 1 to 1.5km wide.

The sandbanks have been shown, through an investigation into, for example, sandwave asymmetry and tidal current measurements to 
exhibit a clockwise circulation pattern.  It is this pattern which has been summarised to maintain the form and function of the banks due to 
its influence upon sediment transport pathways.  The circulation pattern is due to a ebb-dominance in the flow on the western side of the 
banks, and flood-dominance on the eastern flank.  A consideration of the effects of the wind farm installation around the banks has been 
shown not to effect this dominance and thus it can be concluded that the regulating flow and resultant sediment transport pathways are 
unaffected by the proposed development.  

An additional parameter examined is that of bed shear stress which allows further consideration of the sediment transport potential.  It is 
shown that there is limited change to the bed shear stresses currently experienced, with the typical effect being a localised reduction within 
the turbine array.  Such reductions are of the order of 0.4N/m² and do not alter the existing regime so greatly as to cause a significant 
change in the sediment transport potential.  Whilst large areas of change are not observed on the sandbanks discrete areas of increasing 
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bed shear stress are observed on both the flood and ebb tides on the Inner Gabbard bank.  These increases are less than 0.4N/m² and 
are not significant enough to alter the existing sediment transport potential.  The potential changes simulated have also been shown to 
be comparable to those predicted to result from sea-level rise.  It can therefore be concluded that the wind farm development will not 
detrimentally affect the sediment transport presently observed on, or around, either of the two sandbanks.

The effect of placing wind turbines next to the sandbanks can be placed into context by noting the impact of placing wind turbines on the 
sandbank at both Arklow Bank and Scroby Sands Offshore Wind Farms.  It should be noted at this stage that both these developments 
have turbines placed upon the banks and as such are located within the processes that, typically, actively maintain the bank form through 
the accumulation of material towards the bank crest.  Greater Gabbard however proposed to install the wind turbines outside this ‘active 
zone’ on the surrounding seabed.  The Arklow Bank development represents an environment of greatest similarity to the proposed Greater 
Gabbard project.  For reference, a comparison between Arklow Bank and the Inner Gabbard and The Galloper shows that:

All three sandbanks are of the ‘open shelf linear banks’ type (Kenyon and Cooper, 2004);
The largest bank is Arklow, both in terms of width and length;
Arklow has a shallower crest and is surrounded by deeper water;
Arklow has a slightly reduced current speeds and tidal ranges;
Wave conditions, both regular and extreme, are greater at Arklow;
Sandy gravel and clays are present on Arklow, compared with sand with gravel and clay on the Inner Gabbard and The Galloper; 
and
Sand waves exist on all banks, although those on Arklow have smaller wavelengths.

Although there are differences between the sandbanks, they are sufficiently similar in type to allow the determination of scour as a result 
from the installation of structures (either cables or foundations).
At Arklow Bank, scour was predicted to be greatest in water depths of 1m to 2.5m.  Post-construction surveys on Arklow suggest that at all 
seven turbines studied, scour was identified within 15m of the turbine bases to depths of 0.5m to 2.5m.  
The shallowest water depths currently being considered for turbine installation within the Greater Gabbard wind farm are of the order of 
23m.  Scour is statistically likelier to occur in shallow waters, and the physical conditions (both hydrodynamic, tidal and sedimentological) 
experienced at both wind farm sites, in combination with the development depths, would suggest that scour around the turbines at Greater 
Gabbard will be minimal.  Indeed, scour due to the wave regime has been calculated to be negligible, as detailed in Section 10.  If any 
foundation scour does occur, then it is considered that this will be dominated by tidal currents.  

The presence of the turbines adjacent to the Inner Gabbard and The Galloper sandbanks, and the single met mast the Inner Gabbard, are 
not expected to have a significant effect on the form and function of the banks.  This conclusion has been drawn from  numerical modelling 
techniques and from field evidence from an operating wind farm situated on top of a sandbank.

Cable Installation
In addition to concerns on the potential effects of the turbine structures on the existing coastal processes both on, and around, the Inner 
Gabbard and The Galloper, there remains a concern regarding the installation of cables across the sandbanks.  It has been proposed that 
cables will cross the banks no more than 10 times.  Though the scour related to the cables may be of concern in terms of project integrity, 
it is not expected that this will influence the coastal processes.  A further consideration is the intention to bury those cables that cross the 
sand banks in the troughs of the sand waves.  This will reduce the potential for cable scour during sand wave migration, as opposed to 
burial on the sand wave crests or flanks.  Burial of the cables in these locations has also been recommended from experience within other 
studies (pers. comm. Kenyon, D’Olier).    

●
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Accordingly, the presence of the cables crossing the banks are not expected to have a significant effect on the form and function of the 
banks.

10.4.6  Outer Thames Hypothetical SAC
It is understood that English Nature intends to undertake surveys of the sub-tidal sandbanks at the approaches to the outer Thames 
Estuary.  The purposes of the surveys is to record and characterise sub-tidal sandbank habitat which may qualify as a Special Area of 
Conservation (SAC) interest feature as described in the Habitats Directive.

The specific aims of the works are to characterise the physical extent of the sandbank and surrounding habitats, and to describe the 
biological community.    The area of interest is confined to the Outer Thames Estuary within 12 nautical miles of the coast and is understood 
to be more than 10km inshore of Greater Gabbard at its closest point.

Physical Impacts
The coastal process assessment has incorporated numerical modelling techniques with field evidence and expert knowledge to determine 
the effects of the proposed offshore wind farm upon existing coastal processes over the regional scale that represents the Outer Thames 
SEA area and a proportion of the Southern North Sea.  Investigations have shown that, for the hydrodynamical, wave and sedimentological 
regimes there are negliable effects predicted to occur over this scale.  In particular:

Changes in flow direction and speed are restricted to within the wind farm site, and immediately adjacent to it;
Water level changes are not predicted beyond the development site;
The effect of the wind farm development upon all the parameters is comparable to that which would be expected as a consequence 
of sea level rise; all changes can be considered as negligible;  
Under all wave conditions examined, the potential impact of the wind farm is limited to the development site, or immediately adjacent 
to it; and
Changes in the sedimentological regime are limited to within the development site.  Any sediment releases result in sediment 
plumes of low concentrations and short life-times.

In conclusion therefore, any coastal processes effects resultant from the proposed Greater Gabbard Offshore Wind Farm are unlikely to 
impact the Outer Thames Hypothetical SAC, other than the negligible effects predicted to occur within the development site.

Biological Impacts
Impacts from the construction, operation or decommissioning of Greater Gabbard on sub-tidal benthic communities would be through 
impacts on costal processes including sediment transport and deposition. Since no significant coastal process impacts are predicted there 
is no clear mechanism for impacts on sub-tidal benthic communities and this issue is not taken further.  

In case fish and marine mammals are included as features of a future SAC then the potential impacts of construction noise on these 
receptors should be assessed.  It is considered that there would be no impacts on fish since predicted zone of significant disturbance from 
worst-case piling noise for the most sensitive species (herring) is less than 4km, i.e. less than the distance between Greater Gabbard and 
the hypothetical Outer Thames Estuary SAC.

Construction or decommissioning noise (the latter is assumed to be equivalent to construction noise for the purposes of the impact 
assessment) could cause avoidance responses in seals and cetaceans (predicted avoidance distances for worst-case scenario piling are 
17.4km and 94km respectively).  For cetaceans this is considered to be a low magnitude impact of overall moderate significance while 
for seals it is considered to be a negligible magnitude impact of overall minor significance.   The relatively low magnitudes of both these 
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impacts is based on the knowledge that the Outer Thames Estuary is of relatively minor importance for cetaceans (Section 9.4.3) while no 
significant populations of seals (e.g. haul out sites for key foraging areas) exist within the predicted zone of significant avoidance.

There is considered to be no risk of physical harm to marine mammals within the hypothetical Outer Thames Estuary SAC from construction 
or decommissioning noise.

The conclusion is that there will be no significant effect on this hypothetical Natura 2000 site. 

10.5 Cumulative Assessment
10.5.1  Physical Environment
10.5.1.1  Offshore Physical Environment

Following discussions with CEFAS and DEFRA, it has been agreed that the potential effects from other seabed users require consideration 
in association with the proposed Greater Gabbard Offshore Wind Farm.  Further, it is only those activities within one tidal excursion that 
need to be included.  In the context of the Greater Gabbard area, these activities only include aggregate extraction.   The principle concern 
is for any sediment plumes arising from the extraction to combine with any plumes arising from the proposed wind farm installation or 
operational activities and create enhanced sediment concentrations over long time periods which could have undesired effects upon the 
water quality and on the existing benthos.  

The marine aggregate extraction sites that were identified for potential inclusion in this assessment are 239/1, 446/447, 452 and 119/3.  
During the period of this assessment, discussions were held with the companies responsible for the aggregate licenses to attempt to obtain 
quantified data pertaining to the activities.  Examples of the information sought are sediment spill volumes, rates and the location of the 
more principal dredge locations within the licensed sites.   The numerical modelling has adopted reasonable assumptions based on the 
responses received and upon quantified information from the ES documents associated with the ‘Cut Line Area’ and ‘Area 452’ . 

The modelling assumptions are:

One dredger visit to the aggregate site extracts 2,500m³ of material
From this load, approximately 33% of sediment is rejected as overspill
This sediment is rejected over a duration of 5 hours
The rejected sediment release rate is therefore assumed to be 185m³/hr for 5 hours

Of that rejected, 80% will be relatively coarse and is expected to settle within the dredging area.  The remaining 20% will have a maximum 
grain size of 200 microns and is expected to form a plume that is advected away from the dredge area.

The modelling has therefore assumed the sediment release to be 37m³/hr, spread over a duration of 5 hours for a sediment size of 200 
microns.

The sediment is released from the surface layer of the water column to represent its disposal from a dredger vessel.

Sediment is released over a spring-neap tidal cycle from Areas 452 and 119/3.  The locations of release are those in closest proximity to 
the proposed Greater Gabbard Offshore Wind Farm development, and those that have been shown in recent years to exhibit dredging 
activities.  This latter location is based upon records of dredging intensity from 2002 which shows areas where dredging is of low, medium 
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and high intensity (<15 minutes; 15 minutes to 1 hour 15 minutes; and greater than 1 hour 15 minutes; respectively).  A worst case scenario 
has been adopted using releases over continuous days within the spring-neap cycle.  The release points are shown in Figure 10.5.1-1.
The results from this modelling have been superimposed on foundation spill release results to show the potential for interaction.  This is 
shown in Figure 10.5.1-2

The results from this modelling illustrates that there is no plume arising from the bottom of the water column as a result of the foundation 
installation activities.  Instead, the sediment released falls to the bed within a short distance of its original location of disturbance.  The 
model results also do not illustrate a plume of suspended sediment material in the surface layer of the water column as a result of the 
aggregate activities; although this may occur as a result of this activity, the concentrations are not great enough to show in the modelling 
results.  There is therefore little likelihood of the two plumes overlapping on the assumption that the activities occur at the same time. 
This is supported by results from monitoring work of plume dispersal from dredging activities as reported in existing reports (Oakwood 
Environmental Ltd, 1999a):

“Whilst it was possible to track the plume for up to 3.5km from the dredger, concentrations of the sand sized and 
muddy material decayed to background levels between 300 and 500m downstream from the point of release, whilst 
coarse sands and gravels settled out almost instantaneously”

The fate of the material arising from the two activities can be assessed by examining the change in bed thickness, as shown in Figure 
10.5.1-3.  An area of deposition is shown to have occurred along Inner Gabbard and to the south of the development area.  However, 
these changes are of the order of less than 0.04mm.  Changes of the order of 0.23mm are observed towards the northern end of the 
Inner Gabbard.  Both orders of change represent minor and insignificant changes.  It should be noted that these are the changes due to 
the aggregate activities, whilst the changes to the bed as a result of the foundation installation activities remain localised to the turbines 
themselves. Accordingly there are no cumulative effects associated with this issue.

10.5.1.2  Onshore Physical Environment

There are no cumulative effects associated with this issue.

10.5.1.3  Water Quality

Contaminated Sediments
Discharges may occur during the construction of the London Array, Thanet and Gunfleet Sands Offshore Wind Farms in addition to channel 
maintenance dredging and aggregate extraction.  

However, the effects are intermittent and transport of any contaminants released would be expected to travel within a specific area of the 
source defined by the tidal excursion. Due to the intermittent nature of the impact, in addition to the overall low amount of contaminants 
within the sediments of the project area and the dilution and mixing properties of the receiving waters, any potential cumulative impacts 
upon water quality are considered to be of negligible significance.

Increased Suspended Sediments
Suspended sediments would be generated within the Greater Thames Estuary as a result of channel maintenance dredging, aggregates 
extraction and the construction of Thanet, Gunfleet Sands and London Array Offshore Wind Farms.  However, it is not considered to be a 
significant impact   
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Figure 10.5.1-1: Location of Sediment Releases Used Within the Modelling of Aggregate Extraction 
Spill Pathways

Figure 10.5.1-2: Suspended Sediment Plume (kg/m3) at the Base of the Water Column as a Result of Sediment Spill 
from Aggregate Activities. Shown for four different periods a spring-neap tidal cycle
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Figure 10.5.1-3: Change in Bed Thickness (mm) at the End of a Spring Cycle Following the Foundation Spill and Aggregate 
Extraction Releases
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Release of chemical and /or other hazardous material from associated vessels
There is potential for similar discharges to occur from the current shipping and construction/operational vessels associated with other wind 
farms.  However, such discharges are not considered to be significant due to the low levels of contaminants which may be involved and the 
dilution and mixing capacity of the receiving waters. 

It is considered that impacts to the water quality of the region as a result of cumulative effects of the proposed Greater Gabbard Offshore 
Wind Farm development with other activities within the region will not be significant.

10.5.2  Biological Environment
10.5.2.1  Sub-Tidal Benthic Ecology

The following developments have been considered in the cumulative impact assessment:

Wind farms:
London Array
Kentish Flats
Gunfleet Sands
Thanet

Aggregate extraction:
 All sites in proximity to Greater Gabbard
London Gateway Port Development

All of the impacts on benthos assessed here are considered to be of negligible or minor significance, albeit that this is dependant upon 
possible micrositing of turbines and associated cabling in the south eastern corner of the proposed Galloper array.  Moreover, many of the 
more obvious impacts are clearly very locality specific (e.g. disturbance of the seabed during construction and cable laying; permanent loss 
of seabed habitat; creation of new habitat), and the significance as assessed is thus not changed by any similar activities elsewhere.  

Several of the possible impacts on benthos from the proposed development are a result of possible changes to factors associated with 
coastal processes. In this regard, consideration of possible interaction with other projects concluded that only aggregate extraction (being 
the only activity within one tidal excursion) had the potential to interact with the proposed Greater Gabbard Offshore Wind Farm project, and 
that the prime concern was possible enhancement of sediment plumes from the two activities.  However, comparison of modelled plumes 
from Greater Gabbard with modelled and measured impacts from aggregate extraction demonstrated that there is negligible likelihood of 
such impacts.

It is not considered that the significance of any of the potential impacts on benthic communities assessed here would be altered by potential 
cumulative impacts resulting from interaction with any of the activities identified above.

●
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10.5.2.2  Fish

The following developments have been considered in the cumulative impact assessment:

Wind farms
London Array
Kentish Flats
Gunfleet Sands
Thanet

Aggregate extraction
All sites in proximity to Greater Gabbard
London Gateway Port Development

It is possible that piling will be carried out simultaneously during the construction of the London Array and Greater Gabbard wind farms.  
This could create two areas which effectively exclude fish with sensitive hearing.  The pile sizes for both developments could be similar 
and it is expected that the magnitude of noise produced could also therefore be similar. However, the two sites are far enough apart that 
significant avoidance areas for herring, considered the most sensitive fish species to noise impacts, are not predicted to overlap.   There is 
therefore not considered to be a cumulative impact.

The development of the London Gateway Port is unlikely to have an overlap with impacts of the proposed Greater Gabbard Offshore Wind 
Farm because the two developments are a great distance apart.  The London Gateway Port will require dredging of the deep-water channel 
in the Thames to facilitate access to the port by large container ships.  This dredging will add to noise and suspended sediment impacts 
in the Greater Thames estuary area.  Suspended sediment impacts are not expected to be ecologically significant for fish in the vicinity of 
the proposed Greater Gabbard Offshore Wind Farm. However the noise impact may further reduce available habitat for more sensitive fish 
species if dredging was concurrent with construction of the proposed Greater Gabbard Offshore Wind Farm.   However, since no overlap 
of fish displacement is predicted there is not considered to be a cumulative impact. 

There is little data on the noise generated by operational wind farms and therefore it is difficult to assess the impact of several wind farms 
within the vicinity of one another.  Considering the number of anthropogenic sources of noise in southern North Sea including (shipping, 
dredging, drilling, aggregate extraction and fishing.) as well as natural sources such as wave action, it is likely that the noise from operating 
turbines will be rapidly lost in the general background noise.  In addition the sound level estimated for 3 MW turbines is likely to attenuate 
rapidly and drop to background levels within2.5km of the turbine array.  It is not expected that the noise generated by the wind farms in the 
Greater Thames estuary region will overlap.

The potential impact of power cabling in the Greater Thames estuary on elasmobranch should be considered.  A further project is the 
planned BritNed Interconnector cable (a 200km 1320MW DC power cable across the North Sea linking UK (Isle of Grain) and Holland, 
scheduled to be operational by 2009).  It is not currently known what environmental electric and magnetic fields will be associated with the 
BritNed scheme but they may also fall into the detectable range of marine species in the area.  The BritNed cable route crosses the planned 
London Array cable route to shore then heads north east towards Holland to the east of London Array and Greater Gabbard offshore wind 
farms.

When considering the Greater Thames estuary as a whole there is therefore potential for mobile electrosensitive species such as small 
sharks and rays, moving either within the Greater Thames estuary or into the wider southern North Sea and English Channel, to encounter 
induced electric field at several offshore wind farm sites. The effect of such repeated encounters is unknown; however, they pose a potential 
medium severity impact since the Greater Thames estuary is a known breeding area for certain elasmobranchs, including thornback ray.  

●
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The overall magnitude of this cumulative impact is considered to be negligible to medium and the overall significance minor to moderate/
major.

10.5.2.3  Marine Mammals

The following operations have been considered for the marine mammal cumulative impact assessment:

Offshore wind farms
Kentish Flats
Gunfleet Sands
London Array
Thanet

Marine aggregate extraction (all sites in proximity to Greater Gabbard)
London Gateway Port development (including channel maintenance dredging activities)

No cumulative impacts are considered likely with either marine aggregate extraction or the London Gateway Port development for both of 
which it has previously been concluded that there would be no impacts on other environmental receptors that could directly or indirectly 
impact upon marine mammals.

The proposed wind farms at London Array, Gunfleet Sands II and Thanet could be constructed at the same time as Greater Gabbard (or 
their construction periods could overlap or be close together) and there is therefore a potential for cumulative impact to marine mammals.  
The only potentially significant cumulative impact is considered to be construction noise.  No other potential impacts on marine mammals 
are considered of sufficient severity, magnitude or overall significance (cf. Section 10.2.3) to represent potential cumulative impacts.  The 
worst-case source of noise would be piling of monopiles.

The proposals for Gunfleet Sands II are understood to comprise 16 turbines of up to 4MW.  These could be installed using 4 to 5 m diameter 
monopiles.  Thanet may have 3 to 5 MW turbines with up to 6m diameter piles.  London Array could have up to 271 turbines with up to 
6m diameter piles.  For the purpose of this cumulative impact assessment it is assumed, highly conservatively, that each wind farm will 
have equivalent underwater noise impacts to Greater Gabbard, i.e. worst-case source level noise of 288dB re 1 µPa @ 1 metre, even for 
smaller diameter monopiles.

With the above assumptions in place, potential cumulative impacts have been considered using three scenarios: 

Piling simultaneous with installations as close to Greater Gabbard as possible to maximise the zone of impact overlap; 
Piling simultaneous and as far as possible from Gabbard to maximise total area affected;
Piling consecutive at each wind farm such that the overall offshore wind farm construction period in the Thames estuary is 
maximised.  

There is concluded to be no potential cumulative impact relating to physical harm to marine mammals, under scenario 2 including lethal 
effects, barotraumas and hearing threshold shifts, because zones of impact (no more than 1km, cf. Section 10.2.3.1) will not overlap.

Disturbance/displacement of marine mammals is a potential cumulative impact, however, since the zones of impact of different activities 
could overlap.  This is demonstrated in Figures 10.5.2-1 and 2 and 10.5.2-3 and 4 which show the predicted range of significant avoidance 
(90dBht, cf. Section 10.2.3.1) for harbour seal and harbour porpoise respectively.  
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Figure 10.5.2-1 Predicted zone of significant avoidance from piling 
for harbour seal assuming piling simultaneous and as close to 

Greater Gabbard as possible

Figure 10.5.2-2 Predicted zone of significant avoidance from piling 
for harbour seal assuming, piling simultaneous and as far from 

Greater Gabbard as possible.
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Figure 10.5.2-3 Predicted zone of significant avoidance from piling 
for harbour porpoise assuming piling simultaneous and as close to 

Greater Gabbard as possible

Figure 10.5.2-4 Predicted zone of significant avoidance from piling 
for harbour porpoise assuming piling simultaneous and as far from 

Greater Gabbard as possible.

The overlap is most significant for London Array/Greater Gabbard, which are the two largest proposed wind farms in the area and are 
approximately 19km apart.  This is within the predicted 17.4km range of significant avoidance for harbour seal, and it is assumed grey seal 
and within the 94km range of significant avoidance for harbour porpoise.It should be recognised that due to absorption effects this range 
is likely to over-estimated (Section 10.2.3.2)

Under any construction scenario there is potential for marine mammals, especially harbour porpoise, to be displaced from a wide area 
of the Greater Thames Estuary.  In areas where zones of impact overlap it is considered theoretically possible that animals may not be 
able to make avoidance responses if they are faced with noise from two or more directions simultaneously.  It is considered possible that 
piling periods would overlap, although this would be unusual given that, for Greater Gabbard at least, piling would occur for only 5% of the 
construction period.  Although increased stress would presumably result from such a situation there would be no physical harm.

If the construction periods of London Array, Thanet and Greater Gabbard wind farms were not to overlap (Figure 10.5.2-3) the effect would 
be to extend the period of construction activity in the Greater Thames estuary beyond the 3 year period envisaged for Greater Gabbard.  
In this respect, simultaneous (or at least overlapping) construction periods (Figures 10.5.2-1 and 10.5.2-2) would minimise the overall 
duration of the impact on marine mammals.  This is not considered to be a worst-case scenario in terms of the timing of construction periods 
of the adjacent wind farms; however, it is likely that practical constraints of plant availability and the planning process will mean it is likely 
that not all the Greater Thames estuary wind farms will be built simultaneously.

As discussed in Section 10.2.3, significant numbers of the overall North Sea harbour porpoise and seal populations would not be affected 
since the Greater Thames Estuary is not considered to be an important area for these species in terms of population centre, preferred 
feeding or breeding area.

For harbour porpoise it is considered that cumulative impacts would be a medium to long term impact with a high likelihood of occurring 
but of low severity (given the relatively low importance of the Greater Thames Estuary for this species).  This is considered to be a low 
magnitude impact of overall moderate significance.  This is equivalent to the impact of Greater Gabbard alone because the area affected 
is not expanded into key habitat (north of 53.5 degrees) by the combined piling of several wind farms.

For seals it is considered that cumulative impacts would be a medium to long term impact with a medium likelihood of occurring given the 
low numbers of seals recorded during site-specific surveys and the relatively small zone of impact compared to harbour porpoise. This 
would be a low severity impact.  This is considered to be a negligible magnitude impact of overall minor significance.

10.5.2.4  Inter-Tidal and Terrestrial Ecology

Sizewell “A” Decommissioning 
Cessation of generation at Sizewell “A” nuclear power station is planned for 31st December 2006.  The preparation for care and maintenance 
of the Sizewell “A” site, in advance of full clearance which may take 85 to105 years after cessation of generation, is likely to overlap with 
onshore works for the proposed Greater Gabbard Offshore Wind Farm.  The main potential for a cumulative impact is considered to be 
increased road traffic in the form of heavy goods vehicles from both operations contributing to increased noise disturbance to local wildlife 
and increased risk of injury/mortality to mobile animals such as badgers.

Increased road traffic was not considered a significant potential ecological impact with respect to the onshore works for Greater Gabbard, 
especially since increased activity would likely be during daylight hours only.  Furthermore, the peak in road traffic activity associated with 
decommissioning of Sizewell “A” is predicted to occur three or four years after cessation of generation activity, i.e. 2009 to 2010.

It is not considered that there is any risk of a significant cumulative impact.

10.5.2.5  Birds

In addition to the proposed Greater Gabbard Offshore Wind Farm there are a number of other proposed wind farm projects in the wider 
Thames offshore region which together may contribute to more significant effects for birds in this area.  Additionally it should also be noted 
that future changes or developments in shipping (e.g. port expansions at Harwich Haven and London Gateway) and marine aggregate 
extraction and capital dredging may also add to these effects. 

Consents have been given to two Round 1 wind farm projects within the Thames offshore region, at Gunfleet Sands and Kentish Flats 
(presently under construction).  In addition, an application has recently been submitted for the London Array wind farm towards the inner 
Thames Estuary – the largest of the proposed sites in the region. Other applications are expected for a site off the Thanet coast and an 
extension to the Gunfleet sands project.  The Greater Gabbard site is the furthest north of these and is also the most exposed, the furthest 
offshore and in the deepest water.

As detailed above, the main effects for birds of the construction, operation and decommissioning of the proposed Greater Gabbard Offshore 
Wind Farm lie in the indirect loss of habitat through disturbance / disruption of flight-lines and the risk of collision.  (Cumulative loss of 
habitat due to placement of foundations is likely to be small in relation to the availability of habitat in the region and thus of Negligible 
Significance for all species.)  The development of other wind farms in the region may act cumulatively in both these aspects.
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Indirect Habitat Loss / Disruption of Flight-lines
Construction activities at Gunfleet Sands  and at the proposed London Array wind farm are to be restricted during the winter period 
(Hydrosearch 2002, GREP UK Ltd 2002, RPS 2005).  This will be of benefit to Red-throated Divers, which was found to be the most 
sensitive species in each area.  There is thus likely to be little additional impact from these sites during the construction period.

The proposed Greater Gabbard Offshore Wind Farm will occupy an area of c.147 km2.  In comparison, the Gunfleet Sands and Kentish 
Flats sites are to be less than 10 km2 while the London Array site is proposed to occupy an area up to 245 km2.  The effects of indirect loss 
of habitat through disturbance / disruption of flight-lines during operation were assessed as Negligible / Minor to Minor / Moderate (for Red-
throated Diver) at Gunfleet Sands and Low for all species at Kentish Flats.  In comparison, due to its larger area and important habitats, 
effects at the proposed London Array wind farm were estimated to be of Very High Significance for divers. Up to 6,775 Red-throated Divers 
were recorded in the defined wind farm and buffer area though Very Low to Low for all other species.

At the Greater Gabbard site, effects of indirect loss of habitat through disturbance / disruption of flight-lines were considered of Very Low to 
Low Significance for all species and any displacement – certainly of divers – is likely to be small in comparison to that at the London Array 
site should consents be granted for that project.  Should this happen, it is possible that the Greater Gabbard area may support more birds 
than at present, though – in the long-term – only if local food resources allow.  The proposed Greater Gabbard Offshore Wind Farm is thus 
unlikely to add appreciably to the cumulative impact of indirect loss of habitat of all of the proposed wind farms.

Collision Risk
Direct comparison of the collision risks posed by the wind farms being built or proposed in the Thames offshore region is problematic due 
to the differing assumptions made in the calculations used in the different studies.  Nevertheless it is possible to make a broad assessment 
of the cumulative impacts posed by the Greater Gabbard Offshore Wind Farm in conjunction with the other sites.  The Gunfleet Sands and 
Kentish Flats sites will comprise 30 turbines each, though the significance of the collision risks at each site were assessed to be Low for 
all species.  At the proposed London Array site, there will be up to 271 turbines.  The Significance of collision risks here was assessed to 
range from Very Low to Medium / Very High (for divers).  

At the Greater Gabbard site, collision risks were assessed to be of Very Low Significance for all species and appear slight in comparison 
to those at London Array.  The proposed wind farm is thus unlikely to add appreciably to the cumulative impact in the mortality rate from 
collisions at all of the proposed wind farms.

10.5.3  Human Environment
10.5.3.1  Landscape and Seascape

Figure 10.5.3-1 indicates the relative position of Gunfleet Sands and the proposed London Array Wind Farm to Greater Gabbard.  In 
applying a 40km radii based on the centre of the wind farm sites, it is evident that the only onshore overlap of the radii of Greater Gabbard 
and Gunfleet Sands onshore.  This area is limited to a small area of coastline to the south west of Orford Ness at Bawdsey.  Offshore, there 
is a greater degree of overlap and a greater potential for cumulative views.  

Assessment of Effects on Onshore Receptors  
In consideration of the limited extent of potential visual overlap indicated, effects on land based receptors are likely to be minor.  There 
will be occasions when cumulative views will be possible.   However, visibility within the area is generally not sufficiently good, and the 
wind farms will appear at or beyond the limits of visibility experienced in the region.  As such the magnitude of change on receptors within 
this small area of coastline is considered to be substantial in excellent viewing only conditions where visibility is in excess of 30km which 
occurs for less than 20% of the year. Generally due to the limits of visibility experienced throughout the majority of the year, the magnitude 
of change will be negligible or none.  As such the cumulative effect will be therefore minor or none and not significant.  

Assessment of Effects on Offshore Receptors
Cumulative views of the proposed wind farm in addition with Gunfleet Sands and/or London Array will be more typical from offshore 
locations.  The magnitude of change of the cumulative effects will be determined by the level of visibility, being substantial in excellent 
viewing conditions and reducing to minor or none in moderate visibility which is more typically experienced within the area.  As such 
cumulative effects on static offshore receptors will be generally negligible or none, however there will be an increased perception of wind 
farms within the Thames Estuary National Seascape Unit. This effect is considered not to be significant as a reflection of the high level of 
industrial activity and shipping found within the unit.  

Shipping and sailing craft may experience sequential views of the proposed wind farms.  Where the wind farms are viewed, these receptors 
will experience a change in the perceptions of the seascape character  an increase in the apparent industrialisation of the region.  This 
will subtly after perceptions of the Thames Estuary National Seascape Unit as it is transited. However this effect is considered not to be 
significant in the context of the high level of other industry and shipping found within this region.  
 
There are no onshore wind farm projects which are deemed cumulative with the proposed development.  During the operational phase, the 
Sizewell “A” power station will be decommissioned, which will result in smaller sized buildings.  However details of the rate of size decrease 
over time for these buildings was not available at the time of application.
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Figure 10.5.3-1 Relative positions of 
London Array and Greater Gabbard projects
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10.5.3.2  Commercial Fisheries

The following projects have been considered in the commercial fisheries cumulative impact assessment are:

Proposed Britned Power cable
Proposed London Array, Thanet and Gunfleet offshore Wind farms
Kentish FlatsOffshore Wind Farm

The cumulative effects from these projects include :

Potential loss of fishing grounds and the lack of access during construction
Lack of access during operation
Electromagnetic effects

Information on the impacts of Thanet on commercial fishing was not available at the time of the Greater Gabbard application

Cumulative Effects with proposed wind farms
The major impact of London Array on commercial fisheries is lack of access for the drift netting fleet.  This level of impact will be exacerbated 
somewhat by the restrictions imposed at Greater Gabbard, although the better parts of the Inner Gabbard will still be able to be fished.  
Nevertheless, there is a cumulative impact on drift netting, but due to the relatively few vessels which fish both wind farm areas, the 
cumulative impact is not considered to be significant.

Cumulative impacts on netting and trawling are not considered significant, as few vessels use both areas on a sufficiently regular basis.

Cumulative impacts on beam trawling may occur, but due to the nomadic nature of the fishery and the large available area for such 
methods, the cumulative impact is not considered significant.

Cumulative Effects with Britned
The main cumulative effect with Britned is presumed to be lack of access during installation of the Britned cable.  This effect is expected to 
be temporary, and therefore is not considered significant.  Any cumulative loss of access during operation is not likely to be significant, as 
exclusion / safety zones are not permitted for power cables.

Electromagnetic Fields
Any cumulative electromagnetic effects are considered in Section 10.5.2.3.

10.5.3.3  Commercial Navigation

The proposed wind farm on the Greater Gabbard site is situated around the Inner Gabbard and The Galloper banks and the navigational 
risk assessment indicates that it has little on no constraining effect on the existing traffic flows.

The known offshore developments in the area are Kentish Flats, which is an existing development, with Gunfleet, Thanet and the largest 
and closest proposed windfarm, London Array still under consideration.  Each of these sites is likely to have local effects on traffic flows 
and movements.  

●
●
●

●
●
●

However, the principle controlling feature of navigation and traffic flows in the Thames estuary and around the Greater Gabbard site are the 
stable sandbanks that already exist in the area and the navigation channels that these create.  Thus unless a windfarm or other OREI is 
developed that closes off one of these principle navigational channels, and this is exceedingly unlikely to be approved,  they will have little 
or no effect on the traffic flows in the area. 

The existing well established shipping routes/lanes around the proposed wind farm are unlikely to be affected and consequently there is 
unlikely to be a cumulative impact between the Thames Estuary wind farms.

Considering the actual and potential future developments in the Thames Estuary and Grater Gabbard area there will be very little of no 
cumulative impact effects on the traffic flows around this area. 

The impacts on communications and positioning systems from the two projects are unlikely to occur in the same area, therefore there are 
no cumulative impacts for this issue. 

10.5.3.4  Archaeology and Cultural Heritage

There are currently no known cumulative effects associated with this issue. If archaeological sites are discovered or exposed during 
development works and the cumulative effects of the exposure proves to be detrimental, remedial measures would be undertaken to 
minimise any loss. 

10.5.3.5  Socio economics

A total capacity of nearly 2 GW is planned from Round One and Round Two offshore wind farms in the Thames Estuary region including the 
proposed Greater Gabbard Offshore Wind Farm project. This could result in over £2.3 billion of expenditure. To date one Round One site 
off Whitstable in Kent (Kentish Flats) is operational with a further site, Gunfleet Sands off Clacton in Essex consented.

There are four further planned Round Two offshore wind farms in the Thames Estuary Strategic Area as follows:

Greater Gabbard
London Array
Thanet
Gunfleet II

Assuming all of these wind farms achieved consent and continued through to construction, this would account for more than 1800 MW of 
electricity generation from approximately 590 turbines.

By taking account of Round 2 offshore wind farm investment up to 2012 in the region as a subset of the UK market, the area could expect 
to attract regional contracts values totalling in the order of  £2.2 billion.

During construction these sites would provide employment for several thousand construction staff and hundreds of operational phase Full 
Time Equivalent jobs.

In line with Section 10.3.5 which relates to the impacts primarily on the East of England and predictions of business cluster development, 
the cumulative socio-economic impacts from other offshore wind farm developments are deemed to be significant and positive for the South 
and East of England.

●
●
●
●
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10.5.3.6  Airborne Noise 

There are no cumulative effects associated with this issue.

10.5.3.7  Marine Recreation and Amenity

There are no cumulative effects associated with this issue.

10.5.3.8  Traffic

Sizewell “A” Nuclear Power Station is scheduled to cease generating electricity in December 2006.  From this date, the station will begin to 
be dismantled over many years, known as the ‘care and maintenance’ period.  The traffic associated with decommissioning of Sizewell “A” 
would use, in part, the same proposed access route for the Greater Gabbard onshore works.  The start of decommissioning coincides with 
the Greater Gabbard onshore construction works and therefore consideration must be given to the predicted effects of changes in traffic 
volumes, particularly on the traffic access route. 

It must be borne in mind that Sizewell “A” currently generates a considerable amount of traffic on the proposed access route in terms of 
staff and HGV movements that is superimposed on ‘natural’ traffic flows.

For the ‘with decommissioning’ scenario, British Nuclear Group have advised there will be 200 permanent staff/agency and a maximum of 
200 contractors employed at the Sizewell “A” site, and have predicted an additional 24 HGV movements per day. Traffic flows estimated to 
be generated by the power station in 2010 with the decommissioning process taking place  have been added onto the background traffic 
flows (including growth factor). These flows are the maximum expected, and for much of the care and maintenance preparations the flows 
may typically be lower.

Including both personnel traffic and HGVs, peak vehicle movements associated with the Sizewell “A” site during the decommissioning 
phase are estimated to reach a maximum of 584 movements per day in 2010, 138 movements less per day than the baseline year 2004 
when Sizewell “A” was generating electricity. In terms of HGVs, peak HGV movements associated with Sizewell A in 2010 are estimated to 
reach a maximum of up to 54 movements per day, around 16 movements per day more than during the baseline (2004).

Link
With Decommissioning No Decommissioning

AADT HGVs % HGVs AADT HGVs % HGVs

A12 –B1122 12476 1806 14.5 12437 1767 14.2

B1122 Middleton 
Rd 4773 286 6.0

4637
247 5.3

B1122 Leiston Rd 3487 212 6.1 3380 173 5.1

Abbey Lane 497 26 5.1 450 26 5.7

Lover’s Lane 1836 130 7.1 1654 91 5.5

C228 2802 129 4.6 2497 89 3.6

Table 10.5.3-1  Summary of BNG Traffic Predictions with and without Sizewell “A” decommissioning in 2010 (courtesy of BNG) (results 
exclude GGOWL assessment figures)

In the context set out above the contribution of the Greater Gabbard project to the cumulative  impact is relatively small (with typically 8 
HGV additional two-way movements and up to  40 workforce movements)

The slight increase in HGV numbers from Sizewell 2A2, in-combination with the predicted numbers of HGVs for the GGOWL onshore 
works construction suggests that the overall impact of both projects results in a moderate magnitude impact on the C228 and Lovers 
Lane.  However, much of this traffic is generated by the Sizewell “A” decommissioning activity.  Indeed, when comparing the total vehicle 
movements (baseline, staff and HGV)  there is only a slight cumulative impact overall.  These activities are considered to be only minor 
significance for the most part as the GGOWL activities are temporary and peak vehicle movements cover only short periods.  Further, 
Sizewell “A” decommissioning traffic is not solely restricted to the designated GGOWL access route presented here, therefore some of this 
traffic will travel elsewhere and only Sizewell Gap Road (C228) is materially affected as far as its junction with King George Avenue.

BNG have also advised that the peak period for the wind farm onshore works will not coincide with the peak phase of the care and 
maintenance preparations at Sizewell “A”, as this will occur in 2010, by which time the wind farm onshore facilities will already be completed 
and minimal cumulative impacts will arise. It is also likely that at the time of the peak for the Greater Gabbard construction, the personnel 
associated with the onshore works will be only a small addition to the personnel numbers on the Sizewell “A” site, and a small addition to 
the combined personnel numbers for the Sizewell “A” and “B” sites. At the peak for the development, in terms of total vehicle numbers, the 
cumulative impacts are unlikely to any greater than those presented in Section 10.3.8.  In terms of HGVs, the onshore works may dominate 
for a short period but, on average, will not be a large contributor to the numbers of HGV movements using the C228 and other roads during 
Sizewell “A” decommissioning.

No cumulative impacts will arise from operational phase of the wind farm development.
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It is therefore apparent that overall vehicle movements from Sizewell “A” decommissioning will have no discernible effect on the outcome 
of the GGOWL traffic assessment.  The construction traffic for the Greater Gabbard project onshore works will make an insignificant 
contribution to capacity of the road network and to the envisaged additional traffic generated by the Sizewell A decommissioning work.

10.5.3.9  Offshore Oil and Gas

There are no cumulative effects associated with this issue.

10.5.3.10  Marine Aggregate Extraction 

There are no cumulative effects associated with this issue.

10.5.3.11  Subsea Cables and Pipelines

There are no cumulative effects associated with this issue.

10.5.3.12  Marine Waste Disposal and Dumping

There are no cumulative effects associated with this issue.

10.5.3.13  Military and Civil Aviation

There are no cumulative effects associated with this issue.

10.5.3.14  Abandoned Munitions

There are no cumulative effects associated with this issue.

10.5.3.15  Electromagnetic Interference 

There are no cumulative effects associated with this issue.

10.5.4  Cumulative Impacts on Integrity of  Natura 2000 Sites
10.5.4.1  Introduction

The purpose of this section is to assess the contribution of the proposed Greater Gabbard Offshore Wind Farm project towards the 
cumulative impacts on the Natura 2000 interests within the vicinity of the project.   

There are no known projects with which the impacts from Greater Gabbard could combine to effect the Alde - Ore SPA or the Sandlings 
SPA, therefore there is no cumulative impact.

In addition, there are no other known projects which may impact upon a hypothetical SAC at the Inner Gabbard and The Galloper.

10.5.4.2  Hypothetical Outer Thames SPA

As stated in Section 10.4, the proposed Greater Gabbard is not predicted to have a significant effect on the hypothetical Outer Thames 
SPA.  Indeed, the impacts on the Red-throated Diver were considered to be of Negligible Magnitude and consequently of Very Low 
Significance for impacts due to displacement and collision risk.

These effects, coupled with the much larger populations of Red-throated Diver in the Thames SEA region, implies that the contribution of 
Greater Gabbard towards any cumulative effects which may occur at the site are not significant. 

10.5.4.3  Outer Thames Hypothetical SAC

Physical Impacts
From Section 10.4, the impacts of Greater Gabbard on any coastal processes are unlikely to impact the Outer Thames SEA, other than the 
negligible effects predicted to occur within the development site.

Therefore the contribution of Greater Gabbard towards any cumulative effects which may occur at the site are not significant.

Biological Impacts
From Section 10.4, the impacts from the construction, operation or decommissioning of Greater Gabbard on sub-tidal benthic communities, 
fish, and mammals was not considered to be significant.

Therefore the contribution of Greater Gabbard towards any cumulative effects which may occur at the site are not significant.

In this section the phrase “cumulative impact” is taken to cover cumulative impact in the EIA Regulations terms on the Natura 2000 sites 
(existing and hypothetical) on an “in combination” basis under the Habitats Regulations.
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11. Mitigation
11.1  Introduction
Mitigation has been built into the wind farm design throughout the 
EIA process wherever possible.  In addition, the following sections 
present mitigation options for the construction and operation phases.

11.2  Physical Environment
11.2.1  Offshore Physical Environment
The coastal processes assessment has adopted a conservative 
approach to provide a series of “worst case” impacts.  The assessment 
has indicated that the effects of the proposed Greater Gabbard 
Offshore Wind Farm on suspended sediment concentrations and 
hydrography are small.  

All steps that can reasonably be taken to minimise any increase in 
levels above ambient will be employed; e.g. minimise the overspill of 
washings and fines from any barges used to carry excavation spoil 
material to licensed disposal sites.

No further mitigation is proposed.

11.2.2  Onshore Physical Environment
Measures to monitor and control the effects of construction and operation of the onshore works on the physical environment will be 
agreed with the local authority in advance of the commencement of construction, and implemented through a suite of environmental 
management procedures (as discussed in Section 6) and design control measures. The following measures have been identified to mitigate 
against potential effects as well as being considered good practice construction management through implementation of environmental 
management procedures:

Road sweeping to reduce mud on the road to minimise the incidence of silty water entering road drainage and ultimately its discharge 
into the drainage ditch alongside the power station access road;
Wheel wash facility to be self contained with dirty water discharged via a settlement tank onto vegetated ground;
Temporary works areas to be minimised as far as practicable.  On site vehicles to use designated on-site haul route(s) to avoid 
unnecessary compaction of agricultural soils;
Topsoil and excavated material to be stored in designated stockpile areas;
Oil/fuel pollution control through designated refuelling areas and practices and compliance with the Control of Pollution (Oil Storage) 
Regulations 2001;
Concrete washout from concrete delivery vehicles to be undertaken in designated areas only;
Provision of recycling facilities to remove the residual bentonite discharge;
Introduction of sustainable forms of drainage for water management associated with the permanent works to avoid excessive surface 
water run off from impermeable surfaces;
Compliance with Environment Agency Pollution Prevention Guidance; 
Use of bunded areas with at least 110 percent capacity for containment for areas/equipment containing fuels and oils in compliance 
with the Control of Pollution (Oil Storage) Regulations 2001;
Oil interceptors on the surface water drainage gullies with an emergency cut-off valve incorporated;
Implementation of adequate training and procedures for pollution prevention and incident control.

11.2.3  Water Quality
Although no significant environmental impacts have been identified the following guidelines will be adhered to, to ensure that water quality 
impacts are minimised: 

Best practice methods will be instigated on site to minimise the generation of all discharges.  
All plant will be fully serviced and inspected before use to limit any potential discharges to the marine environment.  Standard waste 
generated by vessels will be treated according to MARPOL 73/78, the UK Merchant Shipping (Prevention of Pollution) Regulations 
1983 and the Merchant Shipping (Prevention of Pollution by Garbage) Regulations (1988).  In addition, adequate systems will also be 
in place when refuelling so as to ensure minimum loss to the environment.  
A Marine Pollution Control Plan (MPCP) will be prepared, setting out the procedures to be implemented prior to all phases of the 
development with regard to the control and treatment of any accidental spillages or disposal of waste that may occur.  
A Project Environmental Management Plan (PEMP) will also be prepared and managed and controlled by an appropriately qualified 
Environmental Manager.  This will detail methods for the recording and control of all wastes or spillages, and should include provision 
for the training of all construction personnel in the proper control and disposal of waste material.  
The provisions of the MPCP and PEMP will be conditions of contracts for construction and operation of the wind farm.

●

●
●

●
●

●
●
●

●
●

●
●

●
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11.3  Biological Environment
11.3.1  Sub-Tidal Benthic Ecology
In the event that substantial S. Spinulosa communities are found close to the likely turbines or cable routes, micro-siting of the relevant 
turbines and cable routes will be carried out such that there would be an agreed minimum distance between the installations and the S. 
Spinulosa.  Given that any potential threat to S. Spinulosa is likely to be directly physical, the species being very tolerant of increases in 
suspended sediment levels, this is suggested to be of the order of around two hundred metres.

11.3.2  Fish
Soft-start mitigation is described for marine mammals in Section 11.3.3.  This will also adequately mitigate for impacts on fish.  The soft-
start procedure will be coupled with acoustic deterrent devices operating at frequencies audible to fish which will together ensure that fish 
have an opportunity to leave the area before piling commences.

The specification of fish acoustic deterrent devices will be incorporated into the Project Environmental Management Plan.

11.3.3  Marine Mammals
Mitigation is considered below for two impacts that could have effects upon marine mammals:

Construction noise that may cause physical harm to marine mammals;
Construction noise that may displace marine mammals from the area.

Construction noise that may cause physical harm to marine mammals
Mitigation may include a combination of acoustic harassment devices, soft-start to hammer piling and supporting monitoring (Section 12).  
In general, noise producing activities would be kept to a minimum throughout the period of the piling operation, and the harassment devices 
will only be activated when required, which is a low proportion of the total duration.

Acoustic Harassment Devices would be activated from the piling vessel at least 5 minutes prior to (soft-start) piling (see below). This will 
ensure that marine mammals and fish are removed from the immediate vicinity of the piling and provides additional reassurance that 
physical harm will be avoided. The Acoustic Harassment Devices would not be operated for more than 15 minutes at any given time, and 
only immediately prior to a pile being driven. This will prevent habituation, and help to associate the sound emissions with the onset of the 
piling noise.  The specification of the Acoustic Harassment Devices would be confirmed by an appropriate consultant and incorporated into 
the project environmental management plan; however, it is currently envisaged that ‘seal scrammers’, which also deter harbour porpoise, 
would also be deployed in combination with Fish Acoustic Harassment Devices (Section 11.3.2).

A soft-start piling procedure would be undertaken, building up to maximum blow force over a period not less than 25 minutes. This is based 
on a small marine mammal such as a porpoise being displaced from the immediate vicinity of the piling operation at an average swim speed 
of 1 ms-1. Blow frequency should approximate to that of the piling operation (typically a blow every 2 seconds) to provide sufficient audio 
cues for marine animals to localise the source of the sound.  Underwater acoustic monitoring and recording using the transect method 
would be undertaken during initial use of the soft-start procedure to confirm that initial peak pressures are below 220 dB re. 1 µPa at 1 m 
(cf. Section 12.3.3).

●
●

The above mitigation should be implemented via a clear set of procedures relating to the commencement, undertaking and cessation of 
pile driving on board the installation vessel.  The following provides a summary of the procedures that should be included:

Before any piling activity is undertaken
Selected construction personnel should be briefed by the marine mammal consultants and should record the presence of any live 
or dead animals at or around the construction site within 1 hour of the anticipated start of the piling operation.  This is in addition 
to dedicated marine mammal observations by trained marine biologists during the first three piles installed in suitable weather 
conditions as detailed in Section 12.3.3.  All visual and any acoustic monitoring should be logged, regardless of whether animals are 
detected.
At 30 minutes prior to the start of the piling operation, Acoustic Harassment Devices should be activated to remove marine animals 
from the immediate vicinity of the piling operation. Marine animals find continuous sound sources far easier to localise than 
intermittent sounds and this should ensure that animals start to move out of the piling area. 
At 25 minutes prior to the full energy piling, low level driving of the pile should commence. Ideally, the initial level of radiated noise 
should not exceed a peak level of 220 dB re. 1 µPa at 1 m. This will ensure that any marine mammals still remaining in the region of 
the pile are not injured by the initial low energy hammer strikes. Blow frequency should replicate that of the piling operation (typically 
one blow every 2 seconds) to provide sufficient audio cues for marine animals to localise the source of the sound.
Pile blow energy should be gradually built up over the 25 minute soft start period. Radiated sound and energy increase 
logarithmically, hence, the blow energy from the pile hammer should increase in a similar manner so that each increment of the soft 
start procedure doubles the perceived sound increment of the previous increase. 
At 15 minutes prior to the start of the full power piling operation, the Acoustic Harassment Devices should be switched off.
There should be a straight forward reporting system in place to record any marine mammal observations (by construction 
personnel).

During pile driving
Nominated construction personnel should remain vigilant and record any marine mammal observations, although it is unlikely 
that any marine animals would remain within visual range. Nil sightings during the piling period are important information. It is 
recommended that both specialist marine mammal and acoustic monitoring is conducted during the initial two or three piling 
operations to verify the soft start procedures (cf. Section 12.3.3).

Close down procedure
Nominated construction personnel should record any marine mammal (or other relevant observations) up to 30 minutes after the 
piling activity has ceased. The purpose of this is to attempt to identify any impact on marine receptors in the area. Adverse impact 
might include dead animals or fish. Alternatively, marine animals may be observed returning to the area. Once again it is important 
to record visual monitoring periods and periods where no animals or adverse effects are observed.

In addition to the above, the following mitigation is recommended:

During the piling operation, peak perceived sound levels for sensitive marine mammal species are likely to vary from 130 dBht at a range of 
1000 m from the piling operation, to approximately 100 dBht along the adjacent UK coast. Due to the potential stranding risk (and resultant 
physical harm/stress), there should be a plan in place to alert appropriate organisations, including potential rescue bodies, should it be 
identified that any cetacean has become stranded during piling works.  This should be addressed by prior consultation with potential 
support organisations.

1.
a)

b)

c)

d)

e)
f)

2.
a)

3.
a)
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Construction noise that may displace marine mammals from the area 
This impact was not considered to be significant in terms of EIA Regulations; however, three strategies to reduce the severity of disturbance 
from piling of monopiles were considered:

Seasonal timing of piling activities;
Reduction in noise at source;
Attenuation of waterborne noise.

There was no evidence from site-specific surveys of any strong seasonality in marine mammal sightings that could be used to limit piling to 
‘low risk’ periods.  Harbour porpoise in particular were sighted in every month of the year.  There was a peak in numbers during April 2004 
and March 2005 but an absence of any marine mammal sightings in May and June 2004 and average numbers in April 2005 suggests that 
this does not represent strong seasonal use of the area.

The use of ‘cushioning’ materials between the pile and hammer to reduce noise at source and bubble curtains to attenuate waterborne 
noise have been considered.  Bubble curtains, or ascending curtains of bubbles from pressurised pipes on the seabed, have been used to 
attenuate both blast and piling noise, and in terms of reducing the overall impact of underwater noise, are known to be effective. However, 
where their efficiency has been evaluated in terms of reducing environmental impact on marine species, they typically only offer modest 
improvement. It is not known whether this results from an inherent deficiency in the bubble cloud, or whether the systems that have been 
tested have not been deployed in the most effective manner.  Where they are required to protect a large area, or are deployed at depth 
or in tide (as at Gabbard), such that the bubble curtain breaks up on route to the surface, then the technique is unlikely to be successful.  
Bubble curtains also have no effect on the seismic component of piling noise.

Cushioning of the pile, where a resilient cushion between the ram and the head of pile could be used to increase the time that the 
driving force acts on the pile, thereby reducing the level of the high frequency noise components that are responsible for marine mammal 
audiological response. The pile might also have cladding material attached or be driven down through a guide lined with attenuating 
material. Such techniques are currently unproven, both in terms of their effectiveness at reducing the radiated sound and the environmental 
noise impact on marine species.  They could also add to the overall time of piling (by increasing the complexity of installation), thereby 
increasing the period of impact for marine mammals.

Overall, it is considered that there is no practical mitigation available at present to reduce the severity of this impact.

11.3.4  Inter-Tidal and Terrestrial Ecology
There will be a simple hand-search inspection by an ecologist immediately before any ground works that could kill or injure protected reptile 
species.

If evidence of great crested newt were found then mitigation, such as fencing off impacted areas and hand searching ahead of the cable 
installation, would be appropriate.

In order to reduce the impact of light pollution on bats and other fauna any lighting used will be directional and will  avoid unnecessary glare 
away from the required zone of illumination.

1.
2.
3.

Whilst heathland may be promoted as the preferred option due to its decline in recent years, advice from Suffolk Coastal District Council 
indicates that restoration of the undeveloped part of the sub-station field to acid grassland would be equally beneficial in environmental 
terms.  With this in mind, there may be scope to incorporate some heather seeding and/or transplanting for landscape purposes and to 
provide a future seedbank on site. 
In order to enable the reversion to heathland or acid grassland to occur without too much intervention, it is proposed to acquire the whole 
field to provide maximum environmental benefits.  

Ongoing Habitat Management
Future maintenance could be achieved through a management agreement with RSPB.  This option could be explored further with the 
RSPB Coastal Reserves Manager.

11.3.5  Birds
Bird studies undertaken to date have found that only Red-throated Diver, Great Skua and Lesser Black-backed Gull reach levels of national 
significance within the offshore study area (though not within the area of the proposed wind farm itself), with a further six species and the 
species group containing auks found in regionally important numbers.  The levels of significance of the effects of the wind farm for these 
species are considered to be very low or low. 

Among species found to be of national importance in the study area during the baseline surveys, numbers of Red-throated Diver peaked 
between November and March, those of Great Skua in September and those of Lesser Black-backed Gull in June and July (when breeding) 
and also on spring and autumn passage.  Due to weather considerations, construction work may be at a minimum during the winter and 
this will help reduce the possibility of disturbance to divers in the short-term.

Onshore, the area affected by the sub-station lies outside the Sandlings SPA (though work will be required on a pylon within the SPA) and 
the Significance of the effects of this construction are also considered to be Very Low or Low for all species.

Despite the likely low effects of the wind farm and sub-station, some recommendations for further mitigation can be made:

Offshore Construction.  If turbines are to be supported by monopiles, on-site monitoring of seabird activity will be considered for the 
first few pile installations to record all disturbance events, quantifying for example numbers of birds involved and distances flown.
Wind farm lighting.  There are legal requirements for lighting from both Trinity House (navigational lights) and from the Civil Aviation 
Authority (aircraft), which are bound by the conditions of the Section 36 consent from DTI and through the Coast Protection Act licence 
issued by DEFRA.  However, extreme levels of lighting will be avoided so as to minimise the numbers of birds attracted to the wind 
farm at night.
Onshore construction.  Topsoil strip and earthmoving activities may take place during the summer (March to September) to avoid 
unnecessary mud on roads, soil washout from prolonged rain, slumping of banks, bunds and stockpiles and the increased potential 
for pollution incidents.  Additionally, work on bringing the cables ashore is also likely to take place in this period.  As this work coincides 
with the breeding season for birds, surveys will be needed to ensure that disturbance to nesting birds is minimised.

●

●
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During construction it is recommended that lighting is directed away from the adjacent SPA so as to avoid affecting the behaviour of 
nocturnally feeding European Nightjars.  Once operational the sub-station would not normally be lit.

Onshore Sub-station.  The immediate bounds of the onshore sub-station will include an engineered earthen bund and plantings 
of small native trees and shrubs (see Section 6) and this will help to reduce disturbance to birds breeding in the area immediately 
surrounding the site.
Beyond the perimeter planting and in the remainder of the field in which the sub-station is to be located, GGOWL will undertake to 
establish heathland or acid grassland re-creation, depending on soil chemistry and sand content.  Both would be of benefit to breeding 
birds and, in particular, would complement and add to the habitat contained within the adjacent Leiston-Aldeburgh SSSI / Sandlings 
SPA, designated for its breeding European Nightjars and Wood Larks.  Advice will be taken from both Suffolk Wildlife Trust and the 
RSPB (who have undertaken similar work on their nearby Minsmere reserve) and other relevant bodies.  

It should also be noted that some inherent features of the project design might also minimise effects for birds.  In addition to the wind 
farm’s location, the regular layout of the turbine array might also be of benefit.  Recent work in Denmark has highlighted the fact that birds 
which do fly within offshore wind farms prefer to travel along corridors between turbines (Desholm & Kalhert 2005).  Thus the regular layout 
proposed here should help reduce the risk of collisions.  Likewise, the gap between the two wind farm areas proposed should also allow 
birds to fly through without much disruption to their journeys.

11.4  Human Environment
11.4.1  Landscape and Seascape
The impacts of the offshore wind turbine array on landscape and seascape are largely mitigated by the location of the wind turbines, the 
nearest being approximately 25km from the coast.  At this distance the turbines will be largely beyond the limit of visibility from the coastline 
for the majority of the time.  In addition the turbines will be finished in a semi-matt, pale grey colour (colour to be agreed with the DTI) which 
will help to reduce reflection and minimise the visual intrusion of the development.  In conjunction with this, the blades will rotate in the 
same direction so as not to generate complicated/discordant visual patterns which may be more readily perceived by visual receptors.  

The landscape impacts of the onshore works within the Suffolk Coast and Heaths AONB will be mitigated using the following measures: 

All cables between the Low Water Mark and the new sub-station will be buried
The cables will be installed through the inter-tidal zone by horizontal directional drilling
There will be no additional 400kV pylons in the AONB.  The connection will be effected by the “turning-in” of the southerly 400kV circuit 
using a shorter (but stockier) replacement tower
The elevation of the new sub-station will be lowered within the field to 9m AOD, with the generated spoil re-distributed around the 
sub-station site to reduce the apparent height of the sub-station buildings
A scheme of planting and screening will be agreed with the local authority and other organisations prior to construction which will 
ultimately screen the sub-station
The remainder of the field will be restored to acid grassland / heathland to connect with the Aldringham Walks Conservation Area
Consideration of using suitable colour finishes for the new buildings to ensure they blend with the local views
Re-planting of hedgerows where they have to be removed for vehicle access of cabling operations

●

●
●
●

●

●

●
●
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11.4.2  Commercial Fisheries
Greater Gabbard Offshore Winds Ltd have been and are committed to best practice with their involvement with the fishing industry who 
currently operate in and around the proposed Greater Gabbard Offshore Wind Farm site.  They will ensure, through their independent 
liaison, that all parties related to the fishing industry will receive advance notice of all works to be undertaken, complete with charts of the 
area that include up to date information about the safety zones required, navigation through the area and any corridors agreed with the 
industry for construction traffic. Advance discussion will also take place, to ensure that such corridors impact as little as possible on the 
fishing vessels that may be in the area. 

Best practice includes:

Informing all fishermen of possible developments as far in advance as possible
A commitment to use fishing vessels wherever possible for ancillary work
Discussing with fishermen practical means of assisting in mitigating any possible effects of the development, as well as ensuring that 
they do not suffer as a result of the development.  

The position of the proposed wind farm has helped to mitigate the potential impact on static commercial fisheries, as follows: 

Building turbines off the Inner Gabbard and The Galloper sandbanks
Restricting cable crossings across the banks
Restricting trawling access within the wind farm

Impacts on drift netting are mitigated as much as possible, with the northern portion of the Inner Gabbard still available for drift netting. 
However drift netting on The Galloper will not be possible as there will be a number of cables crossing The Galloper at various points along 
the length of the sandbank.

Mitigation against impacts upon long lining will be investigated by engaging with the long lining fleet about potential ways to adapt the 
fishery within the turbines. 

Impacts upon trawling cannot be mitigated against within the project area.

All cable installations assume burial of cable to the depths as stated in Section 6.  The burial depths proposed strike a balance between 
the perceived local threat of cable damage, ground conditions, environmental issues and the economics of power cable installation.  The 
coastal processes assessment undertaken indicates that at such depths, the cables are unlikely to surface through natural processes 
alone.  As such, the risk of cable snagging is mitigated as much as is efficient to do so.

●
●
●

●
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11.4.3  Commercial Navigation
11.4.3.1  Safety Zones

The Navigational Risk Assessment has identified that the risks on and around the site are low.  The assessment has also identified the 
mitigation measures as stated below to reduce these risks further.  In addition it is possible to reduce the residual risk to ALARP by the 
adoption of sensible safety zones around the wind farm structures.  

During the construction phase it is proposed to protect the safety of construction personnel, vessels, their anchors and support craft from 
passing vessels, dredging and fishing activities.  During the construction phase, GGOWL propose to maintain a 500m exclusion zone 
around construction activities.  This will be actively monitored by support vessels in the vicinity.

During the operational phase, it is proposed to apply for 50m safety zones around each wind farm structure to exclude all non-project 
vessels.   During operation there will be regular and unplanned maintenance visits to the towers and offshore sub-station platforms.  These 
visits will involved the maintenance personnel and maintenance vessels either positioning, holding position or jacking-up, or if personnel 
are being landed on the towers approaching the ladders etc..  During these operations it is again imperative that these craft are not 
disrupted from their activities by passing vessels and fishing nets.  The risk for third parties navigating close to the structures in the weather 
conditions prevalent at Greater Gabbard will be reduced by the adoption of a safety zone together with good promulgation of information, 
clear turbine lighting and marking.  A small safety zone around each tower would assist in identifying the wind farm on the chart.  This 
provides a charted “keep out fence” which will discourage the passing mariner from approaching too close or from boarding the towers.  It is 
therefore appropriate to create 50m safety zones around each tower and platform.  Such safety zones will be imperative during unplanned 
maintenance, where operations using larger vessels, jack-up barges or similar will be required.  

GGOWL intend to apply for a 500m “restriction in practices” safety zone around the structures, for practices which have the potential to pose 
a significant risk to the user as well as the wind farm structures and cables.  These activities have been identified in the risk assessment as 
anchoring, aggregate extraction and trawling.  A vessel anchoring close to the site may swing with the tide and could drag her anchor, with 
consequences to both the towers and cables.  For trawling and aggregate extraction, there is a risk to buried cables (and consequential 
risks to the practitioner) should these activities be undertaken adjacent to structures, there is a slight risk that sections of the buried cables 
become uncovered from time to time. 

Breaches of these restrictions are likely to be rare, and therefore a record of vessel passages around the site would be kept by a remotely 
recorded AIS watch, to allow the identification of errant vessels.  It is not intended that such zones would be proactively enforced.

Sensible safety zones and ‘restrictions in practices’ can be used to reduce the risks to mariners, vessels and the wind farm to ALARP and 
are requested for this site.   It is intended to apply for Safety Zones under Section 95 of the Energy Act 2004 in due course when more 
information becomes available.

11.4.3.2  Wind Farm Location

Following the navigation survey undertaken by Marico Marine, GGOWL modified the boundaries of the wind turbine arrays in consultation 
with MCA, DTI, The Crown Estate and Harwich Haven Authority.  In addition, GGOWL consulted with other navigation consultees regarding 
the boundary change.  

11.4.3.3  Mitigation during Construction Phase

Risks during construction are reduced to As Low as Reasonably Practicable (ALARP) by: 

The selection of competent contractors and vessel operators
Having marine warranty surveyor review of the construction procedures and attendance for the critical or first elements of the 
construction
Good planning of the installation sequence to avoid possible clashes
Good promulgation of information relating to construction activities
Thorough auditing of all vessels 
Observing good industry construction practices by the contractors
Surveying of the ‘as-laid’ cable positions and having good quality position fixing/surveying systems available
Ensuring that the major lifts are careful checked and controlled by a suitably qualified warranty surveyor following approved 
procedures
Setting up temporary 500m exclusion zones to keep spectator craft away from the construction vessels
Temporary lighting of incomplete structures

11.4.3.4  Lighting and Marking of Structures during Wind Farm Operation

It is important that the turbines are clearly visible to vessels navigating the area.  The required standard for marking offshore wind farms 
is set by IALA (International Association of Lighthouse Authorities) and this is interpreted and administered in UK waters by Trinity House 
Lighthouse Service.

In addition the MCA has set its own requirements for marking in respect to emergency situations and this requires low level lighting to 
illuminate the tower numbering. To meet these requirements the towers will be marked and identified to minimise the collision risks.  It 
should be noted that the wind turbine layout is indicative, and it is proposed that the final layout and marking protocol be agreed prior to 
construction.  The proposed lighting and marking of the wind farm is set out in Figure 11.4.3-1. 

It is proposed that the turbine towers will be painted yellow from the HAT level up to 15m above HAT.  The maintenance of the paint would 
form part of the wind farm planned maintenance.

●
●

●
●
●
●
●
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Figure 11.4.3-1 Proposed Navigation Lighting 
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The ‘Corner’ Turbine Towers and Met Masts
It is proposed that three lanterns will be positioned at 120° intervals around the tower azimuth at a height of 15m above HAT.  These will 
exhibit a synchronised flashing yellow light every 5 seconds with a range of 5nm and together provide all round visibility.  These must be 
exhibited at night and in reduced visibility and will be constructed to IALA Category 2.

The ‘Intermediate’ Turbine Towers 
Where the corner turbines are over 4km from the next nearest turbine, intermediate turbines will be required to be lit in order to illuminate 
the periphery of the wind farm at least once every 2km.   Three lanterns will be positioned at 120° intervals around the tower azimuth at a 
height of 15m above HAT.  These will exhibit a flashing yellow light every 5 seconds with a range of 2 nm.  These must be exhibited at night 
and in reduced visibility and will be constructed to IALA Category 2.  

The Transformer Platforms
The transformer platforms are set within the wind farm and will be surrounded by unlit wind turbines.  In consideration of their size and 
the fact that they may be used from time to time as a refuge by maintenance personnel and it is proposed that they will be lit as isolated 
dangers.

Three lanterns should be positioned at 120° intervals around the platform azimuth at a height of 15m above HAT.  These should exhibit a 
synchronised white light flashing Morse code ‘U’ every 5 seconds with a range of 5 nm and together provide all round visibility.  These must 
be exhibited at night and in reduced visibility, and will be constructed to IALA Category 2. 

MCA Safety Lighting and Marking
MCA require that all the turbine towers, transformer platforms and met masts carry safety lighting.  The wind farm will incorporate turbine 
identification markings in accordance with MCA requirements, likely to include the following : 

Identifier on turbine tower 
Identifier on the nacelle roof
Illuminated signage on the turbine tower, recognition distance to be agreed

11.4.3.5  Other Aids, Power Supply and Installation

Radar Reflectors
Experience at the North Hoyle and Kentish Flats Wind Farms has shown that turbine towers provide a strong radar reflection, and therefore 
radar reflectors are not deemed necessary. Should they be required, then standard pattern passive radar reflectors would be fitted.  

Foghorn
It is proposed that foghorns will be fitted to the ‘corner’ and intermediate towers and to the transformer platforms.  The fog signal will be 
automatically operated and sound one blast every 10 seconds in fog, and have a range of 2nm.  As these signals are intended to alert 
shipping and not to make a positive identification of a particular tower it is not necessary to modify the signals tone.

Automatic Identification System (AIS)
It is proposed to mark the corner turbines only with AIS transmission, since the addition of so many static targets to the moving vessels in 
the nearby shipping lanes is likely to confuse rather than aid mariners and could overload the system.

●
●
●

Battery Back-up
It will be necessary to provide a source of low voltage DC power to feed the navigational lights, foghorns and AIS in the event of a mains 
power failure.

Burial of Subsea Cables 
All cable installations assume burial of cable to the depths as stated in the Project Description.  The burial depths proposed strike a 
balance between the perceived local threat of cable damage, ground conditions, environmental issues and the economics of power cable 
installation.  The coastal processes assessment indicates that at such depths, the cables are unlikely to surface through natural processes 
alone.  As such, the risk of cable snagging is mitigated.

11.4.3.6  Mitigation Options available to the Vessel Traffic Service, MCA and Sunk Users

It would be possible for an extended Sunk Vessel Traffic Service (VTS) to include advice or rules on navigation within the wind farm, as 
follows : 

To advise commercial vessels that are entering and leaving port or proceeding to anchor to navigate at least 2.5 cables (approx. 500m) 
clear of the wind farm.
To instruct the pilots and those masters holding pilotage exemptions to strictly follow this advice

Currently the seaward limit of the VTS area does not cover the wind farm site. However, with the planned extension of the Sunk TSS the 
coverage area is likely to be extended and therefore much of the site will be covered by radar surveillance. 

Advice on Navigation close to the Wind Farm
Following discussion with the Maritime and Coastguard Agency (MCA), it is understood that they will advise mariners of the wind farm 
such that they can consider it in their risk assessment for a particular voyage or activity.  Mariners will be reminded of their responsibility to 
navigate safely at all times.  The MCA has drafted a guidance note to mariners highlighting the new challenges that a wind farm presents 
to safe navigation.

This Guidance Note from MCA, together with the good seamanship and vigilant watch keeping onboard the commercial vessels will reduce 
the risks to ALARP.

Navigational Warnings
It will be necessary to promulgate the position of the wind farm and the cable routes in navigational warnings and to mark their position on 
the appropriate charts.  GGOWL will notify The UK Hydrographic Office of this in advance of construction.  GGOWL will undertake to keep 
the VTS and Sunk Users informed of activities in the wind farm.

In addition, The UK Hydrographic Office may also add a written warning under the chart title and may also create an Annual Notice to 
Mariners covering the risks posed by wind farms and recommended avoidance actions.  The ability for the wind farm control room to stop 
a specified turbine on request from the Coastguard should also be recorded.

Issuing Navigational Warnings, marking the towers and the start of the cable routes, enables the prudent mariner to be well informed and  
able to plan and execute a safe passage around the wind farm.  Knowing the position of the cables, mariners can endeavour to avoid 
anchoring on them. 

●

●



Greater Gabbard
Offshore Winds Ltd

11—8

There are well-established channels to promulgate navigational warnings and chart corrections (such as weekly Notices to Mariners, 
NAVTEX, etc).  GGOWL will ensure the widest possible circulation by passing copies directly to the fishermen who use the area and to 
yachtsmen via their clubs and associations.   Notices can also be posted on the web-site  www.greatergabbard.com 

11.4.3.7  ALARP Options available to Mariners navigating in the area.

Good Seamanship
Avoidance of the wind farm is likely to happen with little or no prompting. Safety is a prime consideration of prudent mariners, who are 
required by domestic legislation and international conventions (set out in IMO resolutions) to produce a passage plan.  This plan must 
consider all the dangers and risks on a voyage and to avoid these if possible.  If it is not possible to avoid all dangers the mariner must 
adopt other measures to reduce them to as low as reasonably practical.  

Similar regulations set out in Safety of Lives at Sea (SOLAS), Chapter V, Regulation 34, “Safe Navigation and Avoidance of Dangerous 
Situations” have recently become mandatory for all craft including pleasure craft.  

In addition, the masters who operate regularly in this area or those who hold pilotage certificates for the Thames and Harwich Haven 
are experienced and diligent vessel operators who can be relied upon to maintain and further reduce the risk of collision by the proper 
selection of personnel, with qualifications and experience.  These vessels are also provided with modern navigation aids, which are 
properly maintained.  In addition, masters and crew are well trained and knowledgeable and should be relied on to keep a vigilant watch 
and strict compliance with the International Rules & Regulations for the Prevention of Collision at Sea. 

In several of the worst case scenarios there is likely to be a pilot onboard, (or a master who has been examined and approved for pilotage 
in this port) to further strengthen the bridge team.  There would have to be a major failure of the shipboard management and safety systems 
onboard the vessel for these worst credible scenarios to occur.

Other occasional visiting vessels using less experienced or trained crews are still bound to comply with these international standards, but 
might not do so diligently.  

It is critical that mariners are aware of the wind farm’s presence before they approach the site, thus navigation warnings, chart corrections, 
and lighting are key inputs to the risk reduction measure of good seamanship.

On the assumption that these good practices are adhered to, the risks are reduced to ALARP and well below the risks posed by an errant 
vessel.

Anchoring
If a commercial vessel has broken down and is drifting, it will have the option of anchoring in all but the most extreme weather conditions.  
This will be a significant risk reduction for several Worst Credible Scenarios identified in the risk assessment.  Even a large vessel anchor 
is unlikely to penetrate the seabed to the proposed cable burial depth.

If a vessel is already at anchor it is likely that movement from the vessel’s anchored position would be detected promptly by visual or radar 
watch and changing GPS position.  In addition, the Sunk VTS monitors vessel positions on its port radar.

11.4.3.8  Summary of Navigation Mitigation Measures

Risk reduction measures have been identified and together they reduce the navigational risks of the project to a fully acceptable low 
level.  

The principal risk reduction measures are summarised below: 

Clearly marking the towers with paint, lights, photo-luminescent safety markings and fog signals in accordance with the Trinity House 
and MCA guidelines
Ensuring that a safe navigational channel is maintained between the Inner Gabbard and The Galloper arrays
That properly designed, constructed and maintained access is provided to the turbine towers and that only trained personnel are 
allowed to use them in safe weather conditions
Promulgation of Navigational Warnings and Notice to Mariners to ensure that the wind farm is properly marked on the navigational 
charts for this area
Formulation and testing of a marine emergency plan with MRSC Thames Coastguards, Sunk VTS and the Harwich Haven 
Harbourmaster which should include a system to allow a turbine to be stopped to prevent its rotors striking a drifting vessel 
Burial of all offshore cables
Experienced and competent marine contractors are engaged to install the piles, turbines, met masts and transformer platforms. 
Further, the heavy lifts associated with the construction should be properly managed, surveyed and warranted
Properly trained marine contractors are used for the offshore maintenance and the work boat/support vessel is carefully chosen
Surveillance of the site and the integration of AIS information
Vigilant watch keeping and passage plans by mariners using the area
The establishment of a TSS and a VTS that covers the whole of the Sunk area subject to the processes initiated by MCA

a)

b)
c)

d)

e)

f)
g)

h)
i)
j)
k)

http://www.greatergabbard.com
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Using these mitigation measures, the risks are all reduced in either severity or consequence, as presented below :

Figure 11.4.3-2 Worst Credible Scenarios – Post Mitigation

11.4.4  Archaeology and Cultural Heritage
The impacts on known offshore archaeological sites are largely mitigated due to GGOWL implementing a series of restricted construction 
areas around such sites.  Prior to construction, an Archaeology Mitigation Strategy will be developed and implemented for all known sites, 
with a protocol for unforeseen archaeology.

The impacts on potential onshore archaeology will also be mitigated by the development of an Archaeology Mitigation Strategy, to be 
agreed between GGOWL, Suffolk County Council Archaeology Unit, English Heritage and other relevant bodies.

11.4.5  Socio-economics
There is no mitigation proposed for this issue.

11.4.6  Noise
Offshore Construction
Based on airborne noise prediction modelling, the expected impact at the coastline from piling operations is likely to be Negligible or Very 
Low.

There is currently no bespoke method (e.g. pile cushion) of mitigating piling noise impact from operation of the pile hammer.

Should noise levels or meteorological conditions exist so as to create noise levels at the coast above that predicted in Section 10.3.6 the 
use of a rubber noise reduction skirt around the pile hammer may be considered to reduce noise levels from piling.

Onshore Construction
Based on the available data, the noise assessment has concluded that noise from construction activities would have a Moderate to 
Significant (but temporary) impact.

It is proposed that the contractors shall control and limit noise levels, so far as is reasonably practicable, so that residential properties and 
all other sensitive receptors are protected from excessive noise arising from construction activities and traffic. The contractors shall be 
required to demonstrate that Best Practicable Means (BPM), as defined in Section 72, Part Ill, of the Control of Pollution Act (COPA) 1974, 
has been applied to all works. Discussions with Suffolk Coastal District Council indicate that it is unlikely that contractors will be required to 
apply for ‘Prior Consent for Work on Construction Sites’ under Section 61 of the Control of Pollution Act, 1974. 

No plant specific mitigation has been assumed in the onshore noise assessment modelling and simple mitigation, such as temporary 
hoarding screens, cowls over equipment housing or quiet plant, would reduce the noise levels further. As noted above, the contractors will 
be required to demonstrate that they are using Best Practicable Means (BPM) and therefore, in practice, noise levels are likely to be lower 
than those predicted.

Specific care will be required near to Halfway Cottages and Home Farm when earthworks, i.e. re-grading of the sub-station site, are being 
conducted.  Likewise, care will be required for HDD site preparation works close to Coastguard Cottages.  It is common practice to undertake 
such works with cooperation of the householders and in consultation with Suffolk Coastal District Council. The quietest practicable plant 
available will be used, machines are only operated when required and are throttled back when not in use, and the homeowners are advised 
in advance when noisy operations are likely to take place.

Wind Farm Operation
Based on the assessment of operation wind turbine noise, no mitigation measures are required.

Assuming an optimised scenario where sub-station plant is appropriately attenuated and that lowering of the sub-station site provides 
further ‘line of sight’ protection, then no further mitigation is required.
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11.4.7  Marine Recreation and Amenity
Impacts on marine recreation and amenity will be mitigated by the following measures : 

All structures will be lit, marked and operated in accordance with the relevant standards (e.g. Trinity House Lighthouse Service)
The wind farm construction area and completed layout will be displayed on Admiralty Charts
The minimum “air-gap”, i.e. the smallest distance to the lowest part of the rotor arc, will be 22m at Highest Astronomical Tide, in 
accordance with the requirements of the Royal Yachting Association and Cruising Association.

11.4.8  Onshore Traffic
A series of measures to monitor and control the effects of construction traffic will be agreed with the local authority in advance of the 
commencement of construction. The assessment in Section 10.3.8 indicates the only effect of the proposals relates to pedestrian amenity 
and potentially for road users of Sizewell Hall access (U2838). The following measures have been identified to mitigate the predicted 
effects as well as being considered good practice construction management:

Agreed haulage routes enforced by National Grid Company, GGOWL, principal and sub contractors and management of HGV 
movements to reduce potential for HGV conflict en route to A12;
Road sweeping at site entrance to reduce mud on the road;
All vehicles to be parked off-road and full loads to be sheeted;
Vehicles to be cleaned (i.e. wheel wash facility);
Temporary road markings and signage at site entrances and along route, particularly at Abbey Road/Lovers Lane junction and at 
Theberton in accordance with “Chapter 8 of the Traffic and Road Signs Manual”;
Public liaison and monitoring, in particular with British Nuclear Group and Parish Councils to alert and agree periods of intense activity 
and abnormal deliveries;
Recording vehicle arrivals and managing spread of delivery times with suppliers, particularly in relation to peak morning and afternoon 
traffic period;

Instead of open trenching across the adopted road U2838, it is proposed to install conduit ducting for the 4 circuits (up to 12 onshore cables) 
to ensure that less of the road is opened at any one time. This option also permits future access to the cables without direct intervention 
through the road.  The following cable installation options will also be investigated to avoid a temporary road closure, i.e. :

Construction of a temporary road diversion of circa 30m length by 5m width creating a diversion adjacent to the west side of the 
junction, and
Horizontal Directional Drilling (HDD), with the conduits inserted beneath the road without interruption to U2838 users

The final crossing methodology will be agreed with local authorities prior to construction.

●
●
●

●

●
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●
●

●

●

●

●

11.4.9  Offshore Oil and Gas
There is no mitigation proposed for this issue.

11.4.10  Marine Aggregate Extraction
There is no mitigation proposed for this issue.

11.4.11  Subsea Cables and Pipelines
The crossing of operational subsea cables by the Greater Gabbard export power cables will be subject to cable crossing agreements 
between GGOWL and the telecoms cable operators.  These agreements feature robust working practices, which will mitigate against any 
damage to the cables.

There are no oil or gas pipelines to be crossed by the export cables.

11.4.12  Marine Waste Disposal and Dumping
There is no mitigation proposed for this issue.

11.4.13  Defence and Civil Aviation
There is no mitigation proposed for this issue.

11.4.14  Abandoned Munitions
Areas of high magnetic return have been identified from previous geophysical surveys, and GGOWL has placed “no-build” areas for 
turbines and cables around these.

The management of potential abandoned munitions will be a key factor in the construction process of the project.  It is proposed to 
undertake a non-intrusive survey on selected areas of the wind farm, and liaise with the relevant authorities concerning any clearance 
operations which maybe required prior to any construction taking place.

11.4.15  Electromagnetic Interference
There is no mitigation proposed for this issue.
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12. Monitoring
12.1  Introduction
The following monitoring is proposed, although it is expected that the 
final monitoring schedule will be agreed between GGOWL and the 
relevant authorities.

12.2  Physical Environment
12.2.1  Offshore Physical Environment
During the construction of the proposed Greater Gabbard Offshore 
Wind Farm, there may be a requirement to undertake plume 
monitoring during seabed preparation for the gravity base foundation 
option.  Although more benign, there may also be a requirement to 
sample the effects of cable laying by conducting in-situ monitoring.

Following construction of the proposed wind farm, swath bathymetry 
geophysical surveys will be undertaken across the Inner Gabbard 
bank to confirm that no deleterious effects from construction of the 
turbine arrays are being experienced with regard to the integrity of 
the sand banks.  Given that any potential effects on bank integrity 

would apply to both the Inner Gabbard and The Galloper banks, it is proposed that monitoring be undertaken on the Inner Gabbard bank 
only, this bank being representative of both banks.

Swath bathymetry will also be undertaken around a selected number of turbines, to be agreed with the appropriate authority, to monitor any 
potential effects on local seabed resulting from potential scour effects.  

12.2.2  Onshore Physical Environment
There is no monitoring proposed for this issue.  However, environmental compliance monitoring under a Project Environmental Management 
Plan for issues such as pollution prevention and waste management will be implemented during construction.

12.2.3  Water Quality Monitoring
The proper reporting and control of all wastes and spillages through all phases of the project will be subject to compliance monitoring.  In 
particular, processes such as grouting will be subject to careful design and monitoring of application volumes in order to minimise any 
potential spillages. 

12.3  Biological Environment
12.3.1  Sub-Tidal Benthic Ecology
Details of monitoring methods are only likely to be finalised once further design details are known (particularly the type of turbine foundations 
to be used) as well as being subject to discussion with the relevant authorities.  The following proposals are considered to form the most 
likely monitoring programme:

Seabed communities
Monitoring of seabed communities by grab and beam trawl survey, which is closely linked to the monitoring of sediments and biota.  Since 
grab samples are more quantitative than beam trawl surveys, which are generally regarded as semi-quantitative at best, it is likely that the 
major emphasis would be on grabs, but beam trawls would also be used in order to monitor larger benthic organisms and, to some degree, 
small fish.  

Any surveys would cover each of the main biotopes identified within and adjacent to each of the proposed wind farm development areas, 
and along the proposed cable routes, and to include control areas, preferably in similar biotopes, to the north and south of the proposed 
development, at a distance of at least one tidal excursion.  

Since the characterisation surveys were carried out in two different seasons due to changes in the proposed development areas, it would 
be preferable to establish a single monitoring period, preferably between late spring and early autumn in order to maximise the likelihood 
of good weather.  This would require a survey prior to any significant construction activities.  While re-sampling, some of the sites already 
sampled as part of the characterisation survey could be sampled as comparisons can be made.  

The characterisation survey carried out has confirmed that three replicates would be sufficient to give a good representation of the faunal 
communities.  It is proposed that in all cases, a sediment sample from each grab would be taken for analysis of particle size distribution and 
organic content.  

It is presently anticipated that a similar grab would be used as in the Environmental Impact Assessment surveys, i.e. a mini-Hamon type 
grab. 

(Courtesy of GE Wind)
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Fouling organisms on hard surfaces
Monitoring of fouling organisms on the foundations and scour protection will be carried out by underwater video, although in practice the 
quality of video obtainable may be limited by the poor visibility endemic to the area.  In the event that more than one type of foundation is 
used, examples of each type will be monitored.  Similarly, in the event that more than one type of scour protection is used (rock armour 
and frond mats), examples of both would be surveyed.  Initial monitoring would be carried out after the structures have been in place for at 
least one spring / summer season in order to allow reasonable time for colonisation.  Details of numbers of structures to be monitored and 
number of observations required will be agreed in advance with the relevant bodies, although it is likely that monitoring of examples in both 
of the proposed development areas, and both inside and outside the banks, would be carried out.  

Sabellaria
Any wind farm assets will be micro-sited away from Sabellaria spinulosa reefs close to the south eastern corner of The Galloper array 
prior to construction.  Likely methods to establish this will be agreed with English Nature and CEFAS, and would be either high frequency 
sidescan sonar (500kHz or more), video/camera survey, or both.  While drop-down camera survey was unsuccessful in this project due to 
the extremely high natural turbidity and high sediment content of the water, improvements to video survey methods are becoming available 
which may make seabed video/camera survey more feasible.  

It is intended that efforts be made to agree prior definitions of what observations would constitute a reef, or a reef-like seabed habitat worthy 
of conservation.  

12.3.2  Fish (including commercial species)
Monitoring of fish in and around the proposed Greater Gabbard Offshore Wind Farm before, during and for a period of operation after 
construction is recommended to confirm the predictions of this Environmental Statement and to provide further information on areas where 
there is currently uncertainty in assessment, such as electromagnetic field impacts.

Fish could be monitored in a variety of ways; for regional effects, landings of commercial species and data from scientific surveys of stocks 
such as those carried out by CEFAS will be of the greatest use.  These sources would use commercial trawling equipment with long bottom 
times, which would provide a better estimate of the abundance of rare species such as rays than a 2m beam trawl.

Monitoring of adult fish by using commercial gear or large (4m plus) beam trawls within the wind farm array may not be practical due to the 
difficulties of manoeuvring between the turbines.  A small fishing vessel with a 2m scientific beam trawl would provide useful semi-quantitive 
information on the abundance of small benthic species and juveniles of demersal species.  

As in the characterisation surveys, a proportion of the trawls would be otter trawls to provide information on larger demersal species.  This 
would include larger elasmobranchs (e.g. adult rays) and other species that could potentially be affected by electromagnetic fields (EMF).

GGOWL would also offer the use of the Greater Gabbard site for collaborative research into EMF effects on fish.

Historical data and that generated from routine fisheries surveys will be used to assist with the analysis and interpretation of monitoring 
survey data.  

12.3.3  Marine Mammals
The most important predicted impacts on marine mammals relate to underwater noise produced by (worst-case) hammer piling of 6.5m 
diameter monopiles.  The following monitoring is proposed to verify the predictions of underwater noise modelling and to monitor effects 
on marine mammals, assuming the monopile foundation option. 

Underwater Noise Monitoring
On site acoustic measurements will be conducted when the soft-start procedure is first initiated (i.e. at the start of the construction 
programme) to confirm that a peak pressure below 220 dB re. 1 µPa @ 1 m (the likely onset of physical injury to marine species from the 
peak pressure of piling) is achieved.

The actual piling noise (over the soft-start and piling periods) would be measured along transects, that is, along lines radiating outwards 
from the source.  Since the measurements are made by moving the recording system, they rely on the piling noise level being approximately 
constant with time.  The variation in noise level with range is usually geometric and appropriate sampling intervals (e.g. 100 metres, 200 
metres, 400 metres and so on) should result in roughly equal decrements in noise being recorded. The most important consideration in 
measuring the noise from piling and estimating its potential environmental effect is to ensure that the measurements are undertaken with 
sufficient sampling rate and bandwidth to accurately and correctly measure the important components of the piling noise. Typically this 
involves the use of specialist calibrated underwater sound recording equipment and analysis.

Marine Mammal Monitoring
The following marine mammal monitoring is proposed:

observations by specialist marine mammal observers;
routine recording of any relevant observations by construction personnel;
site-specific surveys.

Visual monitoring of marine mammals by trained Marine Mammal Observers (MMOs) is proposed during the initial stages of piling (defined 
as the first 3 piles installed in day-time hours and in suitable weather conditions) to support the mitigation described in Section 11.3.3.   The 
weather definition relates to Sea State 3 or below, and with visibility greater than 500m.  The aim of this visual monitoring will be to verify 
that any marine mammals that happen to be present in the vicinity of construction works immediately prior to commencement of hammer 
piling move away to a safe distance (>1km).  The MMOs will also have an important role in verifying that the prescribed marine mammal 
mitigation, including soft-start and use of acoustic deterrent devices, is followed and in observing any effects on other species, especially 
fish.

Marine Mammal Observers are trained observers who may be able to visually detect and identify marine mammals at distances of up to 
500m during daylight hours. Visual monitoring can be effective where species spend significant time at the sea surface. Equipment for 
observers can range from conventional binoculars to the more powerful ‘big-eye’ variety. Video and still cameras are useful at providing a 
record of the sighting and are a valuable aid to identification of species. 

Visual monitoring is an essential consideration for any activity involving the use of high level underwater sound sources. However, the 
effectiveness of the technique is highly dependent on the local environmental conditions and the species that are present in the region. At 
a sea state 3 or above, the success of visual monitoring is considerably impaired and at night is ineffective. For this reason the installation 
of the first three wind turbine foundations by hammer piling would occur in suitable conditions as stated above. 

1.
2.
3.
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As a minimum, visual monitoring by MMOs would be conducted from the operating platform of the installation barge for a period of 30 
minutes prior to, during, and immediately after any activity involving sound in the water. Detailed logs would be kept to record monitoring 
effort and any animals seen. Nil returns are as important as sightings. 

Given the low density of marine mammals expected in the vicinity of the wind farm (cf. Section 9.4.3) it is highly likely that no marine 
mammals would be observed within 1km of the installation site prior to hammer piling.  The primary means by which the effectiveness 
of mitigation to avoid physical harm to marine mammals will be tested is by underwater noise measurements to verify that the soft-
start procedure (Section 11.3.3) achieves a non-injurial noise level during its early stages (see underwater noise monitoring, above) and 
procedural checks that acoustic deterrents are functional (to be prescribed in the environmental management plan).

Routine observations by nominated construction personnel will provide long-term low intensity observations which would be valuable in 
detecting serious impacts such as local mortalities.  Procedures must be simple so that construction works are not adversely affected; there 
should be a clear reporting procedure, to be detailed in the environmental management plan, so that observations can be recorded and 
passed quickly to the appropriate environmental co-ordinator.

Finally, site-specific marine mammals observations would be made by trained observers during vessel-based surveys in conjunction with 
ornithological monitoring at the site before and during construction.  Survey frequency would likely be monthly.

GGOWL has expressed a willingness to allow the site to be used for any collaborative wind industry research into the impacts of offshore 
wind farms on marine mammals.

12.3.4  Inter-Tidal and Terrestrial Ecology
No monitoring is considered necessary for any of the adverse impacts identified.  Should hedgerows be removed between March and July, 
an ecological watching brief will be on site to check that no birds are in affected areas.

However, routine monitoring of any conversion of land to heathland or acid grassland would be an integral part of the management plan.  
Specification for such monitoring would be detailed within specific management plans.

12.3.5  Birds
Ongoing Monitoring
GGOWL propose to continue to survey the Greater Gabbard Offshore Wind Farm site and larger offshore study area up to March 2006, 
following the same methodologies described in Section 9.4.5, in order to provide a second year of baseline data.  The data will be analysed, 
following the methods described in Section 9.4.5, and presented in a second year monitoring report in summer 2006.  

This further monitoring will be of particular importance in assessing:

the importance of the offshore area for Red-throated Divers, Great Skuas and Lesser Black-backed Gulls, the only species found to 
be of national importance within the study area thus far
annual variation in bird numbers and bird distributions within the study area.

●

●

Monitoring Before and During Construction
If required, offshore monitoring can be undertaken prior to and during construction, using similar techniques to those undertaken to date.  
This may help to understand the direct (collisions) and indirect (avoidance) effects of the wind farm on the local bird populations, and to 
assess how the presence of the wind farm has affected the local carrying capacity (number of birds) of the area for birds.  

Onshore, monitoring will also be required to help minimise the disturbance of construction work to birds nesting in the study area.  Monitoring 
of the settlement of birds into the proposed heathland or grassland recreation area is proposed to assess the success of this mitigation.  
It is proposed that such monitoring is agreed between GGOWL and relevant bodies, to be consistent with procedures at other wind farm 
sites.

12.4  Human Environment
12.4.1  Landscape and Seascape
There is no monitoring proposed for this issue.

12.4.2  Commercial Fisheries
There is no monitoring proposed for this issue.

12.4.3  Commercial Navigation
There is no monitoring proposed for this issue.

12.4.4  Archaeology and Cultural Heritage
During construction of both the offshore and onshore works, an archaeology plan will be implemented to minimise impacts.  This plan will 
be compiled in advance of works taking place and agreed with the relevant authorities.  

The following forms of monitoring during construction could include:

Turbine arrays, Inter-array and export cables:

Underwater inspection and assessment, when unidentified geophysical anomalies are to be unavoidably impacted
Provision to record and report sites and artefacts

The archaeological monitoring of material produced by any further grab, or vibrocore sampling should be considered. The results of any 
such surveys could be inspected by a suitably qualified archaeologist.

Targeted and more detailed geophysical survey would be the initial response to dealing with the locations that lie within those areas of the 
seabed that could be directly impacted by the development.

●
●
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In view of the potential for the presence of drowned land surfaces and associated prehistoric sites, and as yet unknown wrecks, 
archaeological work should be considered during the pre-construction cable route clearance, and any similar activity undertaken within 
the vicinity of the proposed wind farm. In view of the demonstrated archaeological potential of the area, it may also be appropriate to 
consider an archaeological watching brief during cable laying. It may be possible to refine this proposal on the basis of the results of any 
further marine geotechnical surveys along these routes.  A protocol will be developed before the start of construction and agreed with the 
authorities for reporting finds of archaeological interest that come to light during the course of construction.

Sub-station and ancillary works construction:

Test trenches or pits pre-construction
Archaeological watching brief
Geophysical survey

A staged programme of field evaluation carried out post-planning consent to include palaeo-environmental investigations, geophysical 
survey and trial trenching will be considered to confirm the archaeological potential and inform appropriate mitigation measures.
 
12.4.5  Socio-economics
There is no monitoring proposed for this issue.

12.4.6  Noise
The impact of offshore construction noise onshore is considered low to very low and therefore there is no reasonable justification for 
imposing specific restrictions on night time piling.  If complaints occur, and piling noise was judged likely to cause significant disturbance 
(which seems unlikely), then one approach would be to establish a programme of noise monitoring.  Occurrences of audible noise onshore 
could be correlated with meteorological conditions and it might then be feasible to suspend piling on nights when favourable propagation 
conditions were forecast.  It should be emphasised that from the available information and the distance from shore noise would only rarely, 
if at all, be audible onshore and such ‘control’ measures are unlikely to be required.  

Although the area surrounding the proposed sub-station is sparsely populated, it is recommended that noise monitoring be undertaken 
during construction to verify noise levels during the earthworks phase of the project and if considered appropriate, additional noise 
controls may be implemented. It is also recommended that monitoring be undertaken to confirm the operational data presented within this 
assessment.

12.4.7  Marine Recreation and Amenity
There is no monitoring proposed for this issue.

12.4.8  Traffic
The following monitoring procedures will be adopted during construction:

Record vehicle numbers, types and times;
Public liaison and consultation;.

●
●
●

●
●

12.4.9  Offshore Oil and Gas
There is no monitoring proposed for this issue.

12.4.10  Marine Aggregate Extraction
There is no monitoring proposed for this issue.

12.4.11  Subsea Cables and Pipelines
There is no monitoring proposed for this issue.

12.4.12  Marine Waste Disposal and Dumping
There is no monitoring proposed for this issue.

12.4.13  Defence and Civil Aviation
There is no monitoring proposed for this issue.

12.4.14  Abandoned Munitions
Apart from the works indicated in Section 11.4.14, there is no monitoring proposed for this issue.

12.4.15  Electromagnetic Interference
There is no monitoring proposed for this issue.
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13. Conclusions
Greater Gabbard Offshore Winds Ltd is applying for the statutory 
consents and licences to install, operate and subsequently 
decommission an offshore wind farm in the Outer Thames Estuary 
known as Greater Gabbard Offshore Wind Farm, located over 23km 
(12 nautical miles) from the Suffolk Coast.  

The wind farm comprises two arrays of wind turbines and associated 
infrastructure adjacent to two shallow sandbanks known as the 
Inner Gabbard and The Galloper.  The UK territorial limit straddles 
the site, so that the site lies both inside and outside UK territorial 
waters.  Connection of the wind farm to the UK transmission system 
is proposed via a new sub-station at Sizewell.

The proposed Greater Gabbard Offshore Wind Farm will generate 
electricity equivalent to the average domestic electricity supply of 
approximately 415,000 homes, more than the total number of homes 
in Suffolk.  This level of generation is equivalent to approximately 5% 
of the Government’s 2010 target.

The UK Government has stated a target of generating 10% of electricity demand from renewable sources by 2010.  This target has recently 
been extended by the Government to 15% by 2015, with an aspiration of 20% by 2020.  

In addition, the UK has a commitment of reducing carbon dioxide emissions by 20% relative to 1990 levels by 2010 and 60% by 2050.   The 
UK has a binding legal commitment under the Kyoto Protocol to reduce its output of 6 greenhouse gases by 12.5% of 1990 levels averaged 
over the period 2008 to 2012.  The generation of electricity from renewable energy sources (such as the wind) produces no emissions and, 
by offsetting the combustion of fossil fuels, helps to reduce emissions of environmentally harmful gases. 

The primary objective of the development is the generation of energy from a renewable source. The electricity generated by the proposed 
Greater Gabbard Offshore Wind Farm will contribute to Government targets, and will offset the annual release of approximately 1,000,000 
tonnes of carbon dioxide, the main greenhouse gas.

At the end of the project life, all Greater Gabbard Wind Farm assets will be decommissioned in line with accepted industry practices at the 
time. 

13.1  Physical Environment
13.1.1  Offshore Physical Environment
An assessment of the potential impacts of the proposed Greater Gabbard Offshore Wind Farm upon existing coastal processes has been 
performed.  This investigation complements the baseline assessment of the hydrodynamic, wave, sedimentological and morphological 
regimes of the development site and the wider area.  

The proposed development is sited in an open sea environment, as opposed to the other Round 1 and Round 2 wind farms within the 
Thames SEA which generally are located in more shallow, estuarine environments.  It is ‘centred’ around two ‘open shelf linear banks’ which 
are remarkably similar both in form and function; namely the Inner Gabbard and The Galloper.  It is the potential effects of the wind farm 
upon these banks, in addition to the more far-field area, that pose a concern to stakeholders.  

The potential impact upon the baseline coastal processes has been determined using a range of techniques from conceptual understanding 
to numerical modelling.  The coastal process impacts have been assessed as follows:

Over a range of temporal and spatial scales as detailed in guidelines for the development of offshore wind farms
Paying particular regard to concerns raised by stakeholders
Cumulative with other activities within one tidal excursion of the development site
In view of changes that will occur naturally i.e. sea level rise
With consideration to existing variability in the natural system
In light of changes observed at wind farms that have already been built, including that on Arklow Bank which represents an environment 
similar to that of the Inner Gabbard and The Galloper

In addition, the investigation has considered the development using a realistic layout that provides the worst case in terms of coastal 
processes, and is not necessarily the layout assessed within other sections of the Environmental Statement, nor the final layout chosen by 
GGOWL.  

●
●
●
●
●
●

(Courtesy of GE Wind)
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This investigation has shown that there is little potential for a significant impact upon the existing hydrodynamic, wave and sedimentological 
regimes both in the area local to the development site and over a more regional scale.  The changes that are predicted are comparable to 
those that result from future natural changes to the regimes, such as sea level rise, and also that are observed within the natural variability 
of the system.  It is also shown that scour effects may occur as a function of the tidal, rather than the wave regime.

It has also been established that impacts from the proposed Greater Gabbard Offshore Wind Farm on coastal process effects will not affect 
the stability of the banks such as to cause a potential impact at the Suffolk coastline.

The impacts of the proposed Greater Gabbard Offshore Wind Farm on coastal processes are not considered significant.  Nor are any 
significant cumulative impacts predicted.

13.1.2  Onshore Physical Environment
GGOWL has undertaken an assessment of the potential impacts of the proposed onshore works on the onshore physical environment.  

The potential impacts of the cable landfall, onshore cable and sub-station upon the onshore physical environment are restricted to the 
footprint of the works and local surface and ground water.  

The investigation has shown that there is little potential for a significant impact upon the existing onshore geological, hydrogeological and 
hydrological regimes in the area local to the development site.  The onshore works are outside the area identified by the Environment 
Agency as 1-in-200 year flood risk, and horizontal directional drilling for the export cable at the landfall is extremely unlikely to impact 
upon the integrity of the natural coastal defences.  The area covered by the onshore works has not been identified as an area of potential 
historical contamination.

Any small permanent losses of land relate only to Grade 4 agricultural land.  Other potential effects from construction practices relate to 
pollution prevention, and are considered minor. The mitigation of these effects is described in Sections 10.3.3 and 11.2.2, and such measures 
can further reduce the predicted impact on the onshore physical environment.  No significant cumulative impacts are predicted.

13.1.3  Water Quality
A number of factors influence water quality of the proposed development area.  These include discharges from sewage outfalls, trade 
effluent and agricultural runoff in addition to the two nuclear power stations at Sizewell. There are designated shellfish waters in the 
Thames Estuary near Southend, although the nearest designated monitoring point to any part of the proposed Greater Gabbard Offshore 
Wind Farm (Strood Channel) is over 60km away.  The closest designated bathing waters are at Southwold, Felixstowe and Lowestoft.

Sampling of contaminants in sediments from 14 benthic grab samples across the proposed development area and further afield revealed 
that the only contaminant present at elevated levels was arsenic. This metal is a known contaminant of the region due to extensive 
industrial discharges from local estuaries and a history of dumping.

Water quality could be affected by activities associated with wind farm construction, operation and decommissioning if contaminated 
sediments were mobilised, if contaminants were discharged from plant or installations or if large volumes of suspended sediments were 
mobilised.  It is anticipated, however, that water quality impact would be of no more than minor overall significance and that there would be 
no cumulative impacts.  Mitigation steps are described in Section 11.2.3.

No specific monitoring is recommended, although all wastes and spillages through all phases of the project will be reported and, in 
particular, processes such as grouting will be subject to careful design and monitoring in order to minimise any spillages.

13.2  Biological Environment
13.2.1  Impacts on Designated Sites
There are a number of relevant or potentially relevant nature conservation designated sites, whether designated on a statutory or non-
statutory basis. These are described in Sections 9.2.1, 9.2.2 and 9.2.3. The relevant categories of nature conservation designations are 
Ramsar sites, Special Protection Areas (SPAs), Special Areas of Conservation (SACs), Sites of Special Scientific Interest, Sensitive Marine 
Areas and County Wildlife Sites. (The Area of Outstanding Natural Beauty and Heritage Coast designations are regarded as landscape 
designations and are considered in Section 13.3.1.)

All of these designated sites are either entirely onshore or in a coastal location. There are no relevant nature conservation designations 
which can be regarded as truly offshore.

None of the construction, maintenance or decommissioning works will take place within the boundaries of any of the nature conservation 
designations. The only exception is some temporary work within a small area of the Sandlings SPA, on land which is a habitat of limited 
suitability for the species at present.    

The impact of the offshore turbine array on the birds which are qualifying interests for the nature conservation designations was considered 
and concluded that, at most, the impact was one of Low Significance.

The overall assessment of the effects of the project on these existing nature conservation designations has concluded that there will be 
no significant effects on the habitats within the designated areas or the species which form the basis of each designation. In addition, no 
cumulative effect is predicted.  

Despite these conclusions, a significant mitigation/improvement measure is proposed by GGOWL, namely to acquire substantially more 
land near the substation location than is required for the sub-station and onshore cable works, and to ensure its development for heathland 
or acid grassland, in consultation with the District Council and relevant nature conservation bodies.   

The assessment has also considered whether the proposed Greater Gabbard Offshore Wind Farm is likely to result in a significant effect on 
the existing SPA or SAC designations, either alone or in combination with other projects or plans. It has concluded that no significant effect is 
likely and GGOWL therefore considers that an Appropriate Assessment under the Conservation (Natural Habitats etc) Regulations 1994 is 
not required. In addition, it is clear that the need for statutory and non-statutory designations in onshore and coastal locations in the vicinity 
of the onshore works has been considered very thoroughly and there is no likelihood of additional onshore or coastal designations.

The assessment has considered the question of possible future offshore designations of SPAs and/or SACs. The surveys undertaken 
covering the area of the turbine array and export cables have not shown any species populations which would render it appropriate for any 
part of these locations, or adjacent areas, to be designated for the purposes of nature conservation.

EN/JNCC have indicated to GGOWL that it should assume that an SPA will in due course be put forward for designation with the Red-
throated Diver as the qualifying interest. No plan has been provided, but EN/JNCC have indicated that the boundary is expected to be 
reasonably close to, but not include, the turbine array or export cable. GGOWL has concluded that in any future review of its consents 
by reference to this proposed SPA, there is no basis for concluding that the proposed Greater Gabbard Offshore Wind Farm will alone 
or in combination with other known projects or plans (particularly the proposed London Array Offshore Wind Farm) be likely to produce a 
significant effect in Habitats Directive terms on such an SPA. Accordingly, GGOWL considers that an Appropriate Assessment will not be 
necessary in due course in relation to the proposed Greater Gabbard Offshore Wind Farm project.

EN is currently carrying out a formal study to determine whether an SAC should be designated within territorial waters in relation to the 
category of sub-tidal sandbank. The study area is located on the shallow sandbanks further into the estuary. GGOWL has concluded that 
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in any future review of its consents by reference to this proposed SAC there is no basis for concluding that the proposed Greater Gabbard 
Offshore Wind Farm will alone or in combination with other known projects or plans be likely to produce a significant effect in Habitats 
Directive terms on such an SAC. Accordingly, GGOWL considers that an Appropriate Assessment will not be necessary in due course in 
relation to the Greater Gabbard project.

EN/JNCC have indicated to GGOWL that it is likely that an SAC will be proposed for the Inner Gabbard and The Galloper sand banks as an 
SAC under the category of sub-tidal sandbank.  GGOWL considers that it is unlikely that any species specific element will be included within 
any future such designation. EN/JNCC have not put forward any form of draft boundary or conservation objectives for the possible SAC. 
GGOWL has prepared its own draft boundary and conservation objectives based on published guidance and site specific considerations. 
It has then considered whether the proposed Greater Gabbard Offshore Wind Farm would have a significant effect in Habitats Directive 
terms on a future SAC, assuming it is designated with such boundaries and objectives. It has concluded that in any future review of its 
consents that no significant effect is likely to arise whether considering the project alone or in-combination with other known projects and 
plans. Accordingly, GGOWL considers that an Appropriate Assessment will not be necessary in due in relation to the proposed Greater 
Gabbard Offshore Wind Farm project.

13.2.2  Sub-tidal Benthic Ecology
A combination of site-specific surveys and desk-based study was used to characterise sub-tidal benthic ecology.  The proposed development 
area is dominated by mixed sediments, including varying proportions of gravels, sands and muds present as a veneer of varying thickness 
over clay in addition to the two prominent sand banks (the Inner Gabbard and The Galloper) and areas of hard-packed clay exposure.

Five distinct biotopes (benthic invertebrate communities and the associated seabed character) were identified: 

Infralittoral mobile clean sand with sparse fauna, dominating the sand banks but also present in some deeper (20-30m) areas 
Glycera lapidum (a polychaete worm) in impoverished infralittoral mobile gravel and sand 
Mediomastus fragilis, Lumbrineris spp. and venerid bivalves in circalittoral coarse sand or gravel (MedLumVen), a relatively diverse 
community associated with coarser sediments of deeper water areas 
Scalibregma (a polychaete worm) dominated “sands/muddy gravels“ restricted to inshore areas close to the export cable route
Sabellaria spinulosa on stable circalittoral mixed sediment.  The latter biotope was similar to MedLumVen but differentiated by relatively 
high numbers of Sabellaria spinulosa (a tube-building polychaete worm) which in some situations can aggregate to form large, stable 
structures sometimes termed ‘biogenic reef’.  This was also considered the most important biotope present

The impacts of construction, operation and decommissioning of the wind farm on the above communities were assessed adopting a realistic 
worst case approach.  Potential impacts include direct disturbance from plant/turbine foundations cables, increased suspended sediments, 
altered hydrodynamic regime, mobilisation of contaminated sediments, noise and vibration, water quality impacts, habitat loss/gain/change, 
electromagnetic fields, heating effects of power cables and changes to fishing patterns.

No impacts were considered significant in terms of EIA Regulations and the majority of impacts were assessed to be of negligible or minor 
overall significance.  Up to moderate impacts of certain construction activities on Sabellaria spinulosa on stable circalittoral mixed sediment 
biotope are predicted and as a precaution, a survey for biogenic reef habitat in the south east corner of the development area, with potential 
micrositing of turbines and cables is proposed.

No cumulative impacts on subtidal benthic ecology are predicted.

A targeted programme of benthic monitoring, using grab samples, beam trawls and, potentially, video survey of hard structures, is proposed.  
The details would be finalised after the final wind farm design is confirmed.

●
●
●

●
●

13.2.3  Fish
A wide range of fish and shellfish species utilise the wind turbine array area, including commercially exploited species such as herring and 
bass, and species of conservation importance such as sand goby and salmonids.  Some species, such as eels and salmonids, are likely 
to pass by the site during migrations while others, including herring, have spawning areas relatively close to, but not within, the proposed 
development area.

Fish species could be affected by a number of activities associated with the construction, operation or decommissioning of the wind farm.  
Such activities include disturbance or physical harm from piling noise, habitat change, alterations to fishing effort and water quality impacts 
(including suspended sediment mobilisation and deposition).  Electromagnetic fields (EMF) from subsea power cables could have impacts 
upon magnetically or electrically sensitive species, although it is currently unknown if there would be any impact.

No impacts on fish or shellfish are predicted to be significant in terms of EIA Regulations.  However, mitigation to reduce the risk of 
physical harm to fish is proposed, and this will take the form of soft-start piling coupled with use of acoustic harassment devices operating 
at frequencies suitable for deterrent of fish.  Most other impacts would be of negligible to minor overall significance for fish, although 
disturbance of herring during their spawning period (late autumn to February for the stocks spawning near the proposed wind farm) could 
be of up to moderate significance if hammer piling occurred within approximately 4km of the known spawning grounds.   EMF impacts 
could also be of up to moderate significance (though potentially of negligible significance) for elasmobranchs (sharks, skates and rays) and 
electrically or magnetically sensitive teleost (bony) fish species.  No significant adverse cumulative impacts are predicted.

Potentially moderate positive impacts might occur for certain species from reduction in trawling within the wind turbine arrays. Species 
that might benefit during the operational life of the wind farm include cod and whiting.  This effect could be counter-acted by any resultant 
increase in fishing pressure outside of the wind farm area.

Monitoring of fish in and around the site before, during and for a period of operation after construction is recommended to confirm the 
predictions contained within the Environmental Statement and to provide further information on areas where there is currently uncertainty 
in assessment.  GGOWL also offer the use of the site by way of support for any collaborative offshore wind industry research into potential 
impacts of EMF on key species.

13.2.4  Marine Mammals
A combination of desk study and site-specific survey has identified that the proposed development area, and Greater Thames Estuary/
Southern North Sea in general, are of relatively low importance for marine mammals.  Harbour porpoise are by far the most likely species to 
be present, while grey and harbour seal also occur in very low numbers.  All marine mammals are of high importance due to their protected 
status under national and international legislation.

Despite the relatively low numbers of marine mammals using the development area it must be assumed that individual marine mammals, 
or small groups of animals (particularly harbour porpoise), could be present in close proximity to wind farm construction, operation or 
decommissioning activities.  

The most important potential impacts are associated with underwater noise from installation of wind turbine foundations, the worst-case 
scenario being hammer piling of 6.5m diameter monopiles.  The risk of physical harm to animals exists within 1km of piling activity, and 
therefore it was considered necessary to prescribe mitigation, in the form of soft-start piling supported by use of acoustic harassment 
devices and acoustic monitoring to mitigate such effects.  
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It is expected that marine mammals will be displaced from the construction area during the installation of wind turbine supports (assuming 
by hammer piling).  The displacement area is anticipated to be up to 94km radius for harbour porpoise and up to 17.4km for seal species.  
Hammer piling will occur for a limited period of time (less than 5% of the envisaged 3 year construction period).  The impact is not considered 
to be significant in terms of EIA Regulations, no population level consequences are anticipated, but it is acknowledged to be more important 
for harbour porpoise (overall moderate significance) than seals (overall minor significance).  Other impacts, including disturbance due to 
construction or maintenance vessels are likely to have only minor impacts. 

It should be emphasised that the displacement radius of 94km for harbour porpoise is likely to be an over-estimate as noise absorption 
effects across this distance have not been taken into consideration.

The overall significance of cumulative impacts due to construction noise from offshore wind farms in the Greater Thames area is not 
predicted to be significantly higher than the impact of individual wind farms.

Additional marine mammal monitoring (above targeted monitoring based around the initial period of installation) will comprise vessel based 
site-specific surveys, most likely at monthly intervals over the construction and initial period of wind farm operation. GGOWL also offers the 
use of the site for centrally funded collaborative wind energy research into marine mammals.

13.2.5  Inter-tidal and Terrestrial Ecology
Baseline surveys, desk study and consultations informed a description of the habitats and species that could be affected by the onshore 
and intertidal works required to connect the wind farm to the transmission system.  Habitats identified were arable land, hedgerow and 
roadside verge, sand dune, grasslands, scrub and vegetated shingle.  Sensitive species were identified amongst amphibian (great crested 
newt), mammal (bats) and reptile (grass snake, adder, common lizard and slow worm) groups.

There will be no impact on the most important beach habitats, sand dunes and vegetated shingle, as the horizontal directional drilling will 
not impinge on these habitats.

Potential impacts of construction and decommissioning of the onshore sub-station and associated works include habitat loss (arable 
field only); temporary habitat damage (hedgerow/roadside verge) and disturbance/direct impacts on sensitive species.  The potential for 
operational impacts would be limited to disturbance of nearby fauna by lighting.

No impacts are predicted to be significant in terms of EIA Regulations and most impacts would be of no more than minor overall significance; 
however, a potentially moderate impact on reptiles would be reduced to minor significance by a simple hand search by an ecologist in 
advance of all ground excavation works.

There would be a potentially moderate beneficial impact from restoration of the undeveloped portion of the field containing the sub-station 
to heathland or acid grassland use.

There are no predicted cumulative impacts.

No specific monitoring is considered likely to be necessary for any of the impacts identified.  However, routine monitoring of any conversion 
of land to heathland or acid grassland would be an integral part of the Project Environmental Management Plan.

13.2.6  Birds
Table 13.2.6-1 below summarises the estimated significance of the main effects of the wind farm on the bird species considered, i.e. for 
offshore species, indirect habitat loss / disruption of flight-lines and collision risk, and for onshore species, construction work disturbance 
and habitat loss.   

Indirect habitat loss / 
disruption of flight-lines

Collision risk Construction work disturbance 
and habitat loss

Species of Very High / High Sensitivity

Red-throated Diver Very Low Very Low

Great Skua Very Low Very Low

Lesser Black-backed Gull Very Low Very Low

European Nightjar Low

Wood Lark Low

Species of Medium / Low Sensitivity

Black-throated Diver Very Low Very Low

Northern Fulmar Low Very Low

European Storm Petrel Very Low Very Low

Northern Gannet Low Very Low

Common Scoter Very Low Very Low

Little Gull Very Low Very Low

Mew (Common) Gull Very Low Very Low

Herring Gull Low Very Low
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Indirect habitat loss / 
disruption of flight-lines

Collision risk Construction work disturbance 
and habitat loss

Great Black-backed Gull Low Very Low

Black-legged Kittiwake Low Very Low

Sandwich Tern Very Low Very Low

Little Tern Very Low Very Low

Common Guillemot Low Very Low

Razorbill Low Very Low

European Turtle Dove Very Low

Sky Lark Very Low

Song Thrush Very Low

Cetti’s Warbler Very Low

Starling Very Low

House Sparrow Very Low

Linnet Very Low

Bullfinch Very Low

Yellowhammer Very Low

Table 13.2.6-1 Significance of the effects of the impacts of the proposed Greater Gabbard Offshore Wind Farm 
for bird species of conservation importance

The assessment has shown that the main effects of the wind farm will only be of Very Low or Low Significance to the bird species of 
conservation importance presently found offshore at the wind farm site and onshore at Sizewell.  The risk of collisions for migrating 
skuas perhaps poses the greatest threat to bird life offshore.  It should be noted, though, that the actual effects on bird mortality and thus 
populations of displacement following disturbance / habitat loss are difficult to predict or monitor.  Given present knowledge, however, none 
of the effects appear significant in terms of EIA Regulations.

A cumulative impact assessment was undertaken with the other Thames Estuary wind farms.  It was concluded that the proposed Greater 
Gabbard Offshore Wind Farm would be unlikely to add appreciably to the cumulative impact of indirect loss of habitat or mortality rate due 
to collision of all of the proposed wind farms.  There are no cumulative impacts with any non wind farm activities.

13.3  Human Environment
13.3.1  Landscape and Seascape
Offshore Wind Turbine Array
The proposed Greater Gabbard Offshore Wind Farm is situated 23km offshore and within the Thames Estuary National Seascape Unit. 
This seascape unit is considered to be of medium value and medium sensitivity to change.  The proposed development is outwith any 
landscape or seascape designation.  

The assessment of effects from the wind farm reviewed potential effects on the seascape and landscape character within a 40km radius of 
the proposed wind farm and effects on visual amenity.  

Seascape Effects
It is considered that the wind farm will have a localised effect at the national scale on the Thames Estuary National Seascape Unit, however 
the comparatively small footprint within the seascape unit will not lead to a significant effect on the unit as a whole and that the seascape 
is significantly large to absorb the development.  

Three regional seascape units were identified with the assessment, these being Aldeburgh Bay, Hollesley Bay, and Felixstowe/Deben 
Estuary.  There will be no direct effects on these seascape units as a result of the wind farm as the wind farm is located outside these 
units.  Indirect effects will occur on the perception of the units where visibility of the wind farm is possible, the wind farm providing a fixed 
focus and reference point within the seascape unit.  However it is considered that the effects will be typically negligible, due to the limits 
of visibility experienced in the region.  

Landscape Effects
The proposed wind farm will have no direct effects on the area of coastline identified within the study area.  

Visual Effects
Within the study area a small number of settlements were identified that may have visibility of the proposed wind farm.  These included 
Alderton, Aldeburgh, Hollesley and Orford.  At these locations, no significant effects on visual amenity were identified due to the long 
distance over which the wind farm will be viewed and the limited extent of visibility experienced.  

Effects on visual amenity from terrestrial and marine transport corridors within the study area were also assessed.  It was concluded that 
there were no significant effects on the transport corridors due to the limited extent of visibility of the wind farm due to screening and typical 
viewing conditions.  
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The nature of the visibility of the wind farm was also assessed through six viewpoints which were agreed in association with the local 
authority.  The assessment of effects concluded that there will be no significant effects from locations generally, due to the long distance 
over which the wind farm will be viewed and the limited nature of visibility experienced in this locale, however there were be limited 
occasions where visibility is excellent and the wind farm will be highly visible.  

Onshore Works
The onshore works are located within the Suffolk Coast and Heaths AONB and within 800m of the Suffolk Heritage Coast. The local area 
is accepted as having nationally recognised landscape value. 

The immediate landscape of the site is situated in the Rolling Pastoral Lowland landscape type, close to Sizewell Nuclear Power Stations 
and adjacent to the electricity transmission power lines stretching across the local sky-line. The sensitivity of the immediate landscape of 
the site is considered medium.

There are a number of sensitive residential receptors locally: the nearest at Home Farm, Halfway Cottages and properties around Sizewell 
including Coastguard Cottages and Cliff House. Additionally, numerous footpaths cross the local area, around Aldringham Walks and along 
the coast. Sizewell Gap Road includes a cycle track providing recreational access.

The local landscape has seen a great degree of change in the twentieth century, due to the influence of the Sizewell Nuclear Power 
Stations. The power stations’ influence is as a key skyline element in many views, as well as the electricity transmission pylons spreading 
to the west. Along Sizewell Gap Road screen planting has been undertaken to assist reducing the impacts of the power stations.

Site analysis identified that the likely visual impacts of the development are largely contained within the surrounding immediate locality of 
the site. From greater distances the views will be restricted to the changes to the transmission pylons. The presence of mature and historic 
woodland cover, together with recent plantations, twinned with a gently rolling topography, assist limit medium and long distance views 
across the landscape.

This combination of woodland cover and local topography limits the opportunity for views of much the site and therefore of their visual 
impact. Both the construction phase and the finished scheme was assessed as having Medium or Low level of impact on the receptors 
selected. As a result there would be no significant adverse impacts on visual amenity.

The largest degree of change in visual amenity will be experienced from those areas immediately adjacent to the site, particularly to the 
north of the site, along Sizewell Gap Road and to the west of the site along Aldringham Walks. The new structures at the sub-station will be 
seen as a new sky-line visual element.  However in these views, the new buildings will be seen against a backdrop of either, the Sizewell 
Power Stations or the electricity transmission pylons. 

The scheme proposals will result in new structures in an area of rolling arable land. There will be a moderate degree of negative impact. 
However, it is considered that the restoration of much of the site to heathland will ultimately have a moderate degree of beneficial impact 
on the local landscape. Overall, the development will not result in significant landscape impacts. 

Mitigation measures are considered extremely important for the integration of the new development in the local landscape. The setting of 
the sub-station at a low point of 9m  AOD (rather than at the present 12m AOD) will reduce the visual impact of the sub-station buildings. 
The careful use of colours on the buildings will aid the integration of the new structures in the views.  A woodland screen planting belt will 
ultimately screen the sub-station from many views. Existing screen plantations associated with Sizewell Power Stations will also continue 
to mature and reduce the visibility of the new structures.   There are no cumulative impacts from either onshore or offshore works. 

13.3.2  Commercial Fisheries
The proposed Greater Gabbard Offshore Wind Farm site is fished at all times of the year using a combination of static and moving gear.  
In general, the static gear is deployed by the UK fleet, the vast majority of these vessels being under 10m in length.  Dutch and Belgian 
beam trawlers, who have historic rights to fish in the area of the site, comprise the majority of moving gear effort, predominantly along the 
edges of the banks.  

The site is located at the edge of the range for the UK under-10m fleet, and as such there is only a moderate level of activity.  The main 
fishing methods at the site are drift netting on the banks and long lining (tide perpendicular) off the banks.  Some sporadic trawling from UK 
under-10m vessels is also practiced.

Effects during construction will relate to lack of access to the construction areas, and will be temporary in nature.

With the proposed positioning of wind farm structures clear of the sand banks, drift netting will be able to continue to shoot nets off the Inner 
Gabbard bank and haul on the side of the northern end of the banks clear of the structures. 

The impacts on beam trawling are expected to be significant for those vessels intending to beam trawl at the site.  Within the context of 
the area fished by such vessels this is regarded as low impact.  These are predominantly Belgian and Dutch vessels, with impacts on the 
UK fleet considered to be negligible.

The long lining fleet may benefit from the lack of access for trawlers during wind farm operation, although the magnitude of this effect is 
difficult to predict.  GGOWL intends to engage with the long lining fleet to investigate methods of long lining which can operate safely within 
the wind farm, such as using shorter lines with larger weights.  Such changes may not wholly mitigate any impacts, as there may be lost 
fishing time due to any increased time shooting, hauling and rigging such fishing gear.  Other mitigation measures are described in Section 
11.4.2.

Cumulative impacts on netting and trawling are not considered significant, as few vessels use both areas on a sufficiently regular basis.  
Cumulative impacts on trawling may occur, but due to the nomadic nature of the fishery and the large available area for such methods, the 
cumulative impact is not considered significant.

13.3.3  Commercial Navigation
A navigation survey was carried out on the proposed Greater Gabbard Offshore Wind Farm site to the requirements of Marine Guidance 
Note 275.  Following this the site boundary was modified to account for shipping activity in the region.

A navigation risk assessment has been undertaken on the revised site boundaries, which has identified Worst Credible Scenarios to help 
identify the worst risks and establish whether these are tolerable.  The highest risks posed in each of the major categories of collision, 
drifting, grounding, construction and access are:

A vessel on a planned passage through the Inner Gabbard / The Galloper gap is forced to leave its planned track and enter the wind 
farm and collides with a tower or rotor
A vessel becomes disabled, drifts into the wind farm and collides with a tower
A vessel grounds on the Inner Gabbard or The Galloper and either swings with the tide and strikes a tower or one of her salvaging 
tugs strikes a tower
A vessel drops or drags its anchor over an unburied cable and damages it
A member of the maintenance crew slips between the boat and the boat landing ladder (on a turbine) and is injured

●

●
●

●
●
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Risk reduction measures have been identified and together these reduce the navigational risks of the project to a fully acceptable low level.  
The principal risk reduction measures are summarised below:

Clear marking of the towers with paint, lights, photo-luminescent safety markings and fog signals, in accordance with the Trinity House 
and MCA guidelines
Ensuring that a safe navigational channel is maintained between the Inner Gabbard and The Galloper sections of the wind farm
A properly designed, constructed and maintenance access is provided to the turbine towers, and that only trained personnel are 
allowed to access towers in safe weather conditions
Promulgation of Navigational Warnings, Notice to Mariners, ensuring that the wind farm is properly marked on navigational charts, 
almanacs and pilot books for this area
Operation of the wind farm to MGN275 standards
Formulation and testing of a marine emergency plan with MRSC Thames Coastguards, Sunk VTS and with the Harwich Haven 
Harbourmaster
Burial of all cables as specified in the Project Description
Appropriately designed Safety Zones during construction and operation
Experienced and competent marine contractors engaged to install the foundations, turbines, met masts and transformer platforms 
Deployment of properly trained marine contractors for offshore maintenance and any work boats/support vessels

With the Navigational Warnings, visual and sound markings of the towers in place, the prudent mariner will be well informed and, with 
vigilant watch keeping be able to plan and execute a safe passage around the wind farm.

The risk mitigation measures above may be complemented by the following : 

Surveillance of the site and the integration of AIS information
Vigilant watch keeping and passage plans by mariners using the area
The establishment of a TSS and a VTS that covers the whole of the Sunk area (and thus the wind farm as well)

GGOWL will continue to actively work with the Sunk Users Group, the MCA, the Harwich Haven Harbourmaster and the Sunk VTS.  No 
significant cumulative impacts are predicted.

13.3.4  Archaeology and Cultural Heritage
The sea, seabed and foreshore of the North Sea has been exploited by humans for over half a million years. This ancient landmass has 
been repeatedly inundated both enabling the preservation of archaeological remains and, in more recent epochs, supporting many and 
varied watercraft.  Many such craft have been wrecked in the region of the proposed wind farm.

The archaeological assessment has involved the study of available records and information sources on the known or potential cultural 
heritage in the area of development. It has also drawn on fieldwork investigations that have been conducted during the environmental 
assessment to help inform understanding of the potential for archaeological assets. The result has enabled an evaluation of the potential 
for cultural heritage, mitigation strategies to be  informed, and the need for further investigations.

The assessment did not identify any archaeological material that should prevent the development of the wind farm. Numerous archaeological 
sites and sites of archaeological potential have been identified but with appropriate mitigation, impacts on cultural heritage will be avoided 

●

●
●

●

●
●

●
●
●
●

●
●
●

or minimised. It is anticipated that the flexibility of the wind farm development will allow for the known wrecks and other anomalies to be 
avoided.  Prior to the development taking place, a contingency for the discovery of unexpected finds will be agreed.
 
A detailed ‘Mitigation Implementation Scheme’ should be produced to be agreed with the appropriate authorities including English Heritage. 
The ‘Mitigation Implementation Scheme’ will detail the archaeological methods and techniques to be employed in addition to outlining the 
recording system and standards to be adhered to.  No cumulative effects are predicted.

13.3.5  Socio-economics
A socio economic assessment of the potential impacts of the proposed Greater Gabbard Offshore Wind Farm has been undertaken based 
upon an East of England regional context and relevant published information concerning the ‘baseline’ position.  

The key economic impacts include  the creation and support of employment and revenue in the region, during the construction phase and 
during the operational life of the wind farm.  A total of 438 Full Time Equivalent (FTE) jobs are estimated to be supported in the East of 
England economy.  Across the UK as a whole an estimated 800 FTE jobs would be supported by the construction programme.  

Up to 83 FTE jobs could be supported in the UK by the ongoing operation of the wind farm.  The scale of the employment impact for the 
East of England can be estimated to be in the order of 60 FTE jobs of the total (or 70% of labour sourced in the region).

Other significant positive impacts are envisaged on business and cluster development in the East of England region. A total capacity of 
nearly 2 GW is planned from Round One and Round Two offshore wind farms in the Thames Estuary, which could result in over £2.3 billion 
of expenditure.  There is a strong possibility that a proportion of this capital value will be expended within the East of England region.

Due to its position offshore, the wind farm is unlikely to produce any significant impacts, positive or negative on the Suffolk tourist 
industry.

13.3.6  Noise
An airborne noise assessment has been undertaken to establish the impact from construction and operation of the proposed Greater 
Gabbard Offshore Wind Farm.  The baseline noise environment was established at the nearest landfall receptors to the wind farm at 
Orford and Shingle Street, and for the nearest receptors to the onshore works at Sizewell.  These locations are characteristic of quiet rural 
locations.

The assessment of noise impact from foundation installation work at the wind farm focuses on piling, which presents the worst-case noise 
scenario.  Airborne noise levels have been predicted at the nearest onshore locations (approximately 23km) likely to occur during piling 
operations.   Noise modelling predicts that piling noise may exceptionally reach a level of 30 dB L(A)eq at the shore, with maximum (L(A)max) 
noise levels exceptionally as high as 40dB during temperature inversions and an easterly wind direction.  In these conditions, piling noise 
would be detectable properties onshore. In a westerly wind, noise levels would be expected to be at least 20dB lower than the ‘worst case’ 
predicted level, and in these conditions piling noise would be inaudible onshore.  

Noise is unlikely to present any hazard to persons on ships passing or moored greater than 150m from piling activity. 

For onshore construction, the earthworks at the sub-station and HDD operations may create maximum noise levels of up to 67dB and 73dB 
at the nearest properties respectively.  These equate to a moderate to major temporary impact, respectively, for a short period. Noise from 
the other onshore construction works will be of minor significance.
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During the operations phase of the wind farm, noise levels from the operational wind farm will be significantly below 35dB L(A)90 at 3 
kilometres from the wind farm, and therefore impacts at the coast are considered to be negligible.

During sub-station operation, noise levels have been predicted and the impact on the residential areas have been assessed in terms of BS 
4142, BS 8233 noise guidelines and noise change.  Assuming an optimised attenuation system is to be adopted, which results in a predicted 
noise level of 28dB(A) at the closest receptor.  This is considered to result in a negligible to minor effect with very low significance.

Mitigation measures are described in Section 11.4.6.  Overall no significant impacts are predicted, with the exception of the temporary 
impact of the construction of onshore works.  No significant cumulative impacts are predicted.

13.3.7  Marine Recreation and Amenity
The Thames Estuary is a challenging and complicated area for recreational sailing. It has a density of recreational sailing second in the 
UK only to the Solent area. 

The wind farm location, being over 12 nautical miles offshore from the nearest point on land, is considered to be at the edge of the range 
for day-sailing.  Activities such as canoeing, sail-boarding, personal watercraft, cruiser day-sailing and dinghy activity are rarely seen at the 
site.  Therefore the most likely activity in the area is confined to passages either from East Anglia to Dover, or from the Thames area to the 
Continent (and vice versa).  Some offshore racing does take place periodically in the Outer Thames area.

The Inner Gabbard and The Galloper sandbanks are visited by recreational angling charter parties.  A handful of vessels from Orford and 
Aldeburgh are known to visit the banks, for rod and line fishing.  

Diving activities in this area appear to be relatively infrequent. This is due to the fact that the area is some distance from the shore and the 
sand banks provide a fairly plain dive environment.

The impacts during construction on these interests will mainly relate to lack of access, due to the intention to request a safety zone around 
construction activities.  During construction, vessels will be advised by Notices to Mariners to avoid the immediate area of construction, 
resulting in slightly longer transit times or moving temporarily to different fishing or diving areas.  With suitable mitigation methods (i.e. 
promulgation of the areas to local and foreign organisations, good lighting and marking of the area etc), these impacts are considered to 
be of low significance.  The impacts during export cable installation are temporary and are expected to be low.

During wind farm operation, GGOWL intends to apply for a safety zone of 50m around each structure and a restriction on anchoring within 
550m of any turbine, transformer platform or met mast.  Taking into account the seabed area taken by the wind farm (which is minimal 
compared to the overall site area) and the regular pattern of the wind turbines (with minimum turbine separations proposed of 650m), the 
presence of the turbines and support structures will not unduly restrict navigation of smaller vessels/craft, be they either recreational fishing 
vessels or sailing vessels. Some skippers may prudently elect to navigate around the turbine array, resulting in longer transit times.  

The following measures will be implemented to reduce risk:

the lowest part of the rotor arc will be at least 22m above MHWS, in line with guidance issued by the Royal Yachting Association;
turbine positions will be marked on charts, and lit to the required standards.

As such, the impacts on marine recreation and amenity are not considered significant.  No significant cumulative impacts are predicted.

●
●

13.3.8  Onshore Traffic
For most of the road network considered there is likely to be no significant impacts due to the onshore construction works. This is 
because:

The road network is not taken above its operational capacity by the additional construction traffic, or from cumulative effects with 
Sizewell “A” decommissioning; 
None of these roads are considered to have a poor accident record; 
The changes in total flows are at most ‘slight’ where there are sensitive receptors present; 
There are no increases in HGV numbers greater than 25% where there are sensitive receptors present.

A summary of the assessment of effects of construction traffic is presented in Table 13.3.8-1 below. The main effects of traffic and transport 
for the onshore works are likely to be restricted to certain periods of the construction programme when bulk materials such as fill and 
concrete are being delivered. The effects are predicted to be:

Temporary and restricted to the peaks during the construction period;
Insignificant or perceptible in respect of severance, pedestrian delay,  noise, driver delay, accidents and safety; 
Minor to moderate adverse impacts might arise in relation to temporary and local effects on pedestrian amenity at Sizewell Gap Road 
and/or at sensitive receptors along the route such as Theberton and Middleton Moor.

Issue Assessed Impact Assessment Comments

Noise Neutral

Severance Neutral

Driver Delay Neutral Temporary traffic management required during 
deliveries of abnormal loads

Pedestrian Delay Neutral

Pedestrian Amenity
(Fear and Intimidation) Minor to Moderate Adverse Middleton Moor in peak periods

Accidents and Safety Neutral

Dust and Dirt Neutral Assumes appropriate vehicle Management

Summary Neutral to Minor Adverse Perceptible impacts will be restricted to edestrian 
amenity during peak delivery periods only

Table 13.3.8-1 Summary of Traffic and Transport Assessment

Overall no significant impacts, alone or cumulative, on traffic levels are predicted.

●

●
●
●

●
●
●
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13.3.9  Offshore Oil and Gas
There are no oil and gas installations in the vicinity of the proposed Greater Gabbard Offshore Wind Farm.  Therefore there is no effect on 
such facilities.

13.3.10  Marine Aggregate Extraction
Several areas in the Outer Thames Estuary are utilised for aggregate extraction.  The impacts upon the marine aggregate extraction 
industry may arise from navigation issues and lack of access to extraction areas.

It is extremely unlikely that marine aggregate extraction companies will experience loss of access to their areas as a result of the proposed 
Greater Gabbard Offshore Wind Farm.  Changes in sediment movement behaviour arising as a consequence of the proposed development 
are both localised to the vicinity of the turbine foundations, and small in magnitude relative to the natural movement taking place.

Conversely, the construction of the wind farm may have benefits for the aggregate industry, as all the foundation options may require some 
type of stabilising material, either scour protection for piles or ballast for gravity structures.  

Therefore the effects of the wind farm on marine aggregate extraction will be small, and potentially positive.

13.3.11  Subsea Cables and Pipelines
There are no subsea pipelines in the vicinity of the proposed Greater Gabbard Offshore Wind Farm or the export cable route to Sizewell.

Export cables from the proposed Greater Gabbard Offshore Wind Farm are required to cross operational telecoms cables linking UK 
and Europe.  All such subsea cables that require crossing will have crossing agreements in place with the relevant cable operator.  Such 
agreements will have provision for agreement of the technical crossing specification, a preliminary view of these is presented in this 
Environmental Statement, and will be complemented by agreed working practices on site.

Such working practices will ensure that the existing cables are not damaged during installation, and as a result services are extremely 
unlikely to be disrupted in any way.  Measures will be agreed during the operations period to monitor the performance of the crossing.

It is therefore considered that the impact of the proposed Greater Gabbard Offshore Wind Farm on subsea cables and pipelines will not be 
significant.  No cumulative impacts are predicted.

13.3.12  Marine Waste Disposal and Dumping
The location of the proposed Greater Gabbard Offshore Wind Farm is not within any known licensed waste dumping areas and is therefore 
not anticipated to impact upon their operation.

One location adjacent to the Inner Gabbard array, known as ‘Inner Gabbard (East)’ may be in use at the time of wind farm construction.  
However the disposal of waste at this site and the construction of the wind farm can co-exist without difficulty.

It is therefore considered that the impact of the proposed Greater Gabbard Offshore Wind Farm will not be significant on marine waste 
disposal and dumping.  No cumulative impacts are predicted.

13.3.13  Defence and Civil Aviation

Greater Gabbard Offshore Winds Ltd has consulted Defence Estates, Civil Aviation Authority and National Air Traffic Services on the 
project.  The project is located outside the consultation zone for any civil aerodromes, and both Defence Estates and National Air Traffic 
Service have indicated that they will not submit an objection to the project.

13.3.14  Abandoned Munitions
Historically the Thames Estuary has been the scene of much military conflict, and as such there is a small risk that, during construction and 
operation of the wind farm, unexploded munitions are encountered.  As part of the construction process and operation of the wind farm, 
Greater Gabbard Offshore Winds Ltd will develop a mitigation strategy for dealing with unforeseen munitions.  The impacts of abandoned 
munitions on the project (and vice versa) are not considered significant.

13.3.15  Electromagnetic Interference
Greater Gabbard Offshore Winds Ltd has consulted with telecoms and television operators, and all have confirmed that the wind farm 
is extremely unlikely to provide interference with their operations.  As such, none have indicated that they will submit an objection to the 
project.

The additional 400kV cable required to facilitate the turn-in of the overhead line to the onshore sub-station will not materially increase 
electromagnetic fields currently experienced by local residents.  No cumulative impacts on electromagnetic interfaces are predicted.
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GREATER GABBARD CONSULTATION SCHEDULE
Appendix 4-1

Consultee Jan-04 Feb-04 Mar-04 Apr-04 May-04 Jun-04 Jul-04 Aug-04 Sep-04 Oct-04 Nov-04 Dec-04 Jan-05 Feb-05 Mar-05 Apr-05 May-05 Jun-05 Jul-05 Aug-05 Sep-05 Oct-05 Nov-05 Dec-05

REGULATORS 
DTI x x x x x x x x X x x x x x
Defra (MCEU) x x x x x x x x X x x x
Defra (SFI) x x x x x x x x
CEFAS x x x x x x x x x
DfT x x x x
Crown Estate x x x x x x x x x
English Nature x x x x x x x x x x x x
JNCC x x x x x x x x

STATUTORY CONSULTEES
English Heritage x x
Countryside Agency x x
UK Hydrographic Office x
Environment Agency x x x x x x
DCMS x x

POLITICIANS
John Gummer MP x x
Tim Yeo MP x
Chris Mole MP x

LOCAL CONSULTEES
Sizewell Resident's Association x
Suffolk CDC x x x x x x x x x x x x x
Suffolk CC x x x x x x x x x x x x x
Suffolk Coast and Heath x x x x x x x x
Tendring DC x x x
Essex CC x
Babergh DC x
Waveney DC x x
Maldon DC x x
Aldeburgh Town Council x x x
Leiston Town Council x x x
Felixstowe Town Council x x x

REGIONAL CONSULTEES
GOEE x
East of England Regional Assembly x
East of England Tourist Board x x
Renewables East x x x x x x
Suffolk Chamber x x
East of England Energy Group (EEEgr) x x

MARINE INDUSTRY
BT Marine x x x x
RMC Marine x x x x
Hanson Aggregates x x x x
Interroute x x x x x
BMAPA x

AVIATION
National Air Traffic Service x x
MoD Defence Estates x x x x
Directorate of Airspace Policy x x

NAVIGATION
UK Hydrographic Office x x
THLS x x x x x x
MCA x x x x x x x x x x
Royal Yachting Association x x x x x x x x
Port of London Authority x x x x x x x
Harwich Haven x x x x x x x x x x



GREATER GABBARD CONSULTATION SCHEDULE
Appendix 4-1

Consultee Jan-04 Feb-04 Mar-04 Apr-04 May-04 Jun-04 Jul-04 Aug-04 Sep-04 Oct-04 Nov-04 Dec-04 Jan-05 Feb-05 Mar-05 Apr-05 May-05 Jun-05 Jul-05 Aug-05 Sep-05 Oct-05 Nov-05 Dec-05

Port of Felixstowe x x
Port of Ramsgate x
International Chamber of Shipping x
Chamber of Shipping x x x x x x
NUMAST x  x x
Brightlingsea Harbour Commissioners x
Port of Lowestoft x
RNLI x x
British Sub Aqua Club x
British Marine Foundation x
Receiver of Wreck x x
The Cruising Association x x x
BHAB x x
Medway Ports Association x x
UKCPC x
UK Major Ports Group x
UK Marine Pilots Association x

ENVIRONMENTAL
Marine Conservation Society x x
Greenpeace x x
Friends of the Earth x x
RSPB x x x x x x
CPRE x x
Wildlife and Wetlands Trust x
World Wildlife Fund x x
SMRU x x
WDCS x
Essex Wildlife Trust x
Suffolk Wildlife Trust x x x
Ramblers Association x
Archaeological Diving Unit x
Suffolk Preservation Society x x
The National Trust x
Suffolk Association of Local Councils x
Suffolk Chamber of Commerce x
Alde and Ore Association x
Aldeburgh Gazette x

FISHERIES
NFFO x x
National Federation of Sea Anglers x
Association of SFC's x
Eastern Sea Fisheries Committee x x x x x x
Whitstanle Fisherman's Assoc
West Mersea Fisherman's Assoc x
Thanet Fisherman's Association x x
Kent and Essex Sea Fisheries Committee x x x x

EMI x
Vodafone
Orange
Ofcom
Crown Castle x
Cable and Wireless x
NTL x
BBC x

British Nuclear Group x x



Xerox’s Paper Sourcing Policy and EH&S Requirements for Paper Suppliers

As one of the largest brands of cut-sheet paper in the world, Xerox recognizes its obligation to ensure the responsible management of forests that provide raw materials for the production of paper. Advancing the practice of sustainable forest management among Xerox paper 
suppliers is an important component of Xerox’s own commitment to environmental protection. 

In 2000, Xerox adopted the following position on paper sourcing: 

Xerox sources its paper from companies committed to sound environmental, health and safety (EH&S) practices and sustainable forest management in their own operations and those of their suppliers. Our intent is to protect the health and integrity of forest ecosystems, 
conserve biological diversity and soil and water resources, safeguard forest areas of significant ecological or cultural importance, and ensure sustainable yield. Companies must be committed to compliance with all applicable EH&S regulatory requirements in the countries 
where they operate.

To support this position, Xerox has established a set of EH&S requirements for companies that provide paper to Xerox for resale. The requirements, which cover all aspects of papermaking, from forest management to production of finished goods, will be included in our existing 
process for qualifying suppliers. All Xerox paper suppliers worldwide must meet these requirements to do business with Xerox and must submit detailed documentation, on an annual basis, verifying their conformance. 

Key provisions of the requirements include: 
Commitment to compliance with all applicable EH&S regulatory requirements, including forestry codes of practice and regulations governing legal harvesting of wood.
An effective mill environmental management system and objectives for continual improvement in environmental performance above and beyond regulatory requirements.
Independent third party certification of supplier-owned or managed forestry operations to a Xerox-accepted sustainable forest management standard.

A procurement process that:
Ensures the exclusion of illegally harvested wood raw materials from Xerox papers.
Ensures the exclusion of wood raw materials derived from forest areas of significant ecological or cultural importance unless certified to a Xerox-accepted sustainable forest management standard.
Encourages all suppliers of wood raw materials to practice sustainable forest management.
Strict limits on the use of hazardous materials, including exclusion of elemental chlorine, in the processing and content of Xerox papers. 

We recognize that one of the most significant challenges our suppliers will face in meeting Xerox’s requirements will be to demonstrate that they are safeguarding forest areas of significant ecological or cultural importance. Xerox fully supports multi-stakeholder efforts to identify 
forest areas requiring protection, and to develop information sources and tools that will enable suppliers to identify these areas on their own forestlands and in their procurement of wood raw materials from third parties. Xerox expects its suppliers to take full advantage of these 
resources as part of their sustainable forest management efforts. 
 
* Xerox believes there are a number of sustainable forest management standards whose performance-based provisions for protecting forest ecosystem health, conserving biodiversity, protecting soil and water

Resources, safeguarding areas of significant ecological or cultural value, and ensuring sustainable yield are consistent with Xerox’s requirements. We are offering our suppliers the choice of certification to the Forest Stewardship Council standard or others (including standards 
of the Canadian Standards Association, Sustainable Forestry Initiative, and Pan-European Forest Certification Council) that include these provisions.

For more information about Xerox’s environmental, health and safety programs, please reference: www.xerox.com/environment.
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