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O the mutter overside, when the port-fog holds us tied,
And the sirens hoot their dread!

When foot by foot we creep o’er the hueless viewless deep
To the sob of the questing lead!

It‘s down by the Lower Hope, dear lass,
With the Gunfleet Sands in view,

Till the Mouse swings green on the old trail, our own trail, the out trail,
And the Gull Light lifts on the Long Trail—the trail that is always new.

Extract from L’Envoi by Rudyard Kipling b. 1865
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1 INTRODUCTION

1.1 Environmental Statement

GE Wind Energy is applying to the UK government for permission to develop an offshore wind farm on
Gunfleet Sand, off the Essex coast. As part of the consents process an Environmental Impact Assessment
(EIA) is required. This Environmental Statement (ES) collates the information utilised for that
assessment. It covers why wind energy is needed within the UK, and why this particular site was chosen for
possible development; it goes on to describe the project and environment, and how building the wind
farm may affect area.

This document is structured as follows:

Abbreviations

Chapter 1 Gives a general introduction to the project

Chapter 2 Summarises the consents process and relevant legislation

Chapter 3 Provides a description of the project, including details of onshore
and offshore aspects

Chapter 4 Description of the environment – physical, biological and human
factors

Chapter 5 Discusses what effects the wind farm will have on the environment,
and describes the mitigation measures to lessen the impact

Chapter 6 Details monitoring procedures of the wind farm through
construction, operation and decommissioning to ensure that any
impacts are acceptable

References

Appendices These give more detailed information on points referred to within
the text of the main document

The ES is summarised in a Non-Technical Summary, published as a separate document.

1.2 Background to Wind Power and Technologies

The need for sustainable, efficient power generation is becoming more important as the global
population grows, and many aspects of life are based on technological, electricity powered, innovations.
“Sustainable generation” pertains to any power source that is not depleted with use. Wind is one such
source that is found globally, which, in addition, is not detrimental to the environment where the
generation occurs.

Wind power has been harnessed in Europe since the twelfth century, used through conventional
windmills to grind corn, or pump water. In the nineteenth century, these were single buildings which
could supply the flour for the local community, and were scattered around Britain, particularly in the east
where the geomorphology encouraged consistent wind strengths, and water pumping was required for
drainage.

These wind harnessing structures gradually disappeared after the Industrial Revolution as other methods
for powering mills, such as a national electricity supply, took over. Windmills were not efficient enough,
or consistent enough, to be included in the supply of power as oil, coal and gas were cheaper to extract
and could be used on demand.However, with the awareness of declining fossil fuel reserves, and a shift
towards more environmentally sensitive power sources, wind is once again being exploited. The growth of
the wind power industry onshore, has increased rapidly through the 1990s. The first wind farm in the UK
was constructed at Delabole in Cornwall in 1991, consisting of ten 400kW turbines. There are now 75
operational wind farms in the UK, supplying sufficient energy to power 349,000 homes (BWEA, November
2002).

As the turbines increase in size, larger farms are necessary and technology has improved, there has been a
move to offshore wind turbines, where the wind is stronger and more consistent, and local populations are
not immediately affected by the turbine structures.

The overall potential for energy generation from European offshore wind farms is given in Table 1.1, and
Figure 1.1.

The European offshore wind resource is given in Figure1.1, showing the potential the UK has for offshore
wind power generation. The first offshore wind farm in the UK consists of two turbines near Blyth, which
were commissioned at the end of 2000. However, other small scale offshore wind farms have been
developed elsewhere in Northern European waters since 1991, proving that they are economically viable.
The first intermediate scale offshore wind farms were built in 2000. Amongst these are Utgrunden,
Sweden (10.5MW), Middelgrunden (40MW), and most recently Horns Rev, Denmark (160MW). Larger
offshore wind farms are planned including the Arklow Bank development off Ireland, with 200 proposed
turbines and 520MW capacity.
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Water depth m Up to 10km
offshore

Up to 20 km
offshore

Up to 30 km
offshore

10m 551 587 596

20m 1,121 1,402 1,523

30m 1,597 2,192 2,463

40m 1,852 2,615 3,028

Table 1.1 Offshore wind resources in Europe

(electricity production in TWh/year - 1 TW = 1,000,000MW) (Source: “Study of Offshore Wind Energy in
the EC”, Garrad Hassan & Germanischer Lloyd, 1995)



The main challenges to be addressed by offshore wind farm developments are the accessibility and the
harsher marine environment. The structure must be designed to withstand high forces from both wind
and waves, plus considerations of corrosion and more complicated construction, maintenance and
decommissioning procedures. The increased inaccessibility due to poor weather ensures the need for
advanced technology which gives a higher reliability of power generation. Offshore technology in the oil
and gas industry is already highly developed and can therefore be applied to the growing wind industry.

1.3 Strategic Need for Wind Power

1.3.1 International

Wind power continues to be the fastest growing form of electricity generation globally, with a growth rate
which exceeds 30% annually.

By the beginning of 2002, global wind power installations had reached 25,000 MW, with over 70% being
produced in Europe. In total, this provides enough power to satisfy the needs of around 14 million
households, more than 35 million people (Greenpeace, Windforce 12).

In 1997, the Kyoto Protocol called for a global cut of 5.2% from 1990 levels of greenhouse gas emissions
by 2008-2012. These reductions have resulted in different countries having individual targets for their
energy generation through renewable means.

1.3.2 European

Europe as a whole is aware of the need to reduce causes of acid rain, and greenhouse gas emissions, with
the European Union setting a target of 22% of their electricity to be generated by renewable energy
sources by 2010.

The installed wind energy capacity in Europe has increased by about 40% per year since 1996. Projects
across Europe produce enough electricity to meet the domestic needs of 5 million people. The wind
energy industry has set a goal for 60,000 MW of wind energy capacity to be installed by 2010, which would
provide electricity for about 75 million people.

Figure 1.2 shows the relative contributions of European countries to renewable energy, showing the
marked difference between countries.

1.3.3 National

The Government’s policy on renewable energy is guided by the UK commitments to International and
European climate change instruments. The UK is a signatory to the Convention of the Intergovernmental
Negotiating Committee on Climate Change that was signed at the Earth Summit in Rio in 1992, which has
the primary aim of returning emissions of green house gases to their 1990 levels.
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10 m 25 m 50 m 100 m 200 m

ms-1 Wm-2 ms-1 Wm-2 ms-1 Wm-2 ms-1 Wm-2 Ms-1 Wm-2

> 8.0 > 600 > 8.5 > 700 > 9.0 > 800 > 10.0 > 1100 > 11.0 > 1500

7.0-8.0 350-600 7.5-8.5 450-700 8.0-9.0 600-800 8.5-10.0 650-1100 9.5-11.0 900-1500

6.0-7.0 250-300 6.5-7.5 300-450 7.0-8.0 400-600 7.5-8.5 450-650 8.0-9.5 600-900

4.5-6.0 100-250 5.0-6.5 150-300 5.5-7.0 200-400 6.0-7.5 250-450 6.5-8.0 300-600

< 4.5 < 100 < 5.0 < 150 < 5.5 < 200 < 6.0 < 250 < 6.5 < 300

Figure 1.1 Offshore wind speed in Europe

[source: Risø, European Wind Atlas] with energy intensity in Wm-2 (amount of energy passing through a
square metre)



The Government also signed the Kyoto Agreement in 1998, committing the UK to increase its generation
from renewable sources to 10% of demand by 2010. It has identified wind farms as one of the principal
means to achieve this goal, whilst indicating that their development should be sensitive to landscape and
nature conservation issues. In its Energy Review, published by the Performance and Innovation Unit in
February 2002, it was recommended that these targets are increased to 20% by 2020. The document also
suggested that national planning guidance is reviewed, to ensure that the planning system (which it
identified as an institutional barrier to meeting these targets) makes it clear that there is a national case
for this type of development.

In order to achieve these aims, Planning Policy Guidance Note (PPG) 11 states:

The Department’s guidance on “Preparing Regional Sustainable Development Frameworks” (February 2000) made clear
that the Government hopes that these frameworks will elaborate a regional approach to renewable energy. This should
include regional renewable energy generation targets flowing from the assessments of each region’s capacity to generate
electricity from renewable energy sources. These assessments should take account of environmental considerations and
advice from the Energy Technology Support Unit. RPG (Regional Planning Guidance) should then assist in the
delivery of these targets by defining broad locations for renewable energy development and setting criteria to help local
planning authorities select suitable sites in their plans. RPBs (Regional Planning Bodies) should also set targets in
draft RPG, where sensible to do so, for the structure plan and unitary development plan areas within the region
consistent with the regional targets provided by the frameworks. More positive planning at regional and local levels will
contribute to greater public familiarity with, and acceptance of, prospective renewable energy developments.

1.3.3.1 NFFO Grants

The Electricity Act 1989 introduced a requirement public electricity suppliers to procure a proportion of
their energy from non-fossil fuel sources. This framework requirement was known as the Non-Fossil Fuel
Obligation (NFFO). Five orders were made under the Obligation, the fourth of which was made in 1997.
It was this fourth order which granted a contract for the supply of electricity from the Gunfleet Sands
Project. The contract has a period of 15 years.

NFFO initially provided a protected market for both nuclear power and some renewables, together with a
surcharge on fossil fuel generation. This fossil fuel levy was passed on ultimately to consumers, and
totalled around 10% of generating costs until 1998. It raised £1.3 billion or so each year, £1.2 billion of
this going to the nuclear sector. The nuclear portion of the NFFO was withdrawn in 1998. Since then,
the cost of electricity from wind projects has continued to reduce, as the technology has improved, and as
the later NFFO orders (3-5) have had longer contract periods.

The NFFO system has been replaced with a Renewables Obligation - which will require electricity suppliers
to work towards obtaining 3% (originally 5%) of their power from renewable sources by March 2003 and
10% by 2010. Wind power is likely to meet a significant part of this requirement. Wind is considered
feasible as some of the latest projects are generating at prices competitive with conventional sources - at
around 2p/kWh in some cases (Network for Alternative Technology and Technology Assessment website,
NATTA 2002).
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Figure 1.2 Wind energy generation in Europe



1.3.4 Local

Each region within the UK must contribute to the national strategy of providing 10% of the UK’s power
generation from renewable sources by 2010. The East of England has been identified as an area with high
potential for wind generation due to its high wind resource (Greenpeace, 2002), and has set its own target
of 14% renewable power generation by 2010. ‘Sea Wind East’ estimates that a possible 30GW of wind
farms could be installed offshore East Anglia by 2020, supplying 25% of the current UK energy
consumption.

Within the Eastern Region, there are two proposed offshore wind farms – Cromer and Gunfleet Sands
Offshore, and one which has permission to be developed on Scroby Sands. In addition, there is a third
proposed site on Kentish Flats on the North Kent coast.

1.4 Background to Gunfleet Sands Offshore

The Gunfleet Sands Offshore Development was identified at the same time as the now constructed, and
operating, Blyth offshore wind farm and was originally envisaged as a project that could sustain over 100 x
750kW machines (the most advanced technology at the time). Furthermore, an area to the north of
Gunfleet Sand, known as The Roughs, was also under investigation. Desktop studies were carried out to
assess the physical characteristics of the bank and The Roughs area. Wind resource measurements were
taken from the disused Gunfleet lighthouse located at the northern tip of the bank for approximately 3
months, as well as discussions with statutory and local consultees.

1.4.1 Identification: 1996 - 1999

Onshore wind farm development within the UK during the above period was proving to be successful with
a number of onshore wind farm projects over 10MW being constructed throughout the country. As the
technology improved, the wind industry took positive measures in consulting with offshore statutory
bodies such as the Crown Estate and DTI, to develop a sustainable strategy for introducing wind turbine
structures to the offshore environment.

In addition, a number of companies heavily involved with the onshore wind farm industry were consulting
with offshore specialist companies in trying to assess the best areas for offshore development. As is evident
today with the varying distribution of the 18 “first round” offshore sites, the projects show that the UK
territorial seas have provided wind farm developers many prospective locations.

When identifying a suitable research area, a number of developers saw the east coast of the UK as a viable
region due to the following factors:

• It was considered to have a suitable wind resource for large Wind Turbine Generators.

• Oceanographic conditions related to sea level, tides and storm surges were known to be more benign
than other areas.

• The seabed geology is well defined and therefore engineering assessment in relation to foundation
design simpler.

• High grid capacity availability so that most wind farm locations could easily be connected.

• Port facilities in the souther-east of England are more than adequate to facilitate turbine construction
logistics.

• An offshore construction industry in and around the east coast was established and therefore a skilled
labour force, if required, could be provided.

The main factors for a developer to initially assess site suitability for such a project were:

• Environmental Constraints

• Wind Resource

• Seabed stability

• Proximity to Grid Connection

• Ease of Construction

Using these criteria, the areas around Gunfleet Sand and The Roughs were assessed, using a database of
information built up for both sites, enabling the developer to assess the best location.

1.4.2 Environmental Constraints

An initial survey provided an overview of which areas were protected under various environmental
protection statutes (such as RAMSAR sites), plus any data that were publicly available for the area. Tools
used for this included Geographical Information Systems (GIS), libraries, and consultation with
environmental groups such as RSPB and English Nature, whereby an initial assessment was made that this
site was appropriate for further research.

1.4.3 Wind Resource

Although a large amount of data for onshore locations around this coast were available, it is good practice
to seek a correlation between existing historical data with that of onsite data to adjust the long-term
records to the actual site position. In order to undertake this, a meteorological mast was erected on the
Gunfleet Lighthouse positioned at the northern end of the Gunfleet sand bank. This collected
representative data for both the bank and The Roughs. Both wind speed and wind direction were
recorded for a period of approximately 3 months.

The dataset indicated that the wind resource at the site was sufficient for a project to be viable and
therefore supported the need for further investigation.
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1.4.4 Seabed Stability

The network of multiple sand banks in the area to the east of Gunfleet Sand and The Roughs, and the
dynamic environment created by tidal range, storm surge and fresh water discharge caused the developer
to prioritise research into the mobility of both sites. Existing data for the sites were limited and thus
historical charts were the only reliable source of information. Three admiralty charts, surveyed in 1911,
1971 and 1985, gave varying accounts of the morphology of the bank and The Roughs. Using this
information it was identified that although certain sections of Gunfleet Sand were quite active other areas
were stable. This led to the conclusion that it would be necessary to carry out a hydrographic survey and a
coastal processes study of the area to gain a better understanding of local conditions to ensure optimum
siting and design of the wind farm.

1.4.5 Proximity to Grid Connection

Consultation with the local electricity supply board, Eastern Electricity (now 24seven), confirmed that
there was spare capacity at the Clacton-on-Sea Sub-station, Sladbury’s Lane. A connection route was
suggested by Eastern Electricity and demonstrated to the developer that the onshore component of the
grid connection was both cost efficient and technically feasible. In assessing this, the cost of connection
from The Roughs was almost double that from Gunfleet Sand.

The offshore component of the cable to shore for both The Roughs and Gunfleet Sand were assessed as
technically viable as long as the cables for both were buried to an adequate depth beneath the seabed.

1.4.6 Ease of Construction

A full assessment of how the developer would construct the project was an issue that was assessed by its in
house offshore wind engineering team in Denmark and Sweden, as they were going through a similar
process with the now constructed Utgrunden offshore wind farm. The main issues that were assessed were
draught of conventional installation equipment versus Mean Sea Level (MSL) and Lowest Astronomical
Tide (LAT). Both The Roughs site and the Gunfleet Sand site were assessed as feasible. The local port
facilities of Harwich or Felixstowe were identified as suitable for a logistical base.

The Crown Estate invitation to pre-qualify offshore wind farm sites around the UK allowed the developer
to progress by pre-qualifying the site so that a full evaluation of the area could be carried out. As per the
requirements of the Crown Estate agreement to lease, proposed offshore wind farm developments were to
have limitations imposed upon them:

• The area could not be larger than 10 km2

• The area could have up to 8 sides

• The area could have a maximum of 30 turbine positions

These restrictions limited the development site to the final one chosen.

Upon completion of the initial location assessment, the developer then commissioned a preliminary
environmental impact assessment. The results of which highlighted that at that time the development
would not have a significant affect upon the local environment. Upon receiving this confirmation, the
developer entered into pre-qualification negotiations with the Crown Estate.

1.5 Environmental and Socio-Economic Benefits of Wind Generation

In 2001, the Government facilitated the potential development of 18 new offshore wind farms (of which
the Gunfleet Sands Offshore Project is one), which are anticipated to provide energy for over one million
households. Friends of the Earth estimated that carbon dioxide emissions will be cut by 4.27 million
tonnes each year due to the reduced need for fossil fuels in energy production, plus significant reductions
in sulphur dioxide and nitrous oxides, as well as savings in other pollutants such as particulate matter and
volatile organic compounds.

It has also been shown that a typical wind turbine will recover all the energy expended in its lifetime (i.e.
during manufacture, installation, operation and decommissioning) within 3 months of commissioning,
and that during its 25 year lifetime will supply almost 100 times this energy input (Danish Wind Turbine
Manufacturers Association Wind Power Information Note 16, 1997).Offshore wind farms are considered
to achieve these benefits with less negative impact than onshore wind farms as visual and noise effects will
be lower. However, the positive socio-economic impacts such as the creation of jobs and increase in local
spend will be comparable. It is probable that the Government’s targets can only be achieved if the
offshore resource is developed, and although the skills and expertise to do this already exist, it is
important that the techniques required are developed and refined as soon as possible. Many of the
techniques employed in the realisation of offshore wind farms have come from the Oil & Gas industry,
and as exploitation in the Southern North Sea becomes less viable, wind energy represents a potential new
area of business for companies and individuals working in the offshore industry.By early 2002, there were
948 wind turbines installed in the UK (all but two of these being onshore) with a total rated capacity of
483 MW, capable of supplying power to the equivalent of 327,000 homes. This represents reductions in
‘green-house’ gas emissions equivalent to 1.25 million tonnes carbon dioxide, 13,000 tonnes sulphur
dioxide and 4,000 tonnes nitrous oxides. However, this represents only 0.4% of the UK’s current demand
(BWEA). In autumn 2002, the number of turbines had increased to 974, rated to provide 530.5 MW
which can power 349,000 homes.

Despite the fact that developing wind farms in offshore locations presents its own set of engineering
challenges and environmental issues that need to be addressed, offshore sites tend to have better wind
resources, with less turbulence, more consistent wind, and less extreme temperature. Studies undertaken
in Denmark have suggested that there is a 20 to 30% increase in yield for offshore turbines compared to
similar machines operating on land (Krohn, 2001). Offshore turbines do not need towers to be as tall as
their land based counterparts as there is less turbulence (due to surface roughness) in the wind at sea.
Offshore sites also allow much larger, and therefore more efficient, turbines to be used, as it is easier to
transport larger components to site.There are expected to be significant employment opportunities
resulting from the growth of the UK wind industry. The BWEA suggests that between 8,000 and 35,000
jobs could result from offshore projects across the country.

A total of 4.5 full time jobs per megawatt installed has been estimated in a report for Greenpeace. This
figure has been calculated to include all aspects of the industry, manufacture, project design, installation
and operation and maintenance. It was derived following consultation with existing developers and
offshore operators, based on experience gained from working on onshore and semi-offshore wind farm
sites (Border Wind, 1998).
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Studies carried out by the Energy Technology Support Unit (ETSU) on behalf of the Department for
Trade and Industry (DTI) indicated that the European wind market alone will account for some £35
billion of investment and will employ about 150,000 people by 2005. In addition to the creation of jobs,
the industry will create significant opportunities for manufacturers and suppliers, including the provision
of electrical and civil engineering services, cabling and electrical components, transport and logistical
support, and a whole range of other second tier materials and components. Wind energy has been shown
to sustain more jobs per unit of power than either nuclear or fossil-fuel energy. Switching from the latter
to renewable energy will, overall, create more jobs in the energy sector, something that the Green Party
consider to be “a vital part of the Green industrial revolution which is necessary to stop climate change"
(Green Party).

1.6 Scope of the Environmental Impact Assessment

Two routes for consent are detailed in Chapter 2, both of which formally require an Environmental
Impact Assessment to be undertaken. However, an EIA is useful to the development in several ways, in
addition to aiding the consent process. To establish the nature of the environment, and gauge local usage
of the area, enables the development to be designed to minimise impact on habitats and on human
activities. In conjunction with this, the collation of such information in one document facilitates a
decision by planning authorities.

The assessment is distributed as a report – the Environmental Statement. This report collates:

• a description of the development

• consideration of alternatives

• a description of the environment

• the impact on various aspects of the environment

• measures to mitigate these impacts, by prevention, reduction or compensation

• monitoring of the effects if the development proceeds

This content conforms with best practice guidelines (Essex Planning Officers’ Association, 2001).

The impact on the environment, both near and far-field, is discussed regarding its significance. This
report assesses whether effects are temporary, permanent, small scale, large scale, positive or detrimental,
and whether overall this contributes to a negligible, low, moderate or highly significant impact. In
addition, mitigation measures are suggested to minimise the effect that the development will have, with
further recommendations for monitoring to ensure the impacts are as expected, or are being managed
correctly.

1.7 Consultations Programme

Within the consents process there is the requirement to consult statutory consultees. These include:
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List of Consultees

Angling Skippers ITC

Blackwater Oystermen’s Association JNCC

Bradwell Marina Leigh and Southern Fishermen’s Association

Brightlingsea & District Fisherman’s Association Leigh on Sea Shellfish Merchant’s Association

Brightlingsea Harbour Office London Port Health Authority

Brightlingsea Town Council Maldon District Council

BT Marine Safety Agency

Burnham and District Fishermen Maritime and Coastguard Agency

Cable & Wireless Medway Council

CEFAS Medway Ports

Civil Aviation Authority Ministry of Defence

Clacton & District Fisherman’s Society National Air Traffic Services

Clacton Aerodrome National Farmers Union

Clacton Fishermen NTL

Colchester Borough Council Port of London Authority

Colchester Port Radio Communications Agency

Countryside Agency, East of England Region Ramblers Association

Crown Castle RNLI

Defence Estates Rochford District Council

DEFRA Royal Society for the Preservation of Birds

Department of Trade and Industry Royal Yachting Association, Eastern Region

DTLR Sea Fisheries Inspectorate

East of England Tourist Board St Osyth Parish Council

English Heritage Tendring District Council

English Nature TGWU South East England & East Anglia

Environment Agency Thames 21

Essex County Council Thames Explorer Trust

Essex Police Marine Unit Thames Water

Essex Shellfishermen’s Association The Blackwater Project Officer, Maldon District
Council

Essex Wildlife Trust Thurrock Council

Frinton & Walton Town Council Trinity House

Greater London Authority Walton Fishermen

Harwich Fisherman’s Association West Mersea Fisherman’s Association

Harwich Haven Authority Westminster Gravels Ltd

Holehaven Fishermen’s Association

Kent and Essex Sea Fisheries

Kent Environmental Consultancy

Table 1.4 List of Consultees



DTI
DEFRA
CEFAS
Countryside Agency
English Nature
Environment Agency
Local Council – Tendring District Council
County Council – Essex District Council
Ministry of Defence

However, other national associations can also contribute useful opinions to the scheme and have valid
concerns such as:

Marine Coastguard Agency
National Air Traffic Services
Port of London Authority
Trinity House
RSPB
Royal Yachting Association

It is also important to involve associations locally who will be directly affected by the scheme such as local
fisheries bodies, companies in the tourism industry and local inhabitants.

Table 1.4 gives a full list of the organisations and individuals consulted during the assessment period. GE
Wind Energy intends to continue this consultation process throughout the pre-construction period, and
monitor opinion once the wind farm is in operation.

In addition to above list of consultees, public open days were held to discuss the development with the
local residents. These were held at:

Jaywick 13 June 2002

Clacton-on-Sea 14-15 June 2002

Walton-on-the-Naze 22 June 2002

Frinton-on-Sea 8 July 2002

Overall, approximately 600 people visited the exhibition, where they had the opportunity to read about
the development and discuss issues with those involved. Approximately one third of those who attended
the exhibitions signed a Visitors Book. Of these, 80% made positive comments, 2% neutral, 3% negative,
and 15% did not comment.

Also present at these open days was a student from the University of East Anglia, who undertook an
independent assessment of public opinion regarding the renewable energy in general, and the Gunfleet
Sands Offshore project.

Further to the open days above, two further open days were held in Clacton-on-Sea to update local
residents on progress of the project and ereview the Environmental Statement. These were held on 7-8
November 2002, and approximately 325 people attended.

GE Wind Energy is intending to continue the consultation programme throughout the development
stage, keeping local residents and business informed of progress.
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Hydrosearch Group

Chris Jenner, Genevra Harker, Tim Pugh, Mike
Postle-Hacon, Marnie Whyte, Phil Smith, Colin
Munro, Colin Charley, Richard Sorapure, Caroline
Weir, Chris Harker, Rhod Powell and Peter Dodds

Various

ABP Marine Environmental Research Coastal Process Study

ARM Conservation Ltd Onshore amphibian and
reptile survey

Bond Pearce Legal Advice

British Geological Survey Coastal Process Study

CorrOcean Collision Risk Assessment

Hayes McKenzie Partnership Airborne Noise

Landscape Design Associates Visualisation and Seascape
Assessment

Lawrence Environmental Consultants Ornithology

Project Management Support Services Visualisation and Onshore
Civil Works

Qinetiq Radar and Underwater
Noise

Scott Wilson Oceans Engineering Decommissioning

Terri Tarpey Onshore Botanical Surveys

Titan Environmental Surveys Ltd Geophysical and
Environmental Surveys

Table 1.5 Contributing companies and consultants



1.8 List of Consultants

Under the overall project management of Hydrosearch, several consultants and companies have been
involved in the process of the EIA. These are listed  in Table 1.5.

GE Wind Energy also wish to acknowledge the very important contribution from local residents, who have
given invaluable assistance throughout the Environmental Impact Assessment process.

1.9 Additional Copies of the Environmental Statement

This Environmental Statement (ES) will be sent to statutory consultees and be available on display in the
local area. The venues that will have a copy of the ES on display are:

• Tendring District Council, Town Hall, Station Road, Clacton-on-Sea

• Tendring District Council Council Office, Thorpe Road, Weeley, Clacton, Essex CO14 8PZ

• Frinton & Walton Town Council, The Council House, Triangle Shopping Centre, Frinton-on-Sea CO13
0AU

• Clacton Tourist Information office, 23a Pier Avenue, Clacton-on-Sea, Essex CO15 1PN

• Wick Lodge, 146 Jaywick Lane, Jaywick, Clacton-on-Sea

• Columbine Centre, Princes Esplanade, Walton-on-the-Naze, Essex CO14 8PZ

• Walton Community Project, 61 High Street, Walton-on-the-Naze, Essex CO14 8AG

• Clacton Library, Station Road, Clacton-on-Sea CO15 1SF

• Frinton Library, 59 Old Road, Frinton-on-Sea CO13 9BU

Additional hardcopy and electronic copies of this document may be obtained for a fee, from:

GE Gunfleet Ltd
Prince Consort House
27-29 Albert Embankment
London
SE1 7TJ

or through the website www.gunfleetsands.co.uk.
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2 CONSENTS POLICY

2.1 Introduction

In the UK, the main landowner of the territorial seabed is the Crown Estate. In April 2001, the Crown
Estate issued Agreements for Lease to 18 developers at 18 sites around the UK coast for offshore wind
power generation. This was the culmination of an extensive pre-qualification procedure, which consisted
of 3 stages:

Stage 1: Pre-qualification of developer

This considered

• Financial standing

• Proven offshore development expertise

• Wind turbine expertise

Stage 2: Site allocation

Proposed sites were required to meet the following conditions

• Lie within the 12 nautical mile territorial limit around the UK

• 10km from any other offshore wind farm development site

• Minimum generating capacity of 20MW

• Maximum of 30 turbines

• Area up to 10km2

• Consideration of environmental factors such as shipping lanes, fisheries, conservation areas, dredging
areas, cables and pipelines

Stage 3: Granting of Agreement to Lease

An Interdepartmental Offshore Consents Forum, including the Department for Trade and Industry
(DTI), the Department for the Environment, Food and Rural Affairs (DEFRA), the Department for
Transport, Local Government and the Regions (DTLR) and the National Assembly for Wales (NAW) was
formed to consider the most appropriate means to consent and authorise offshore wind energy
development. This has resulted in advice from the Forum and in the formation of the Offshore
Renewable Consents Unit (ORCU), which provides for a streamlined administration process centred on
the DTI.

2.2 Relevant UK Consents and Applications

The following consents may need to be considered within the application process, and will be expanded
upon below:

Food and Environment Protection Act 1985 (FEPA) – Section 5

Coast Protection Act 1949 (CPA) – Section 34

Water Resources Act 1991 – Section 109

Crown Estate Act 1961 – Section 3

Electricity Act 1989 – Section 36 and Section 37

Town and Country Planning Act 1990 (TCPA) – Section 57 and Section 90

An alternative route to gaining consent is through the Transport and Works Act 1992 (TWA).

2.2.1 Food and Environment Protection Act 1985 – Section 5

This Act specifies that a licence is required from the Secretary of State for the Environment and Rural
Affairs for any deposited material. This includes:

• the placement of materials during construction and related activities

• the disposal of waste at sea

• the introduction of tracers, biocides, and certain other substances

The legislation applies to deposits made in all UK controlled waters, and for some activities extends to
anywhere in the sea.In the context of offshore wind farms, this covers:

• the installation of a meteorological mast and foundations, plus associated oceanographic sensors

• drilling of boreholes

• installation of turbines and foundations

• placement of scour protection

• burial of cables at the site and connection to shore

• dumping of excavated material

• associated construction works (e.g. coastal defence modifications, junction boxes)

• aspects of the environmental sampling programme

The aim of this legislation is to minimise the impact on the marine ecosystem, human health and other
marine activities.

2.2.2 Coastal Protection Act 1949 – Section 34

In Section 34 the Secretary of State for Transport, Local Government and the Regions considers any
development which may disrupt or cause danger to navigational interests. Consent is required for all
marine works associated with:
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• the construction, alteration or improvement of any works on, under or over any part of the seabed lying
below the level of mean high water springs (MHWS)

• the deposit of any object or materials below the level of MHWS

• the removal of any object or materials from the seabed below the level of MHWS

2.2.3 Water Resources Act 1991 – Section 109

Any structure, including cabling, in, over or under a watercourse that is part of a main river requires
consent from the Environment Agency (EA).In the context of Gunfleet Sands Offshore, the onshore cable
route will be required to pass under sections of Holland Brook, which is defined as a “main river”.

2.2.4 Crown Estate Act 1961 – Section 3

Consent is required under the Crown Estate Act to place a structure on or pass cables over Crown seabed
or foreshore. The Crown Estate can grant consent by transfer of freehold, Licence, or through grant of a
Lease for the land affected. This will be necessary if the cable passes over the intertidal area and
foreshore, and where it is trenched on the seabed.

2.2.5 Electricity Act 1989 – Section 36 and 37

Under Section 36 of the Electricity Act, consent is required from the Secretary of State for Trade and
Industry for the construction, extension or operation of a generating station, of over 1MW capacity, unless
otherwise exempted. This includes offshore power stations within territorial waters, except for those
solely generating power for offshore installations.Within Section 36, associated onshore works, such as an
electrical sub-station, can be included in the site specified within the application. In such cases, the
developer can apply for deemed planning permission under the TCPA (discussed later) to cover those
associated works.An environmental impact assessment is required by the Electricity Act.Section 37 covers
overhead power lines onshore. Although this is applicable to some developments, it does not have to be
considered for Gunfleet Sands Offshore as the power cable onshore will be buried throughout.

2.2.6 Town and Country Planning Act 1990 – Section 57 and Section 90

For certain onshore components of the wind farm, such as a substation, it may be necessary to have
planning consent. This may be included within the Section 36 application (as above) or the TWA Order
application, both requiring deemed planning permission to be sought under Section 90 of the TCPA. An
alternative is to gain planning permission from the relevant local planning authority (LPA), which in this
case is Tendring District Council. By gaining permission from the LPA the onshore components are
separated from the offshore works. In this case, the LPA may be reluctant to give permission in isolation
from the project as a whole and therefore, the timing of the application should be considered carefully.In
addition, Section 57 is needed for placement of foundations in the seabed, and the location of an offshore
sub-station.

2.2.7 Transport and Works Act 1992

An Order under the TWA provides the statutory means by which the right of navigation may be
extinguished or temporarily changed to accommodate the development. Offshore wind farms are
encompassed by the Act within the definition of offshore installations. The Order can also be used to
authorise ancillary works onshore. As with the Electricity Act deemed planning permission can be granted
through the TCPA, or separate planning permission can be sought from the LPA, as the Order itself does
not grant planning permission. However, should separate planning permission be given by the LPA this
would be required prior to the Secretary of State for Trade and Industry making an Order.Should a TWA
Order be made, this negates the need for a licence under the CPA. However, a FEPA licence is still
required. In addition to navigation rights, which provide a statutory defence against any claims for
interference with navigation, an Order may also provide the means for compulsory acquisition of
land.The TWA also requires an EIA to be undertaken. All applications for TWA Orders are processed by
the TWA Processing Unit, within the DTLR.The routes for the consent process are given in Figure 2.1.
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2.3 European Legislation

The EC Directive 85/337/EEC as amended by Directive 97/11/EC requires that an environmental impact
assessment (EIA) is undertaken to support any development applications for projects which are included
in Schedule 1 or 2, and which may cause significant environmental effects. Offshore wind farm
developments are listed within Schedule 2 as “installations for the harnessing of wind power for energy
production (wind farms)”. Consequently, an EIA is necessary for this development.

The Habitats Directive 92/43/EEC aims to sustain biodiversity through the conservation of natural
habitats and wild flora and fauna. This has been integrated into UK legislation through the Conservation
(Natural Habitats etc) Regulations 1994, and has led to the definition of Special Areas of Conservation
(SACs) – at present these remain at candidate status.Similarly, bird species and habitats within the
European Union are protected through the Birds Directive 79/409/EEC, which has led to the
establishment of Special Protection Areas (SPAs).

If there is any possibility that a development will affect an SAC or SPA (or candidate site), an
“Appropriate Assessment” must be made. There are several candidate sites along the coastline near
Gunfleet Sand, and although these are not expected to be significantly affected, the issues associated with
these sites are discussed in greater detail in Chapters 3 and 4.

2.4 Other Applicable Guidance and Standards

Although the above regulations are specifically for the wind farm development there are other legal
requirements for developments in general.

2.4.1 Archaeology and Wrecks

Further to the transfer of responsibility for marine archaeology in England to English Heritage, changes
are anticipated to the implementation of legislation, planning and policy. The details of such changes are
not yet known. A provisional statement has been made, titled Taking to the Water: English Heritage’s Initial
Policy for the Management of Maritime Archaeology in England (Roberts and Trow, 2002). The regulations
discussed here were appropriate in Summer 2002.Further details for all the following documents are given
in the Gunfleet Sands Offshore Wind Farm: Archaeological Assessment (Wessex Archaeology, 2002).

2.4.1.1 Ancient Monuments and Archaeological Areas Act 1979

Monuments that are of national importance can be protected by being added to the schedule of
monuments protected under the Ancient Monuments and Archaeological Areas Act 1979 (as amended
1983). It is an offence to damage a ‘scheduled monument’ or to carry out a range of specified activities,
unless a licence for these activities has been obtained, in the form of ‘scheduled monument consent’.The
Ancient Monuments and Archaeological Areas Act 1979 is administered in England by the Department of
Media Culture and Sport (DCMS), through English Heritage.

2.4.1.2 Planning Policy Guidance 16

Planning law only applies within the territory of local authorities which, as a general rule, extends only to
the low water mark. However, English Heritage and the Royal Commission on the Historical Monuments
of England (RCHME) included the following statement in England’s Coastal Heritage, referred to
below:”Although it remains government policy not to extend the Town and Country Planning system to the territorial
sea, the principles set out in Planning Policy Guidance Note 16: Archaeology and Planning should be applied to the
treatment of sub-tidal archaeological remains in order to secure best practice.” This sets out the Secretary of State’s
policy on archaeological remains. It acknowledges the potentially fragile and finite or irreplaceable
nature of such remains, and states that the desirability of preservation of archaeological remains and their
setting is a material consideration within the planning process. PPG 16 provides that there is a
presumption in favour of the physical preservation of nationally important archaeological remains, and
that where preservation in situ is not justified it is reasonable for planning authorities to require the
developer to make appropriate and satisfactory provision for excavation and recording of these
remains.Paragraph 19 of PPG 16 suggests that it is in developers’ own interests to include an initial
assessment of whether the site is known or likely to contain archaeological remains as part of their
research into the development potential of a site. Paragraph 22 adds: ‘Local planning authorities can
expect developers to provide the results of such assessments ... as part of their application for sites where
there is good reason to believe there are remains of archaeological importance’. PPG 16 also notes that in
spite of the best pre-planning application research, there may be occasions when the presence of
archaeological remains only becomes apparent once development has commenced.

2.4.1.3 Planning Policy Guidance 20

Planning Policy Guidance: Coastal Planning (PPG 20) notes that the coastal zone has a rich heritage both
above and below low water mark, which includes buildings and areas of architectural or historic interest,
industrial archaeology, scheduled and other ancient monuments and other archaeological sites. PPG 20
also makes specific references to sites of archaeological and built heritage interest in the information
required by local planning authorities in addressing coastal planning.

2.4.1.4 England’s Coastal Heritage

England’s Coastal Heritage: a statement on the management of coastal archaeology (1996), published by
English Heritage and the Royal Commission on the Historical Monuments of England (RCHME), also
made several recommendations, including:

Development control and environmental assessment: Coastal archaeological interests should be
adequately reflected in structure and local plans, and consistently and comprehensively included in
Environmental Assessment procedures for coastal and marine developments (including harbour works,
mineral extraction, oil and gas related projects, capital dredging projects, cable projects, and waste water
treatment and disposal) and other activities requiring sectoral consent.

2.4.1.5 Identifying and Protecting Palaeolithic Remains

Identifying and Protecting Palaeolithic Remains; archaeological guidance for planning authorities and
developers (English Heritage, May 1998) draws attention to the importance of Palaeolithic remains and
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states that they must be considered in line with PPG 16 when potentially affected by development
proposals. Palaeolithic archaeological sites are defined as any land where artefacts or traces of a human
presence of Pleistocene date have been found.

It is worth noting that the potential for Palaeolithic (and Mesolithic) remains underwater is recognised as
a gap in current knowledge. A recent report supported by English Heritage states that ‘an assessment is
required of the potential of underwater and coastal resources for the Palaeolithic and Mesolithic’
(Prehistoric Society, July 1999).

2.4.1.6 Protection of Wrecks Act 1973

The proposed wind farm lies within UK territorial waters, in which the Protection of Wrecks Act 1973 may
be applied. Under the 1973 Act, wrecks and wreckage of historical, archaeological or artistic importance
can be protected by way of designation. It is an offence to carry out certain activities in a defined area
surrounding a wreck that has been designated unless a licence for those activities has been obtained from
the Government. Generally, the relevant Secretary of State must consult appropriate advisors prior to
designation, though it is also possible to designate a wreck in an emergency without first seeking
advice.There are no wrecks or areas subject to designation under the Protection of Wrecks Act within the
Marine or Coastal Study Areas. The nearest wreck designated under the Act lies in the South Edinburgh
Channel, approximately 20 kilometres to the south of the proposed wind warm (see Section 4.4.5for
further details).If a wreck of historical, archaeological or artistic importance was discovered in the course
of proposed works, then it would be possible for the Secretary of State to designate it at very short notice,
irrespective of any inconvenience to development.

2.4.1.7 Merchant Shipping Act 1995

Within the context of the Merchant Shipping Act 1995 ‘wreck’ refers to “flotsam, jetsam, derelict and
lagan found in or on the shores of the sea or any tidal water. It includes a ship, aircraft or hovercraft,
parts of these, their cargo or equipment. It may be of antique or archaeological value such as gold coins,
or a yacht or dinghy abandoned at sea, or items such as drums of chemicals or crates of foodstuffs”
(Definition from the Receiver of Wreck).

Ownership of wreck lies in the original owner or their successor, unless they fail to make a claim to the
Receiver of Wreck within one year of notification. Ownership of unclaimed wreck from within territorial
waters lies in the Crown or in a person to whom rights of wreck have been granted. Procedures are set out
in the Merchant Shipping Act 1995.

2.4.1.8 Protection of Military Remains Act 1986

Under the Protection of Military Remains Act 1986, all aircraft that have crashed in military service are
protected, and the Ministry of Defence has powers to protect vessels that were in military service when
they were wrecked. The Ministry of Defence can designate named vessels as ‘protected places’ even if the
position of the wreck is not known. In addition, the Ministry of Defence can designate ‘controlled sites’
around wrecks whose position is known.In the case of ‘protected places’, the vessel must have been lost
after 4 August 1914, whereas in the case of a wreck protected as a ‘controlled site’ no more than 200 years
must have elapsed since its loss. In neither case is it necessary to demonstrate the presence of human

remains. Diving is not prohibited at a ‘protected place’ but it is an offence to tamper with, damage, move
or remove sensitive remains. However, diving, salvage and excavation are all prohibited on ‘controlled
sites’, though licences for restricted activities can be sought from the Ministry of Defence. Additionally, it
is an offence to carry out unauthorised excavations for the purpose of discovering whether any place in
UK waters comprises any remains of an aircraft or vessel which has crashed, sunk or been stranded while
in military service.

2.4.1.9 JNAPC Code of Practice for Seabed Developers

The Code of Practice for Seabed Developers, which was prepared by the Joint Nautical Archaeology Policy
Committee (JNAPC), extends the principles of development-led archaeology on land to development at
sea. It was endorsed by the Department of National Heritage (now DCMS) following discussion between
archaeologists and many industry groups, including the British Marine Aggregates Producers Association
(BMAPA). The provisions of the Code are set out in the Wessex Archaeology 2002 Report.

2.4.2 Noise Assessment

2.4.2.1 Operational Noise Planning Policy Guidance

The development of Offshore wind farms has not been specifically considered within planning policy
within the UK. However, guidance does existfor onshore noise within Planning Policy Guidance 24:
Planning and Noise, which gives a basis for the underlying principles to be considered.

2.4.2.2 Planning Policy Guidance 24: Planning and Noise

Planning Policy Guidance: Planning and Noise (PPG 24) issued by the Department of the Environment in
September 1994 gives guidance to local authorities in England on the use of their planning powers to
minimise the adverse impact of noise.

It is recognised that developments that improve essential infrastructure may generate noise. However, it
advises that local authorities should ensure that such development does not generate an unacceptable
degree of disturbance. It is therefore recognised that some disturbance is allowed for such
developments.PPG24 states that special consideration is required where noisy development is proposed in
or near Sites of Special Scientific Interest (SSSIs). Gunfleet Sand is located outside any locally designated
areas.

2.4.2.3 Planning Policy Guidance Note 22: Renewable Energy

A Planning Policy Guidance Note on Renewable Energy (PPG 22) was issued by the Department of the
Environment in February 1993. Guidance was given with respect to wind farm developments within the
Annex on Wind Energy which accompanied this PPG and which covered a number of factors including
noise. It should be noted that no direct reference exists within this document with respect to Offshore
Wind Farms except the following: While recognising that in the long-term, activity off-shore may prove commercially
viable it is likely to be more costly and technically riskier than on-shore development.
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It should be noted that the PPG 22 was issued in February 1993 and is currently in the process of revision.

2.4.2.4 The Assessment and Rating of Noise from Wind Farms: ETSU-R-97

The guidance within ETSU-R-97 is, again, primarily aimed at the development of wind farms onshore and
not offshore. However, the methods outlined within the document are appropriate for offshore wind
farm noise assessment where dwellings are to be found along the coastline.

ETSU-R-97 proposes that when background noise levels are low, i.e. below 30 dB LA90, that an absolute
noise level criterion be adopted. In these circumstances, it was the Working Group’s opinion that there is
no need to restrict noise levels to below an LA90,10 min of 33 dB, equivalent to about 35 dB LAeq,10 min. The
reasoning behind this absolute limit is that if an environment is quiet enough not to disturb the process of
falling asleep or sleep itself, then it should be quiet enough for the peaceful enjoyment of one’s patio or
garden. This proposed absolute level follows the guidance within CEC EUR Report 5398e. The CEC
Report discusses the effects of noise upon occupants of buildings and recommends internal and external
noise levels which will not effect sleep or relaxation in external and internal environments. Further
details are given in Appendix 1.

The report indicates that setting a low level of 35 dB LAeq (33 dB LA90) would be a damaging constraint
upon wind energy development within the UK. Therefore, the absolute limit proposed by the DTI NWG
lies between a level of 35 to 40 dB LA90,10 min when the prevailing background noise level is below 30 dB
LA90.

2.4.2.5 Sleep Disturbance Criteria

International Guidance concerning the effects of noise upon sleep are covered in a number of documents
discussed within ETSU-R-97. In general, if internal noise levels are limited to a range of no more than 30 -
35 dB LAeq, then sleep disturbance and any adverse effects of noise upon sleep will be minimised. Since
the issue of ETSU-R-97, further guidance as been issued by the World Health Organisation (Guidelines
for Community Noise), in March 2000, which has been adopted within BS 8233:1999 Sound Insulation
and noise reductions for buildings – Code of practice. It would seem that BS 8233 was modified before
the final WHO report was issued.

The Guidance within BS 8233 follows the advice contained within the WHO Report which states that
unoccupied indoor ambient noise levels within bedrooms are “good“ when in the range of around 30 dB
LAeq and “reasonable” when around 35 dB LAeq. Individual noise events should also be limited to no more
than 45 dB LAmax. However, this internal noise level criterion if not relevant for wind turbine noise as it
refers to individual, discrete noise events.

The WHO Guidance also advises as to what is an acceptable external noise level to a bedroom and gives a
value of 45 dB LAeq as being sufficiently low to protect the sleep of an occupant of a building even when
windows are open for ventilation.

2.4.2.6 Construction Site Noise Planning Policy Guidance

Guidance within PPG 24, Planning and noise indicates at paragraph 21 the following with respect to noise
from construction sites.

Detailed guidance on assessing noise from construction sites can be found in BS 5228, parts 1 – 4. In
particular, Part 1:1984, “Code of practice for basic information and procedures for noise control” will be
useful because as well as giving general advice it describes a method for predicting noise from
construction sites.

BS 5228 has been revised a number of times since the issue of this guidance, the latest being in 1997. The
guidance within BS 5228 is unable to provide detailed guidance for determining whether or not a noise
from a site will constitute a problem in a particular situation. However, as an indication of the levels that
may be required to protect against sleep disturbance, levels as low as 40 dB LAeq,1 hour at the façade of a
building may have to be maintained. This level of external noise will result in an internal noise level that
lies between 30 – 35 dB LAeq, the sleep disturbance criteria used for the assessment of the operational wind
turbine noise levels.

2.4.3 Protected Species

Certain species are protected by various UK regulations. In the context of this study, the appropriate
species include: Great Crested Newt, Water Voles, Reptiles, and Birds.

2.4.3.1 Great Crested Newt

The Wildlife and Countryside Act (1981, as amended by the Countryside and Rights of Way Act 2000)
includes species such as the Great Crested Newt. This means it is an offence to:

• Intentionally kill, injure or take a Great Crested Newt [Section 9(1)]

• Possess or control any live or dead specimen or anything derived from a Great Crested Newt [Section
9(2)]

• Intentionally or recklessly damage, destroy or obstruct access to any structure or lace used for shelter or
protection by a Great Crested Newt [Section 9(4)(a)]

• Intentionally or recklessly disturb a Great Crested Newt while it is occupying a structure or place which
it uses for that purpose [Section 9(4)(b)]

In addition, the Habitats Directive also protects the Great Crested Newt, and makes it an offence to:

• Deliberately capture or kill a Great Crested Newt [Regulation 39(1)(a)]

• Deliberately disturb a Great Crested Newt [Regulation 39(1)(b)]

• Deliberately take or destroy the eggs of a Great Crested Newt [Regulation 39(1)(c)]
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• Damage or destroy a breeding site or resting place of a Great Crested Newt [Regulation 39(1)(d)]

There is a provision for DEFRA to issue a licence under Regulation 44(2)(e) of the Habitats Regulations
1994 for the

(i) purpose of preserving public health or public safety or other imperative reasons of overriding
public interest, including those of a social or economic nature, and beneficial consequences of primary
importance for the environment, to allow activities that would otherwise be illegal.

It must be demonstrated that

(ii) there is no satisfactory alternative to the proposals requiring a licence, and

(iii) the action authorised will not be detrimental to the maintenance of the Great Crested Newt
population at a favourable conservation status in their natural range.

On the date of publication for this ES, the licence from DEFRA is required after the local authority has
granted planning permission. However, there is a proposal to amend this process so that the licence
becomes part of the local planning process, streamlining the consents procedure.

2.4.3.2 Water Voles

Water Voles are also included in The Wildlife and Countryside Act (1981, as amended), but only with
regards to Section 9 (4), which protects their places of shelter (see above).

The relevant Statutory Nature Conservation Organisation (English Nature) may issue a licence to allow
activities which would otherwise be an offence under the Act, but only for scientific, conservation or
educational purposes. This means there is no provision for a licence to be granted for development or
maintenance operations.

However, the law is not intended to prevent all such works, but requires full attention to the presence of
Water Vole and appropriate action to be taken to safeguard their places used for shelter or protection.
An offence is not committed if it can be shown that the action was the “incidental result of an otherwise
lawful operation”. This defence provides for the carrying out of works that intentionally but unavoidably
damage, destroy or obstruct access to their burrows but requires that reasonable steps be taken to avoid
any unnecessary damage.

2.4.3.3 Reptiles

Schedule 5 of the Wildlife and Countryside Act (1981, as amended) protects the more widespread species
of reptiles present in the UK. This requires that ‘reasonable effort’ be made in order to avoid killing or
injuring the species. This necessitates translocation of the population before commencement of any
earthworks or construction activity that would affect the reptiles. During a translocation programme, the
animals captured become subject to the provisions of the Protection of Animals Act (1911), animals to be

moved off site are covered by the Transport of Animals Order (1994), and the release of animals must
comply with the Abandonment of Animals Act (1960).

2.4.3.4 Birds

The Wildlife and Countryside Act (1981, as amended) also provides protection for all wild birds, their
nests, eggs and dependant young within Part 1, Sections 1 and 2.

Section 1 prohibits inter alia the intentional killing, injuring or taking of any wild bird and the taking,
damaging or destroying of the nest (whilst being built or in use) or eggs. It is also an offence to disturb
species listed in Schedule 1 of the Act, without a licence from English Nature.

Section 2 outlines exceptions to Section 1 and identifies species that may be killed – quarry species that
may be killed outside a closed season, and pest species that may be killed at any time.

2.4.4 Seascape and Visual Assessment

Although the wind farm development site is located within offshore coastal waters its potential impact
upon both seascape character and the visual environment may extend over a wide area of the landscape of
the Greater Thames Estuary. Although planning policy guidance notes do not apply to the offshore
environment, the principles provide a good basis for guidance.

2.4.4.1 PPG20: Coastal Planning

PPG20 sets down general guidance with respect to Coastal Planning and also makes specific reference to
Heritage Coasts (see Appendix 1) noting that they are not a statutory designation. The Suffolk Heritage
Coast is located to the north of the site and extends as far south as the mouth of the River Deben, nr
Felixstowe (approximately 30 km from the nearest turbine).

PPG20 also defines the Conservation Policy aims, the purpose of these being to protect and enhance the
natural character and landscape of the undeveloped coastline.

The contents of PPG20 are of relevance to the proposed offshore wind farm site off Clacton-on-Sea given
that large tracts of the Coastline to the north are designated as an Area of Outstanding Natural Beauty (56
km²) and Heritage Coast (57 km²). However, although these areas potentially fall within the Zone of
Visual Influence of the proposed wind farm, they remain on the periphery of the affected area.

2.4.4.2 PPG22: Renewable Energy

As mentioned previously, the National policy for renewable energy projects is set out in PPG22, and states
that:
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‘Particular care should be taken, in assessing proposals for developing renewable energy projects, in National Parks,
AONBs, the Broads and Sites of Special Scientific Interest.’

Although the proposed wind farm is sited offshore it will be visible from significant stretches of coastline
including the Tendring and Maldon peninsulas, and areas of designated/protected landscape.

2.4.4.3 Structure and Local Plan Policies

These are not directly relevant to the proposed offshore wind farm , but they reflect the aims of the
districts along the adjacent coastline and so details have been included for reference in Appendix 1.

2.4.4.4 National Designations

The national level designations in the area surrounding Gunfleet Sand have been provided by the Essex
Branch of English Nature and are also available through the JNCC Coastal Directory for Southeast
England.

There are seven RAMSAR sites and five SSSIs within the region; these are covered by Policy TCR 10 –
Special Landscape Area:

‘Proposed development which is outside of, but likely to be prominent from within a Special Landscape Area will also be
judged in relation to this policy’.

There are two National Nature Reserves which are covered by policy TCR 15.

2.4.4.5 Local Landscape Designations

It has been noted that together with the national designations there are a number of local landscape
designations which need to be considered. In many instances, but not all, these local designations overlap
with the national ones outlined above. The following are the local designations and relevant policy code
identified within the study area:

• Coastal Protection Belt – TCR 17

• Protection of The Naze – TCR 31

• Important Open or Wooded Areas – Protection of Open Space - TH4, TR1 & TR2

• Site of Importance for Nature Conservation – TCR 16

• Historic Gardens – TC 19

It is noted that the proposed wind farm development is not situated within any of these designated areas,
and therefore will not be required to comply to these regulations.

2.4.4.6 Local Landscape Ecological Designations

The following are the local designations and relevant policy code identified within the region:

Sites of Special Scientific Interest (SSSIs)

• Blackwater Estuary (incorporating Tollesbury Wick Marshes SSSI and Old Hall Marshes SSSI)

• Crouch and Roach Estuaries (Comprises River Crouch Marshes SSSI with extensions and deletions)

• Dengie

• Woodham Walter Common

• Tiptree Heath

The proposed offshore wind farm development is not situated within any of these designated areas,
although the estuaries must be considered through the Coastal Process Study to ensure there will be no
effect.

2.4.4.7 Areas of Outstanding Natural Beauty and Heritage Coast

It has been noted that two Areas of Outstanding Natural Beauty (the Suffolk Coast and Heaths and
Dedham Vale), and a stretch of Heritage Coast, are located to the north of the proposed offshore wind
farm site. Whilst these areas of protected/designated landscape potentially fall within the visual envelope
of the proposed development, as mentioned previously they are located on the very periphery of the area
under consideration. Reference should be made to Appendix 1 which provides a brief description of the
AONBs and Heritage Coast.
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3 PROJECT DESCRIPTION

3.1 Location and size of development

The proposed development site is located on a sand bank, known as Gunfleet Sand, which lies
approximately 7 km south-east of Clacton-on-Sea, Essex. The site covers a 2 km by 5 km rectangular box
with the long axis running south-west to north-east. The co-ordinates of the corner points are given in
Table 3.1.

The boundary encloses a 10 km2 area, which Crown Estate has leased to GE Wind Energy for
development. Within this area, thirty (30) 3.6MW turbines are proposed to be erected in the preliminary
configuration shown in Figures 3.1 and 3.2. This configuration has been calculated to optimise the
harnessing of the wind energy, based on previous wind measurements, within a boundary that was chosen
for its environmental features. The distance between the turbines in line with the prevailing wind
direction is six blade diameters; perpendicular to this, the distance is four blade diameters – this equates
to approximately 600 m by 400 m spacing. Consequently, the proposal consists of six (6) turbines along
the north-east/south-west lines and five (5) turbines aligned north-west/south-east. These dimensions are
the best compromise between combatting turbulence effects generated by the turbines themselves
(increasing the distance between the turbines) and the spatial restrictions of the lease.

As can be seen in the Figure 3.1, in addition to the turbines there will be an offshore sub-station which is
located at 622794mE, 209097mN.

3.2 Turbines and foundations

The turbines proposed for this project will have a hub height of 80m, and a maximum blade diameter of
110 m, giving a maximum blade tip height of 135 m, as shown in Figure 3.3. The diameter of the tower
base will be approximately 5-6 m, tapering to approximately 4 m at the hub. Pending further analysis of
geophysical and geotechnical data, it is likely that the foundations will be monopiles: steel cylinders of 5-6
m diameter, which will be driven into the seabed to a maximum depth of 38 m.

The proposed turbine locations are given in Table 3.2.

The full capacity of the wind farm, with all turbines producing maximum power, is 108MW. The turbines
start generating electricity at a cut-in speed of 3.5 m s-1 (metres per second), and reach full energy
generation potential at a wind speed of 14 m s-1 (GE Wind Energy, 2002). The maximum ‘cut-out’ speed
is 25 m s-1, although the structure is designed to withstand wind speeds of 70 m s-1. The estimated output
of the wind farm is enough to supply 85,000 homes (based on 8760 hours/year, 39% capacity, and each
home consuming 4345kWh/yr).

The tower of each turbine will be made of tubular steel, and the blades of a composite material, which
consists of fibre glass and epoxy resin. Each blade is protected from lightning damage by means of a
multiple-receptor system, which consists of 3 receptors per blade that are evenly distributed across the
blade surface. In comparison with customary single receptors, this is a markedly improved safety feature.
The earthing system is then installed as part of the foundations.

The pitch of each blade can be adjusted to suit the conditions at the time. The overall range of the pitch
angle extends from 0° to 90°. During normal operation up to the rated output, the blade section stands a
flat surface to the wind in the position of approximately 0°. During idle operation, i.e. when the turbine
does not produce any energy, the blades are standing in the feathered position at 90°.
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Corner Easting Northing Latitude Longitude

West 619806 208038 51° 43’ 38.779”’N 001° 10’ 59.551”E

North 623919 210882 51° 45’ 04.831”N 001° 14’ 40.178”E

East 625056 209237 51° 44’ 10.024”N 001° 15’ 35.579”E

South 620944 206393 51° 42’ 44.000”N 001° 11’ 55.000”E

Table 3.1 Boundary positions of the proposed development site

All positions quoted in OSGB36

Figure 3.1 Turbine configuration and offshore sub-station, with underlying bathymetry



GE Wind Energy’s active pitch controller makes it possible to control the rotor speed - this is known as
variable pitch control. This is achieved with a combination of blade pitch variation and
generator/frequency converter torque control. If the generator reaches its rated output and the wind
speed continues to increase, the rotor’s power input is limited by variation of the blade pitch in the
direction of the feathering position so that the rotor is constantly kept in the rated output range.

For braking operations, the blades are moved into feathering position at a speed defined in the control
system. During this process, the blades act as aerodynamic brakes and are therefore able to reduce the
speed of the turbine rotor safely and in a controlled manner until idle mode is reached. Two blades are
sufficient to carry out this process. The pitch systems of the three blade axles are supplied with power
independently of each other, so that in the case of a power failure, emergency shutdown or in other
special situations, the power supply switches from the mains to three independent battery systems. This is
therefore a redundant brake system.

The turbines are further equipped with a double disk brake that is mounted on the high-speed shaft of
the gear box. Two active hydraulic brake callipers engage on two brake disks that are arranged in parallel.
This brake system is only used for emergency braking of the gear system, for example to stop the machine
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Easting Northing Easting Northing

1 620259 208141 16 623419 209783

2 621150 206647 17 622459 209658

3 620937 207023 18 623346 208168

4 620717 207392 19 623125 208539

5 620497 207763 20 622906 208911

6 620992 208646 21 622682 209283

7 623927 210669 22 621726 209152

8 624814 209182 23 622614 207660

9 624591 209553 24 622393 208032

10 624371 209924 25 622174 208404

11 624151 210297 26 621951 208777

12 623193 210164 27 621881 207154

13 624080 208675 28 621663 207525

14 623860 209044 29 621442 207894

15 623641 209415 30 621222 208261

Table 3.2 Turbine positions (OSGB36)
Figure 3.2 Turbine locations, anemometry mast and cable route to shore.

The background is a Landsat Image taken at low tide on 13 January 2001

Figure 3.3 Proposed Turbine Dimensions



manually, to completely shut it down and for handling during maintenance work. A rotor lock
mechanism is also in place and is required during any maintenance work within the rotor hub.

3.3 Electrical infrastructure and connection to grid

The electricity generated by the rotors is 690V, which is stepped up to 33kV for transmission from the
turbine. The electrical cables will lead directly through the turbines into the seabed. Small groups of
turbines will be linked in series, with a cable leading to the offshore sub-station. This means that if the
cabling for a particular turbine needs maintenance work, only a small group of turbines needs to be
disabled.

The offshore sub-station is located in the middle of the wind farm. The cables from each group of
turbines (Figure 3.4) will lead into the sub-station. The power cable to shore will be 132kV, with a
frequency of 50 Hz. Both the 33kV and 132kV cable will require support structures, as the cable may
weigh in excess of 30kg/metre. Two transformers will be situated within the station, which must be
capable of the maximum output of 108MW. Two are used so that if there is a failure, the wind farm can
continue to produce power through the other transformer. Both require a free flow of air around them
for cooling. However, the external structure will be steel to minimise the exposure to salt in the air.

Each transformer contains 30,000 litres of oil for insulation and cooling. This amount of oil must be
considered a fire risk, although the risk of an accident is negligible. To minimise the hazard, containment
is ensured by a bund and oil-catch pit arrangement. Stone chippings are included in the bunded
catchment which reduces the exposure of surface oil, while the draining and cooling of the oil through
the chippings is intended to extinguish flames. This bunding also prevents oil pollution to the outside
environment. Any leakages that may occur will drain into the central support column into a lower level
tank. In addition, there is a four hour fire wall between the two transformers to ensure that any fire
caused by one transformer does not spread to the second.

The cable will run from the offshore sub-station at 622794E, 209097N to the landfall at Holland-on-Sea, at
621460E, 216855N. The offshore cable route has been surveyed using geophysical equipment to establish
the nature of the seabed. The cable will probably be buried at approximately 2m depth, extending down

to 3m where necessary – this will be confirmed once a thorough burial assessment has been made, and the
coastal processes assessed to quantify the mobility of the seabed. A full cable burial assessment will be
completed once permission for the wind farm development has been obtained, although the proposed
route is given in Table 3.3. It is proposed to lay the cable offshore with trenching techniques to 621615E,
216665N, but use directional drilling to pass under the sea defences and cliffs at the landfall position.
There will be no external buildings at the landfall site as the cable will remain buried throughout its route
to the onshore grid connection.

The grid connection point is within the grid station on Sladbury’s Lane, approximately 3.5 km inshore, to
the north of Clacton-on-Sea. Three routes from the landfall position have been considered, and are
shown in Figure 3.5.

All three routes follow the same track from the disused quarry in Holland Haven Park to Frinton Road,
running beside the entrance road. From here, Routes 1 and 2 pass underneath the road, into the SSSI
remaining close to the fence by the houses. The cable would then be directionally drilled beneath
Picker’s Ditch, and at the hedge the routes divide. Route 1 continues along a track through farm land to
Sladbury’s Lane. It then runs beside the road to the Great Holland Road junction where it meets Route 2
again. Route 2 remains beside the hedge within the SSSI until it reaches Great Holland Road, where it
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Easting Northing

Shore Point for
Directional Drilling

621615 216665

Point 1 622036 213099

Point 2 622112 210882

Point 3 622553 209693

Point 4 622724 209374

Offshore Sub-station 622794 209097

Table 3.3 Proposed offshore cable route

Figure 3.4 Interturbine cable configuration



runs along the road to the junction. From here, both routes follow the road, and are then directionally
drilled below the railway, to surface near the grid connection sub-station. Route 3 varies along Frinton
Road, to be drilled beneath Holland Brook and continues until the bend in the road to the right. Here
the cable would follow the set aside strip near the western edge of the arable field. At Great Holland
Road, it would then run along the road, and be drilled beneath Holland Brook before joining Routes 1
and 2.

Accepted Civil Engineering Trenching techniques, as discussed in Section 3.4.3, will be used to bury the
cable to the sub-station via the preferred route, with the cable being routed below obstructions such as
roads and the railway.

3.4 Wind farm construction details

3.4.1 Turbine Construction

The construction will utilise several vessels, which will typically consist of:

• 2-3 transport barges

• 2 towing boats

• 1 jack-up rig

• 1 large jack-up rig with crane

• 1 inflatable boat

An hydraulic hammer will also be needed to drive in the monopiles. It is proposed to erect the turbines
in small groups, with an exclusion zone around the construction area for safety considerations. After each
small group is in place, the construction works, and exclusion zone, will move to the next group.
Construction will probably involve a jack-up barge/rig which remains in place, while vessels supply
equipment and consumables as necessary.

The erection of each individual turbine follows a set sequence of established procedures. The monopile is
driven into the seabed at a rate of 1cm/hammer-blow. The tower sections are erected onto the
foundation. These are screwed together via ring flange connections. Then, the bottom part of the base
frame, which incorporates the yaw system, is mounted. After that, the top part of the nacelle (the ‘hub’ of
the turbine), that contains the drive train, is fixed to the bottom part of the base frame. The container is
fixed underneath the nacelle. Finally, the rotor is mounted. The method of assembling the rotors is
dependent on the site conditions in which they are assembled. In the case of single blade assembly, the
hub is screwed to the shaft flange first, then the blades are assembled individually in horizontal position by
means of a special lifting device. If the wind conditions are good, the rotor star with all three blades will
be pre-assembled at sea level, then lifted and screwed to the rotor shaft flange.

Each section will be lifted by a high capacity crane mounted on a jack-up barge. For safety reasons, when
large components are being lifted a second barge with crane may be required to steady the items being
lifted. In addition, there will be a 500m exclusion zone around the works during construction. There is
an integral crane positioned within the nacelle of the 3.6MW turbine, which can be used to lift the
containerised transformer into position below the nacelle itself. Once the structure is complete, the
control and power cables are lowered down within the tower.

The jack-up barge will be moved from one location to the next either under tow by tug boats, or by
winching itself on pre-placed anchors.

3.4.2 Cable Burial

The cable between the turbines offshore, and to the landfall connection, is expected to be laid up to 3 m
deep with a plough.

Cable ploughing is the most efficient method of burying cable. A forward blade cuts through the seabed,
laying the cable behind. Once in position, the soil returns to fill in the gap created by the blade. In dense
sand, a forward jet of low pressure water can be used to fluidise the seabed in front of the blade,
improving the speed of burial.
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Figure 3.5 Proposed onshore cable routes



Where the power cable to shore crosses the interconnecting cable between turbines, a mattress will be
required above the lower cable, to separate the two. The necessary size will be assessed at the time, in
collaboration with the cable manufacturer.

Nearshore, directional drilling will be used to burrow beneath the intertidal zone and cliff at Holland
Haven.

3.4.3 Laying of Onshore Cable

The buried subsea 132kv high voltage (HV) cable from the offshore sub-station will be trenched to
621615mE, 216665mN, 250 m from the coastal defences at Holland Haven seafront and from there
installed underground to the grid connection point.

The sea cable (a single 132kv cable of approximately 220 mm diameter) will terminate at the disused
quarry (621400mE, 216925mN) in Holland Haven Country Park. From this point, transmission continues
through an array of three cables, each of approximately 95mm diameter terminating at the existing
sub-station at 619150mE, 218945mN - a distance of approximately 3.5 km.

Should all permissions be received in early 2003, the onshore and offshore construction activities are
planned to take place during 2004. Figure 3.6 Presents the outline construction programme.

3.4.3.1 Existing Conditions

Detailed service installation records have been provided for all services by the following sources:

• Anglian Water Main sewers and coastal outfall details

• Tendring Hundred Water Mains

• British Telecom Communications Cabling

• British Gas – Transco Gas Lines

• TXU - Twenty-Four Seven Electrical Services

Tendring District Council provided installation drawings for the existing coastal defence structures
forming the promenade. Apron details on The Esplanade at Holland Haven revealed:

• Maximum 7.0 m long driven precast reinforced concrete piles driven into London Clay

• Precast concrete capping to piles

• Consolidated fill behind piles

• Flexible bitumen macadam paving built up over geotextile

• Driven stabilising precast piles to rear of path with capping beam

The British Geological Survey was consulted to establish if any existing borehole records existed for the
area. The search was positive, but revealed only limited data:

• Two boreholes east of the existing sub-station revealed 300 mm topsoil over approximately 1 m of
compacted sand and gravel, then clays starting firm and stiffening at about 7 m and trending silt at 10 m

• One borehole about 750 m NW of Frinton Church revealed topsoil and sand to approx 600mm then
London Clay to 20 m overlying Reading Beds (clays to sand), reaching chalk at approximately 60 m

These data are insufficient to reach a conclusion on maximum length of directional drilling possible.
Further site investigation will be required.

During the course of this installation work, it is appreciated that landowners, tenants and the general
public will be affected. Landowners and tenants will be fully consulted and kept informed of any work
being carried out on their land areas. Moreover, the minimum standards that will be applied to
landowners and tenants will include provision for:
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Figure 3.6 Outline construction programme



• Consideration of current and future land use.

• Consideration of existing facilities (Buildings and Services).

• Pre-commencement survey of affected land and immediately adjacent structures.

• Timing of works considering the land use economic cycle.

• Provision of a single responsible point of contact whilst the works are in progress.

• Provision of emergency contacts; including an out-of-hours telephone number.

• Prevention of trespass.

• Containment of geotechnical investigation to the immediate project area.

• Fencing to protect livestock and public.

• Adaption, protection, repair of any land drainage affected; in direct liaison with the landowners’
preferred consultant.

• Identification of the cable routes by strategically placed marker posts.

• Minimising any damage/consolidation of soils.

• Maintaining effective drainage throughout the progress of the works.

• Prevention of the spread of disease.

• Care of trees and shrubs.

• Prevention of damage to existing services.

• Non-interference with fishing or sporting rights.

• Provision of welfare facilities for workmen.

• Reinstatement and restoration of all affected areas.

• Compilation and issue of ‘As-Built’ drawings and surveys.

3.4.3.2 The Land / Sea Cable Installation Interface.

The landfall for the sea cable at 621460mE, 216855mN was chosen for various reasons:
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Aspects of the proposed route that
were considered during the evaluations

Route 1 Route 2 Route 3

Overall Length of route (km) 3.76 3.76 3.86

Number of Road Crossings 6 4 3

Risk to existing Public Services
(number of major crossings & close
parallel working to public services)

6 5 3

Number of Stream Crossings 1 1 2

Length of SSSI Crossings (m) 1000 2500 250

Railway Crossing 1 1 1

Construction Time (weeks) 14 16 12

Construction Cost (Ranked 1 = high) 1 2 3

Safety Risk Level (Ranked 1 = high) 1

Much work
adjacent to
highway,
some soft
ground

3

Highway
work and
some soft
ground

2

Soft
ground,
little
highway
work

Environmental Risk Level (High = 1) 2 1 3

Ranking After Assessments Third Second First

Table 3.4 Cable route factorsFigure 3.7 Existing public services near the cable landfall location



• Geographically close to the sub-station

• Cable routes possible without disturbing residential areas

• A suitable point for establishing drilling operations for the shore landing

• Good access for drilling equipment and land based cable deliveries

• An area available which can be simply segregated for minimum disruption, security and public safety

Physical considerations at the landing point include the tidal range, existing sea defences, existing public
services, geological and hydrological conditions and public amenity. The existing public services are
shown in Figure 3.7.

To avoid disturbance and potential damage to these aspects the favoured method of cable landing is by
directional drilling and cable pulling from shore (see Section 3.4.4). The technology needed for a cable
pull of this size and length is readily available.

It is anticipated that directional drilling from this location will provide a minimum clearance over the top
of the Anglian Water deep sewer of 3 metres. Drilling will not commence until such time as a full
topographic survey has been carried out and the drilling method has been agreed with Anglian water.

3.4.3.3 Land Site Cable Installation Routing

From the disused quarry, where the drilling rig will be sited, five potential routes were examined for laying
the cable to the grid connection site. Two of these routes were dismissed on the grounds of excessive
length, disruption to the local communities and public safety. Three routes were selected for closer
evaluation. These alternatives have previously been shown in Figure 3.5.

Each of the three routes has been evaluated in Table 3.4 and a ranked analysis given, with the best
alternative shown in bold:

Taking these factors into consideration, plus the nature of the routes, three techniques for cabling were
considered:

• Overhead transmission

• Traditional trench excavation and cable burial

• Directional drilling

The overhead transmission option was immediately dismissed due to visual intrusion. Traditional
excavation and trenchless methodology were both assessed as practical options.

As Table 3.4 shows, Route 3 appears to have minimum impact (using a combination of installation
methodology), even though it is not the shortest route.

From an installation perspective, the preferred plan is therefore to follow Route 3 (see Figure 3.5)
utilising 3 x 95mm diameter cables laid underground, to mitigate intrusion in the sensitive areas by
directional drilling, and to install in the optimum timescale by working on the route in two sections at any
one point in time.

The trenches need to be “plugged” with clay at strategic points to prevent longitudinal migration of water.
Lateral migration will be controlled by a methodical compaction regime at backfilling stage, and selective
use of geotextiles to prevent sand/silt migration from the trench to any weaker surrounding subsoil. The
return of the soil therefore needs careful monitoring to ensure the drainage properties are not disrupted.
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Figure 3.8 Connection at grid sub-station



Trenchless drilling will either incorporate a cable or duct (containing the cable) which the soil encloses.
This technique buries the cable at greater depth, so overall, it is expected that any effect on drainage
would be reduced.

The final extent of the general open-cut sections and isolated lengths of directional drilling cannot be
finally established until a full site investigation has been carried out. This may mean it proves feasible to
install additional sections of cable by trenchless technology.

3.4.3.4 Connection at Sub-station

The cable will enter the existing Clacton 132/33/11kv sub-station via an open-cut trench on the north
side of the existing fenced compound, as shown in Figure 3.8.

The existing compound is approximately 50 m long by 30 m wide and is serviced by a concrete track from
the main road (Sladbury’s Lane). Security fencing protects the whole area.

The wind farm equipment, comprising 132kv switchgear and associated protection equipment can be
contained within the permitted development area of the sub-station. On the south (entrance) side of the
sub-station, a small metering building will require construction outside the secure compound on the west
side at the access track.

This building will comprise a brick built structure on a concrete slab foundation approximately 3.0 m x
2.5 m on plan x 3.0 m high. There will be a pair of timber reinforced security doors on the east side,
adjacent to the access road. This building will be the housing for metering equipment for the wind farm
generation.

3.4.4 Directional Drilling

The area chosen for the directional drilling base is the disused quarry, which currently accommodates
public conveniences and a public seating area. This site was chosen for the following reasons:

• Within the range of current drilling technology for the shore landing of the wind farm cable

• Minimising visual and potential noise propagation from the construction area

• The availability of temporary water supply

• Ease of access from the public highway

• Relatively simple to segregate construction activity to ensure public safety

The exact layout is still to be determined. An area of approximately 16 m x 24 m will be required, plus
access from the public highway. To protect existing surfaces, temporary trackway will be installed and
removed on completion of the work. Minor adjustment of bank profiles will be required on the southwest
side of the pit to facilitate access.

The sunken drilling location will also mitigate construction noise arising from the drilling plant
operation. The machinery will be baffled in accordance with current good practice. Any residual noise
issues will be controlled by screening the working area with hoardings.

The drilling operation utilises low viscosity freshwater bentonite suspensions as drilling fluid (inert clay).
The work is entirely self-contained, and independent of external power supplies, although freshwater is
required. Drilled cuttings will be entirely removed from site – the quantity is estimated at approximately
40 cubic metres – and taken to an approved disposal site.

Control measures to ensure that excess bentonite is not released into the sea or spills on land will be
rigidly enforced at construction stage. However, it must be noted that bentonite is an essential ingredient
of the process. Some minor spillage will occur when the drill breaks the surface of the seabed; as
freshwater bentonite is an inert fluid and will disperse quickly in the dynamic sea, this is not of
environmental concern.

For horizontal drilling under features such as roads, rivers and the railway, a duct is installed for the cable
to be carried through. The environmental impact is restricted to the drilling rig locations, as there is no
effect on the surface above the drilling bore. Noise will again be restricted through acoustic shielding.

3.5 Operation and maintenance of site

During operation, no emissions are expected from the turbines, although this is still under review. Each
turbine mechanism will be monitored through the SCADA system, which can be viewed both in the
turbine and at an onshore maintenance location.

It is expected that each turbine will be fully serviced twice per year. Should other maintenance be
required, the SCADA system will identify any potential problems and alert the operators to the need for a
preventative maintenance visit. This system has been used successfully at GE Wind Energy’s Utgrunden
site, and monitors:

• Oil sump temperature

• Oil level

• Oil pressure

• Differential pressure to monitor the oil filters

• Temperatures of bearings on the high-speed shaft

Special inspection glasses and apertures make it possible to visually check the gear teeth of all gear stages
safely.
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Maintenance crew will use vessels to access the turbines. There is an inbuilt crainage system within the
nacelle which allows heavy equipment to be lowered to sea level should major work be required.
Exclusion zones will be required during any offshore maintenance activities.

3.6 Decommissioning of site

Within the next 25 years, decommissioning regulations may change, but this section assumes regulations
and methods will remain the same to indicate how decommissioning can be undertaken. It has already
been stated by the Health and Safety Executive that the Offshore Installations (Safety Case) Regulations
1992, that would normally apply to the decommissioning of a fixed offshore installation, will not apply to
offshore windfarms.

In general, the method for de-construction is the reverse of that for construction, removing the
components from the top down: rotor, nacelle and tower. Thus the same Health & Safety constraints
apply. Each component must be unbolted, and lowered with care (and possibly assistance from another
crane) onto barges for shipping ashore.

The monopiles will then be cut off either at the seabed, or approximately 1 m below the seabed surface.
Divers would be required to undertake this operation, with specialist remote cutting equipment. The top
structure can then be lifted out of the water by a barge. It is not considered feasible to remove the whole
length of the monopile from the seabed.

Any scour protection (structures put in place to prevent sediment scour from around the monopiles) that
has been incorporated in the development may also need to be removed. However, such decisions on the
type of scour protection will be discussed in Chapter 5.

Onshore, whether the cable will be removed or remain in place will depend on the applicable regulations,
and the outcome of an impact assessment study.

Disposal of the components after decommissioning will be dependent on regulations at the time.
However, where possible, items will be re-used or recycled into further developments.

The anemometer, which was installed in January 2002, will be decommissioned as a reversal of the
installation. The lattice tower can be removed with a relatively small shear-leg crane barge, and the
monopile cut off at the seabed. This may be done at any stage through the life of the wind farm, once the
turbines are in place. The decommissioning process is summarised in Figure 3.9.

The International Legislation that must be adhered to includes the United Nations Convention on the
Law of the Sea of 1982, which came into force in 1994 and was ratified by the UK in 1997. In addition, the
Convention on the Protection of the Marine Environment of the North East Atlantic – the OSPAR
Convention – which came into force in 1998, should be considered as guidance, even though it does not
have jurisdiction in Territorial Waters. This prohibits the disposal of offshore installations at sea.

At a national level, the regulations will be stipulated by the DTI. In addition to the legislation required
through the consents process, three main Acts are relevant to the construction and decommissioning of
the windfarm. These are:
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Figure 3.9 The Decommissioning Process



• Dangerous Substances in Harbour Areas Regulations 1987 – this covers the carriage, loading, unloading
and storage of all classes of dangerous substances in port areas.

• Health & Safety at Work Act 1974 – this covers all work within territorial waters, and specifies conditions
for diving and construction work carried out from vessels. This also covers any disposal of items
brought back to shore.

• The Environmental Protection Act 1990 and Waste Management Licensing Regulations 1994 – these
cover any waste brought to shore for disposal, and a waste management license, or exemption from
such, must be obtained.

Until the DTI issue specific decommissioning regulations for offshore windfarms, a decommissioning
programme will be required under the Petroleum Act 1998. Locally, the relevant port regulations must be
followed.

3.7 Site Selection

3.7.1 Alternative Sites

As discussed in Section 1.4, two development sites were originally proposed. These are shown in Figure
3.10.

Once the Crown Estate had specified that a 10 km2 area was required, the two sites were compared. As
only one site was required for development it was decided that Gunfleet Sand provided the best location
for undertaking further environmental and feasibility assessments. The main reasons for this decision
were:

• The navigational use of The Roughs was more in conflict with sea going traffic and could affect the
passenger ferry services and heavy container vessel traffic from both Harwich and Felixstowe.
Consultation with the local Port Authorities and the Marine Coastguard Agency confirmed this.

• The grid connection to shore was more constrained than that of Gunfleet Sand as the length of cable
required in tandem with the high cost of installation indicated prohibitive costs to the project.

• Licensed seabed dredging activity within close vicinity of The Roughs was seen as a negative impact
upon the wind farm due to the higher traffic count and possible conflicts with dredging contractors.

• The oceanographic dynamics at The Roughs were considered to be less sheltered than those at
Gunfleet Sand, thereby making increased demands on both the engineering of the turbine and
accessibility to the wind farm once constructed.

• Environmental conditions at the Roughs had no obvious advantages to those at Gunfleet Sand.

• With the acquisition of the Non Fossil Fuel Obligation (NFFO-4) electricity contract for the Gunfleet
Sand proposal, the developer had a guaranteed electricity off-take agreement with the local electricity
supplier. It was therefore felt that the economic benefits of Gunfleet Sand site far outweighed that of
The Roughs.

As the original Gunfleet Sand area was much larger than 10 km2 a specific location on the sand bank had
to be identified. The following points defined the delineation of proposed box:

• The Port of London Authority (PLA) jurisdiction limit runs along the easterly edge of Gunfleet Sand.

• The northern end of the sand bank was identified as the most active part of the bank with many records
conflicting as to whether it dried during certain low tides. In consideration of this, issues surrounding
high wave loading upon the turbine foundation and construction limitations were seen as greater than
on other parts of the bank, so a more southerly location was considered more appropriate.

• To the western edge of the bank, the navigational channel between the bank and the coast, The Wallet,
has a high traffic count in respect to small vessels. Furthermore, the depth of the bank was seen to drop
off steeply; therefore, foundation construction and turbine installation capability issues and costs would
significantly increase.
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Figure 3.10 Original proposed locations for Gunfleet Sand and The Roughs



• The southern end of the bank’s proximity to sensitive environmental areas, such as the RAMSAR site on
Buxey Sand with specific regard to rare bird nesting and mud flat feeding grounds, indicated that if the
wind farm were positioned towards the north of the bank the probability of the wind farm affecting
local bird populations would reduce. Furthermore, the Spit Way navigation channel, commonly used
by fishing and yachting vessels would be affected and could increase the likelihood of conflicts.

• In all locations along the bank the visual implications of the wind farm were thought to be comparable,
as the turbines would be positioned at approximately the same distance from the shore.

• The central area of the bank was seen as the most stable area in respect to morphology and the water
depth at LAT (Lowest Astronomical Tide) was recognised as suitable for conventional installation
equipment to be able to work on the bank.

• Figure 3.10 shows the how the above assumptions led to a four-sided site with dimensions of 5 km in
parallel with the Tendring coast, 2 km at right angles to the coast as being the best solution.

These factors led to the delineation of the final boundaries that have been agreed with Crown Estate for
the proposed development.

3.7.2 Alternative structures

Floating wind farms have been suggested, but these require greater depth of water for efficient mooring,
and so were not considered suitable for Gunfleet Sand.

Foundations can be classified into three main groups:

• Gravity foundation

• Lattice tower with piled tension legs, such as tripod foundations

• Monopile foundation

Gravity foundations rely on their own weight to withstand the toppling forces on the wind turbine above.
The effectiveness of such structures is lessened offshore due to the buoyant nature of such foundations.
In addition, in order to move the foundations to site and then back to shore when decommissioned, the
structure would rely on removable ballast which is inserted on site. The most effective, and available,
material would be hydraulic fill (pumped sand), but this would remove a significant amount from the
area, and was therefore considered inappropriate early in the planning stages. Concrete ballast could be
used, but is relatively buoyant and large quantities would be required.

The tripod foundation is less commonly used offshore. The lattice structure is more expensive, and there
is the need for three smaller monopiles to be inserted into the seabed.

Monopile foundations usually consist of a steel tube driven deep into the seabed to ensure stability. This
cylinder can alternatively be made of concrete but this cannot easily be cut off at ground level for removal
at the end of the project. It is also possible to combine steel and concrete by placing a pre-cast concrete
cylinder in the seabed with a grouted steel monopile superstructure. Both the steel monopile and the
steel/concrete combination can be driven into the seabed, so avoiding drilling. The combination of steel
superstructure with concrete caisson is less economic, so the preferred option is for steel throughout.

Comparing the three types of foundation, the most economic and environmentally sensitive option for
the Gunfleet Sand development is the monopile foundation.

The power can either be transmitted as AC (alternating current) or DC (direct current) to the grid
connection onshore. AC transmission involves high dielectric losses which a proportional to the cable
length and voltage. However, DC transmission requires expensive converters. Consequently, AC is more
cost effective for short distances, less than approximately 60 km.
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4 DESCRIPTION OF THE ENVIRONMENT

4.1 Introduction

The proposed position for the development lies on Gunfleet Sand, a sandbank approximately 7 km to the
south-east of Clacton-on-Sea, Essex. The sandbank is exposed at low water towards the north-east and at
the south-west end. However, the area for development lies in the middle of the bank, where it is
permanently covered with water. Gunfleet lighthouse is situated on the northern end of the sand bank.
Although the structure remains it was only in operation from 1856 to 1921. To the south-west extreme,
the “Spitway”, a slightly deeper channel, allows small craft to cross the bank. The form then extends into
Buxey Sand.

To the north-west of Gunfleet Sand, there is a navigation channel leading into the River Blackwater and
the River Colne, while to the south-east, navigation passes through East Swin, or King’s Channel,
approximately 5 km away. One of the main navigation channels into the Thames, Black Deep, lies 15 km
away.

The land around Clacton-on-Sea is relatively flat, although there is a small (5-10m) cliff along parts of the
coast. Coastal erosion is a significant factor, and, at present, a series of breakwaters is planned along this
stretch of coast plus a beach replenishment scheme.

The Essex estuaries have been identified as an important area for wildlife, particularly birds. Around the
coasts there are internationally designated Ramsar sites, European proposed Special Areas of
Conservation and Special Protected Areas.

4.2 Physical aspects

4.2.1 Bathymetry

The area for the wind farm development encompasses a range of depths from 0.3 m to 9.9m below Lowest
Astronomical Tide (LAT). The shallowest region is in the south-west corner of the area, with the deepest
in the north-east. To the south-east, the Admiralty Chart shows that East Swin exceeds 16.4 m depth near
the bank, with depths over 22 m further east. The Wallet, to the north-west, has a maximum depth of
14.8 m. At the southern extreme of the Wallet there is a local feature, the Swire Hole, which extends to
18.6 m below LAT.

However, immediately to the north-west the seabed rises towards the coast, with large areas being less than
2 m deep as the estuarine system dominates.

The cable route bathymetry, from Gunfleet Sand to Holland Haven, was measured in detail during the
geophysical survey (Titan, 2001), which showed the maximum depth to be 13.5 m below LAT, 1 km from
the base of the bank. The side of the bank descends to 10.9 m depth where the seabed is irregular for

approximately 1 km. The seabed then undulates to a depth of 7.5 m, before becoming irregular again,
2.7 km from the bank. From there, the bed gently shoals to the shore.

4.2.2 Seabed Surface Characteristics

Observations during the geophysical survey over the bank showed ripples over the undulating seabed.
The crest orientation was generally north to south with a height of up to 0.5m, and a wavelength of 9-16m.
The morphology suggests a south-westerly current flow in the south-eastern portion of the area and a
bi-directional (north-east/south-west) flow in the north-western sector. However, these were not present
after a period of storms, suggesting they are transient features. Ridges were apparent in the north-western
corner of the proposed area, being approximately 0.7 m in height, with near vertical faces. These ridges
are due to the well cemented nature of the planar and crossbedded sands which allow steep faces on
eroded sections rather than slumping. The ridge features occur on the side of the sand bank, which
descends at a 2° gradient.

The main topographic feature in the area is Gunfleet Sand itself. It consists of a relatively firm substrate
formed by partially lithified crossbedded sands, covered by up to 2 m of mobile sand. Although the basic
form of the sand bank remains constant over time, as is apparent for Admiralty Charts throughout the 20th

century, the mobile sand shifts, changing the navigable channels and surface topography. A comparison
of two Admiralty Charts for the region from 1968 and 1988 show that the drying area has decreased by
74% over this period, with depths increasing by 1m on average across the bank.

The cable route consists of gently undulating seabed with two areas of irregular bathymetry: immediately
adjacent to the bank for 1 km, and 2.7 km from the bank. At the edge of the bank the topography is
ridged, as described above, but the consolidated sand, which causes these ridges, thins to the north. The
underlying sediment is described on the BGS Seabed Sediments sheet (1990) as predominantly muddy,
gravelly sands, but the geophysical survey suggested they were more analogous to homogeneous clays and
silts, with subordinate sand and gravel.

Towards the north, these sediments are overlain with patches of rippled, mobile sand, orientated north to
south with an average height of 0.2m and wavelength of 3.5m, indicating a current flow to the north-east.
Well developed bedding is again apparent to the north of these rippled patches, which may be a remnant
of the planar and crossbedded sands that form Gunfleet Sand. However, the layer is very shallow here
(<1.5 m) and is underlain by chaotically bedded sand and the London Clay Formation.

Towards the shore, there is a band of muddy, gravelly sands with an increasing proportion of gravel,
forming low gravel banks which run parallel to the coast near the cable landing position.

During the environmental survey (Titan, 2002) particle size analysis was undertaken at 65 sites in the area.
The results agreed with the BGS Seabed Sediment Map (1990) as shown in Figure 4.1. The results are
given in Appendix 2.
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4.2.3 Submarine Geology

4.2.3.1 Thames Estuary

The Thames Estuary lies within the London Basin, an easterly plunging open synclinal structure in
Mesozoic and Cenozoic bedrock. Chalk forms both the northern and southern limbs of the syncline and
Lower Tertiary rocks occupy the synclinal core (Evans and Slater, 2000). The Tertiary rocks are
predominantly Eocene London Clay Formation which comprises beds of silty clays, or clayey and sandy
silts, and which increase in sand content at both the top and base of the formation. Within this are
occasional beds of phosphatic and carbonate nodules, plus volcanic ash bands (Barnes et al, 1998), which
correspond to the Harwich Member of the London Clay Formation. In the Thames Estuary region, the
London Clay is approximately 150m thick.

Offshore Clacton and Harwich, the London Clay Formation is absent and thinner Tertiary formations of
its Palaeocene basal members are present underlying the more recent Quaternary sediments. These
consist of the Harwich Member, comprising sandy mudstones with abundant volcanic ash layers, and the
Woolwich Beds, comprising clays and sands.

The sand banks within the Thames Estuary form a sequence of offset crestlines aligned parallel to each
other. There is some controversy regarding the formation of such sand banks. One theory is based upon
shoreline retreat whereby the banks have their origin as beach ridges, which were sequentially stranded as
the shoreline retreated landwards with post-glacial rising sea level (Harris, 1988). Evidence to support this
theory is that some of the banks within the Thames Estuary are considered to overlay older topography, or
to have cores of older, reworked material (D’Olier, 1981), that may have been beach deposits formed
during the early phases of the most recent (Holocene) transgression. These may have formed the
obstruction against which the sediment accumulated, resulting in the present day sand banks.

The second theory is that the banks have formed and evolved as the result of modern processes associated
with present day sea level and conditions. In the case of active banks, if more sand is received than lost
from the bank, the crestline will eventually become unstable, develop a curvilinear “S” shape and divide
into two or more separate banks (Caston, 1972). This theory is supported by Kenyon et al (1981) who
considered that the sand banks of the outer Thames Estuary are migrating up channel.

It is more accepted that the sand banks are generally formed around pre-existing mounds, confluent
channel bars or transitory island sites. Prentice et al (1968) noted that as the basic pattern of the banks
within the estuary is remarkably stable there must be an underlying cause for their positions. Seismic data
revealed that Margate Sand is related to a ridge of hard material in the Thanet Sand Formation whilst the
Queen’s Channel, to the north of the bank, seems to aligned along a pre-existing feature. D’Olier (1981)
proposed that a coarse gravel lag would accumulate around a local topographic high which would
subsequently act as a nucleus for sand deposition with rising sea level. Further details are given in the
report Gunfleet Sand Offshore Wind Farm Study: A Geological Review (BGS, 2002).

4.2.3.2 Gunfleet Sand

Gunfleet Sand lies on the northern side of the London Basin Syncline and the solid geology underlying
the Quaternary sediments on the bank generally comprises the London Clay Formation. However, due to
a small, local, eroded anticlinal flexure trending north-west/south-east, only basal members of the
London Clay Formation, such as the Harwich Member and older Palaeocene Woolwich Beds, are likely to
be found underlying the sand bank within at least part of the wind farm development site.

The geophysical survey (Titan Environmental Surveys Ltd, 2001) concludes that London Clay Formation
underlies a basal Quaternary unit of thickness 13-28 m. The London Clay is expected to be 70 to 80 m
thick at the wind farm site. Within the clays and silts of the London Clay Formation, layers of a highly
reflective nature have been interpreted as argillised volcanic ash layers.

4.2.4 Water Quality

4.2.4.1 Estuaries

Most of the water quality data in Essex estuaries come from surveys done by the Environment Agency (EA)
and their predecessors. During routine surveys of estuaries in Suffolk and Essex, the EA found that
concentrations of dissolved copper and zinc concentrations often exceeded the Environmental Quality
Standards (EQS) for these metals. The EA and CEFAS produced a report on the sources and loads of
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copper and zinc to these estuaries (Matthiessen et al, 1999). Sources examined included anti-fouling
paints and zinc-based sacrificial anodes, sewage treatment works (STW), direct discharges and rivers. No
data were available for the Bradwell Nuclear power station, despite the very high volumes of effluent
discharged. Atmospheric inputs were not considered, but were expected to be relatively small. The
largest inputs of copper and zinc from sewage in the study area was from Clacton STW (1168 kg/year Cu
& 1730 kg/year Zn) but this was not considered further as it discharges to the sea, and would therefore
not be concentrated in the fine estuarial sediment.

The EA study found that copper inputs were greatest in the Stour (15451 kg/year) with over 95% coming
from the docks (Matthiessen et al, 1999). Marinas and yacht moorings were the most important sources of
copper in most other estuaries. Inputs of copper to the Deben, Orwell, Colne, Blackwater & Crouch were
in the range 1104-5290 kg/year). The lowest inputs were in the range 98-420 kg/year, from the Ore,

Hamford Water and Roach. The marine EQS value for dissolved copper of 5 µg/l was exceeded at a large
number of sites, including part of Hamford Water and the Colne and outer Blackwater estuary.

Zinc inputs were lower than copper inputs, ranging from 29-2901 kg/year (but with many inputs not
quantified). The highest zinc inputs were to the Orwell, Blackwater and Stour. The revised EQS value for

zinc (10 µg/l) was exceeded at a large number of sites, including part of Hamford Water and the Colne
and inner Blackwater estuary (Matthiessen et al, 1999).

TBT concentrations in the Orwell and Deben in 1990 were reported by Dowson et al (1992). Several
locations showed TBT concentrations more than 10 times the EQS value of 2 ng/l. Declines in TBT
concentrations in sediments and water in the Crouch estuary following the ban on the use of TBT on
boats under 25 m in 1987 have been documented by Waldock et al (1999). The study covered the period
1987-1991.

The occurrence in the Blackwater estuary (water and sediments) of four biocides used in antifouling
paints has been examined by Voulvoulis et al (2000). Diuron was below the detection limit, but the other
three (Irgarol 1051, chlorothalonil and dichlofluanid) were detected at a number of sites. Concentrations
of Irgarol and dichlofluanid were enhanced after the boating season. Lack of data on the fate, behaviour
and toxicity of these biocides made risk assessment difficult. Data on these anti-fouling compounds and
TBT in water samples from the Crouch estuary and other locations in England and Wales are contained in
a report by CEFAS (2001). Of the sites surveyed in the Crouch the highest concentrations were usually at
Burnham marina.

4.2.4.2 Offshore

The main source of data for water quality near Gunfleet Sand are studies by MAFF and CEFAS of the
Barrow Deep sewage sludge disposal site, which is now disused (MAFF, 1981; MAFF, 1982; CEFAS, 1994a).
Distribution maps are provided in various reports for salinity, suspended solids, dissolved and particulate
metals (cadmium, copper, nickel, zinc) and nutrients (ammonia, nitrate & nitrite).

Total hydrocarbon (THC) concentrations in water from the Thames are significantly negatively correlated
with salinity and positively correlated with suspended solids (MAFF, 1990). Concentrations of THCs in

the outer estuary were only 3.9 µg/l compared to up to 63 µg/l near Tilbury (MAFF, 1990).

Nutrient and chlorophyll concentrations at a site in the outer Thames are measured as part of the
National Monitoring Programme (NMP). The Thames NMP site had high concentrations of nutrients
and chlorophyll compared to sites remote from large estuaries (CEFAS, 1998, 2000 & 2001a).

Dissolved metals are also measured by CEFAS in the NMP surveys. As would be expected most dissolved
metals are higher at estuarine sites such as the Thames than at sites distant from large estuaries (CEFAS,
1998). The only exception was lead, which is usually associated with particulates and therefore had a low
concentration in the Thames.

4.2.5 Intertidal and Coastal Habitats

Saltmarshes along the Essex coast have experienced erosion that is at least partially due to the relative rise
in sea level and associated changes in the wave climate. Although erosion has occurred episodically for
centuries, many areas experienced an accelerated rate in the 1970s, which has continued to the present
(Pye & French, 1993). The saltmarshes from the Orwell (Suffolk) to the Stour (Kent) showed substantial
losses to erosion between 1973 and 1988, averaging 20% of the original area (Burd, 1992).

However, of these saltmarshes, those in the Colne and on the Dengie Peninsula experienced the least
erosion. Overall, most erosion occurred on the seaward face of the marsh, affecting pioneer vegetation.
There was also some evidence of headward erosion of creeks and an increase in the area occupied by the
creek drainage system. Over the same period, the saltmarsh vegetation changed, with an increase in the
proportion of low marsh types at the expense of mid and upper marsh communities (JNCC, 1998).

4.2.6 Sediment and Biota Contaminants

4.2.6.1 Estuaries

In 1992, a range of metals (arsenic, cadmium, copper, lead, mercury, manganese, nickel and zinc) were
analysed in sediments and biota (winkles, cockles, mussels, soft shelled clams, ragworm, lugworm and two
species of algae) from the Orwell and Stour estuaries (Wright & Mason, 1999). Invertebrates from the
Orwell had higher metal concentrations than those from the Stour. The authors concluded that although
concentrations of several metals were elevated compared to background, only lead, at specific sites, and
possibly mercury posed potential threats to the ecology of the estuaries.

Metals (arsenic, cadmium, chromium, copper, mercury, nickel, lead & zinc) are measured by CEFAS in
samples of dredged material for marine disposal. Data are available for a range of nearby estuarine sites
including the Crouch, Walton-on-the-Naze, Felixstowe and Orwell (CEFAS, 2000). These showed that for
most metals concentrations in dredged sediments are comparable with typical sites elsewhere in England
and Wales and lower than in heavily industrialised estuaries such as the Tees. Possible exceptions are
chromium in the Crouch, which can reach 107 mg/kg and cadmium at Harwich which can exceed 2.5
mg/kg (CEFAS, 2000).

CEFAS measure metals in various species of shellfish (cockles, mussels and oysters). Some molluscs from
the Thames show elevated concentrations of silver, copper, nickel and zinc, with the Blackwater
producing relatively high concentrations of chromium and selenium (CEFAS, 2000).
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Polycyclic aromatic hydrocarbon (PAH) concentrations in sediment from the Orwell estuary have been
reported (DETR, 2000). The highest concentrations were in the mid estuary, probably due to the marinas
and road run-off.

Pesticide and polychlorinated biphenyls (PCBs) residues in edible molluscs in England and Wales are
measured by CEFAS. Samples from surveys in 1990 and 1995/96 showed that molluscs from the Thames
had relatively high concentrations of PCBs, but the results did not indicate that concentrations would be
harmful to consumers (CEFAS, 2001a). The 1995/96 survey also showed elevated concentrations of
dieldrin.

Very high concentrations of PCB in sediment from part of the Orwell marina in 1993 have been identified
by CEFAS (1997) prior to dredging operations. This material was unsuitable for marine disposal and was
sent to a landfill.

Declines in TBT concentrations in sediments and water in the Crouch estuary following the ban on the
use of TBT on boats under 25 m in 1987 have been documented by Waldock et al (1999). The study
covered the period 1987-1991. A survey of TBT and other organotin concentrations in sediments in the
Deben, Orwell, Stour, Hamford Water, Colne, Blackwater and Crouch was undertaken in 1990 (Dowson et
al, 1992). The most contaminated sites were associated with marinas, yacht clubs and boat yards. Several
sediments had TBT concentrations of 1000-3900 ng/g (approximately 1-4 ug/g, equivalent to 1-4 parts
per million). Surveys of TBT in mussels and oysters in England and Wales (including sites in Essex) have
shown significant declines in TBT from 1985 to 1991 (CEFAS, 1993b & 1994a).

Metal and nutrient concentrations in soils and sediments at the Tollesbury managed retreat site have been
reported (MacLeod et al, 1999; Chang et al, 2001). Although some metals increased (e.g. lead, chromium
and copper) after inundation with seawater, cadmium decreased. Interpretation of the results was
hampered by an increase in some metals at locations outside the Tollesbury managed retreat site.

Data on radioactivity in the Blackwater estuary is contained in several reports by MAFF & CEFAS, who
monitor the Bradwell nuclear power station (e.g. MAFF, 1993c & 1994b; MAFF & SEPA, 1998).
MAFF/CEFAS assess levels of radioactivity in fish, shellfish, seaweed and mud. The critical group for
exposure is houseboat dwellers. It has been calculated that this group receives <1% of the dose limit of 1
mSv/year (MAFF, 1994b; MAFF & SEPA, 1998).

4.2.6.2 Offshore

MAFF undertook various studies of the Barrow Deep and Roughs Tower sewage sludge disposal sites,
which are no longer in use (MAFF, 1981, 1982, 1993a & 1994a). From 1967 to 1998 up to 5 million
tonnes (wet weight) of sewage sludge were disposed at the Barrow Deep site each year. The reports
include distribution maps for sediment parameters (particle size and organic content) and a variety of
contaminants, for example faecal coliforms, metals (cadmium, chromium, copper, lead, mercury, zinc)
and other data such as litter in trawl samples. MAFF have also produced graphs showing long-term trends
in lead and mercury from the Barrow Deep, after normalising for the mud content (MAFF, 1993a &
1993b). The main conclusion from these studies is that the Barrow Deep site is dispersive in nature, with
metals entering the general load for the Thames estuary (MAFF, 1993a & 1994a). Concentrations of
metals in sediments at the Roughs Tower sludge disposal site do not show any local accumulation (MAFF,
1993a).

In 1990/1991, MAFF sampled metals in sediments at 274 locations along the English coast and offshore
regions of the North Sea (1993b). The data were normalised to the aluminium content, which was
considered to be a suitable surrogate for the clay content of the sediment. After normalising, some sites
in the Thames showed relatively high concentrations of cadmium, chromium, mercury, lead and zinc.

Metals (arsenic, cadmium, lead, mercury & zinc) have been analysed in flatfish (dab) from the Thames
(MAFF, 1993b; CEFAS 1998). Livers from dab caught in the Thames showed elevated concentrations of
dieldrin and PCBs (CEFAS, 1998). None of the results from the Thames appear to be of concern in terms
of public health.

As part of the EIA of the Gunfleet Sands Offshore Wind Farm, sediment samples were obtained at 65 sites
in February 2002. Contaminants were analysed in sediments from 14 of these sites, chosen to represent
the range of sediment types and locations in the survey grid (Figure 4.2). Plots of contaminant
concentrations against aluminium and organic content were used to determine whether any sites showed
elevated levels. Most metal concentrations were significantly correlated with the aluminium content, the
organic content, or both. Total petroleum hydrocarbon concentrations were significantly correlated with
the organic content of the sediment, but not the aluminium content. None of the 14 sites showed high
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concentrations of contaminants, and all maxima were below concentrations that would be of
environmental concern. Having normalised for the clay and organic content, there was evidence of
slightly elevated concentrations of most metals at site 1, near Clacton. These may be due to the nearby
sewage discharge

4.2.7 Meteorological Parameters

It is important to understand the meteorological conditions, to ensure sufficient wind resource for the
wind farm site, to assess the hostility of the environment for the turbines, and to evaluate visibility
conditions which influence the human perception of the wind farm.

4.2.7.1 Wind Resource

Prior to the leasing of the development site, GE Wind Energy commissioned a review of meteorological
data to assess the wind strength and variability in the region (Garrad Hassan, 2000). This report
considered three data sources:

• Walton-on-the-Naze Meteorological Station: January 1990- December 1998

• Harwich Haven Authority Meteorological Mast: July 1993 – November 1996

• Gunfleet Sand Lighthouse: February 1996 to February 1998

The data from Walton enabled medium-term variability to be assessed, so that data from Gunfleet Sand
could be correlated with this and then predictions made for the overall regime at the bank, and at greater
height above sea level. These data showed that there was no evidence of high turbulence from any wind
direction. The overall average turbulence intensity for wind speeds greater than 5 m s-1 was 7.4%. The
long-term mean wind speeds are provided in Table 4.1. The mean at 15.5 m above MSL was calculated to
be 7.5 m s-1, with a standard error of 0.51 m s-1. Figure 4.3 gives the wind rose derived from these data.

Further measurements have been taken on site with a specific meteorological mast which carries speed
and direction sensors at various heights. This was installed in January 2002. Data to July 2002 have
indicated higher average wind speeds, although a longer baseline is needed for direct comparison.
However, the data do confirm the good wind resource in this location.

4.2.7.2 Visibility

4.2.7.2.1 General Conditions

In general, the area has a mild maritime climate. The exception is when continental air from the south to
east causes very cold conditions in the winter, or dry, thundery conditions in the summer (Dover Strait
Pilot, 1999). Gales are most frequent in mid-winter.
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Figure 4.3 Derived wind rose for Gunfleet Sand based on correlation to Walton-on-the-Naze (1990 to 1999)

Source: Garrad Hassan, 2000

Height above MSL (m) Derived from Walton-on–the-Naze data ms-1

15.5 7.5

48 8.4

65 8.7

Table 4.1 Long-term mean wind speed derivations

(Source: Garrad Hassan, 2000)



Rainfall is frequent, and occurs throughout the year, although February to June tends to be the driest
time. Low cloud and rain can result in the coast being obscured throughout the year. Sea fog is most
common in winter associated with westerly air flow, while land fog occurs through autumn and winter
around dawn.

4.2.7.2.2 Anticyclones

The East Anglian coastline is subject to both Azores (in summer) and Asiatic (occasionally in winter)
anticyclones, both of which bring their characteristic weather patterns. Anticyclones characteristically
bring settled weather conditions to the area and their presence prevents depressions from tracking across
this part of the country. Anticyclones are often accompanied by conditions of poorer visibility.

4.2.7.2.3 Depressions

Weather conditions around the Greater Thames Estuary are most commonly determined by Atlantic
depressions that track across the country to the north. These can be large scale features which result in
gale force winds, particularly in the late autumn and winter.

The area is also subject to occasional Polar depressions. These generally develop in cold northerly
airstreams in the Norwegian Sea area, bringing snow or frequent wintry showers to the area as they move
south in winter thereby further limiting visibility.

4.2.7.2.4 Fronts

The Pilot states that the area is subject to Arctic, as well as warm and cold, fronts. The Arctic front’s mean
position in winter can cause vigorous depressions to occur in the Norwegian Sea or over Scandinavia.
Occasionally, these cause the front to move south towards the region and characteristic showery
conditions frequently occur in the arctic air behind it.

Warm and cold fronts cause much of the bad weather in the region. Cold fronts generally approach from
the north-east to south-west (through north-west), and result in strong winds and squally conditions.

4.2.7.2.5 Wind Patterns

Wind patterns in the Dover Channel and Greater Thames Estuary area are highly variable in speed and
direction. They change frequently due to the passage of mobile depressions although occasionally, most
frequently during the spring, may persist from the east to north-east for up to 2-3weeks. The Pilot notes
that ‘Rough seas are not uncommon in coastal waters north of Dover’. This is particularly in late winter
and early spring when hazardous conditions may persist for several days. Violent squalls are noted as
occurring relatively infrequently.

The Pilot also acknowledges the funnelling effect of the Dover Strait and that this can enhance severe sea
conditions when the prevailing wind is from the south-west or north-east. Generally, the frequency of
gales throughout the area covered by the Pilot shows little variation throughout the year.

The Pilot observes that clear skies are most commonly associated with east or south-easterly winds
originating from the continent. Long bright intervals can also occur with north-westerly winds and it is
noted that the clouds tend to disperse at night over the land although there is little diurnal variation.

Significantly the Pilot notes that ‘the coastline may be obscured at times by low cloud associated with moist
onshore winds’.

4.2.7.2.6 Rainfall

Rain can usually be expected on 15 to 18 days per month in winter, and 10 to 11 days in summer. This is
significant, as rainfall can compromise and restrict visibility at sea. The Pilot also identifies the frequency
of thunderstorms noting that ‘one or two thunderstorms per month are likely from May to September
with associated squalls and isolated waterspouts’.

4.2.7.2.7 Fog and visibility

Fog is not especially common over the sea and its incidence level varies between 2-5% across the area.
Even in July there is an incidence level of approximately 3% over the whole of the area. It is noted that
‘when an anticyclone becomes established over the area mist and haze can become extensive and any fog
forming over the land may occasionally drift over the sea, although it frequently clears by mid morning’.
With specific regard to visibility the Pilot states, ‘The percentage frequency of occasions when the visibility
is in excess of 5 miles (i.e. 8 km) is, in January, about 75% in the SW of the area and 55% in the extreme
NE. By July the percentage frequency increases to around 80% over the whole area covered by this
volume’.

This means that for 25% of the time in the winter, and 20% of the time during the summer months,
visibility within the area will be less than 5 miles (8 km). Thus, on these occasions, the proposed wind
farm will only be visible from a small area of the coastline around Clacton-on-Sea and Holland-on-Sea.

4.2.8 Coastal and Marine Processes

The coastal and marine processes have been evaluated by inspecting historical data, collecting site specific
data, and developing a model of the region. Details of these aspects are given in the report Gunfleet Sands
Offshore Wind Farm (ABPmer, 2002), and summarised below.

4.2.8.1 Hydrodynamic Regime

Water movement in the area is determined by tidal influences (driven from both the North Sea and the
English Channel) and non-tidal influences, such as wind-waves, swell and surge effects. The pattern of
movement is then strongly influenced by the clear bank and channel topography present in the Outer
Thames Estuary.

4.2.8.1.1 Data Sources

To develop the coastal process model, tidal information was taken from three permanent tide gauges
operated by the PLA, predictions at several locations from UKHO software, and short-term measurements
taken during the geo-physics survey and from instruments deployed on the sand bank itself.

Current measurements include three short historical datasets provided by the British Oceanographic Data
Centre (BODC) and on site measurements, combined with predictions for tidal flows from UKHO
software. Wind measurements were provided from the anemometry mast operated by GE Wind Energy in
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the south of the development site. The results from the Southern North Sea Sediment Transport Study
(Phase 2) were also incorporated, which included measurements taken off the Clacton coast, in the
Wallet.

In addition, site measurements were specifically taken for the Gunfleet Sands Offshore Wind Farm
Project, which involved two Valeport 730D instruments deployed either side of the bank. These each
measured wave height, period and direction, water elevation, current speed and direction, and turbidity.
The instruments were deployed in January 2002, with data until the end of July being used for the model.
However, further measurements are continuing. Unfortunately, the instrument on the northern side of
the bank did not return data for the first deployment due to an instrument fault, so the dataset on the
northern side of the bank begins in mid-April 2002.

4.2.8.1.2 Water Elevations

Tidal elevations are available for the standard ports of Walton-on-the-Naze and Sheerness, within the
Thames Estuary. The difference between these two locations shows how the tidal wave changes as it moves
around the coast and becomes constricted within the Thames. Table 4.2 gives a summary of tidal
elevations for these locations, with the derived factors for Gunfleet Sand itself.

These differences between neap and spring tides are important, as the volume of water being exchanged
in one tidal cycle (12.5 hours) varies significantly. As the volume is much greater during springs, the
resultant flow speeds are consequently higher.

In addition, the elevations influence where the wave regime interacts with the shallow conditions in the
Outer Thames Estuary. At times of high water these interactions occur closer inshore than at times of low
water when many of the inter-tidal banks may act as depth limiting features and barriers to offshore waves.

Superimposed on the basic tidal variation, are features due to meteorological factors. Persistent winds can
cause wind driven currents, increased water levels, plus wind generated waves and swell. Changes in
atmospheric pressure can result in both positive and negative surges. The 1 in 50 year positive surge
height at Clacton and the adjacent coast is predicted to be at least 2.5m.

Sea level rise must also be taken into account when considering projects over several years. In this region,
sea level is expected to change through the effect of global warming and also changes in local land levels
through glacial readjustment. The recommended value for flood and coastal defence planning for the
south-east region of the UK is 6mm/year in sea level rise to 2030 (MAFF, 1999).

4.2.8.1.3 Tidal Flows

The main axis for tidal flow is towards the north-east for the ebb and towards the south-west for the flood,
which aligns with the various banks and channels in the Outer Thames. Locally around Gunfleet Sand,
observations have shown that the ebb tide is dominant in the Wallet to the north, while the flood tide is
dominant in East Swin to the south, creating a net residual clockwise rotation around the bank.

The model results are shown in Figures 4.4 and 4.5 illustrating peak flows for flood and ebb tides,
respectively. The magnitude of current velocities are generally comparable between the flood and ebb
period of the tide, reaching >1 m s-1 along the deeper channels, but reducing in over shallower areas
including Gunfleet Sand.

In the Wallet, ebb flows are slightly greater than flood flows, supporting the view of ebb dominance in this
channel. Within East Swin channel there is a closer balance between ebb and flood current magnitudes.
This characteristic ebb dominance in the Wallet is confirmed by tidal stream data from UKHO, and
observations from the SNSSTS.

Other influences on the flows in the area include density driven currents and wind driven currents.
Density driven flows are due to an imbalance of salinity and/or temperature in adjacent water masses.
Although there is freshwater input from the Blackwater, Crouch, Colne, Stour and Orwell, the volume is
negligible in comparison with the tidal flow, and therefore is not considered significant for this project.
Wind driven currents can be caused by persistent winds, as wind-waves are generated.

4.2.8.2 Waves

Wind and wave data have been collated to characterise the wave climate for the Gunfleet area (ABPmer,
2002). However, existing data were limited, consisting of
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Tidal Level Walton-on-the-
Naze*

m above CD

Sheerness
*

m above
CD

Gunfleet
Sand†

m above
CD

Highest Astronomical Tide HAT +4.60 +6.20 +4.92

Mean High Water Springs MHWS +4.20 +5.80 +4.5

Mean High Water Neaps MHWN +3.40 +4.70 +3.7

Mean Sea Level MSL +2.20 +3.00 +2.4

Mean Low Water Neaps MLWN +1.10 +1.50 +1.2

Mean Low Water Springs MLWS +0.40 +0.60 +0.4

Lowest Astronomical Tide LAT -0.10 -0.20 -0.02

Ordnance Datum Newlyn ODN +2.16 +2.90 -

Tidal Range

Peak Range (HAT-LAT) 4.70 6.40 4.94

Spring Range (MHWS-MLWS) 3.80 5.20 4.10

Table 4.2 Summary of Tidal Elevations in metres above Chart Datum

* Source: Admiralty Tide Tables (2002), † Source: Metoc (2001)



• Predicted deep water wave conditions from the Met Office

• Non–directional wave information from BODC, 1973 to 1975 at four sites

• Meteorological data, from the Gunfleet anemometry mast, and historical datasets described previously

In addition, there were recent datasets from the SNSSTS, and the two Valeport 730D dataset from site
measurements described in Section 4.2.8.1.1.

As input to the coastal processes model, the offshore environment was described by the Met Office model.
This shows that the most common wave directions are from the north-east sectors (30° to 60°N ±15°) and
south-west sectors (210° to 240°N ±15°), which account for 31% and 33% of all waves, respectively (Figure
4.6). Waves from the north-west are limited by the relatively short fetches, and waves from the south-east
are limited by a combination of moderate fetches and low frequency of occurrence of winds from this
direction.

The most common wave condition (all directions) is a wave height of <1m with a period of <6s, which
occurs for around 20% of the time. The largest waves occur from the sector 240°N ±15°, with a wave
height of <5.5m and period of <10s. This predicted wave is generated from fetches across the Outer

Thames Estuary and not the Southern North Sea. The largest predicted offshore wave is <4.5m. Extreme
values for offshore locations are given in the report Gunfleet Sands Offshore Wind Farm (ABPmer, 2002).

As the waves propagate to shore, the energy is dissipated. The shallower water causes modification of the
waves through different processes: shoaling and refraction, energy loss due to breaking waves, energy loss
due to bottom friction, and momentum and mass transport effects. Diffraction and reflection of waves
may also occur due to any obstruction, such as a turbine tower.

Extreme nearshore waves can be expected to arise from either peak offshore events which bring in waves
from the Southern North Sea or wind-waves that are generated locally with the Outer Thames Estuary and
across fetches which are coincident with prevailing wind directions (between 180° to 270°N). Table 4.3
show the difference in nearshore and offshore extreme waves at high and low water.

In comparison, for locally generated wind waves an assessment of extreme conditions has been based on a
combination of measured fetches, water depths and wind speeds. Table 4.4 presents the predicted
nearshore wave conditions at times of high water and low water for various prevailing wind conditions
related to local fetches.
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Figure 4.4 Spring tide flood peak flows
Figure 4.5 Spring tide ebb peak flows



These predictions show that local fetches and prevailing wind conditions from 180° to 210°N are capable
of providing marginally greater waves than those from offshore events. At low water, the depth limitations
significantly reduce the wave energy reaching the development area. As waves move onto the bank, wave
refraction will turn the waves to face it.
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Figure 4.6 Offshore wave rose and fetch distances to Gunfleet Sand

Return
Period
(years)

HW LW

Offshore Nearshore Offshore Nearshore

Hs (m) Tz (s) Hs (m) Tz (s) Hs (m) Tz (s) Hs (m) Tz (s)

0.1 2.75 5.9 1.05 4.07 2.75 5.9 1.05 4.07

1 3.67 6.8 1.62 5.11 3.67 6.8 0.24 4.01

50 5.23 8.1 1.64 5.46 5.23 8.1 0.23 4.24

Table 4.3 Effect of high and low waters on extreme offshore and nearshore wave conditions at Gunfleet
Sands OWF

a. Wind direction 180°N

Return
Period
(years)

Wind
Speed
(m s-1)

Fetch at HW = 38.6km Fetch at LW = 7.95km

Hs (m) Tz (s) Hs (m) Tz (s)

0.1 16.7 1.57 4.75 0.71 3.05

1 20.0 1.88 5.14 0.85 3.31

50 24.8 2.33 5.66 0.97 3.63

b. Wind direction 210°N

Return
Period
(years)

Wind
Speed
(m s-1)

Fetch at HW = 40.1km Fetch at LW = 6.73km

Hs (m) Hs (m) Tz (s) Tz (s)

0.1 14.3 1.37 4.49 0.56 2.72

1 16.7 1.60 4.80 0.66 2.91

50 20.1 1.93 5.21 0.79 3.16

c. Wind direction 240°N

Return
Period
(years)

Wind Speed
(m s-1)

Fetch at HW = 20.9km

Hs (m) Tz (s)

0.1 12.6 0.87 3.54

1 14.7 1.02 3.78

50 17.9 1.24 4.13

Table 4.4 Extreme nearshore wave conditions derived from local winds



4.2.8.3 Sediment Transport

To understand the sediment regime in the area, several data sources have been referred to. These
include:

• BGS Sea Bed Sediments Map: Thames Estuary. Sheet 51°N 0°E 1: 250 000 (BGS, 1990)

• Sediment Transport Measurements at Maplin Sands, Outer Thames Estuary (HR Walingford, 1996)

• Southern North Sea Sediment Transport Study - Phase 1 (ABP Research, 1996) & Phase 2 (HR
Wallingford, 2002)

• Site measurements of currents and turbidity with Valeport 730D instruments, as described in Section
4.2.8.1.1

• Seabed samples taken during the Benthic Survey (Titan, 2002)

• Geophysical Survey (Titan, 2001)

Sixty-five seabed samples were collected, and particle size analysis undertaken on the sediment. The
results were in agreement with the BGS Sediments Map, as shown in Figure 4.1. A table of values is given
in Appendix 2, with further details in the ABPmer report (2002).

The turbidity data from the Valeport 730D instruments suggest that peak concentrations are generally
related to peaks in local flows. For the north site, peaks are generally related to the ebb phase of the tide
(in an ebb dominant flow regime), whereas at the south site peaks are generally related to the flood phase
(in a flood dominant flow regime). Concentrations are greater at the south site relative to the north site
and at both sites lowest concentrations are observed around slack tide at low water. From information on
local sediments it is suggested that the north site resides on an area which is fairly consolidated, whereas
the south deployment is within an area of more mobile sediments.

These variations suggest that the suspended concentrations are likely to relate to materials mobilised local
to each measurement site and of a particle size that is able to settle out quickly.

Figure 4.7 shows the conceptual sediment bedload in the region, derived from the model. Gunfleet Sand
itself is a large deposition environment for fine sands. However, the sand transport circulates clockwise
around the bank, driven by tidal asymmetry. As can be seen, some of the estuaries act as sediment sinks.
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Figure 4.8 Suspended sediment distribution

Figure 4.7 Conceptual model of bedload sediment processes



Net drift along the coastline is towards the west, into the main estuaries. Longshore drift along the
Tendring coastline is predominantly towards the south-west, although can be variable. A recent study (HR
Wallingford, 2002) concluded that there was no transportation link between Gunfleet Sand and the
shoreline, with no significant supply of material from the bank.

Suspended sediment dispersion is shown in Figure 4.8. The finer sediment (muds and fine sands) will
exist semi-permanently in the water column and be advected by the tides. When the energy drops below a
specific threshold, the sediment will be deposited.

Although the rivers provide a supply of muddy sediment, the amount is small, related to the low
freshwater input to the Outer Thames Estuary. Previous measurements have been compiled by CEFAS,
and recorded for the Southern North Sea project with variable concentrations. Values over the Clacton to
Harwich area range from 12 to 128mg/l for surface suspended sediments, with 30 to 240mg/l near bed.
The site measurements taken on either side of Gunfleet Sand range between 0 and 400mg/l on the
northern flank, and 0-800mg/l for the southern side. This difference illustrates the higher mobility of
very fine sands on the southern side.

A survey was undertaken to assess the scour resulting from the anemometer mast. Although the weather
was good, and the sea calm, the turbidity was so great that visibility was only 10-15 cm. Consequently, any

scour could not be videoed as planned. However, soundings were taken around the mast (Figure 4.9) and
indicate that the maximum scour at the base of the mast equates to approximately 2.5m. Soundings
normalised within 40m of the base of the mast.

4.3 Biological aspects

4.3.1 Designated Sites

There are several designated sites in the vicinity of the Gunfleet Sand licence area and cable route.
However, only one designated site, the Holland Haven Marshes SSSI, could be directly impacted by the
development. This impact would occur through the use of two of the three possible cable routes
connecting the wind farm to an existing electricity sub-station just north of Clacton. A description of the
terrestrial cable routes is given in Section 3.3.

From north to south the designated sites in the vicinity of the proposed Gunfleet Sands Offshore Wind
Farm are:

• Hamford Water (SSSI, NNR, SPA & Ramsar, part of Essex Estuaries SAC)

• Holland Haven Marshes SSSI

• Clacton Cliffs and Foreshore SSSI

• Colne Estuary (SSSI, NNR, SPA & Ramsar, part of Essex Estuaries SAC)

• Blackwater Estuary (SSSI, NNR, SPA & Ramsar, part of Essex Estuaries SAC)

• Dengie (SSSI, NNR, SPA & Ramsar, part of Essex Estuaries SAC)

The location of Sites of Special Scientific Interest (SSSIs), National Nature Reserves (NNRs), Special
Protection Areas (SPAs), Ramsar Sites and the Essex Estuaries Special Area of Conservation (SAC), are
shown on Figure 4.10a-d. Information on each site and the reasons for the SPA and Ramsar classifications
are given below.

SSSIs are the best examples of our national wildlife habitats, geological features and landforms and are
notified under the Wildlife and Countryside Act 1981 (as amended by the Countryside and Rights of Way
Act 2000). A list of potentially damaging operations is produced for each site and if any owner or
occupier proposes to undertake any of these operations it is necessary for them first to contact English
Nature.

The NNR designation was introduced in 1949 by the National Parks and Countryside Act. All NNRs are
also SSSIs, but whereas SSSI designation attempts to conserve the natural heritage whilst also allowing
traditional land uses to continue, in NNRs conservation is the main aim. NNRs are protected through the
SSSI procedures described above.
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Figure 4.9 Soundings taken around the anemometer mast, 18 July 2002

(Background colour is depth taken by geophysical survey. Measurements taken when
tide 2.1m above LAT. Text indicates sounding measurements)



Special Protection Areas (SPAs) are sites designated under the EU Directive on the Conservation of Wild
Birds. Ramsar sites are wetlands of international importance designated under the Ramsar Convention.
All Ramsar sites on the Essex coast are also SPAs.

Special Areas of Conservation (SACs) are sites designated under the EU Directive on the Conservation of
Natural Habitats and of Wild Fauna and Flora. The only SAC in the vicinity of the development is the
Essex Estuaries SAC.

SPAs and SACs together make up a network of areas of wildlife importance known as Natura 2000 (Sites of
Community Importance). A report on the extension of the Natura 2000 network into UK offshore waters
has recently been produced by the JNCC (JNCC, 2001). However, in the context of that report, offshore
means beyond 12 nautical mile limit and therefore is beyond the outermost part of the proposed wind
farm.

The descriptions and reasons for each of the designated sites are given in Appendix 3.

4.3.2 Terrestrial Fauna

The Essex Mammal Association performed a search of mammals recorded in the area (terrestrial and
marine). The results are shown in Table 4.5. The badger records refer to road casualties. Otters were
re-introduced to North Essex at Hamford Water during the mid 1990s, and spraints were found in
Holland Haven in 1998. No sensitive species were present in the vicinity of the proposed cable routes.

The survey for Great Crested Newt identified that the large pond within the disused quarry in the Country
Park contained individuals. The water was turbid, with limited vegetation around the perimeter and no
evidence of fish. However, eggs were found, and one adult female Great Crested Newt. Also present were
Common Frog (Rana temporaria) tadpoles and several adult Smooth Newts (Triturus vulgaris). The small
pond near the entrance to the Park, was not found to contain Great Crested Newts.
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Figure 4.10b Location of Special Protection Areas
(SPAs)

Figure 4.10a Location of Sites of Special Scientific
Interest (SSSIs)

Figure 4.10c Location of Special Areas of
Conservation (SACs)

Figure 4.10d Location of Ramsar Sites



A database search confirmed the presence of Great Crested Newts approximately 600m from Route 3,
where it reaches Little Clacton Road. However, this is sufficient distance not to disrupt the habitat. There
was also an historical record of the species from “Holland Marshes”. As it is known that they can breed in
ditches, further survey work would be recommended to establish whether Great Crested Newts are present
in the drainage ditches within the SSSI should these routes be considered further.

The habitat assessment confirmed the presence of Water Vole, Brown Hare, Barn Owl and two species of
reptiles (common lizard and grass snake) within the survey corridor for the terrestrial cable route
(Herbert, 2002). In addition, Adders (Vipera berus) and Slow-worm (Anguis fragilis) are known to exist in
the area.

4.3.3 Terrestrial Habitats

A botanical survey was undertaken for the three possible cable routes on land (Tarpey, 2002). As the
trenching will affect a 6m wide corridor, the survey considered a 10m width. However, where the
environment was particularly interesting, the area under consideration was extended as appropriate.

The most diverse region found on the three routes was within the SSSI. The SSSI citation for Holland
Haven Marshes states that it is an area of reclaimed estuarine saltmarsh and freshwater marsh. The site is
bi-sected by Holland Brook and its tributaries (including Picker’s Ditch), from which an extensive ditch
system radiates. The ditch network represents an outstanding example of a freshwater to brackish water
transition as shown by the aquatic plant communities, which include a number of nationally and locally
scarce species. The adjoining grasslands are of botanical importance in their own right as well as acting as
a buffer zone to the ditch system. In the section covered by the cable route to the west of Holland Bridge
the saline influence is less marked and the system is potentially freshwater to slightly brackish. The
citation also states that there is further interest in the aquatic and terrestrial invertebrate fauna as well as
the birds that frequent the site.

In general, drainage channels are important for biodiversity because in a relatively small space they
provide habitat for aquatic submerged plant species (e.g. hornworts), aquatic floating-leaved species (e.g.
water starwort), free-floating species (e.g. duckweeds), emergents (e.g. burreed) and marginal species
(e.g. brooklime). The dykes adjacent to the cable route at Holland Marsh show all these features but the
vegetation pattern varies from dyke to dyke and they have to be considered as parts of a whole and not
individually.

From the above, it is clear that the drainage and hydrology into and through the grazing marshes are
extremely important in maintaining the habitat. Of the species recorded during this survey, both the
dykes and areas of the grazing marsh itself contain species that are scarce or rare in the county. Towards
the south end of the SSSI, where cable Routes 1 and 2 combine, the route keeps close to the edge of the
marsh adjacent to a dyke. It also has to cross two dykes before cutting across the marsh towards Picker’s
Ditch. This area of the marsh is low-lying, with large stands of Common Spike Rush, whilst the crossing
point of Picker’s Ditch contains Grey Clubrush and a Water Dropwort.

To the north of Picker’s Ditch, Routes 1 and 2 separate with Route 2 continuing in the SSSI. Although it
remains close to the border of the grazing marsh where there is slightly higher ground, and consequently
a lack of typical marsh species, it has to cross eight dykes and several smaller channels. It also runs along
the line where the land starts to rise from the flat valley bottom and a trench could therefore affect the
percolation of water from the higher ground to the marshes.
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Species Number Grid Reference Date

Brown long-eared bat 1 TM195167 21/10/95
Mole 1 TM197186 27/02/94
Rabbit 1 TM200200 06/06/96
Badger 1 TM201201 16/01/98
Pipistrelle 1 TM203188 20/06/86
Mole 1 TM204189 27/02/94
Brown hare 1 TM204204 22/04/94
Rabbit 1 TM205195 17/01/97
Water vole 1 TM205195 10/10/96
Harvest mouse 1 TM205195 10/10/96
Common shrew 1 TM205195 07/07/96
Wood mouse 1 TM205195 10/10/96
Fox 1 TM205195 17/01/97
Badger 1 TM205195 17/01/97
Brown hare 1 TM205195 17/01/97
Stoat 1 TM205195 16/16/95
Water vole 1 TM207174 24/07/98
Pipistrelle 1 TM209166 17/09/95
Pipistrelle 1 TM209166 17/09/96
Mole 1 TM209172 27/02/94
Hedgehog 1 TM210174 15/10/94
Brown rat 1 TM210174 15/10/94
Brown hare 1 TM211176 27/02/94
Grey squirrel 1 TM212169 24/11/96
Wood mouse 1 TM212178 14/04/96
Rabbit 1 TM213169 22/04/94
Wood mouse 1 TM213176 24/11/96
Wood mouse 2 TM213176 24/11/96
Brown rat 1 TM213185 30/11/99
Mole 1 TM216171 27/02/94
Mole 1 TM219193 27/02/94
Grey squirrel 1 TM219193 27/02/94
Minke whale 1 TM221173 09/03/99
Grey squirrel 1 TM221186 27/03/98
Fox 1 TM222181 02/08/95
Water vole 1 TM225180 03/07/98
Otter 1 TM228182 04/04/98
Common porpoise 1 TM230180 25/01/76
Water vole 1 TM231198 29/06/98
Water vole 1 TM232194 06/06/98
Water vole 1 TM232194 06/06/98
Hedgehog 1 TM235205 10/10/95
Wood mouse 1 TM235205 06/06/97
Hedgehog 1 TM235205 06/06/97

Table 4.5 Mammal records

(Source: Essex Mammal Surveys)



Holland Haven Park also has interesting flora, particularly on the cliffs, greensward and bank down into
the disused quarry. These areas include species such as Sea Fern-grass, Silvery Hairgrass, Birdsfoot Clover
and Slender Trefoil. However, the cable is to be directionally drilled beneath these areas, so they will not
be affected by the construction.

Route 3 follows the edge of the arable fields to the east of the SSSI grazing marshes. Whilst the habitat
holds no important plant communities, the cable route is at the junction of the higher ground and the
marshes and a trench at this point could affect the downward percolation of water on to the SSSI.

Ditches that form boundaries between the arable fields are dominated by species that tolerate high
nutrients, due to their proximity to the chemical sprays used on the crops. Although these are not the
protected ditches within the SSSI, most drain into the marsh and so are an important element of the
drainage system.

Generally, arable fields only provide temporary habitats for the flora and fauna until the next part of the
cultivation cycle. Set-aside and conservation headlands provide a longer-term habitat and consequently,
Brown Hares were found on the set-aside within Route 3

.Several trees along the routes are pollarded oaks. Pollarding hedgerow Oaks is a traditional form of
management in Essex and they are an integral part of the county landscape. The number of pollards
within the county mean that they are of significance, not just from a county and national perspective, but
also on a European scale. The majority of the pollards are in hedgerows or adjacent to them, but two old
specimens are present in the SSSI grazing marsh.

Hedges provide feeding, roosting and nesting sites for birds. The majority of the hedges along the three
routes were species poor, composed of only a few dominant species. However, portions of hedge on
Routes 1 and 2 were both richer in species, with the hedge at the junction of Sladbury’s Lane and Great
Holland Common Road containing several standard Oaks. These oaks are both a landscape feature and
important for the invertebrate populations that live on them and provide food for the small bird
populations. The farm tracks are dominated by a mixture of ruderals, vigorous grasses and species which
can tolerate high nutrients. The tracks also provide wildlife corridors through the fields. In general, the
road verges are narrow, often only about a metre wide, and consist of a mixture of ruderals and the more
vigorous grasses. At the point where the cable routes cross the railway line, Common Nettle and Giant
Horsetail dominate the banks.

Table 4.6   sets out the status of the species that were found.

4.3.4 Birds

4.3.4.1 Terrestrial Birds

4.3.4.1.1 Landuse, topography and designations

The principal habitat along the three survey routes comprises arable farmland with scattered broadleaf
shelterbelts, individual trees and hedges. The southern section of the survey covers part of the shoreline
embankment, a park amenity area and borders residential housing at Holland-on-Sea. The central section
covers pasture and marshland habitat that is included within the Holland Haven Marshes SSSI.

The proposed options for the buried cable route traverse land between sea level and 18 m AOD at the
substation 300 m east of Cook’s Green. Route 1 covers approximately 3.46 km, Route 2 - 3.30 km and
Route 3 - 3.78 km. The principle topography comprises level ground with gentle slopes (2-10 degrees) to
the east (Great Holland Common and Lodge Farm) and a similar rise to the west. The main drainage
pattern is east via Picker’s Ditch and south-east into Holland Brook that feeds the pumping
station/outflow on the shore at TM220172. The survey area covers numerous small drains and ditches
within the near-level terrain below the 5 m contour AOD. There are two small reservoirs adjacent to
Sladbury’s Farm.
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Species seen during the survey National County Local

Arrowhead Low Medium High

Birdsfoot Clover Medium High High

Common Spike Rush Low Low Medium

Grey Clubrush Low Medium High

Heath Speedwell Low Low Medium

Knotted Clover Low Medium Medium

Lesser Spearwort Low Medium Medium

Sea Fern-grass Medium High High

Silvery Hair-grass Low Medium Medium

Slender Trefoil Low Medium Low

Tufted Forget-me-not Low Low Medium

Water Dropwort Medium/High High

Other species on SSSI citation

Brackish Water Crowfoot Medium Medium Medium

Divided Sedge High High High

Fat Duckweed Low Low Medium

Great Duckweed Medium High High

Slender Spike Rush Medium High High

Soft Hornwort Medium Medium Medium

Table 4.6 Botanical species identified along the onshore cable routes



4.3.4.1.2 Background data

The survey methodology and results are given in Appendix 4. The birds observed along the routes are
given in Table 4.7.

The 10 km grid square that encompasses the three route options within the north-east tetrad, received
survey visits for the New Atlas of Breeding Birds between 1988-1991 (Gibbons et al, 1993). The 10 km scale
of the published species maps does not allow resolution of the presence/absence of birds over the current
survey boundary and is therefore of limited use in this assessment. Mr. K. Marsden (pers. comm.) of
Tendring District Council collates bird species lists for the Holland Haven Country Park (summering,
wintering and passage) as does English Nature for Holland Haven Marshes SSSI on an anecdotal basis.
Barn Owl nest within the SSSI and Country Park and this is the only known Schedule 1 listed species that
breeds or maintains their breeding territories within the survey area. Species known to breed within the
SSSI, Country Park and farmland but not detected during the current surveys are as follows: Gargany on
the eastern perimeter of the SSSI, Grey Partridge, Corn Bunting in vicinity of Sladbury’s Farm buildings
and Tree Sparrow in vicinity of shelter belt adjacent to the reservoirs north-east of Sladbury’s Farm.
Species that have a high probability of being under-recorded within the type of habitats present within the
survey area are Water Rail and Spotted Crake, although from anecdotal records neither have been
confirmed as breeding at Holland-on-Sea.

4.3.4.1.3 Baseline conditions: breeding birds

Bird community

The principle species that breed within the survey area are (i) the ubiquitous arable farmland passerines
(Red-legged Partridge, Pheasant, Skylark, Carrion Cow, Magpie, House Sparrow, Linnet, Goldfinch,
Yellowhammer), (ii) species associated with marshland and drains/ditches (Moorhen, Mallard, Lapwing,
Reed Warbler, Sedge Warbler, Yellow Wagtail, Reed Bunting), along with (iii) common
park/scrub/woodland species such as Woodpigeon, Collard Dove, Blackbird, Robin, Wren, Dunnock,
Blue & Great Tits, Whitethroat, Chaffinch, and Greenfinch. The foreshore was surveyed and did not
support marine or shoreline breeding birds.

At the wider scale, there was more bird activity and a greater species diversity over the coastal
slope/country park around TM214170 and north to TM204176 compared with less breeding bird activity
in a zone of 300 m radius around TM203178. This reflects a change from a greater diversity of habitats
within the former area to moderate size arable fields with few hedges. There was a clear trend for
increased numbers and increased variety of birds associated with linear features such as hedges, ditches,
banks and the boundaries of habitat types. The survey routes were dictated by the linear nature of the
proposal and therefore the results may overestimate the unit area bird numbers and diversity.

Wildfowl and waders

The southern sectors of the three routes that bisect or run along side drains and ditches supported a
higher density of species such as Mallard and Moorhen. Coot and Tufted Duck were present around the
Holland Brook near Fan Bridge on the northern sector of the survey area. The results of the survey
technique are likely to under-represent the breeding densities of the former species. The higher density
of Moorhen occurs around the cattle grazed, wet pasture and network of drains west of Holland Bridge
and this is the focus of breeding activity of Lapwing (minimum of two displaying individuals TM205174

during the April surveys). Grey Heron were present at a moderate frequency over the aquatic and
marshland habitats but do not breed within the survey area.

Raptors and Owls

There were a minimum of two active Barn Owl territories in the vicinity of the southern sector of Route 3
and the northern sector of Route 2. Little Owl was also present around the northern half of the survey
area and is known to utilise the nest boxes within the Country Park. The full extent of the three routes
encompasses between 2 to 3 Kestrel territories and the central sector coincides with part of a Sparrowhawk
territory. Individuals of both Short-eared Owl and Marsh Harrier hunted over the rough
pasture/marshland in the central sector of the SSSI (the former detected during the surveys in April
2002). There was no evidence that either species nested within the survey area in 2002.

Passerines and other species

There were greater numbers of woodland species along the southern and south-western sectors of the
survey area between the Country Park car park and the margins of the residential areas of Holland-on-Sea.
Species such as Blue Tit, Blackbird, Dunnock and Wren occurred along linear features through the arable
farmland. There were no contacts with Song Thrush during the three mid summer surveys, but this
species was present during the April surveys.

Open habitat species such as Meadow Pipit were relatively scarce and approximately 12 Skylark territories
were distributed on the rising arable fields to the north east of Route 3. Reed and Sedge Warbler were
moderately abundant along Phragmites filled ditches and drains along the central, low lying portions of
the survey area. A minimum of three Reed Bunting territories were also associated with aquatic and
marshland habitats and there were a similar number of contacts with Yellow Wagtail over the northern
third of the survey area. Whitethroats were moderately abundant and associated with hedges or patches of
scrub. Two Lesser Whitethroat territories were present along the mid/northern portion of Route 2.
Species such as Goldfinch tended to be associated with the scrub and short-grass/weed swards around the
southern part of the survey area and there was a higher contact rate with Linnet in the vicinity of Route 3.

Carrion Crow and Magpies were evenly distributed over the survey area at a moderate to low density and
Jackdaws were more abundant on the pasture fields to the south. A small rookery of 5-10 active nests is
present in broadleaf trees at TM205173 on the margins of the residential area of Holland-on-Sea.
Cuckoos were moderately abundant over the scrub/parkland and marshland habitats.

4.3.4.1.4 Assessment and comparison with published data

The conservation status of those species located during the surveys in 2001 are summarised in Table 4.8.
A comparative level of sensitivity for the species is based on their regional/national rarity and/or those
species with rapidly or historically declining British populations (JNCC, 1996).

There are no systematic farmland CBC surveys undertaken recently in Essex with which to compare the
data on a site or area basis collected in 2002.
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Species Population
importance

Red
List

Amber List Essex
BAP
priority
species

Sensitivity

Mute Swan Local Low

Mallard Local Low

Tufted Duck Local Low

Kestrel Local Low

Sparrowhawk Local Low

Pheasant Local Low

Red-legged Partridge Local Low

Moorhen Local Low

Coot Local Low

Lapwing Regional � Low/moderate

Woodpigeon Local Low

Collard Dove Local Low

Turtle Dove Regional � High

Stock Dove Local Low

Cuckoo Local Low

Barn Owl Regional/Local � Moderate

Little Owl Local Low

Skylark Local � � Low

Meadow Pipit Local Low

Yellow Wagtail Local Low

Pied Wagtail Local Low

Wren Local Low

Dunnock Local � Low

Robin Local Low

Blackbird Local � Low

Song Thrush Local � � Low

Mistle Thrush Local Low

Sedge Warbler Local Low

Reed Warbler Local Low

Whitethroat Local Low

Lesser Whitethroat Local/Regional Low

Garden Warbler Local Low

Blackcap Local Low

Chiffchaff Local Low

Blue Tit Local Low

Great Tit Local Low

Long-tailed Tit Local Low

Magpie Local Low

Jay Local Low

Jackdaw Local Low

Carrion Crow Local Low

Starling Local Low

House Sparrow Local Low

Chaffinch Local Low

Greenfinch Local Low

Goldfinch Local � Low

Linnet Local � Moderate

Yellowhammer Local Low

Reed Bunting Local � Moderate

Undetected/wide
ranging species

Gargany National � Moderate/high

Marsh Harrier National � High

Grey Partridge Regional � � Moderate

Tree Sparrow Regional � Moderate/low

Corn Bunting Regional � High

Table 4.7 Terrestrial bird sensitivity table

Site quality and context

The 1.8 km² surveyed between Holland Haven Country Park and Fan Bridge supports a bird community
that appears to be typical in the context of pasture and arable land adjacent to the coast in the south east
of the UK. The proportion of semi-natural habitats and associated hydrology that are managed for
conservation purposes intermixed with the farmland at this site may result in a higher than average bird
diversity and abundance in local terms. In this context the term average refers to a random selection of
farmland in coastal Essex. In comparison with the extensive tracks of semi-natural habitat that exist within
the National Nature Reserves and Special Protection Areas of the Essex and Suffolk Coast, it is possible
that the survey area is below average. Without recent systematic survey data on the latter sites such a
comparison is speculative.

The area surveyed would not reach the bird density and diversity criteria for selection as an ornithological
SSSI and it lacks a variety of species listed under Schedule 1 of the Wildlife & Countryside Act 1981 or
within the EEC’s Bird Directive (JNCC 1989 Guidelines for the selection of Biological SSSIs). This is
confirmed by the Holland Haven SSSI citation that refers to features other than breeding birds as the
prime reason for designation.

On balance, the assessment at the scale of the whole breeding bird assemblage indicates a moderately
sensitive collection of species that is moderate to good in quality.
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Wildfowl and waders

For nesting species within these bird groups there is a general assumption that individuals (or colonies)
would have a wider zone within which indirect effects of the proposal may have effects on breeding
behaviour (e.g. Lapwing). Exceptions are species such as Mallard that can tolerate some forms of
construction disturbance (if localised and moderate in magnitude) near to the nest site. There is judged
to be a moderate density of breeding Mallard within the survey area. This population is classified as being
of local importance as part of the biodiversity of the SSSI and Holland Haven Country Park. This species
is classified as of low sensitivity in terms of UK birds of conservation concern.

There is judged to be a low density of breeding Tufted Duck within the survey area. As described for
Mallard above they are classified of local importance and of low sensitivity in terms of UK birds of
conservation concern.

Lapwing occur at a low to moderate density within the survey area and they are classified as of local
significance rather than representing a regionally important breeding site. This species is classified as of
moderate sensitivity in terms of UK birds of conservation concern (rather than in terms of rarity).

Moorhen and Coot occur at a moderate density within the survey area and the numbers at this location
are classified as locally significant. Both species are classified as of low sensitivity in terms of UK birds of
conservation concern.

Raptors and Owls

For nesting birds of prey there is wide variation in the distance zones within which indirect effects of
construction activity can have effects on breeding behaviour. Some of the more common species, such as
Kestrel, can tolerate some forms of construction disturbance near to the nest site. There is judged to be
moderate density Kestrel territories that encompass parts of or the whole survey area. Based on the survey
work there were no confirmed nest sites for this species within c. 100 m zone either side of the three route
options, although one or more nest sites may have remained undetected. This population is classified as
locally important as part of the biodiversity of the wider farmland, SSSI and Holland Haven Country Park.
This species is classified as of low sensitivity in terms of UK birds of conservation concern.

In both local and regional terms the Sparrowhawk territory that may overlap part of the survey area
represents an average distribution for this species over the Essex farmland. One or more nest sites may
have remained undetected within the 100 m survey zone along the proposed cable routes, but their
preferred habitat contains a greater cover of mature woodland/forestry. The overall UK population
appears to be stable or expanding and this species has a relatively favourable conservation status.

The survey area includes a minimum of two nest sites for Barn Owl one of which is on Route 2. This
species is protected under Schedule 1 of the Wildlife & Countryside Act 1981. Compared with the
surrounding farmland the Holland Haven Marshes SSSI and the Holland Haven Country Park are
predicted to support an above average breeding density for this species. The Barn Owl is classified as
moderately sensitive in terms of UK birds of conservation concern. Based on its natural history and
association with human activity, this hole nesting, crepuscular species will be of moderate or low sensitivity
to human disturbance and civil engineering activities.

The breeding density of Little Owl is predicted to be average for this species in relation to the
surrounding Essex farmland. In terms of UK birds of conservation concern, this is a low sensitivity species.
As assessed for Barn Owl above, this species will be moderately tolerant of human and civil engineering
activities.

Passerines and other species

In general the farmland/open habitat passerine group are assessed as less sensitive in terms of the
potential for impacts on breeding behaviour and ecology. The exceptions are rapidly declining but
common species such as Linnet, Tree Sparrow, Skylark, Corn Bunting and Reed Bunting (Table 4.7).
Based on their reactions to routine agricultural activities, it is assumed that the majority of the species will
be moderately tolerant of human and civil engineering activities. Species with more specific habitat
requirements such as Reed Warbler, Sedge Warbler, Yellow Wagtail, Whitethroat and Lesser Whitethroat
will have a moderate to high sensitivity in terms of loss or modification to emergent and bank side
ditch/drain vegetation, hedges and scattered scrub.

There is estimated to be a moderate density of farmland passerines breeding within the survey area. This
may reflect the historical and current agri-environment land management on some surrounding farms
combined with the proximity to semi-natural marshland habitat. This population is classified as locally
important, as part of the biodiversity of the farmland, the SSSI and Holland Haven Country Park.

In terms of the potential for impacts on breeding behaviour and ecology, the woodland/scrub passerine
groups are assessed as less sensitive. The exceptions are rapidly declining species such as Turtle Dove and
Song Thrush (Table 4.7). The density of woodland species appears to be typical of young age, fragmented
broadleaf woodland elsewhere in the Essex landscape and these populations are locally important.

4.3.4.2 Marine Birds

There is no widely accepted definition of where the boundaries occur between the near and off-shore
zones and previous research in the UK has adopted the following distance bands based on the different
survey methods: nearshore covered from land up to 2 km; inshore 2-11 km covered by aircraft surveys; and
offshore >11 km covered by ship surveys (JNCC, pers. comm. 2002).

The bird life of the inter-tidal flats and saltmarsh along the nearest parts of the Essex coast is well studied
and most of this habitat is statutorily protected within the European network of protected sites (Special
Protection Areas, SPA) known as Natura 2000 (Section 4.3.1; Metoc, 2001). The main qualifying interest
of the six nearest coastal sites (Hamford Water, Colne Estuary, Dengie, Foulness, Blackwater Estuary and
Crouch & Roach Estuaries) are wildfowl and waders. These are either present for the winter months or
stop over on their autumn or spring migration and the peak count of all waterbirds averaged over 5 years
is 328,744. With the exception of species such as terns and Great Crested Grebe the coastal sites are
designated for species that do not use the marine habitats below the low water mark or occur there
infrequently. However, these species of wildfowl and waders are expected to make movements between
feeding and roosting areas over the inshore waters as well as migration flights further offshore. Additional
species that contribute to the qualifying interest of some of the SPA sites are wintering birds of prey such
as Hen Harrier and breeding Little Tern. The latter species is known to make foraging flights to
nearshore sites during the breeding season (BirdLife International, 2000).
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The Foulness and Dengie SPAs have their eastern boundaries within 10 and 16 km of the proposal
boundary respectively (Figure 4.10). The citations are divided into species that occur in internationally
important numbers (>1% of the biogeographic population and/or >1% of species listed under Annex 1 of
the Bird’s Directive: 79/409/EEC) and those that occur at nationally important numbers (>1% of the
British breeding, passage or wintering population, Table 4.8). The easterly edge of the Colne Estuary SPA
is approximately 10 km from the north-western edge of the Gunfleet development area and at its closest
the southern edge of the Hamford Water SPA is 12 km from the northern edge of the proposal (Figure
4.10).

The Essex Estuaries Special Area of Conservation (SAC) comes within 5 km of the western edge of the
Gunfleet proposal area and the relevant interest refers to sandbanks which are slightly covered by sea
water all the time. The relevant SAC interest refers to habitat types and/or species (excluding birds) that
are rare or threatened within a European context.

Knowledge of the offshore bird life in the Thames Estuary is less well known and most of this information
is confined to sea areas within the limit of bird identification from land, considered to be approximately
0-2 km which excludes Gunfleet Sand. Records of selected species have been made from a boat over the
sector of the Thames Estuary adjacent to Essex by a fisherman with ornithological expertise (Mr. R.
Jacobs; from approximately 1975 to 2002, selected records published in the Essex Bird Report).
Systematic aerial surveys for seabirds at a relatively coarse scale have been undertaken along the east coast
of England in 1989 (Barton et al, 1993) and January 2002 (JNCC, pers. comm. 2002). Large scale seabird
density maps for North-West European waters have been produced based on boat and aerial sampling
(Stone et al, 1995). This information is intended for strategic planning and does not enable resolution to
the scale necessary for this development.

The east and south-east English coast is known to support large numbers of land birds during the autumn
migration and their passage has been studied at various observatories since the 1950s (including Bradwell
Bird Observatory on the Essex coast). How and where these migrants depart from or arrive at the Essex
coast is only partly understood.

The gaps in the knowledge over the full range of potential species that may fly over or use the sea in the
vicinity of the Gunfleet has contributed to the rationale for the survey work used to inform this
environmental impact statement. The recommendation for offshore bird survey work in Europe and the
UK is for a combination of aerial and boat surveys (NERI, 2001; JNCC pers. comm., 2001).

Monthly boat based surveys have been undertaken by the applicant on and around Gunfleet Sand since
October 2001; these surveys are ongoing. In the absence of a suitable static viewing platform on or near to
the site the primary aims of the boat surveys were to:

• enable a fine scale resolution of habitat use by marine birds over the sector of sea that includes Gunfleet
Sand

• compensate for the uncertain detection efficiency for some species that results from aerial surveys

• record flights (direction and heights) of estuarine/mudflat species over the sea that are assumed to
occupy the Essex SPAs

• record diurnal land bird migration

In addition, the rationale for site specific aerial surveys that were flown in January and March 2002 was to
compensate for some of the limitations provided by boat survey methods in general and provide a
snapshot measure of seabird use of a wider zone of the north Thames estuary. Aerial surveys enable an
absolute population estimate to be derived and further surveys are planned for the area around and
including Gunfleet Sand during winter 2002/03. The aerial surveys flown on behalf of JNCC in January
2002 were targeted at sea duck and divers and did not uniformly report on all other species whereas the
subsequent surveys covered all species.

A description of site survey techniques is given in Appendix 4.

4.3.4.2.1 Background Data - Inshore/Offshore Birds

The sector of inshore waters from Clacton has been watched on an intermittent basis by local
ornithologists using binoculars and telescopes (identification range c. 2 km). Some of the more
interesting species (unusual/rarer birds) are noted and appear in the Essex Bird Report along with
sporadic movements of larger numbers of the more common seabird or coastal species (Cox, 1984;
Hudson & Pyman, 1968). For example, over the last five years there are instances of 250 Red-throated
Diver along this sector of coast (Walton-on-the-Naze) and rates of movements of 50/h during the morning
period in mid winter months; up to 100-200 Gannet have passed through in 2-3h (spring & autumn);
flocks of Common Scoter, which average 20 individuals in flight regularly pass during the winter; 2000
Kittiwake and 3000 Common Gull were seen associated with onshore gales over a similar period in
October and November 2001; Little Gull in single flocks of 35-50 were observed during onshore mid
winter gales (Mr. N. Pepper pers. comm., 2001).

Overall the Clacton sector of coast does not attract as many sea watching ornithologists as other sites on
the Norfolk and Essex coast (such as Southwold, Canvey south pier, Languard Point, Sheringham), which
may reflect the local topography that does not focus the inshore seabird movements compared with more
exposed headlands/ promontories.

Ornithological records have been kept by a trawlerman over the last 20+ years in the north Thames sector
of the Estuary, and the more unusual and interesting records appear in the Essex Bird Report (Mr. R.
Jacobs based at Wivenhoe). The impression from these records is that species such as Common Scoter
were more abundant in the wider area in the early 1960-70s compared with the last decade (e.g. 3500 sited
8 km off Clacton February/April 1961). Over the last three decades some of the larger concentrations of
this species occurred on and around the sand banks that include Gunfleet Sand. Divers and Grebe
occurred more frequently in the mid winter months and the largest concentrations (100-200) follow the
inshore movement of their preferred fish prey (in the Blackwater Estuary, the mouth of the River Colne
and off the Dengie). Some of the sand banks (including parts of Gunfleet Sand) are exposed for 1-2
hours during low tides and these attract resting gulls as well as occasional flocks of waders.

Aerial surveys have been undertaken by the JNCC of the inshore waters along the east coast of England in
1989 (Barton et al, 1993). The nearest north/south transects coincided with or just to the south east of
the area of Gunfleet Sand. The summary of these surveys indicated that the Thames Estuary held an
average density of 0.5 Divers/km² (mainly Red-throated Diver) in January, decreased in number during
March, and were absent for the other survey months. A similar seasonal pattern and density of
Cormorant/Shag was apparent in the north Thames Estuary. The category sea duck that included
Common Scoter were present at 1.0/km² or greater density in May and July (and it was noted that
individual concentrations of 1700 Common Scoter were present in the Thames Estuary but outside the
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survey zone in January 1989). Terns occurred at a density of up to 0.99/km² in July in the sector of the
Thames Estuary closest to Clacton.

4.3.4.2.2 Baseline conditions

This section combines data from the vessel and aerial surveys to describe the nature of the bird population
around Gunfleet Sand.

Breeding birds

The principal species of conservation interest that breed along the nearest sections of the Essex coast are
Pochard (cited in the Hamford Water SPA), Little Tern (cited in the Hamford Water and Colne Estuary
SPAs) and Ringed Plover (cited in both SPAs). None of the historical data, boat or aerial surveys detected
Pochard on or around Gunfleet Sand, which matches the preference for freshwater habitats by this
species. There have been no records of Little Tern from either the boat or aerial surveys, which matches
the near shore preference for shallow water foraging by this species.

It is possible that the category “small wader” included species such as Ringed Plover during the boat
surveys where identification was not feasible to species. Small sized waders have been detected during the
boat and aerial surveys but the incidence of these has been low during the summer survey months. Thus,
there is no strong evidence that species such as Ringed Plover commute across the development area
during the breeding season.

There was a relatively low contact rate with Common Terns (1/h) during the boat surveys (or
unidentified Commic Terns) mainly during the month of June (Figure 4.11a). There are too few records
to identify trends in their offshore distribution but all of the six registrations were more than 1.5 km south
or south-west from the Gunfleet development area.

The contact rate with Cormorant was low during the boat surveys (summer or winter) and the main trend
in their distribution was inshore from the north-western edge of Gunfleet Sand (Figure 4.11b). The aerial
survey in March 2002 indicated that approximately two thirds of the 60 registrations of Cormorant/Shag
were within 5 km of the shoreline (Figure 4.12). The contact rate with Black-headed Gulls was relatively
low during the boat surveys; there were more detected close to shore around the estuary mouths and
during the transects associated with the under-sea cable nearest Clacton.

Survey observations

Figure 4.11 indicates the distribution of sitings from the vessel surveys for the following species:

• Wildfowl and waders Great-Crested Grebe

Brent Goose

Ducks

Waders

• Sea birds Red-throated Diver

Gannet

Guillemot

Fulmar

Common Scoter

Eider Duck

Kittiwake

Herring Gull and other gull species

• Land birds and other migrants

Figure 4.12 illustrates the WWT aerial survey with the JNCC survey in Figure 4.13. Descriptions of
sightings are given in Appendix 5.
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Figure 4.11a Accumulated total number of individuals of Terns
recorded over 23 vessel surveys (Oct01- Jul02), delimited in 1km grid

Figure 4.11b Accumulated total number of individuals of Cormorant
recorded over 23 vessel surveys (Oct01- Jul02), delimited in 1km grid
squares

Figure 4.11c Accumulated total number of individuals of Great
Crested Grebe recorded over 23 vessel surveys (Oct01- Jul02),
delimited in 1km grid squares

Figure 4.11d Accumulated total number of individuals of Brent Goose
recorded over 23 vessel surveys (Oct01- Jul02), delimited in 1km grid
squares

Figure 4.11e Accumulated total number of individuals of Ducks
recorded over 23 vessel surveys (Oct01- Jul02), delimited in 1km grid

Figure 4.11f Accumulated total number of individuals of Waders
recorded over 23 vessel surveys (Oct01- Jul02), delimited in 1km grid
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Figure 4.11g Accumulated total number of individuals of Red-throated
Diver recorded over 23 vessel surveys (Oct01- Jul02), delimited in
1km grid squares

Figure 4.11h Accumulated total number of individuals of Gannet
recorded over 23 vessel surveys (Oct01- Jul02), delimited in 1km grid

Figure 4.11i Accumulated total number of individuals of Guillemot
recorded over 23 vessel surveys (Oct01- Jul02), delimited in 1km grid
squares

Figure 4.11j Accumulated total number of individuals of Fulmar
recorded over 23 vessel surveys (Oct01- Jul02), delimited in 1km grid

Figure 4.11k Accumulated total number of individuals of Common
Scoter recorded over 23 vessel surveys (Oct01- Jul02), delimited in
1km grid squares

Figure 4.11l Accumulated total number of individuals of Eider Duck
recorded over 23 vessel surveys (Oct01- Jul02), delimited in 1km grid
squares
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Figure 4.11m Accumulated total number of individuals of Kittiwake
recorded over 23 vessel surveys (Oct01- Jul02), delimited in 1km grid
squares

Figure 4.11n Contact rate with non-marine birds during boat surveys

Figure 4.12 WWT Aerial Survey Figure 4.13 JNCC Aerial Survey



4.3.4.2.3 Assessment and comparison with published data

Other baseline data collected for offshore wind energy installations and new proposals in the UK and
Europe provide the main context (Noer et al, 2000; Painter et al, 1999; NWP Offshore Ltd., 2002;
Pettersson, 2001 & 2002).

The conservation status of those species located during the surveys in 2001 are summarised in Table 4.8.
A comparative level of sensitivity for the species is based on their regional/national rarity and/or those
species with rapidly or historically declining British populations (JNCC, 1996).

Reference has been made to population estimates for selected species from Stroud et al (2001). This
section is divided into the assessment of the habitat provided by the development area and an assessment
of the species within each category: breeding birds, wildfowl and waders, seabirds and land bird migrants.

Site quality & habitat context

The results of the surveys indicate that Gunfleet Sand as a whole and the development area itself do not
provide habitat that is key to the survival of the species of waders and wildfowl cited within the
surrounding Essex SPAs and SSSIs (Table 4.8).

The survey data to date indicate that the development area on the Gunfleet does not provide habitat that
is key to the survival of the summer breeding populations of Little Tern or Sandwich Tern cited within the
surrounding SPA and SSSIs. Based on the summer 2002 surveys the sea around Gunfleet Sand provided a
foraging resource for Common Terns (and/or unidentified Common/Arctic terns) but the numbers
involved were small (<6 individuals). This situation reflects the current distribution of fish prey for
Common Terns and may change in the future.

For other marine species not listed within the SSSIs and SPAs, Gunfleet Sand is part of the complex
arrangement of shallow inshore waters of the Thames Estuary that supports Schedule 1 listed species such
as Red-throated Diver and Common Scoter (Table 4.8). The aerial surveys do not highlight the Gunfleet
development area as a preferred feeding or resting zone for these two species. However, conclusions
based on a limited sample size need to be treated with caution, for example the concurrent boat surveys in
January 2002 suggest a higher density of Red-throated Diver along the periphery of the sand bank. Either
form of survey does not cover the nocturnal situation, although no large dusk or dawn movements to or
from roost of either species were detected during the boat surveys.

Within the area surveyed by boat the bird density and diversity criteria for selection as a marine SPA is not
met by species such as Common Scoter based on the 2001/02 winter. Such a theoretical designation
would lack the occurrence of species to 1% of the national of biogeographic populations that are listed
under Schedule 1 of the Wildlife & Countryside Act 1981 or within the EEC’s Bird Directive. The peak
winter number of 82 Common Scoter represents significantly less than 1% of the estimated UK wintering
population (and the majority of the 82 were in flight over the development area). On the other hand the
peak count of 86 Red-throated Diver accounts for 1% of the estimated wintering UK population (although
the former count is likely to be an overestimate and the latter population figure of 4850 is likely to be an
underestimate, JNCC pers. comm., 2002).

The survey work to date indicates that the development site does not fall within a dense channel or focus
of wildfowl and wader migration. For example, the passage rate of wildfowl and other sea birds along
some of the Baltic coasts occurs at 2000-5000/h which is an order of magnitude greater than the average
over Gunfleet Sand (Pettersson, 2001 & 2002). These conclusions may also change in relation to the
ongoing diurnal surveys during autumn 2002. The results of the surveys are limited to the diurnal period
and it is possible that a different rate of passage of this bird group occurs nocturnally. Similarly, the
development site is not in the immediate area where land birds concentrate during diurnal migration.
Further surveys are ongoing during autumn 2002 to confirm this conclusion. However, the situation may
be different for nocturnal migrants and to date the surveys have not coincided with “fall” conditions when
weather and limited visibility conditions cause migrants to seek the shoreline in large numbers.

On balance, with the available data, the assessment at the scale of the ornithological habitat provided by
the development site indicates that it supports relatively few sensitive species (for example Red-throated
Diver and Common Scoter) and relatively low densities of more ubiquitous species. Thus, in
ornithological terms its quality is typical of the other sandbanks in the north sector of the Thames estuary.
A more detailed assessment is given in Appendix 5.

4.3.5 Benthic Fauna

4.3.5.1 Coastal Intertidal Region Near Clacton

There do not appear to have been any previous surveys of marine invertebrates undertaken on the
intertidal region at Clacton or nearby. As the cable route will pass under the intertidal zone (by
directional drilling) it was not considered necessary to undertake a biological survey at the cable landing
site. An initial walk-over survey suggested that the most diverse habitat is likely to be the mid to lower
shore clays (probably extending into the subtidal) bored by bivalve molluscs known as piddocks. This
biotope is rare in the UK (JNCC, 1997a).

4.3.5.2 Estuaries and Inlets

Some of the estuaries (e.g. the Crouch and Blackwater Estuaries) in the region are unusual in morphology
and salinity profiles. This has been explained by Sheldon (1968) as the result of them carrying far higher
freshwater discharges in the past, possibly as the mouth of the Thames shifted. Their large size and small
freshwater inputs produced unusually high salinities within the estuaries (Waldock et al, 1999) and this in
turn increases the number of invertebrates that can colonise sites in the middle and upper reaches.

Estuaries in the region have been extensively studied, especially in the last 20 years. The benthic
invertebrates of a large number of intertidal soft sediment sites in Essex were analysed by Kay and Knights
(1975). This study was undertaken as part of the assessment of the Maplin Sands proposal. Estuaries and
inlets that were surveyed included the Orwell, Stour, Hamford Water, Colne, Blackwater and Crouch. The
Dengie peninsula was also surveyed.

The invertebrates living in mud sediments in the Stour estuary were surveyed by Bull et al (1960). Data on
the benthic invertebrates of the Blackwater estuary are contained in Davis (1967) and Barnes & Coughlan
(1970). CEFAS have reported on the spring surveys for zooplankton in the Blackwater estuary (CEFAS,
1999). Data are presented for many types of zooplankton and nekton including larval herring,
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Species SPA

Hamford Water Colne Estuary Dengie Foulness Blackwater
Estuary

Schedule 1 Annex 1 Population
Importance

Sensitivity

% % % % %

Red-throated Diver Gavia stellata � � National Moderate/High

Cormorant Phalacrocorax carbo 243 1.2 243 1.2 National Low

Mute Swan Cygnus olor 354 2 National Low

Brent Goose Branta bernicla 5650 2 5315 3 2250 1.3 13267 7.87 8761 5.1 International V High

Shelduck Tadorna tadorna 840 1 1237 1.6 826 5.1 2425 3 National Low

Wigeon Anas penelope 2314 2026 National Low

Gadwall Anas strepera 69 1.1 National Low

Pintail Anas acuta National Low

Pochard Aythya ferina 15 7 15 7 National Low

Green-winged Teal Anas crecca 3630 2 2190 2.1 National Low

Shoveler Anas clypeata 132 National Low

Common Scoter Melanitta nigra � Regional Low/Moderate

Goldeneye Bucephala clangula 262 1.7 315 2.2 National Low

Oystercatcher Haematopus ostralegus 9805 1.1 International V High

Avocet Recurvirostra avosetta 99 7 75 26 5 76 � � National Moderate

Ringed Plover Charadrius hiaticula 620 1 335 1.5 135 1 338 1.4 International V High

Lesser Golden Plover Pluvialis apricaria 4118 2530 3359 7247 � National Low

Grey Plover Pluvialis squatarola 1080 2 1168 5.5 1752 1 2229 1 2172 1 International V High

Lapwing Vanellus vanellus 6367 8187 2539 7687 21335 National Low

Knot Calidris canutus 7763 2.2 22151 6.4 International V High

Sanderling Calidris alba 219 1.5 Regional Low

Purple Sandpiper Calidris maritime Regional Low

Dunlin Calidris alpina 6618 11272 2.6 8470 1.9 9420 2.1 17743 4 National Low

Ruff Philomachus pugnax � Regional Low/Moderate

Snipe Gallinago gallinago Regional Low

Black-tailed Godwit Limosa limosa 1580 2 606 12.7 63 1.3 79 755 1 � � International V High

Bar-tailed Godwit Limosa lapponica 835 1.3 5213 4.5 International V High

Whimbrel Numenius phaeopus � Regional Moderate

Curlew Numenius arquata 938 1 2132 2.3 1847 2 National Low

Redshank Tringa totanus 1240 1 1252 1 1540 1.4 1079 1 International V High

Greenshank Tringa nebularia � National Moderate

Turnstone Arenaria interpres 267 2 Regional Low

Sandwich Tern Sterna sandvicensis 186 1 National Moderate

Common Tern Sterna hirundo 73 3 73 3 � National Moderate

Little Tern Sterna albifrons 35 1 73 3 � � National Moderate/High

Table 4.8 Bird species cited in Essex Coastal SPAs

Notes

Bold denotes of international importance
Totals are averages of 5 years peak counts (from 1986-1990 or 1987-1992)
Percentages are of the biogeographic or national population



ctenophores, mysids, chaetognaths, decapod larvae, amphipods, isopods and copepods.

The invertebrates of oyster grounds in the Crouch and Roach estuaries were examined in 1948 and 1949,
and provided useful data for historical comparisons (Mistakidis, 1951).

The epifauna of the Crouch estuary has recovered following the ban on the use of the anti-fouling
compound TBT on small vessels in 1987 (Rees et al, 1999b; Waldock et al, 1999; Rees et al, 2001). These
papers document the recovery of a range of species, including the establishment of a population of native
oysters (Ostrea edulis). An earlier study of the Blackwater estuary using data from 1987-1990 showed that
populations of the introduced American oyster drill had fallen to low levels due to impotence, resulting
from TBT pollution (Gibbs et al, 1991).

The invertebrate fauna of Essex saltmarshes and adjacent mudflats and strandlines has been studied by
Mason et al (1991). The commonest invertebrate in the mudflat cores was ragworm (Nereis diversicolor),
followed by other ubiquitous estuarine species such as the Baltic tellin bivalve (Macoma balthica), mud snail
(Hydrobia ulvae), the amphipod crustacean Corophium volutator and the shore crab Carcinus maenas. The
study concluded that no single sampling technique or habitat could be used in isolation to determine the
conservation importance of the site.

Summaries of available data and biotope classifications for various estuaries are provided in a report by
the Joint Nature Conservation Committee (JNCC, 1996). This report includes data for all of the estuaries
and inlets nearest to Gunfleet Sand (Orwell, Stour, Hamford Water, Colne and Blackwater). These
estuaries and inlets exhibit a range of communities that are influenced primarily by salinity, substrate type
and height on the shore/depth below low water. Descriptions are provided below for the two sites closest
to the proposed wind farm and cable route: Hamford Water (north of Clacton) and Colne estuary (south
of Clacton).

4.3.5.2.1 Hamford Water

Hamford Water is a complex mosaic of islands and channels, which is sheltered but with strong tidal
currents in places. The total area is 2377 ha, of which 1569 ha is intertidal. The very sheltered conditions
have resulted in an intertidal that is primarily mud.

Some sandier intertidal areas are present at the mouth of Hamford Water. These well drained fine sands
are characterised by a range of polychaete worms such as Scoloplos armiger and Nephtys spp. (JNCC, 1996).

Some areas of intertidal hard substrate are present due to flood defences, the Wade Causeway to Horsey
Island, and barges that have been placed north-east of Horsey Island as part of a coastal protection and
saltmarsh replenishment scheme (JNCC, 1996). On these hard areas, the normal zonation is a band of
the green alga Enteromorpha spp., below which is a zone of the spiral wrack (Fucus spiralis), with a mixture
of F. spiralis and Ascophyllum nodosum (knotted wrack). The inside of the barges provided an unusual
habitat, with hard substrate and retained water. These support peacock worms (Sabella pavonina) and the
non-native sea squirt Styela clava. Banks of pebbles between the barges support algae such as Enteromorpha
spp., Ulva lactuca (sea lettuce) and Porphyra spp. (JNCC, 1996).

The mud shores contain a variety of species typical for this habitat. Dense populations of ragworm (Nereis
diversicolor) with lower densities of catworm (Nephtys hombergii). South of Pewit Island, where the sediment
contains more fine sand the dominant species were Baltic tellin (Macoma balthica) and cockles
(Cerastoderma edule). Where there is freshwater influence, species tolerant of low salinities, such as the
small sabellid polychaete worm Manayunkia aestuarina and the tubificid oligochaete worm Tubifex costatus,
can be found.

Subtidal habitats in Hamford Water are primarily mud, dominated by polychaete worms (Nephtys hombergii,
Streblospio shrubsolii & Tharyx marioni) tubificid oligochaetes, Baltic tellin (Macoma balthica) and the
phoronid Phoronis muelleri. At sandier sites near the mouth of Hamford Water, the subtidal benthos
included catworms (Nephtys cirrosa and N, hombergii) and amphipod crustaceans such as Bathyporeia tenuipes
and B. sarsi (JNCC, 1996).

4.3.5.2.2 Colne Estuary

The Colne estuary extends south from Colchester towards the sea at Colne Point. The Colne and
Blackwater estuaries share a common connection to the sea. There are various side-channels to the
Colne, for example the Roman River, Alresford Creek, Geedon Creek, Pyefleet Channel and Brightlingsea
Creek, but these do not carry significant freshwater flows (JNCC, 1996). There are also some islands in
these side channels, Rat Island at the mouth of Geedon Creek, Pewit Island in Pyefleet Channel and
Cindery Island in Brightlingsea Creek.

The Colne estuary and side channels contain about 671 ha of saltmarsh (JNCC, 1998), about a third of the
total intertidal area of 2001.5 ha (JNCC, 1996). The total area of the Colne estuary is 2335 ha. The
estuary is sheltered to ultra-sheltered, and sediments are mainly muds in the upper and middle reaches of
the estuary and a mixture of sand and mud in the lower reaches. Some areas of cobbles on mud are
present near the entrance to Brightlingsea Creek, and these support the brown seaweeds Fucus spiralis
(spiral wrack) above a zone of Ascophyllum nodosum (knotted wrack). Coastal protection provides hard
substrate in some locations, this is colonised by the green algae Enteromorpha spp. above a zone of Fucus
spiralis (JNCC, 1996).

Soft muds in the upper Colne estuary are dominated by species that are tolerant of the low salinities.
These include ragworm (Nereis diversicolor), the small sabellid polychaete worm Manayunkia aestuarina and
the tubificid oligochaete worm Tubifex costatus. At sites further down the Colne estuary, the sandy mud on
the mid shore supports populations of the peppery furrow shell (Scrobicularia plana) and various
polychaetes (Nephtys hombergii, Eteone longa & Nereis diversicolor). Bivalves such as cockles (Cerastoderma
edule) and mussels (Mytilus edulis) and Baltic tellin (Macoma balthica) are also present. Dense populations
of the sand mason worm Lanice conchilega have been recorded in low shore muddy sand at Stone Point,
near Brightlingsea (JNCC, 1996).

4.3.5.3 Marine Subtidal

There is some general information on the marine invertebrate communities to be expected in this part of
the North Sea, although nothing specific to the Gunfleet area. Glémerac (1973) classified all of the
southern North Sea as belonging to the “étage infralittoral” – a broad scale classification. The available
data on the benthos of the western North Sea has been reviewed by McIntyre (1978) but there were no
data for the North Sea adjacent to the Essex coast.
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Some surveys have been carried out by MAFF and Anglian Water at the Roughs Tower sewage sludge and
dredged material disposal sites 12-16 km east of The Naze (MAFF, 1991). However, there do not appear
to be any published reports resulting from these surveys.

The most useful data for this project come from surveys of the nearby Thames sewage sludge disposal
grounds, approximately 8 km south of Gunfleet Sand. Some of these surveys have been carried out by
MAFF & CEFAS for regulatory purposes (MAFF, 1981, 1982 & 1990; CEFAS, 1997), and others have been
done by Thames Water. Some of the survey sites are close to Gunfleet Sand, or in similar depths and
substrates. The general findings were that the sandbanks in this part of the outer Thames consisted of
clean (i.e. well-sorted) sands, with a fauna adapted to cope with mobile sands. The MAFF survey in June
1972 included three sites close to Gunfleet Sand. Sediments at these sites were mainly fine-medium sands
with a low organic content. All three sites grouped together, but only one other site in the Thames had
the same benthic community, which included Nucula nucleus, Abra alba, Nephtys spp, and Spio filicornis
(MAFF, 1982). The sediments and associated fauna of the channels were more varied, ranging from
muddy sands to coarser mixed sediments (MAFF, 1982). The organic content was higher in the muddy
sands and dominant species included the small bivalve Mysella bidentata and polychaete worms such as
Notomastus latericeus, Glycera spp. and cirratulids (MAFF, 1982).

The most recent detailed survey of the outer Thames by CEFAS appears to have been in May 1992
(CEFAS, 1997). Although this survey examined the benthic infauna at 20 sites in the outer Thames
estuary, none was close to Gunfleet Sand, so it provides background information only. Three main
clusters were distinguished (Table 4.9).

In 1993/94, the benthic infauna at 25 marine grab sampling sites around Great Britain was surveyed; one
of these sites was in the Thames (CEFAS, 1998; Rees et al, 1999a). The Thames site belonged to an
inshore muddy sand community, characterised by bivalves Chamelea gallina (also known as Venus striatula),
Nucula nitidosa & Abra alba, the brittlestar Amphiura filiformis and the polychaete worm Spiophanes bombyx.

CEFAS has also compared epibenthic trawl survey data obtained at 69 sites between 1992 and 1996. Five
of these sites were in the Thames, off the Essex coast. The epibenthos of the Essex coast was classified as
belonging to an estuarine community, dominated by species such as hermit crabs, common starfish
(Asterias rubens), brown shrimp (Crangon crangon) and pink shrimps (Pandalus montagui) (Rees et al, 1999a;
CEFAS, 2000). A similar community had previously been reported at most trawl sampling locations near
the Barrow Deep sludge disposal site by (MAFF, 1990).

CEFAS has undertaken spring surveys for zooplankton and nekton in the Blackwater estuary (CEFAS,
1999). Data are presented for many types of zooplankton and nekton including larval herring,
ctenophores, mysids, chaetognaths, decapod larvae, amphipods, isopods and copepods. Some of the
survey sites extend into the Thames estuary towards Gunfleet Sand, and these data may be valuable for
future monitoring. None of the distributions mapped in the report suggest that the Clacton coast and
Gunfleet Sand area is unusual for any species.

Marine benthic invertebrate communities are largely controlled by factors such as wave and current
induced velocities on the seabed, which in turn largely determine the sediment types that occur (Warwick
& Davies, 1977; Warwick & Uncles, 1980; Emerson, 1989; CEFAS, 1998). Relevant data on water depths,
sediment types and sediment mobility were obtained in surveys for the wind farm in September/October
2001 (Titan, 2001). Minimum and maximum depths observed during the survey ranged from 0.3m LAT

in the south-west corner to 9.9m LAT in the north-west corner of the area. In the north-western corner of
the wind farm area the bathymetry shows signs of ridges on the seabed. Findings from this survey suggest
mobile sandy sediment, which many species of invertebrate find hard to colonise and maintain a
population. Along the cable route there was a greater range of substrate types, from mobile sands near
the wind farm to sediments with a high proportion of silt and clay towards the shore.

As part of the Environmental Impact Assessment a detailed survey of the benthic invertebrates at 65 grab
sampling sites and 7 trawl sites was undertaken in February 2002. The full results are available in a
separate report (Titan, 2002). The main findings are summarised below.

Figure 4.2 shows the 65 grab sampling sites surveyed in February 2002. Sites were chosen to reflect the
range of environmental conditions (sediment type, depths and distance from shore) found in the study
area.

At most sites the benthic invertebrate community comprised species typical of relatively mobile sublittoral
sands, characteristically the polychaete worms Nephtys cirrosa and Magelona mirabilis and the
psammophilous (sand-loving) amphipod crustacean Bathyporeia pelagica. The nut-shells Nucula nitidosa
and N. nucleus were patchily abundant. Most of the species recorded are typical of such a community off
the east coast of England. A notable exception was the anemone Scolanthus callimorphus, which has been
rarely recorded on eastern English shores, although it is known from the adjacent coasts of Europe. No
scheduled or statutorily protected species were found.
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Cluster Description

1 This was the largest cluster, with 12 sites. The number of taxa and number
of specimens in each grab was relatively low, with no taxa dominant at all
sites. Some of the species associated with this cluster were typical of
muddy sands (Abra alba and Nephtys hombergii) and two typical of clean
sands (Bathyporeia elegans and Nephtys cirrosa).

2 This cluster of 6 sites included the two sites within the sewage sludge
disposal site and the another site just outside the disposal area. The
number of taxa and number of specimens in each grab was relatively high.
The five taxa most associated with this cluster were the bivalve Abra alba,
the sand mason worm Lanice conchilega, cirratulid polychaetes and two
epifaunal species (an anemone Sagartia sp. and a tube worm Pomatoceros
sp.). The tube worm Pomatoceros needs stones or other hard substrate at
the surface to build a calcareous tube, and its presence suggests significant
coarse component in the surface sediment.

3 Cluster 3 comprised two sites that grouped together at a low level of
similarity. The number of taxa and number of specimens in each grab was
very low. One site had moderate densities of the polychaete Ophelia sp.
which indicates mobile sandy sediments. The other site was at a disused
sewage sludge disposal site at Black Deep.

Table 4.9 Cluster groups from May 1992 grab sampling survey

(adapted from CEFAS, 1997)



Sites were grouped using cluster analysis (Titan, 2002). The level of similarity is generally poor, indicating
poor association within the sparse fauna. The four major clusters are labelled A to D and described in
Table 4.10. Similar groupings were found when the cluster analysis was limited to the 16 most common
taxa (Titan, 2002).

In addition to the 1.0mm mesh the study also examined material retained on a 0.5mm mesh sieve. The
additional species which occurred in the 0.5mm fraction included juveniles (notably of the bivalve genera
Abra and Nucula, and the crustacean amphipods Pontocrates arenarius and Harpinia antennaria) and small
interstitial species typical of sands, including the syllid polychaete Exogone verugera, the cumacean
Pseudocuma longicornis and the tanaidacean Tanaissus lilljeborgi.

The data from the trawl samples showed an epibenthos dominated by crustaceans, notably common
shrimp, pink shrimp and hermit crabs, along with patchy aggregates of sea-urchins, starfish and
dog-whelks. A number of fish species were taken, predominantly gadoids, but sand-goby was the most
common. All of these species are essentially epibenthic predators. The bryozoan Flustra foliacea was
frequent in trawls while epifaunal anemones attached to pebbles were patchily common in some grab
samples, as were occasional sea squirts (Ascidiella spp.). The species make-up is consistent with previous
surveys in this area (MAFF, 1990; Rees et al, 1999a).

A second survey taking trawls at the same locations was undertaken by Titan in September 2002 to
investigate the species at a different time of year. The results from this second survey were not available at
time of publication of the ES, but can be obtained on request.

4.3.6 Marine Flora

In the marine environment the dominant large plants are various species of green, brown and red algae.
Several species of lichen are found on intertidal hard substrates. Higher plants can be found in
saltmarshes and in isolated patches of seagrass beds.

4.3.6.1 Saltmarsh

The Essex coast is one of the most important areas in Britain for saltmarshes (JNCC, 1998). The total area
of saltmarsh in Essex is 4637 hectares, 10.5 % of the total saltmarsh resource in Great Britain. In Essex,
59% of the coast is fronted by saltmarsh, an unusually high figure. Large areas of saltmarsh are found in
the Blackwater estuary (1103 ha), Hamford Water (863 ha), the Colne estuary (671 ha), Crouch estuary
(468 ha) and Dengie peninsula (405 ha).

Saltmarsh erosion on the Dengie peninsula has been studied by Harmsworth & Long (1986). They found
that over a 21 year period (1960-1981) approximately 10% of the saltmarsh had been lost, but small areas
of accretion were also noted.

The following text is adapted from the review of saltmarshes in this region by JNCC (1998).

Saltmarshes are important not only because of their individual size and total extent, but also for the number of
uncommon plants, insects and birds that they support. Saltmarshes also play a crucial role in the coastal defence of this
low-lying region.

A typical saltmarsh zonation in the region is from a pioneer zone of common cord-grass Spartina anglica or glasswort
Salicornia spp. to a low marsh of common saltmarsh-grass Puccinellia maritima, often with a higher proportion of sea
aster Aster tripolium than in other regions. The middle marsh zones are generally a mosaic of sea-purslane Halimione
portulacoides and common saltmarsh-grass communities, often with abundant common sea-lavender Limonium
vulgare, thrift Armeria maritima and sea arrowgrass Triglochin maritima. Sea wormwood Artemisia maritima is found
in the higher marsh zones. Upper marsh communities are not well represented because of the region’s history of land
claim, which enclosed the higher saltmarsh with sea walls and converted it to agricultural use. The driftline, at the base
of the sea wall, generally comprises common couch Elymus repens or sea couch E. pycnanthus.

Past land claim means that natural transitions from saltmarsh to other habitats are also of very limited extent in this
region. In the Upper Colne and Deben Estuaries, there are transitions from saltmarsh through upper marsh swamps to
blackthorn Prunus spinosa scrub. In the Blackwater, there are transitions to grassland on Ray Island and to freshwater
marsh on the West Mersea coast. Transitions to sand dune and shingle are found at Colne Point. Sea walls at the
back of the saltmarsh harbour many species that would usually be found in the upper marsh zones.

Saltmarshes in this region contain many nationally scarce plants, mainly in the mid-upper marsh zones, driftlines and
transitions to other habitats. They include small cord-grass Spartina maritima, one-flowered glasswort Salicornia
pusilla, perennial glasswort Salicornia perennis, lax-flowered sea-lavender Limonium humile, marsh-mallow Althaea
officinalis and curved hard-grass Parapholis incurva, all plants of the mid-upper marsh zones. Other examples are
shrubby sea-blite Suaeda vera and golden samphire Inula crithmoides, which are found as a characteristic community
on the driftline at the base of the sea wall; a further nationally scarce plant, sea-heath Frankenia laevis, may be found
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Cluster Description

A A small group of impoverished sites, typified by Nephtys kersivalensis rather
than the more psammophilous N. cirrosa. The patchily distributed
phoronid “worm” Phoronis muelleri was also a component of this cluster.

B Cluster B is of sites supporting a typical subtidal clean sand (i.e. low mud
or gravel content) community dominated by Nephtys cirrosa, Bathyporeia
pelagica and Magelona mirabilis. At some sites Nucula species are prevalent.
This closely matches the JNCC biotope IGS.NcirBat (Nephtys cirrosa and
Bathyporeia spp. in infralittoral sand (JNCC, 1997b).

C Cluster C is a poorly associated collection of sites with no clearly defined
community. The polychaete worm Notomastus latericeus may be
characteristic of these stations.

D Cluster D is of sites at which more mud-associated species are typical,
notably the amphipod crustacean Corophium volutator. The polychaete
worm Glycera alba was also present.

Table 4.10 Cluster Groups from February 2002 Grab Sampling

(adapted from Titan, 2002)



with these two species, usually in transitions from saltmarsh to dune/shingle.Some nationally scarce
species that are mostly found on coastal wet grassland also occur on the saltmarsh at some sites. These
include Borrer’s saltmarsh-grass Puccinellia fasciculata and stiff saltmarsh-grass Puccinellia rupestris.
Slender hare’s-ear Bupleurum tenuissimum, sea clover Trifolium squamosum and sea barley Hordeum
marinum, all brackish wet grassland and saltmarsh species, are particularly associated with sea walls in this
region. The three British species of eelgrasses, narrow-leaved eelgrass Zostera angustifolia, eelgrass Z.
marina and dwarf eelgrass Z. noltii, all nationally scarce, are present in intertidal and subtidal zones in the
region. The Red Data Book (nationally rare) species pedunculate sea-purslane Atriplex pedunculata is
found on the saltmarsh of the River Crouch Marshes, its only site in Britain.

No new data on saltmarshes have been collected as part of the EIA.

4.3.6.2 Subtidal Flora

In the subtidal parts of the study area, plants (flora) are unlikely to be an important component of the
marine communities, due to mobile substrates and high turbidities resulting in low light levels on the
seabed. The only exceptions are likely to be in the shallow subtidal areas where there are hard substrates
such as groynes. These will support a range of common seaweeds.

The benthic survey in February 2002 was mainly designed to survey for invertebrates and no information
on marine plants was obtained.

4.3.7 Fish and Shellfish

The Outer Thames is a particularly important area for herring, with spawning grounds at the mouth of
the Blackwater Estuary. Inshore spawning herring, such as those spawning in the Wash and the outer
Thames estuary, spawn much earlier than those offshore. In the Thames, this has previously been
considered to occur between late February to early May (Wood, 1981). However, the spawning period
appears to have shifted in recent years, and is now considered to occur between mid-January and late April
(Kent and Essex Sea Fisheries Committee, pers. comm.). Herring eggs are laid attached to the seabed on
gravel, forming extensive mats. The eggs hatch in two to three weeks, larvae then drift to nursery areas
with prevailing currents (Nichols, 1999). There are a number of discrete spawning areas around the
Southern North Sea (CEFAS, 1998a); however, the Eagle Bank, at the mouth of the Blackwater and Colne
estuaries, is the main site close to Gunfleet Sand.

In addition to Herring, CEFAS undertook a survey of young fish on the east and south coast of England
between 1981 and 1997. Table 4.11 shows which species were found within the Outer Thames Estuary
near Gunfleet Sand during this period.

From personal communications with fishermen in the area, it is apparent that Sprat are also found in this
region. In addition, the area to the north of Gunfleet Sand, and the nearshore strip between The Naze
and Clacton, are regularly potted for lobsters, while the Blackwater and Colne Estuaries are important
regions for oysters.

4.3.8 Marine Mammals

All of the organisations involved with collating information on marine mammals within UK waters, report
the south-east coast of England (including Essex) as being rather poor in both the number of animals and
the species diversity of marine mammals recorded. The majority of marine mammal records collected
within the region correspond to the sailing season (summer) and the seabird passage season (spring and
autumn) when more observers are watching the sea.

The Joint Nature Conservation Committee (JNCC) reports the region generally to be of very minor
importance for marine mammals (Mark Tasker, pers. comm.), and recent aerial surveys of the greater
Thames estuary region by the JNCC recorded no marine mammals (Andy Webb, pers. comm.). However,
an aerial survey undertaken by WWT, and a vessel survey in August, both observed porpoises. Data on
cetaceans from the Sea Watch Foundation (SWF), and on pinnipeds from the Sea Mammal Research Unit
(SMRU) generally support the notion that while marine mammals do occur within the region in small
numbers, the Essex coast is of less importance to all species than many other areas of the UK.

4.3.8.1 Cetaceans (Whales, Dolphins and Porpoises)

The waters to the south-east of England are considered amongst the poorest in the UK for cetaceans. In a
compilation of records for south-east England, Evans (1998) reports that of the 27 cetacean species
recorded in UK waters, 17 cetacean species have been recorded in south-east England. However, only 13
of these have been recorded since 1980, and six are known only from strandings. Only two species, the
harbour porpoise (Phocoena phocoena) and the bottlenose dolphin (Tursiops truncatus), occur in the region
with any frequency, and both are considered uncommon. A further two pelagic species, the common
dolphin (Delphinus delphis) and the long-finned pilot whale (Globicephala melas) occur occasionally in the
offshore waters of south-east England, but both of these species are rare off Essex, most records relating to
the eastern section of the English Channel. Sightings of the sperm whale (Physeter macrocephalus) have
occurred in the southern North Sea, including the waters off the outer regions of the Thames Estuary.
However, sperm whales entering the North Sea have a low survival rate: the majority of animals seen
within the region are subsequently reported as strandings along the coast of the UK and Europe and it is
thought unlikely that many are able to survive in such shallow waters (Camphuysen, 1995).

Sightings of cetaceans collected by the Essex Regional group of the Sea Watch Foundation between 1999
and 2001, also suggest that the harbour porpoise is the only cetacean species recorded repeatedly off
Essex (Tony Douglas, pers. comm.). There has been a single sighting of a minke whale (Balaenoptera
acutorostrata) near Southend in 1999, and a group of about 100 dolphins (thought to be white-beaked
dolphins, Lagenorhynchus albirostris) 14 miles east of Walton during 1999. In addition, singles or pairs of
long-finned pilot whales were recorded within the region during October 1999 and again in July and
August 2000. All other sightings relate to harbour porpoise or bottlenose dolphins. The total number of
cetacean sightings recorded annually by the Essex Regional group between 1999 and 2001, rarely
exceeded 20.

Gunfleet Sand lies within an area of shallow water and sand banks; water depth within the greater Thames
Estuary rarely exceeds 20 m depth and is often less than 10 m. This shallow water depth probably explains
the paucity of cetacean species within the region, since many cetacean species are associated with distinct
depths and other oceanographic factors (Evans, 1990b).
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Species Latin Name Description

Thornback Ray Raja clavata Most found in less than 20m water depth, particularly in the Blackwater Estuary. Numbers increased from 1981 to 1997.

Starry Ray Raja radiata Small numbers found in scattered locations, mainly in 18-20m water depth during the mid-1990s.

Eel Anguilla anguilla A few found near the mouth of the Blackwater Estuary, although common within the Inner Thames, at depths less than 10m. Numbers have decreased from 1981
to 1997.

Smelt Osmerus eperlanus Small numbers found near Gunfleet, although common in Inner Thames where depths less than 15m. Numbers peaked in the mid-1980s and mid-1990s.

Cod Gadus morhua Few found, mainly in 10-20m depth. Sporadic finds between 1981 and 1997.

Whiting Merlangius melangus Common in this region, with variable numbers over the 1981-1997 period.

Poor Cod Trisopterus minutus Common, particularly in depths 15-20m. Peak numbers in mid-1980s and mid-1990s.

Bib Trisopterus luscus Common in depths less than 20m. Variable numbers between 1981 and 1997.

Five-bearded
Rockling

Ciliata mustila Some found in depths up to 20m. Slight increase in numbers, with peak abundance in 1990 and 1997.

Greater Pipefish Sungnathus acus Some found in the Blackwater Estuary and south of the Gunfleet, in the Thames, generally in depths less than 20m. Numbers variable over period, although peaks
in 1983 and 1985.

Nilssons Pipefish Syngnathus rostellatus Found in the Blackwater and Inner Thames Estuaries, at depths less than 20m. Slight increase in numbers from 1981 to 1997.

Red Mullet Mullus surmuletus Small numbers found in 5-20m depth. Sporadic presence between 1989 and 1997.

Sea Bass Dicentrarchus labrax Small numbers found near coast, in less than 7m water depth. Variable numbers over period, peaking in 1990.

Sandeel Ammodytidae Present in whole area, but particularly at depths less than 15m. Increase in abundance between 1981 and 1997.

Lesser Weever Echiichthys vipera Found in area, particularly in less than 10m depth. Increase in numbers during the 1990s.

Butterfish Pholis gunnellus Small numbers found in depths less than 20m. Variable abundance over period.

Dragonets Callionymidae Small numbers found in depths less than 20m. Steady presence throughout study period.

Rock Goby Gobius paganellus Small numbers found in 5-11m depth, in 1991 and 1992.

Black Goby Gobius niger Small numbers found within the Blackwater Estuary sporadically throughout period.

Giant Goby Govius cobitis Presnet in depths less than 15m, particularly in the Blackwater and Inner Thames Estuaries. Numbers increased during the 1990s.

Sand Gobies Pomatoschistus spp. High numbers found throughout area, during whole period. Slight increase in the 1990s.

Sole (0-group) Solea solea High numbers throughout area, during whole period. Slight decrease in numbers in mid-1990s.

Solenette Buglossidium luteum Small numbers found in less than 20m depth. Low numbers found sporadically through period.

Plaice (0-group) Pleuronectes platessa High numbers, mainly in depths less than 15m. Abundance peaks in mid-1980s and mid-1990s.

Flounder Platichthys flesus Small numbers found on Gunfleet, but common in Inner Thames Estuary, particularly in depths less than 20m. Numbers variable but slight trend downwards
1981-1997.

Dab Limanda limanda High numbers throughout area, particularly in depths less than 20m. Slight decrease in abundance in the 1990s.

Lemon Sole Microstomus kitt Small numbers found near Gunfleet, although more to the south. Mainly in depths less than 20m, with variable numbers 1981-1997.

Brill Scophthalmus rhombus Found patchily in Gunfleet area, in less than 20m. Increase in abundance since the late 1980s.

Turbot Scophthalmus maximus Variable numbers with peaks in 1989 and 1990.

Scaldfish Arnoglassus laterna Small numbers found in depths less than 10m. Sporadic observations over period.

Tub Gurnard Trigla lucerna Small numbers found in depths less than 15m. Mainly observed since 1988, but decreasing numbers through 1990s.

Grey Gurnard Eutrigla gurnardus Small numbers found in depths less than 20m. Mainly found before 1990.

Bull Rout Myoxocephalus scorpius Mainly found inshore, in depths less than 15m. Peak numbers in late 1980s, then decrease in 1989 and 1990 but increase since.

Pogge Agonus cataphractus High numbers in area with most in 10-20m depth. Decrease in numbers over period.

Sea Snail Liparis Liparis Small numbers found in region, in depths less than 20m. Decrease in numbers since 1981.

Table 4.11 Young fish species found near Gunfleet Sand between 1981 and 1997

(Source: CEFAS, 1998b, and local fisheries)



A list of the cetacean species recorded within the region and notes on their status is located in Table 4.12.

4.3.8.1.1 Harbour Porpoise (Phocoena phocoena)

The harbour porpoise is found throughout the temperate and subarctic seas of the northern hemisphere,
and is the most frequently observed cetacean in UK waters, particularly in the Northern and Western Isles,
West Wales and south-west Ireland. It is less common within the southern North Sea and English
Channel. Although present in UK waters throughout the year, both the number of individuals and of
sightings shows a clear peak during late summer and autumn (Evans, 1992), probably in relation to the
calving period that begins during mid-May (Hughes, 1998). The harbour porpoise has shown widespread
decline in many areas during recent years, and it is now listed on Annex II of the EC Habitats Directive
(1992) as a species that requires the designation of Special Areas of Conservation.

Porpoises often feed near to the sea floor in shallow, coastal waters such as at Gunfleet Sand, and are able
to take a wide variety of prey species, primarily fish (gadoids and clupeoids) but also molluscs and
crustaceans in small amounts. In UK waters, the diet of porpoises varies according to region, although
whiting and poor cod are taken throughout British waters. Along the east coast of England, sandeels were
the most common prey species found in the stomachs of stranded porpoises (Martin, 1995).

The harbour porpoise is the most frequently occurring cetacean species within the waters of the
north-east Thames estuary, and is the only cetacean that is recorded within the Gunfleet Sand area with
any regularity. Nevertheless, sightings of the species within the region are rare and the majority of
animals recorded within the region are washed ashore dead or live-stranded (Evans, 1998). There is
evidence to suggest that harbour porpoises were once common within the Thames Estuary in the early
20th century (Evans, 1990a), animals being regularly caught in fishing nets and sold on markets, but the
species is now considered rare in the southern North Sea and the Channel.

Several cetacean surveys have been carried out within the broader scale region of Gunfleet Sand.
Harbour porpoises were occasionally recorded during seabird and cetacean surveys carried out by the
JNCC during the mid-1980s, mainly north of the Orford Ness area to the north-east of the proposed wind
farm; none were recorded during survey work within the Gunfleet or Thames Estuary area (Northridge et
al, 1995). Also, porpoises were not recorded off the south-east coast of England, including the Thames
Estuary, during dedicated porpoise surveys by Northridge et al (1988), Camphuysen & Leopold (1993), or
the internationally co-ordinated SCANS survey (Hammond et al, 1995). The latter SCANS survey
estimated a total population of over 340,000 harbour porpoises within the North Sea and adjacent waters;
despite this, no porpoises were recorded in block B that covered the southern North Sea and the Channel
from East Anglia to Devon.

The SWF National Sightings Database contains cetacean sighting records since the 1960s, but the majority
of confirmed records from the coast of Essex date from 1989 onwards when observer coverage has
increased. The distribution of porpoise sightings in the broad region including Gunfleet Sand is shown in
Figure 4.14. A small number of porpoise sightings have been reported, and these are scattered
throughout the greater Thames Estuary region, with no particular clumping of sightings in any one area.
Over the entire period that Sea Watch has collected records, only one sighting has been reported from
the area of Gunfleet Sand. However, an additional two porpoise sightings were reported from fishing
boats 7-8 miles south of Clacton-on-Sea during July and August 2001 (SWF Database, unpublished data).

Between 1999 and 2001, the Essex Regional group of the SWF recorded between 11 and 18 sightings of
porpoises per year, many of which came from Walton to the north of Gunfleet Sand, and Southend to the
south. Eleven harbour porpoises have also been stranded or caught in fishing nets in the region over this
period. About 12 harbour porpoise sightings from the region of Gunfleet Sand were also reported to the
Essex Wildlife Trust (EWT) during a request for sightings in 1999/2000. The EWT has also carried out
acoustic monitoring of porpoises using a POD hydrophone mounted at the mouth of the River Colne
during January 2002. Although detailed analysis has not been carried out, porpoises were recorded on 4
out of 5 days suggesting that animals both inhabit the region during the winter months and are more
frequently occurring than visual records indicate. A POD has also been deployed in the mouth of
Hamford Water during recent months and although the full results are not yet available, porpoises have
been detected within the region.

The SWF National Sightings database indicates that the majority of porpoise sightings in south-east
England occur between April and October (Evans, 1998), and the Essex Regional group have collected
most records from the March to September period. When considered in addition to the winter acoustic
records reported above, data indicate that porpoises may therefore be using Essex coastal waters
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Species Status

Harbour porpoise Phocoena phocoena Regular, though uncommon

Common dolphin Delphinus delphis Occasional, offshore

Striped dolphin Stenella coereoalba *Rare, stranding

Bottlenose dolphin Tursiops truncatus Uncommon

White-beaked dolphin Lagenorhynchus albirostris Occasional, offshore

Atlantic white-sided dolphin L. acutus *Rare, stranding

Risso’s dolphin Grampus griseus *Rare, stranding

Long-finned pilot whale Globicephala melas Occasional, offshore

Killer whale Orcinus orca *Rare, stranding

Beluga Delphinapterus leucas *Vagrant, not since 1980

Sowerby’s beaked whale Mesoplodon bidens *Stranding

Northern bottlenose whale Hyperoodon ampullatus *Not since 1980

Sperm whale Physeter macrocephalus *Not since 1980

Humpback whale Megaptera novaeangliae *Rare

Fin whale Balaenoptera physalus *Rare, stranding

Sei whale B. borealis *Not since 1980

Minke whale B. acutorostrata *Rare

Table 4.12 Cetacean species recorded in south-east England

(Source: Evans, 1998; SWF National Sightings Database, 2002)



throughout the year. However, detailed trends in the distribution and occurrence of harbour porpoises
in the vicinity of Gunfleet Sand are unavailable at present.

4.3.8.1.2 Bottlenose Dolphin (Tursiops truncatus)

The bottlenose dolphin is found throughout the world’s tropical and temperate seas and oceans, but is
largely a coastal animal, with animals sighted more frequently in proximity to land than in deeper,
offshore waters. Within Europe, groups of ‘resident’ bottlenose dolphins are found in distinct localities,
such as the Moray Firth and Cardigan Bay in the UK where populations of at least 100 animals exist
(Evans, 1992). Elsewhere in the UK, bottlenose dolphins are mobile and may range over great distances.
Bottlenose dolphins from the Moray Firth have been recorded regularly off Aberdeenshire in recent years
and during 2001 were seen often off north-east England suggesting a possible southwards movement
within the North Sea. Since 1990, bottlenose dolphins have been recorded regularly off Cornwall and
Devon, and increasingly they have been sighted off south-east England, although the majority of records
come from the Channel coast of Kent and Sussex (Evans, 1998).

Bottlenose dolphins are opportunistic and generalist
feeders; they take a wide variety of prey species
including benthic and pelagic fish, crustaceans and
cephalopods.

Sightings of bottlenose dolphins off Dorset and Sussex
peak during the spring months of April to June, and
therefore it might be expected that dolphins would
occur off Essex over a similar period. However,
bottlenose dolphins are rare off Essex and throughout
the southern North Sea (Evans, 1992, Hammond et al,
1995), and there is no information regarding their
occurrence specifically at Gunfleet Sand. The SWF
National Sightings Database shows that within the
greater Thames Estuary region, most bottlenose
dolphin sightings occur south of the Thames along the
Kent coast between Ramsgate and Dover. However,
only eight sightings occurred throughout the entire
region, indicating that bottlenose dolphins are very
uncommon visitors to the area. Single bottlenose
dolphins have been recorded in Blackwater, the
Medway and as far up the River Thames as the Tower
Bridge within the last decade (SWF National Sightings
Database, unpublished data).

The Essex Regional group of the SWF has recorded
only four bottlenose dolphin sightings between 1999
and 2001. A group of twelve dolphins were seen near
Southend during October 1999, a group of two off
Southend Pier in July 2000, a further group of three in
the Medway Approach during August 2000, and a
single animal recorded in the Thames on many
occasions during June and July 2001 which
subsequently died. These data suggest that although

bottlenose dolphins do occur in Essex waters, sightings of this species are still very uncommon, although a
further seven sightings of unidentified dolphins over this period may also have been bottlenose dolphins.

In conclusion, although it is quite possible that bottlenose dolphins may occur off Gunfleet Sand on
occasion, the species is still very rare within the region.

4.3.8.2 Pinnipeds (Seals)

Although seven species of pinniped have been recorded within UK waters, the majority are vagrants from
the Arctic and only two species occur regularly as breeding populations: the common seal and the grey
seal. Both the common and the grey seal are protected under the British Conservation of Seals Act (1970)
and are listed on Annex II of the EC Habitats Directive.

4.3.8.2.1 Common Seal (Phoca vitulina)

Common seals have one of the largest distributions of any pinniped species, being found throughout the
temperate, subarctic and some arctic waters of the North Atlantic and Pacific. The species is widespread
to the north and west of Scotland but has a more restricted distribution along the east coast of Britain with
main concentrations in the Moray Firth, Tay Estuary and the Wash. About 5% of the world population of
common seals occurs within Britain (55,000 animals), and only 12% of these occur off the coast of
England.

Common seals use regular haul out sites throughout the year, usually on sand banks and the protected
coasts of estuaries, and often related to the tidal cycle. The diet of common seals varies according to
region and season; they usually feed in proximity to the haul out site and on prey including sandeels, cod,
haddock, whiting, herring, sprat, plaice, sole, flounder, octopus and squid. Pupping occurs during June
and July, and the pups are able to swim almost immediately. Young animals have been shown to disperse
over great distances, with tagging studies in the Wash showing young seals dispersing over 300 km in
distance (Bonner & Witthames, 1974).

Common seals have been recorded from many parts of the Essex coast and are considered reasonably
frequent within the region, with an estimated population size of around 100 animals (Dobson, 1999). The
three haul-out sites used regularly by the species are the Pyefleet Channel (part of the Colne Estuary),
Hamford Water and Buxey Sand off Foulness. Common seals breed at Buxey Sand and Hamford Water,
and breeding has also occurred more recently in the Pyefleet Channel.

Since 1988, aerial surveys of common seals carried out by SMRU during the August moult have provided a
minimum estimate of 90 seals for Essex and Kent (Duck & Thompson, 2001). During August 1995, an
aerial survey by SMRU recorded 78 common seals along the Essex coast: twelve in Hamford Water, three
in Pyefleet Channel, forty at Buxey Sand (Foulness), twenty-three on East Barrow, a sandbank 10 km east
of Shoeburyness and 2 at South Shingles (Dobson, 1999). Foulness and East Barrow were considered to
be the primary haul-out sites within the region Dobson (1999).

However, the largest group of animals recently recorded on a single occasion at Hamford Water was 70
common seals (Tony Douglas, pers. comm.) The sand bank at Gunfleet Sand itself is only exposed at very
low tide, restricting the level of usage by seals. Common seals have therefore been seen hauled out on
Gunfleet Sand on only a small number of occasions (Neil Harvey, pers. comm.), and it is likely that those
animals are from the Hamford Water breeding population (Tony Douglas, pers. comm.).
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Figure 4.14 Distribution of SWF dolphin and
porpoise sightings since 1973

(Source: Sea Watch Foundation)



Common seals have been sighted on several occasions during seabird surveys carried out within the
immediate region of the proposed site at Gunfleet Sand since October 2001. On two occasions during the
November surveys, groups of thirteen and thirty-five seals were observed ‘hauled out’ on Buxey Sand.

For common seals the total of 78 animals recorded for Essex by SMRU in 1995, represents only
approximately 0.14% of the total British population, and 1.8% of common seals in England alone.

4.3.8.2.2 Grey Seal (Halichoerus grypus)

The grey seal occurs in three distinct populations around the Baltic Sea, the eastern North Atlantic and
western North Atlantic. Britain holds the majority of the eastern North Atlantic population: about 40% of
the world population of grey seals is found within British waters, the majority of which are located around
islands and rocky coasts to the north and west of Scotland. In 2000, the Sea Mammal Research Unit
estimated a population size of 124,000 grey seals in Britain; only 8% of these occurred in England and
Wales (SMRU, 2001).

Grey seals haul out of the water between foraging trips, and also during the autumn to give birth to their
pups. A single pup is born and is left by the mother after three weeks of nursing. The diet of grey seals
varies both regionally and seasonally, but consists largely of fish that live near to the seabed such as
sandeels, cod, haddock, whiting, ling, plaice, sole, flounder and dab.

The nearest established grey seal breeding colony to Gunfleet Sand, is located at Donna Nook near the
Humber Estuary, where the population in 2000 was estimated at 1,900 animals (Duck & Hiby, 2001).

Within Essex, the grey seal is much less frequent than the common seal, but may be slowly increasing in
number with sixteen counted on Buxey Sand in December 1997 (Dobson, 1999). Grey seals have been
recorded in the Blackwater, Crouch, Roach, Hamford Water and the Pyefleet Channel, and it is therefore
highly likely that the species is also found around Gunfleet Sand. Populations of common seal at
Hamford Water and Foulness regularly contain small numbers of grey seals. Six grey seals have been
counted amongst common seals at Hamford Water (Tony Douglas, pers. comm.). A single grey seal pup
has also been recorded at Hamford Water (Chris Gibson, pers. comm., Tony Douglas, pers. comm.).

A total of sixteen grey seals recorded at Buxey Sand during 1997 is the highest number of grey seals
recorded in the area. Even allowing for 20 animals, it still represents only 0.016% of the entire British
population and only 1.05% of the nearest breeding colony at Donna Nook. It is clear that the greater
Thames Estuary is of little importance for grey seal populations and there is not yet an established
breeding population within the region.

4.3.8.3 Otters

A single species of otter is found in the freshwater and marine habitat within the UK, the European otter
(Lutra lutra). The UK’s otter population has been legally protected since 1978, and in recent years
projects have shown otters to be increasing in number in many areas of the UK.

Within UK waters, otters are monitored by the Wildlife Trusts largely by using passive signs such as
footprints and spraints, since the animals are difficult to see and in many areas of England are nocturnal.
In Essex, otters have been recorded along freshwater rivers in recent years, but information regarding

their present distribution and occurrence is varied. The Sussex Wildlife Trust reports no signs of otters on
Holland Brook, and only rare signs of them higher on the River Colne (Sarah Norman, pers. comm.). In
contrast, other observers report that some signs of otters have been found around Hamford Water and in
the Holland Brook (Neil Harvey, pers. comm.).

Essex University have monitored otters in Essex since 1986 and found signs of otter in Holland Haven
during 1997 (Chris Mason, pers, comm.). However, it is believed that these signs originated from otters
released into the area as part of a re-introduction programme that subsequently failed. There were also
occasional otter sightings on the River Colne during the mid-1990s, but continued surveys by Essex
University show that otters currently occupy neither of the two sites. All observers consider it unlikely that
otters occur as far downstream as Clacton-on-Sea, and they have not been recorded in marine waters in
the region.

4.4 Human environment

4.4.1 Seascape/Landscape Character

A variety of landscape assessment work relevant to the region has previously been carried out by different
agencies. These include the Countryside Agency’s and English Nature’s Character of England Map
(which identifies two different character areas within the region), the Suffolk Coast and Heaths
Landscape Assessment work, undertaken by the Countryside Commission (now the Countryside Agency),
the Mid-Essex Coast Landscape Character Assessment, and the Tendring District Landscape Character
Assessment.

Reference should be made to Appendix 6, item 1.0, which gives a more detailed summary of key aspects of
The Character of England Map Areas.

4.4.1.1 Heritage Coast

To the north of the site, a substantial tract of the Suffolk Coastline is designated as Heritage Coast (refer
to Appendix 6) - Heritage Coast is the only designation that physically incorporates an area of the sea.
However, as previously noted this lies outside the area of consideration.

4.4.1.2 Natural Areas in the East of England Region

The English Nature publication ‘Natural Areas in the East of England Region’ identifies a variety of
natural areas across the East Anglian region. Area nos. 66, London Basin and 49, Suffolk Coast and
Heaths are the key land natural areas that occur in this area of Essex. However, the value of this
publication is its references to the maritime natural areas which are directly relevant to the proposed
offshore wind farm development. Maritime Areas 67 and 105 are the relevant designations, and their key
characteristic habitats are summarised as:

Area 67: Greater Thames Estuary
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• Several shingle spits, e.g. Colne Point

• Large areas of saltmarsh within estuaries, with adjacent grazing marshes

• Intertidal mudflats within estuaries

• Lagoons

• Sabellaria spinulosa reefs

Area 105: Suffolk Coast

• Some stretches of low (soft rock) cliff

• Numerous shingle beaches, e.g. Kessingland, Orfordness

• Lagoons within or behind shingle beaches

• Saltmarshes in estuaries

• Intertidal mudflats within estuaries

Whilst the above summaries relate to the characteristic habitats of the key natural areas they assist in
highlighting the physical features that are also key components in determining both landscape and
seascape character.

4.4.1.3 Mid-Essex Coast Landscape Character Assessment

This study provides a further, more detailed tier of Landscape Character Assessment Work. The
Mid-Essex Coast Landscape Assessment is still in progress and, as yet, no date has been set for the
completion and publication of this emerging document. The identified Landscape Character Types are:

• Un-vegetated Foreshore

• Inter-tidal Salt Marsh

• Coastal Marshland

• Recent Coastal Marshland

• Urban Fringe Marshland

• River Terrace Farmlands

• Poorly-Drained Marshland Edge

• Rolling Clay Farmlands

• Vale-top Farm Lands

• Enclosed Valley-Sides

These Landscape Character Types can occur within a range of Landscape Character Areas (and
sub-areas). A total of nine local character areas have been identified along the length of the Mid-Essex
Coastline of which seven need consideration. These are identified in Table 4.13 along with the relevant
sub-areas:

Reference should be made to Appendix 6, item 2.0, which records the key characteristic features of the
various Landscape Character Types.

4.4.1.4 Tendring District Landscape Character Assessment

Tendring District Council (TDC) has recently undertaken their own landscape character assessment of
the Tendring peninsula. The assessment divides the district into eight different character types, namely:

• Open Estuarine/Coastal Marsh

• Drained Estuarine/Coastal Marsh

• Coastal Slopes

• Coastal Ridges and peninsulas

• River Floodplains

• Clay Valleys

• Heathland Plateaux

• Clay Plateaux

The landscape character assessment goes on to identify different landscape areas with each of these
landscape types across the peninsula. Those which occur within the anticipated Zone of Visual Influence
of the proposed wind farm development include:

• Colne Point Marshes

• Hamford Water Marshes

• St Osyth Drained Marshes

• Holland Haven

• Hamford Drained Marshes and Islands

• Hamford Coastal Slopes

• St Osyth Coastal Slopes

• Holland Coastal Slopes

• Oakley Coastal Ridge

• The Naze peninsula

• St Osyth Coastal Ridge

• Holland Brook

• Holland Valley System

• St Osyth/Great Bentley Heaths

• Clacton and the Sokens Clay Plateau
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Reference should be made to Appendix 6 for further, more detailed information.

4.4.1.5 Seascape Assessment

The above landscape character assessments provide a general consensus with respect to the number and
extent of different landscape character areas (and types) that should be considered. However, perhaps
not surprisingly, none of them include coverage of the adjoining sea within their assessment where the
landscape character areas are contiguous with the coastline. This gap in existing assessment work has
been recognised and prompted the publication of the Guide to Best Practice in Seascape Assessment
(published in March 2001 by the Irish Marine Institute). These guidelines define seascape as including
three key components, namely: the marine component, the hinterland component and the coastal
component. Identified seascape areas will thus embrace views from land to sea, views from sea to land,
views along the coastline and, the effect on landscape of the conjunction of sea and land.

4.4.1.6 National Seascape Unit

The Guide to Best Practice in Seascape Assessment (GSA) suggests how seascape units should be defined.
Details are given in Appendix 6.

The GSA advises that national seascape units will cover extensive sections of the coastline where there is
an overriding common defining characteristic such as coastal orientation or landform. It suggests that
such units will be defined by major headlands of national significance. The units are then defined as

extending for up to 24 km offshore and inland to the full extent of the Zone of Visual Influence (ZVI).
Coastal orientation and the topography of the coastline are identified as key defining characteristics.

As yet, no national seascape assessment work has been carried out, in the absence of which the GSA
suggests that coastal management units should form the basis for the national seascape units and
identifies eleven such units extending around the coast of England and Wales.

The proposed offshore wind farm lies within the coastal management unit which extends between The
Wash and The Thames Estuary.

Whilst this stretch of coastline changes in its orientation there are no major promontories or indentations
between The Wash and the Stour Estuary. South of the Stour Estuary the coastline becomes highly
indented and clearly forms part of the Greater Thames Estuary National Seascape Unit. Whilst the GSA
suggests that The East Anglian National Seascape Unit could extend as far south as the mouth of the
Thames, it is judged that the Stour Estuary better represents its southernmost limit.

The site of the proposed offshore wind farm lies within the northern half of the Greater Thames Estuary
national seascape unit, key attributes of which can be defined thus:

• 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 a 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

4.4.1.7 Regional Seascape Units

The GSA advises that the most appropriate scale for undertaking seascape characterisation in association
with coastal developments, such as offshore wind farms, is the regional unit. It sets out the main
recommended parameters for defining regional seascape units, which are noted as generally extending
for up to 15 km offshore and inland for up to 10 km. It is noted that the landward extent of the regional
seascape unit may well include areas of visually dead ground i.e. areas of land that are not intervisible with
the sea component of the unit.

Figure 4.15 illustrates the approximate extent of the five identified regional seascape units, four of which
should be considered with this development. The accompanying notes on the drawing provide further
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Character Area Sub Area

Tendring Coastlands St Osyth coastlands

Brightlingsea Creek

Brightlingsea enclosed valelands

Colne Estuary Lower Colne estuary

Colchester Coastlands Mersea Island

Maldon Coastlands Tollesbury Coastlands

Tollesbury rolling farmlands

Blackwater Estuary Lower Blackwater estuary

Dengie Peninsula Dengie ancient claylands

Tillingham ancient farmlands

Dengie coastlands

Burnham sloping claylands

Tidal Crouch Crouch estuary and Foulness archipelago

Table 4.13 Local character areas identified within the study area



clarification on the definition and extent of the regional seascape units which effectively ‘fade’ laterally
along the shoreline. Whilst the guidelines for defining the extent of the regional seascape units as set out
within the GSA have been followed, there is a difficulty in presenting this graphically on a single drawing.

Thus, the tinted areas identified on Figure 4.15 do not cover the full seaward extent of the various
regional seascape units and the plan needs to be read in conjunction with the accompanying notes.

Five regional seascape units have been identified within the wider area, namely: the Stour and Orwell
Estuaries, the Tendring Peninsula, Mersea Island and Estuaries, the Maldon Peninsula and the North
Thames Estuary. Key defining characteristics of each of these regional seascape units are considered
below and a brief summary given of the key elements that combine to make the overall character of each
unit distinctive from adjoining seascapes.

4.4.1.7.1 The Stour and Orwell Estuaries Regional Seascape Unit

This regional seascape unit lies due north of the proposed wind farm site and extends northwards from
The Naze. The seascape unit embraces the area of Hamford Water and extends northwards to include
the mouths of the Rivers Stour and Orwell (Figure 4.15). This is a broadly low lying coastline punctured
by a variety of tributaries and characterised by marshland and drained marshes either side of the mean
high water mark.

The landward extent of this regional seascape unit extends to include the gentle south-east facing Oakley
Ridge which overlooks Hamford Water. The unit extends inland for a distance of approximately 4-5 km
to beyond the Oakley ridgeline. The seascape unit is an area of contrast given the proximity of Harwich
(with its international connections) set against the very rural, and relatively isolated, hinterland around
Hamford Water. North of the Oakley ridgeline the remaining areas of the seascape unit fall outside the
area of consideration and largely lie within the shadow of the theoretical zone of visual influence (ZVI) of
the proposed wind farm site. Reference should be made to Figure 4.16 which indicates the relatively
fragmented extent of intervisibility between the land and sea within this seascape unit.

Seaward panoramic views are available from the eastward facing margins of this coastline. In views around
Hamford Water the exposed mud flats and marshland dominate whilst, from the more elevated viewpoints
along the Oakley ridgeline, panoramic views are available across the landscape to the sea beyond. Closer
to Harwich, seaward views are characteristically dominated by the variety and volume of ferry and
container shipping and recreational sailing traffic. Around Hamford Water (and both the Stour and
Orwell Rivers) the shallowness of the coastline means that the seascape unit, and views across it, have an
inherent dynamic arising from the constantly changing high water mark which alternately conceals and
reveals areas of mud flat. With the exception of the urban area around Harwich, there is an underlying
harmony to many of the views due to the absence of development. The countryside around the Oakleys is
overridingly rural with a high degree of openness. Whilst areas of existing vegetation do occur, these are
generally of a small scale and relatively scattered across the landscape. Sky, sea and landform all play an
equal role in defining the character of this regional seascape unit.

4.4.1.7.2 The Tendring Peninsula Regional Seascape Unit

This regional seascape unit is identified as extending between The Naze south-westwards towards the area
around Seawick (Figure 4.16). This embraces a length of coastline of approximately 18 km with a broadly
south-west to north-east alignment. The coastline maintains a gentle convex shape and is clearly subject to
erosion given the multitude of sea defences and groynes that characterise the foreshore. The effectiveness

of these is currently under review and a landscape and visual impact assessment into the Clacton-on-Sea
Coastal Defence Scheme is currently being undertaken.

This is a highly developed stretch of coastline with only two noticeable areas of open landscape extending
towards the coast at Great Holland (between Holland-on-Sea and Frinton-on-Sea) and between Jaywick
and Clacton-on-Sea. This regional seascape unit has a very linear coastline with a relatively narrow
separation between mean high and mean low water marks.

The seascape unit is judged to extend for approximately 7-8 km inland. Much of this hinterland
comprises a gently rolling landscape with levels generally beneath the 30m contour. Holland Brook and
Picker’s Ditch dissect the area which consists of a generally open landscape down to predominantly arable
use. Much of the hinterland is characterised by ribbon development which extends along the majority of
the B category roads which criss cross the area linking together a variety of small villages and hamlets.
Seaward panoramic views are available from some of the more elevated locations within 2-3 km of the
coastline, for example around Great Holland.

Key features and positive attributes of this regional seascape unit include: the sandy coastline and
attendant low cliffs along the seafronts of Clacton-on-Sea, Frinton-on-Sea and Walton-on-the-Naze; the
more rural areas of landscape around the smaller villages (e.g. at Great Holland); the sea defence
structures at Holland Haven and, the piers at both Clacton and Walton-on-the-Naze. Less attractive
features include the development extending around the periphery of built up areas and the multitude of
caravan parks and holiday homes similarly located around the fringes of existing settlements. The
settlement of Jaywick is particularly unusual, consisting of what were essentially temporary prefabricated
buildings, which have been converted into more permanent dwellings. Overall, built development and its
relationship with the coastline dominates much of the character of this regional seascape unit.

4.4.1.7.3 Mersea Island and Estuaries Regional Seascape Unit

This seascape unit is centred on Mersea Island and the estuaries of the River Blackwater and River Colne
(Figure 4.16). It includes the eastern banks of the river Colne/Brightlingsea Reach which defines the
western most edge of the Tendring Peninsula unit. Its easternmost extent thus includes St Osyth Marsh
whilst it extends northwards to include the slightly elevated ground around Abberton Reservoir which is
located midway between Mersea Island and Colchester. Its westernmost extent is identified as including
the settlements of Tolleshunt D’Arcy and Tollesbury. Discounting the multitude of indentations that
occur along the coastline, the regional seascape unit extends over a distance of approximately 18 km in
the east/west direction, extending inland from the River Blackwater for approximately 8 km.

This is a highly indented and fissured coastline characterised by a variety of creeks, channels and inlets
extending between extensive exposed mud flats and salt marshes. The coastline is low lying with a wide
variation between mean high water and mean low water marks. The Mersea Flats extend south-eastwards
for up to a kilometre whilst, in other locations, the low lying marshland is protected by an extensive
network of sea defence banks which maintain a highly engineered profile. Extensive lengths of sea
defences occur around Lee-over-Sands, Point Clear (both located on the Tendring peninsula), Mersea
Island, Salcott-cum-Virley, Tollesbury and the northern banks of the Blackwater estuary. Hinterland areas
are generally below the 20 metre contour although locally higher areas occur towards Abberton Reservoir.
All of the rivers, channels and creeks serve to extend the relationship between land and sea further inland
than might otherwise be the case. Within the regional seascape unit it is noticeable that even slight rises
in landform can cast significant visual shadows creating ‘dead zones’ from which views of the sea are
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unavailable. Figure 4.16 shows such ’dead zone’ immediately to the north west of the shallow ridge line
that runs along the central spine of Mersea Island.

The seascape unit has a surprisingly isolated feel to it due to its physical form, the relationship between
land and sea and, with the exception of West Mersea, a general absence of significant development. The
hinterland of the area contains a number of small lanes which link together a variety of isolated, scattered
villages which tend to be located on the marginally higher ground. These are broadly aligned in a
south-westerly to north-easterly direction running broadly parallel to the River Blackwater coastline. Much
of the land is down to agricultural use broken only by intermittent hedgerows and small isolated blocks of
woodland. This is an overridingly open seascape which is dominated by the flatness of the land, the
openness of views and the fragmented coastline. The wide expansive skies are an important component
in defining the character of this seascape unit as are the extensive mud flats, reclaimed marshes and
coastal salt marshes.

Distant views across this landscape are generally readily available although views towards the open sea are
generally restricted to the margins of Mersea Island, Shinglehead Point and the Tendring Peninsula
coastline west of St Osyth beach.

Positive attributes of this seascape unit include the indented coastline, the broad expanses of reclaimed
and salt marsh, a variety of small villages and settlements across the hinterland, the relationship between
sea and landform and a general absence of extensive caravan parks (with the exception of Mersea Island).
This is very much a coastal landscape where activities have historically been heavily associated with the sea
and have been centred around the estuaries of the Blackwater and Colne.

4.4.1.7.4 The Maldon Peninsula Regional Seascape Unit

This is a clearly defined seascape unit (Figure 4.15) contained between the River Blackwater (to the
north) and the River Crouch (to the south). It is a highly distinctive and surprisingly isolated seascape
consisting of a peninsula that, at its narrowest point, narrows to no more than 6 km. Towards the coast
the peninsula widens to approximately 14 km in a north southerly direction and terminates in a wide
expanse of mud flats, marshland and reclaimed drained marshland predominantly down to arable views
with some pasture areas. The drained marshland (the Dengie Marshes) extends over a substantial area,
probably an excess of 35 km2 in the south-east corner of the Maldon peninsula. The low lying land is
protected by an extensive array of coastal sea defence bunds which run along the edge of the coast along
the entirety of the peninsula. Along its most easternmost extent, overlooking the sea, extends a significant
area of marshland. This extends seawards in excess of 1 km at its widest (close to viewpoint 12), and
beyond this stretch the tidal mud flats of Dengie Flat and Ray Sand, both of which extend for a further 2
km out to sea.

West of the drained marshes the land rises only gently to no more than 30-35 m AOD. A line of
settlements including Burnham-on-Crouch, Southminster, Asheldham, Tillingham and Bradwell-on-Sea
broadly define the westernmost extent of the higher ground.

This is a predominantly open landscape characterised by a matrix of fields divided by generally low
hedgerows and intermittent hedgerow trees. There are few areas of significant blocks of woodland which
tend only to be located on the higher ground west of the settlements.

Although this is a coastal seascape the character of the area is more obviously defined by land and sky and
the flatness of the terrain rather than by the sea itself. The wide expanses of mudflats serve, at low tide, to
visually separate the sea from the land. The sea defence system around the perimeter of the peninsula
provides an elevated footpath from which broad expansive views around the compass are available. Figure
4.16 suggests at the role of the higher ground from which the settlements are located in screening views
towards the sea from viewpoints further west. West of this higher ground, around Maylandsea, views tend
to be more directly orientated towards the north overlooking the upper reaches of the River Blackwater,
rather than eastwards towards the sea.

The seascape unit remains relatively undeveloped although the power station at Bradwell, and the
electricity pylons that extend from it, stand as clear visual landmarks within an otherwise predominantly
flat landscape. The Dengie Marshes area is also characterised by intermittent, but conspicuous, farm
development surrounded by clumps of mature vegetation. Other key features within the area include the
sea defence network, the salt and drained marshes, the wide expanse of mudflats/sand and the small
settlements which huddle the marginally higher ground.

4.4.1.7.5 The North Thames Estuary Regional Seascape Unit

The seascape unit is located a minimum of 20 km from the nearest turbine of the proposed wind farm. As
Figure 4.16 indicates, the seascape unit extends to include Wallasea Island and Foulness Island extending
southwards towards Southend-on-Sea. Given that Foulness Island is wholly included within a ‘Danger
Area’ (which gives only restricted public access), and is the only portion of the seascape unit which falls
within the study area (located on the periphery), the area was not investigated in greater detail on site.
However, a cursory review of the area enabled it to be identified as a separate seascape unit from the
Maldon Peninsula which is located immediately to the north.
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Regional Seascape
Unit

Distance of
coastline from
nearest turbine

Quality of
seascape units

Sensitivity to
change

Stour and Orwell
Estuaries

>13.5km Medium - High Medium - High

Tendring
Peninsula

6.6 – 13.5km Medium – Low Medium - Low

Mersea Island and
Estuaries

9.0 – 25.0km High Medium

Maldon Peninsula 17.0 – 29.0km High Medium – High

North Thames
Estuary

>20km Not Assessed – This seascape unit is on
the periphery of the area and Foulness
Island is wholly included within a
‘Danger Area’ giving only restricted
public access.

Table 4.14 Regional Seascape Unit Summary
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Figure 4.15 Regional Seascape Units
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Figure 4.16 Theoretical Geographical Extent of Sea Views



Table 4.14 summarises the quality of the four relevant regional seascape units and records their perceived
sensitivity to change. These assessments have been made on the basis of site work undertaken in
accordance with the GSA guidelines and incorporates the findings of the various existing landscape
character assessments applicable to the development. Details of criteria are given in Appendix 6.

4.4.2 Pipelines and Cables

The latest charts showing pipelines and cables have been consulted, and none are present within this area.

There are nine outfalls along the Clacton coast, most of which are short (Figure 4.17). Two are along the
Holland Haven sea front, but are sufficiently far away from the cable (the closest being 450 m to the
north-east).

4.4.3 Oil and Gas Exploration and Related Activities

Although the North Sea is an important region for oil and gas exploration, such developments are not
close to the Gunfleet Licence Area. In addition, access to these platforms, by helicopter or supply vessel,
does not pass through this region.

4.4.4 Dredging Areas

At present, Crown Estate has licensed 11 sites for aggregate dredging in the Thames region to cover an
area of sea bed of 194.37 km2. All these sites lie to the east and north-east of Gunfleet Sand (16.7 km to
21.0 km distance), with present levels of extraction (for 2001) at around 1.21 million tonnes (of a
maximum permitted 3.8 million tonnes per annum) (source: Crown Estate). The licensed areas are
dredged for both sand and gravel aggregates, with the majority of landings at wharves in the Thames
Estuary. At present, the majority of aggregate is supplied to the construction industry, however, there is
also a potential for marine dredged sand to fulfil an increasingly important role supplying coastal
protection and beach replenishment schemes in the Thames region. Despite this potential for an
increased demand on the resource, it is understood, from consultation with Crown Estate, that there are
currently no plans to extend these areas or licence new ones in areas that may affect the Gunfleet Sands
OWF development site.

4.4.5 Marine Archaeology and Wrecks

The methodology and a full description of the archaeology in the region are given in the report collated
by Wessex Archaeology (2002).

The antiquities which are known to occur in the area, and which are governed by the regulations in
Chapter 2, are:

The Ancient Monuments and Archaeological Areas Act 1979

The single Scheduled Ancient Monument within the Study Area comprises the remains of a Medieval
Parish Church and Cemetery (2046) at Holland-on-Sea. It is situated 380m south of the proposed cable
route, and it will not be affected by this development.

Protection of Wrecks Act 1973

The Receiver of Wreck has three records of historic wreck material from the Gunfleet Sand area, from
three different wrecks. However, the most detailed position supplied for all material is ‘five to eight miles
east of Clacton Pier’. Colchester Museum Staff have dated the material to between 1780 and 1830 (pers.
comm.).

Protection of Military Remains Act 1986

There are no sites within the proposed wind farm that fall within the terms of the Protection of Military
Remains Act. However, there are nine recorded losses of military aircraft, that are recorded as having
‘ditched off Clacton-on-Sea’ whilst in military service, or due to military action. These losses are shown in
Table 4.15.
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Figure 4.17 Plan of outfalls along the Clacton coast



The records for the losses adjacent to the study area represent reported points of loss that have not been
confirmed by survey. In most cases, records of aircraft lost whilst on military service do not have a
recorded location of their place of loss, as this is often unknown. As the given locational qualifier for all
aircraft (‘off Clacton-on-Sea’) is vague, the crash site cannot been predicted with any accuracy.

Given the level of air activity over the Thames Estuary during WWII there is a relatively high potential for
further aircraft or related material to be present within the study area. By way of an example, the Second
World War ARP Incident Files held by the ERO cite an aircraft that crashed in the sea off Holland Haven in
June 1941. The NMR does not record this aircraft. Any aircraft that have crashed while in military service
are automatically protected by the Protection of Military Remains Act 1986.

In addition to military aircraft, Table 4.16 lists the vessels which may have sunk in the region while in
military service, or due to military action.

Although all of the above vessels might be regarded as ‘war graves’, this term has no meaning in law.
Moreover, none of these wrecks appear to have been designated as a ‘protected place’ or ‘controlled site’
hence the site-specific provisions of the Protection of Military Remains Act 1986 do not apply. However, it
would be an offence to carry out unauthorised excavations for the purpose of discovering military
remains.

For a fuller survey of what artefacts might be found, data were collated from various sources, including

• Records of wrecks, obstructions and casualties (documented losses) from the National Monuments
Record (NMR)

• Records held by the Receiver of Wreck

• Records held by the UKHO

• Records of known archaeological sites and finds from the Essex Heritage Conservation Record (EHCR)

• Records of known terrestrial sites and finds from the NMR

• Aerial photographs held by the NMR

• Geophysical data (Side Scan Sonar, Sub-bottom and Magnetometer) provided by Titan Environmental
Surveys Ltd

• Cartographic sources

• Documentary sources, including Wessex Archaeology, Essex Record Office and Colchester Museum

• Aerial photographs

• Ministry of Defence

• Local fishermen

Particular attention was given to the Coastal Study Area (CSA), and the Marine Study Area (MSA) as
defined in Table 4.17.
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WA No Name Date of Loss

2029 Supermarine Spitfire MK IIA P7383 1941

2030 Hawker Hurricane MK IIB Z3152 1941

2031 Hawker Hurricane MK IIB Z3186 1941

2032 Bristol Blenheim MK IV Z7363 1941

2033 Hawker Hurricane MK IIA Z2513 1941

2034 Supermarine Spitfire MK VB BL337 1942

2035 Supermarine Spitfire MK VB BL720 1942

2036 Supermarine Spitfire MK IX LZ922 1943

2037 Supermarine Spitfire MK VB BM19 1944

Table 4.15 Military losses of aircraft during action

WA
No

Name Date
of
Loss

Description

2000 Resolute 1943 76 tonne British barge buried under a
series of small sandwaves giving a
significant localised magnetic anomaly.
Wreck dispersed to the seabed in 1950.

2002 HMS Reed
(possibly)

1940 99 tonne British Drifter struck by a mine in
the Thames estuary. This 30.5 m wreck is
broken up and sits in a scour ‘littered with
wreckage’.

2006/

2007

Resolute
(part of)

1943 Considered to be part of British barge, but
not located by UKHO since 1986.

2010 Ability 1940 293 tonne British motor barge mined in
1940, the vessel is broken up and lying in a
trough in an undulating seabed.

2020 SS Adaptity 1940 Armed British Cargo Vessel of 372 tonnes,
mined in 1940. Not located since 1975.

2021/

2022

Tam O
Shanter
(part)

1943 British barge wire swept in 1959, and not
located since 1974.

Table 4.16 Military losses of vessels whilst in service



In addition to the maritime resource the archaeological potential of the offshore elements of the wind
farm is closely related to sea level change through time. A model of sea level change and evolving
topography is given in Appendix 7.

4.4.5.1 Prehistoric Archaeological Potential within the Study Area

The scenario for sea level rise in Appendix 7 suggests that the wind farm area has the potential to contain
terrestrial sites from the Palaeolithic, Mesolithic and possibly the Neolithic (500,000 BP to 2,400 BC). The
marine cable route has the potential to contain terrestrial archaeology ranging in date from the
Palaeolithic to the Iron Age (500,000 BP to 0 AD).

For the Lower Palaeolithic there is clear evidence of activity within the region. One of the main ‘type
sites’ for the period is located near Clacton-on Sea. The Clactonian flint assemblage represents
occupation along the early Thames/Medway watercourse for about three kilometres, and is associated
with faunal remains, palaeo-botanical data and a rare wooden spear. The spear has been used to support
the assertion that active hunting was part of the Lower Palaeolithic subsistence economy within the
Thames palaeovalley. Mineralised mammal teeth recovered by fishermen off Clacton (R. Jacobs, pers.
comm.) may relate to the faunal remains element of the Clactonian Thames/Medway assemblage.

Within the Coastal Study Area there are two identifiably Palaeolithic sites (2052 and 2075) as shown on
Figure 4.18. Both are located on the coast and refer to Lower Palaeolithic material found in terrace
gravels above the low cliffs between Clacton-on-Sea and Holland-on-Sea. The strata containing these sites
are not obviously present within the sub-bottom profiler data, thus any Lower Palaeolithic material is only
likely to occur within a re-worked context in sediments below the low water mark.

The Middle Palaeolithic is marked by a general absence of sites and finds within the British archaeological
record. During the Late Upper Palaeolithic both the wind farm and the marine cable route were on dry
land, located at the head of one of the late-Devensian Thames-Medway palaeovalley systems, now located
c. 20 m below OD (Bridgland, 1995). The human occupation of Britain recommenced at approximately
13,000 BP at a time when the subsistence economy relied on hunting and gathering. Given that river
valleys were favoured hunting sites it seems reasonable to suggest that Palaeolithic occupation may be

expected within the general area of the wind farm. Such sites are rarely exposed and many were probably
destroyed or buried by fluvial deposits as sea level rose after the end of the Devensian glaciation.

There are no records relating to Mesolithic activity within the Coastal Study Area. However, the presence
of an active Mesolithic population within the region is demonstrated by the existence of major sites at
Walton, on the Rivers Blackwater and Crouch, and a smaller site just outside the Study Area at Jaywick
(Wilkinson and Murphy, 1995). Typically these sites occur as scatters of stone tools specific to the activity
being performed. The Crouch and Blackwater sites were found within a silty-clay layer that overlay
London Clay, similar sequences have been identified within the sub-bottom profiler data along the marine
cable route.

There are four records (2060, 2073, 2074 and 2079) relating to finds of Neolithic data within the Study
Area. All these are single chance finds although archaeological fieldwork undertaken in 1984 on behalf of
Essex County Council, demonstrated that a length of beach at Jaywick contained evidence of Neolithic
activity within the coastal zone (Wilkinson and Murphy, 1995).
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CSA MSA

Corner Easting Northing Easting Northing

SW 618200 211900 618800 205400

NW 618200 211900 618800 211900

NE 623200 211900 626000 211900

SE 623200 211900 626000 205400

Table 4.17 Archaeological study area boundaries

Figure 4.18 Identified onshore archaeological sites



In this area, evidence for prehistoric occupation was recorded at intervals along a length of former land
surface within the intertidal zone. Underlying the beach deposits at Jaywick there were various circular
wooden structures, a small dug out canoe and two broken wooden paddles (Warren, 1936). These
features demonstrate occupation on the coastal margins and appear to relate to populations exploiting
marine resources. The best exposures of former land surfaces upon the London Clay were found towards
the top of the beach where it was overlain by grey marine clays. The possibility of finding Neolithic sites
along the marine cable route or within the wind farm will depend upon the extent to which the marine
transgression has removed or sealed the former land surfaces.

There are three Bronze Age sites (2053, 2083 and 2148) and one Iron Age site (2047) within the Study
Area, and several undated cropmarks that probably date to these periods. These sites, in particular the
cropmarks that show field systems and settlement sites, attest to the presence of a population within the
area, but only one record (2047) relates to activity on the foreshore. However, studies elsewhere in Essex
have indicated that even though the main focus of settlement expansion is inland, the coastal margins
were still actively used.

Many of the typical sites of these periods relate to the use of the coastal marshland that was created by the
rising sea level. These include wooden structures (platforms and trackways) preserved in the peat
horizons generated by the marshland, and salt production sites. Where the peat is preserved underwater
there is an enhanced potential for the presence of Bronze and Iron Age archaeological survival.

Site 2072/2113 which is situated adjacent to Route 3, was identified as a possible enclosure and ring
ditches. However, through discussions with Doug Brown, the landowner, it has been discovered that this
ring is due to a disused pond which has been filled with clay, so giving the distinctive crop markings.

Following the Iron Age the archaeological potential of the offshore elements of the development are
purely maritime (i.e. wreck) related.

4.4.5.2 Known and Reported Wrecks and Geophysical Anomalies

Records of wrecks, obstructions and casualties within the Study Area were collated using information
provided by the UK Hydrographic Office (Wrecks Section), the National Monuments Record (NMR) and

the Receiver of Wreck. These records were compared with charts of seabed features, with the result that
48 separate sites were identified, they are listed in Appendix 7 and illustrated in Figure 4.19. These
records are classified in Table 4.18.

In addition to the wreck records, marine geophysical data collected by Titan were assessed
archaeologically. A total of 32 anomalies were identified from the elements of the data that lay within the
Study Areas. Of these, 29 lay within the wind farm and three lay within the cable route. These anomalies
may be summarised as follows in Table 4.19.
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Figure 4.19 Wrecks identified in the proposed offshore development area

Wreck Status Wind
Farm

CSA MSA

Live Wreck – a reported obstruction or loss
found by UKHO survey

0 7 14

Dead Wreck – a reported obstruction or loss
considered not to exist by the UKHO

0 2 5

Recorded point of loss (position vague) 0 19 1

Total 0 28 20

Table 4.18 Classification of wreck status



4.4.5.3 Wrecks and Anomalies within the Wind Farm

The UKHO and the NMR do not record the presence of any wrecks or seabed features within the wind
farm. However, 29 geophysical anomalies were identified of which four (3004, 3008, 3009 and 3027)
appear to be likely wreck sites. This may be attributable to the dynamic nature of Gunfleet Sand masking
the wrecks during periods of UKHO survey.

The largest of these side-scan anomalies within the wind farm (3004) is located near the centre of the
area, 140 m north-east of Turbine 20. It measures approximately 30 m by 7 m and stands 0.3 m high. The
shape and dimensions of the anomaly indicate that it may represent the buried remains of a timber sailing
vessel, and this is further supported by the appearance of possible framing within the vessel. The side-scan
anomaly lies between two significant (>240nT) magnetic anomalies, with the whole group occupying an
area measuring approximately 60 m by 40 m.

The second probable wreck (3008) lies approximately 110m north of wreck 3004, 190 m from both
Turbine 20 and the offshore substation. The approximate dimensions of the side-scan anomaly are 25 m
by 5 m by 1.5 m, and although it clearly represents a vessel, its form is slightly ambiguous. There was some
evidence for framing – suggesting a wooden vessel, but the outline of the anomaly was more reminiscent
of an iron wreck. There are two significant magnetic anomalies in a line running south-west away from
the side-scan anomaly, with the whole group covering an area 70 m long.

Anomaly 3009 is located 150 m north-east of Turbine 9. The side-scan anomaly measures 14 m by 7 m and
clearly represents a wreck. On the parallel run the side-scan trace shows a vessel buried in the sand, with
evidence for a mast and rudder or stem structure, and adjacent debris. It lies immediately adjacent to a
significant magnetic anomaly and as such is likely to be an iron fastened, wooden sailing vessel.

The dimensions taken from the side-scan survey results give some indication as to the potential form of
the vessels. Anomalies 3004 and 3008 are both 25 m to 30 m long, which is a typical length for an
ocean-going merchant vessel of the 17th to 19th centuries (Gardiner, 1995). Anomaly 3009, which
measures 14 m long, is more typical of coastal trader (e.g. a Thames barge) of the same period (Milne et
al, 1998).

Anomaly 3027 was an area of disturbed seabed with a hard reflector and a general rectangular shape of
approximate dimensions 8 m x 4 m. The origins and nature of this type of anomaly are uncertain, but it
could represent a small wreck.

Of the remaining 25 anomalies within the wind farm area, in nine cases side-scan anomalies (singly and in
groups) were found at, or very near to, the site of magnetic anomalies. In all these cases the association of
the two types of anomaly suggests either metal debris or (largely buried) wooden vessels with metal
fixtures and fittings (e.g. bolts, cannons). In particular, 3025 comprises an area of small reflectors in
alignment with a disturbed seabed and may be a partially buried feature, lying 150 m east of Turbine 10.

There were a further 15 side-scan anomalies that were not associated with a magnetometer hit, and as a
result are more likely to be geological in origin. The remaining anomaly (3032) is a diffraction just below
the sea bed that may represent a buried object or feature.

4.4.5.4 Wrecks and Anomalies within the Vicinity of the Marine Cable Route

Of the reported wrecks and seabed obstructions within the Study Area, only one lay within 200 m of the
original proposed cable route. This is the wreck of the Ability (2010), a 293 tonne British motor-barge that
was mined in 1940. The wreck, which is charted as an area of foul ground, lies 120 m east of the proposed
cable route in 10 m of water. The 1985 UKHO survey indicated that the vessel was broken up and spread
over 100 m within a trough in an undulating seabed. Five magnetic anomalies lie between 40 m and 70 m
west of the Ability.

The vessel was not identified in Wessex Archaeology’s assessment of the side-scan or sub-bottom data at
the location given by the UKHO, although an area of scattered debris (3031) lies 330m south of the
charted position of the Ability. It is conjectured that either the wreck of the Ability extends beyond the
area charted, with elements of the wreck periodically exposed as a result of the dynamic nature of the
seabed, or that two separate wrecks lie within the same general area. It is also possible that the Ability has
been incorrectly positioned by the UKHO, although this is unlikely given the fact that the survey was
undertaken relatively recently.

Anomaly 3031 was identified as a large area with well-defined small reflectors some with heights of up to
0.5 m. It lies 120 m east of the original proposed cable route and is interpreted as an area of scattered
debris. The nature of the debris indicates that this may represent the remains of an aircraft or small
vessel, though this has not been confirmed. No magnetic anomaly is located near 3031 but diffraction in
the water column can be observed on the sub-bottom data.

The remaining two anomalies within the cable route area (3029 and 3030) appear to represent either
small debris or natural features.
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Anomaly Type Wind
Farm

Cable
Route

Anomalies most likely to represent wrecks 4 1

Small side-scan anomalies, likely to be geology or
debris

11 2

Small side-scan anomalies associated with
Magnetometer hits - possibly metal debris

4 0

Cluster of side-scan anomalies likely to be geology or
debris

4 0

Cluster of side-scan anomalies associated with
Magnetometer hits - possibly wreck debris or geology

5 0

Sub-bottom anomaly, possibly a buried object 1 0

Total 29 3

Table 4.19 Anomaly type and occurrence



4.4.5.5 Other Maritime Sites within the Study Area

The Study Area contains 21 further confirmed wrecks and seabed obstructions. These consist of both
known (named) and unknown wrecks, and known obstructions. For example, 2003 records the Lady Jane,
a 9.1 m long yacht that exploded en-route from Deben to Maldon in 1992, and 2004 records an area of
charted seabed obstructions known to comprise numerous large rocks dumped following the completion
of sea defence works.

Other features within the Study Area are not readily identified, such as 2008 a possible buried wreck
located by magnetometer in 1986, and 2009 a possible wreck giving a strong magnetic signal. Both
features are located approximately 3 km to the north-west of the wind farm.

Table 4.20 lists all sites within 300 m of the proposed wind farm:

Additionally, Table 4.21 lists the three wrecks which lie within 500 m of the proposed cable route.

4.4.5.6 Documented Losses

The NMR locate recorded losses for which there is no confirmed position at certain arbitrary points
around the coast – called Named Locations (NLOs). Within the vicinity of the wind farm there are two
named locations:

• Off Clacton-on-Sea

• On Gunfleet Sand

The 18 documented losses recorded as lost ‘Off Clacton-on-Sea’ include vessels lost between 1633 and
1943. They comprise both merchant and military vessels and include nine WWII aircraft. It should be
noted that some of the located unidentified wrecks and obstructions within the Study Area might relate to
a documented loss. Additional research by Wessex Archaeology has demonstrated that at least one
further wreck, the Cygnet (Richmond, 1868), not recorded by the NMR, was lost on the Gunfleet
indicating the possibility for further vessels not yet recorded.

The NLO ‘On Gunfleet Sand’ is located to the north of the Study Area. However, it records the loss of a
further 183 vessels within the Gunfleet Sand region. Where known, the dates of these losses are recorded
in Table 4.22.

Records held by the Receiver of Wreck note three distinct areas of historic wreckage (i.e. wreck over 100
years old) recovered from the Gunfleet Sand area, 5-8 miles east of Clacton Pier. Colchester Museum has
dated the material recovered to between 1780 and 1830, although was unable to provide any further
information on the material, including the exact location of the sites (pers. comm.). The recovered
material relates to three individual sites (2149):

• A wooden wreck carrying granite building stones. Some of the stones have been raised.

• A buried vessel carrying mill-stones which was dated to c. 1780 by a cannon ball, a sword handle and
various stone items recovered from the wreck. The timbers from this vessel are noted to have ‘mostly
gone’.
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WA No Description

2011 Large unidentified wreck with mast formerly showing at high
water, lying on slightly sloping seabed adjacent to a deep scour

2014 Unidentified wreck, 40 m long, with magnetic signal

2015 Unidentified wreck, 35.1 m long

2017 Unidentified wreck, 30 m long, lying within its own scour

2021/2
022

Two components of the Tam O’Shanter, a British barge wire
swept in 1959, but not located since 1974

2023 A Piper Cherokee aircraft that ran short of fuel and ditched,
with four people on board in 1976. This lay within the side
scan survey area but was not identified

2024 Undefined seabed feature

2000 76 tonne British barge buried under a series of small
sand-waves giving a significant localised magnetic anomaly.
The wreck was dispersed to the seabed in 1950

2001 Small, probably clinker built, wooden boat. In 1997 a diver
reported that its engine had been removed

2006 Considered to be part of British barge, the Resolute, but not
located since 1986

Table 4.20 Archaeological sites within 300 m of wind farm

WA No Description

2000 76 tonne British barge buried under a series of small
sand-waves giving a significant localised magnetic anomaly.
The wreck was dispersed to the seabed in 1950

2001 Small, probably clinker built, wooden boat. In 1997 a diver
reported that its engine had been removed

2006 Considered to be part of British barge Resolute, but not located
since 1986

Table 4.21 Archaeological sites within 500 m of cable route



• A wooden wreck possibly carrying a cargo of wine. A bell has been recovered from the wreck bearing a
makers stamp. The wreck has been dated to c. 1780 by the bottle collection.

Further material recovered from the seabed by local fishermen includes a collection of seventeenth
century German/English Bartmann Jugs and a complete Mediterranean storage vessel (2147). The finds
were trawled from the seabed within the vicinity of the wind farm, although no precise location can be
attributed to them. These finds suggest the presence of two seventeenth century wreck sites within the
vicinity of the Gunfleet Sand (although the NMR records only one seventeenth century vessel lost within
the Study Area off Clacton-on-Sea: a Dutch cargo vessel, 2038 stranded and abandoned near Little
Holland in 1633).

Additionally, 20 to 30 Second World War Parachute Mines are trawled from the seabed within the general
Gunfleet area on an annual basis (pers. comm.). The recorded ordnance is considered in Section 4.4.12.

4.4.6 Commercial Fishing and Shell-Fisheries

The shallow sand banks off the Essex coast are key areas for local fisheries. Drift netters fish the top of the
banks, allowing their nets to drift across very shallow areas then hauling when the nets drift off. Trawlers
tend to work the slopes of the banks. In terms of size or value of catch, Gunfleet Sand is probably no
more important than other inshore banks in the area. However, it is more sheltered from north-easterly
winds than other banks, and so may sometimes be accessible to fishermen when conditions further
offshore are too rough. Along with Maplin Sands, East and West Barrow, Sunk Sand, Long Sand and the
Shingles, Gunfleet Sand is an important fishing ground for sole and bass in summer and autumn. It (and
other inshore sand bars) is also important as it acts as a nursery area for several commercial fish species,

juvenile sole, plaice and brill often being found there. Gunfleet Sand is considered by local fishermen as
a nursery area for thornback ray. The nearshore coast off Essex as a whole is considered a nursery area for
herring, whiting, plaice, lemon sole, sole and sprat.

Within the 6 nautical mile (nm) limit, fishing vessels are restricted to 17 m or less in overall length. This
area is regulated by the Kent and Essex Sea Fisheries Committee, through a series of bylaws issued under
the Sea Fisheries Regulation Act 1966.

The fisheries in the area are mostly small scale. Most vessels are under 10 m in length and generally
operate within 15-20 nm of their home port. However it is a diverse fishery, with many boats working
several different gear types simultaneously or as species migrate through the year. Many vessels have also
adopted a number of fishing strategies uncommon elsewhere in the U.K., to suit the particular conditions
found in the outer Thames estuary.

A summary of the local fishing conditions through 2001 is given in the Kent and Essex Fisheries Annual
Report (Appendix 8).

4.4.6.1 Fishing Ports

A summary of vessels which work out of the fishing ports along this stretch of the Essex coast is given in
Table 4.23.

4.4.6.2 Fish Species

4.4.6.2.1 Herring

The Thames herring fishery generally begins in October, with the best catches occurring in February.
Herring fishing west of longitude 1o 10’ E within
the Thames Estuary is closed, under local fisheries
bylaws, between 1 March and 30 April, to protect
spawning fish. This prohibition does not apply to
the area known as the Blackwater Herring Box
(Table 4.24). A further restriction applies to the
Eagle Bank, also known as the Herring Bank, which
lies at the mouth of the Blackwater and Colne
estuaries. This is considered to be the main herring
spawning ground in the vicinity, and trawling over
the bank is prohibited from 1 February to 1 June.
The fishery is open only to vessels drift netting, and
which operate under DEFRA licences. This is only
the second area, worldwide, to become certified as a
sustainable fishery by the Marine Stewardship
Council (Earle, 2000). It is a small fishery; the total
allowable catch (TAC) in 1998 was 131 tonnes, in
1999 it was 128 tonnes and in 2000, 163 tonnes.
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Date of Loss on
Gunfleet Sand

Number of losses

Up to 1649 Post-medieval 1

1650-1699 10

1700-1749 0

1750-1799 45

1800-1849 Modern 69

1850-1899 40

1900-1913 7

WWI 3

1919-1938 0

WWII 8

Total 183

Table 4.22 Documented losses on Gunfleet Sand

Latitude Longitude

Blackwater
Herring
Box

51o 45.80’N 000o 55.00’E

51o 45.50’N 001o 00.00’E

51o 45.50’N 001o 00.00’E

51o 45.00’N 000o 55.00’E

Eagle Bank 51o 44.682’N 001o 04.417’E

51o 43.850’N 001o 05.170’E

51o 44.100’N 001o 03.917’E

51o 44.580’N 001o 02.670’E

51o 44.683’N 001o 04.417’E

Table 4.24 Co-ordinates of protected sites



Catches have been poor in recent years, only 56 tonnes were landed in the vicinity during 2000-2001
season, well below TAC, and the fishery is currently considered to be barely viable. Six local vessels are
involved in the fishery: three from West Mersea, the others operating out from Clacton and Brightlingsea.
The outer Thames estuary and surrounding coastal waters are mapped as a nursery area for herring
(CEFAS, 1998a). Figure 4.20a shows the local fishing and spawning areas for herring.

4.4.6.2.2 Sole

The sole fishery is the prime summer and autumn fishery, in the vicinity of Gunfleet Sand (Figure 4.20b).
Sole (Solea solea) are mostly fished for by drift netters, but some local trawlers and vessels working static
nets will also work this fishery. The sole fishery normally begins around mid to late March, and continues
through until October. However, when cod are scarce this fishery may continue through until December.
Netters work the shallow banks for sole, in conjunction with roker and bass. Sole spawn close to the
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Port No vessels Size Description

Harwich 29 25 of these
under 10m

Twelve of these vessels work as trawlers, thirteen as netters (including four that also trawl), nine long-line, eight set lobster pots and three pot for
whelks. An additional, non-registered vessel operates as an angling charter vessel. A few vessels also set fyke nets for eels during the summer
months.

Walton 9 All under 10m Three fish full-time (employing 7 crew in total). Of the remainder, five are part-time, and one works summer only. Most vessels work a
combination of drift, gill or trammel netting, with long-lining and lobster potting. In addition, there is one non-registered vessel, which
normally works as an oyster dredger.

Clacton-on-Sea &
Jaywick

8 All under 10m Only three to operate full-time. One vessel operates as a trawler, the remainder as netters, with some also long-lining and potting.

Brightling-sea 8 All under 10m Only two of these are full-time, the remainder either seasonal or hobby. Three of these currently work as trawlers, three as netters and two long
line. One vessel working out of Brightlingsea works as a Cockle suction dredger. Dredgers for further afield (e.g. The Wash) may work out of
Brightlingsea during the cockle harvesting season. This can more than double the number of vessels working out of Brightlingsea.

Wivenhoe 6 4 under 10m Five of these are known to work as trawlers (one beam trawler, four using otter trawls). Two of these trawlers also set gill or trammel nets. An
additional, non-registered vessel works out of Wivenhoe conducting hobby fishing/angling.

West Mersea 30 27 under 10m Sixteen vessels are full time, nine are seasonal, the remainder are part-time. Thirteen vessels work as trawlers, eleven conduct either drift or
static netting, four long line and four vessels dredge for oysters. Some vessels from West Mersea also set fyke nets.

Maldon & Bradwell 7 All under 10m One registered 10m vessel is based in Maldon, but is currently understood to have no licence. A further five non-registered vessels are based
here, four of which are known to work as angling charter boats. Vessels based at Maldon and Bradwell are known to trawl and drift/trammel net
(five vessels) and long line (two vessels). One vessel also dredges for oysters.

Burnham-on-Crouch 6 4 under 10m Four of these work as oyster dredgers, other vessels work as trawlers and/or netters. One vessel also pots for whelks. An additional five
non-registered vessels work out of Burnham.

Rochford &
Paglesham

3 plus 4
non-register
ed

All under 10m Only two are believed to operate full time, both as trawlers.

Barling 5 or 6 2 over 10m Only one vessel is known to be full time, trawling. A second operates seasonally (trawling and netting), the remainder only part-time.

Shoebury 2 Both under
10m

Seasonal or part-time.

Southend & Thorpe
Bay

4 All under 10m Three are trawlers, the fourth works as a netter.

Leigh-on-Sea 31 13 under 10m Twenty-two are believed to work full time, the remaining nine operate part-time, seasonally or currently have no licence. Thirty vessels are
believed to operate as trawlers, ten as netters, two long line and two dredge for oysters. Eleven of the vessels operate as cockle suction dredgers.
An additional two angling charter vessels are based at Leigh-on-Sea.

Table 4.23 Registered vessels at local Essex fishing ports



seabed in coastal areas, especially near the mouths of estuaries (CEFAS, 2001c). They are believed to
spawn in this area between March and June.

4.4.6.2.3 Plaice and Dab

Plaice (Pleuronectes platessa) and Dab (Limanda limanda) are largely caught as a bycatch during sole fishing
season (Figure 4.20b). Plaice spawn between January and March (CEFAS, 2001c), Dab in spring and early
summer.

4.4.6.2.4 Flounder

Moderate numbers of flounder (Platichthys flesus) are caught in inshore waters and within the Colne,
Blackwater and Crouch estuaries. However, the price for flounder is low, so they have little commercial
value.

4.4.6.2.5 Brill

Brill (Scophthalmus rhombus) are occasionally caught, usually between May and September, on inshore
sandbanks in the area. Local fishermen report significant numbers of young fish (<10cm) commonly
occurring on Gunfleet Sand during late summer.

4.4.6.2.6 Turbot

Turbot (Scophthalmus maximus) are also occasionally caught in the area, mainly in late summer.

4.4.6.2.7 Grey Mullet

Grey Mullet (Chelon labrosus) are caught in inshore waters during the summer months. The fishery is at its
best from May until October. Mullet are netted over all the inshore sand banks, especially Maplin and
Dengie Sands, and within the Blackwater and Colne estuaries (Figure 4.20c).

4.4.6.2.8 Cod

The cod (Gadus morhua) fishery has traditionally been the mainstay of the inshore fishing vessels during
the winter months. The fishery usually begins in October, and lasts until late March or early April.
However, cod catches have been poor during the winters of 2000 and 2001. Cod are fished for by vessels
using drift and static nets, trawlers and long liners.

4.4.6.2.9 Whiting

Whiting (Merlangius merlangus) are caught in reasonable numbers in both trawls and nets within the area.

4.4.6.2.10 Bass

Bass (Dicentrarchus labrax) are mainly caught between April and October. Many netters will fish for bass on
shallow banks. These include Maplin Sands, East and West Barrow, Middle Sunk, Gunfleet Sand and out
to the Shingles and Long Sand (Figure 4.20d). Larger vessels will fish as far out as the Kentish Knock,
where some of the best catches occur. Bass are caught by vessels drift netting, anchor netting, long-lining
and by trawlers.

4.4.6.2.11 Smooth Hound

Smooth hound (Mustelus mustelus) are considered an important commercial species in the area. They are
a bottom-dwelling species found over sandy, muddy and gravelly areas, and are caught by netters, trawlers,
long-liners and by anglers.

4.4.6.2.12 Sprats

A sprat (Sprattus sprattus) fishery exists for a short period in late winter, generally during late December,
January or February as sprats congregate into shoals in inshore waters. This is a highly variable fishery,
peak catches may occur as late as March or April; some years producing large catches, whilst in others the
catch is negligible. On balance however, it is an important fishery for the area. Sprat fishing is mostly
pursued by pair trawling, with some vessels also drift netting.

4.4.6.2.13 Eels

European eels (Anguilla anguilla) are caught in fyke nets, generally close to shore, especially in estuaries
(Figure 4.20e). Many are also caught by anglers on Gunfleet Sand and other inshore sandbanks; fyke nets
are also occasionally laid at Gunfleet Sand. This is a relatively small-scale fishery

4.4.6.2.14 Lemon Sole

The outer Thames estuary is mapped as a lemon sole (Microstomus kitt) spawning and nursery area
(CEFAS, 1998). However, very few are caught within the locality of Gunfleet Sand.

4.4.6.2.15 Roker or Thornback Ray

Roker (Raja clavata) are caught throughout the year. In winter, they are caught by vessels primarily
targeting cod, in summer, by vessels targeting sole (Figure 4.20j). Additionally, many vessels will
specifically set fixed nets for roker.

4.4.6.2.16 Lobster

Potting for lobsters (Hommarus gammarus) occurs close inshore, from Clacton north to Harwich, and
within the large patch of rough ground centred on Rough Shoals, north of Gunfleet Sand (Figure 4.20f).
In addition to these areas, some vessels also pot local wrecks for lobsters. Most lobsters are taken in pots,
although a significant number are also caught in trammel nets and fyke nets.

4.4.6.2.17 Brown Shrimp

Brown shrimps (Crangon crangon) are fished by trawlers working the mouths of the Colne and Crouch
Estuaries (Figure 4.20g). This fishery is pursued by vessels from Brightlingsea.

4.4.6.2.18 Pink Shrimps

Occasional trawling for pink shrimps (Pandaulus montagui) occurs on the Gunfleet Sand and other
inshore sandbanks. This fishery is pursued by one or two vessels from Leigh on Sea, and sometimes vessels
from Harwich.
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Figure 4.20a Distribution of the main fishing and spawning areas in
the vicinity of Gunfleet Sand for Herring

Figure 4.20b Distribution of the main fishing areas in the vicinity of
Gunfleet Sand for Sole, Plaice and Dab

Figure 4.20c Distribution of the main fishing areas in the vicinity of
Gunfleet Sand for Mullet

Figure 4.20d Distribution of the main fishing areas in the vicinity of
Gunfleet Sand for Bass

Figure 4.20e Distribution of the main fishing areas in the vicinity of
Gunfleet Sand for Eels

Figure 4.20f Distribution of the main fishing areas in the vicinity of
Gunfleet Sand for Lobster



4.4.6.2.19 Cockles

The Thames cockle fishery has rapidly expanded since 1990, and is now largest in the UK with landings in
the range of 10-25,000 tonnes per year. Significant fluctuations in landings occur between years due to
natural cycles. The main cockle fishing grounds are Maplin Sands, Buxey Sand, Dengie Flats, East and
West Barrow. Fourteen suction dredgers are licensed to work the Thames cockle fishery. These are: one
out of Brightlingsea, 11 from Leigh-on-Sea and 2 from Whitstable. The fishery is closed between
mid-December and mid-May to early June. Suction dredgers currently lay up during this period.

4.4.6.2.20 Whelks

This fishery has declined in recent years, although one or two vessels pot for whelks off Clacton and
Jaywick (Figure 4.20h).

4.4.6.2.21 Oysters and Other Bivalve Shellfish

Wild stocks of native European (or flat) oysters, Ostrea edulis, are fished, using traditional oyster dredges,
on the Batchelor Spit, and at the mouth of the Blackwater Estuary, and on the south side of Mersea Island
(Figure 4.20i). Two vessels are known to dredge for oyster on the Batchelor Spit (one working out of the
Crouch, one from West Mersea); five or six West Mersea vessels south of Mersea Island. Within the Colne,
Blackwater and Crouch Estuaries, several stocks of farmed native oysters, plus some Pacific oysters
(Crassostrea gigas), clams (Ruditapes philippinarum) and mussels.
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Figure 4.20g Distribution of the main fishing areas in the vicinity of
Gunfleet Sand for Brown Shrimp

Figure 4.20h Distribution of the main fishing areas in the vicinity of
Gunfleet Sand for Whelks

Figure 4.20i Distribution of the main fishing areas in the vicinity of
Gunfleet Sand for Oyster

Figure 4.20j Distribution of the main fishing areas in the vicinity of
Gunfleet Sand for Skate and Rays



4.4.6.2.22 Whiteweed

Whiteweed is a colonial hydroid (Sertularia cupressina) that grows attached to stones on sandy seabeds. It is
fished by vessels towing large rakes, to be dried, dyed and sold for decoration. This is a winter fishery in
which 8-10 vessels are involved, although this varies depending on the catches of more lucrative species
(e.g. cod) and the market for whiteweed in any given year. The main areas where this fishery is pursued
are the Middle Deeps, East Swin, Whitaker Channel and The Warp.

4.4.7 Socio-Economic Factors

4.4.7.1 Methodology of Assessment

Although the proposed wind farm will be located 7km from the coast, in an offshore environment, it is
necessary to consider its potential social and economic effects on the human environment. This includes
both offshore and onshore, in the immediate coastal area (the coastal part of Tendring District, promoted
as the Essex Sunshine coast), and further afield in other adjoining districts in Essex, in the East of
England region, and, to some extent, in the whole of the UK.

In order to assess the nature and magnitude of these effects it is necessary to establish a ‘baseline’ of
existing socio-economic conditions to define the context against which the proposed project can be
viewed. The key socio-economic indicators usually considered in this sort of baseline study are:

• population and population change

• economic activity and wealth creation

• employment and employment changes

• unemployment

• deprivation and social exclusion

The following section considers relevant aspects of these criteria for the Tendring District as a whole, and
for surrounding areas, as appropriate, and where relevant data are available.

4.4.7.2 The Receiving Environment

4.4.7.2.1 Tendring District

Located in the north-east corner of Essex, Tendring District is effectively a peninsular, bounded on three
sides by tidal estuaries and the sea, with the estuaries of the Rivers Stour and Orwell to the north and the
River Colne to the south-west. The eastern, coastal strip, roughly centred on Clacton and Walton, is a
major resort area, having been promoted to visitors as the Essex Sunshine Coast for over 100 years.
Clacton is the principal urban area of the district, as well as being the main administrative and tourism
centre.

The Tendring peninsular extends about 25 km north to south and about 20 km east to west, with a
coastline length of approximately 70 km. The rural interior of the peninsular has little distinctive
topography, and is mainly agricultural. There is a range of marine based industries, which are important

around the estuaries forming the northern and southern boundaries of the district, most notably in
Harwich.

Harwich is the second largest sea passenger terminal in Britain, after Dover, and supports a high speed
ferry service to the Hook of Holland, as well as other ferry services. It is also a major freight terminal and
ranks sixth in the UK for container traffic. In the past, maritime and tourism industries have been the
mainstay of the economy of the Tendring area. However, there has been a marked decline in these
sectors in recent years, due to both changes in sea transport and to a distinct shift in visitor patterns.

There are good levels of infrastructure in the area, with the A120 trunk road to Harwich classified as part
of the Trans European Network. The A133 runs south from this to Clacton, which is only 130 km from
the centre of London. There are also good rail links to London, and the railway has been historically
important to the development of the coastal resorts over the last 100 years. It now contributes significantly
to the continued growth of the area’s commuter and retirement populations.

About 29% of the resident population of Tendring is over retirement age, compared to a national average
of 18%, and consequently, the number of residents of working age groups is slightly lower than the Essex
average. Less than 66% of working residents work locally and there is high net outflow of local
commuters (on average 3,200 people commute into and 16,750 commute out of the district). In general
terms, Tendring has low property prices, below average wages and above average levels of unemployment,
and is recognised by the Government as an Enterprise Grant Area (www.tendringbusiness.com).

Although property prices in the area are considered to be low in regional terms, Tendring, along with
other adjacent districts, has seen a strong demand for new homes and the Essex Replacement Structure
Plan proposes that Tendring find additional land within the district for 6,250 new homes in the period
until 2011. It is anticipated that the Tendring Review Local Plan, due to be published in late 2002, will
make provision for at least this number.

In April 2000, Tendring District Council published an independent audit of the Tendring economy
(Townroe, 2000), which provides a very comprehensive record of the social and economic conditions
prevailing at that time, as well as forecasts for the period to 2008. According to this study the main
strengths of the local economy are its maritime activities, its manufacturing base, good communications
and strong tourist and health care industries. Amongst its weaknesses are pockets of high
underemployment, relatively low incomes in many sectors, a limited range of attractions, hotels, and
shops, and its overall external image and recognition.

Tendring currently has a population of about 136,000, which is slightly smaller than its immediate
neighbour to the west, Colchester Borough (population 156,000). However, it is larger than both
Babergh District (population 80,000) and the Suffolk Coastal District (population 121,000), its immediate
neighbours to the north, both of which are in Suffolk.

4.4.7.2.2 Harwich and the Haven Ports

Forming the northern boundary to the Tendring District the estuaries of the Rivers Stour and Orwell give
access to the five ‘Haven Ports’ (Harwich Navyard, Harwich International Port, Mistley, Ipswich and
Felixstowe), which are under the overall control of the Harwich Haven Authority.
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Together they form what is probably the most important and busiest deepwater harbour in the UK, with
some 357 million gross tons of shipping movements passing through the harbour in 2001. There are
about 20,000 commercial shipping movements each year, including regular ferry sailings to the Hook of
Holland, Hamburg, Gottenburg, Esbjerg and Cuxhaven. Despite this commercial activity, the Harbour
and the estuaries of the River Stour and River Orwell are very popular for sailing and recreational
activities for large numbers of visiting or home-based pleasure craft (www.hha.co.uk).

4.4.7.2.3 The Haven Gateway Sub-region

The economic importance of the Haven Ports has been recognised by the creation of the Haven Gateway
sub-region, whereby various organisations in both the public and private sectors have come together to
maximise the opportunities that are emerging for this particular part of the Eastern Region. The Haven
Gateway has a defined geographical boundary and encompasses the Local Authority areas of Tendring
and Colchester (majority) in Essex and Ipswich, Babergh (part) and Suffolk Coastal (part) in Suffolk. Its
participating partners include the five District Councils and the two County Councils with responsibilities
in the sub-region, supported by the East of England Development Agency and key agencies of central
government, as well as key players in commerce and industry.

In contrast to Tendring District, which forms a significant and active part of this sub-region, the Haven
Gateway, as a whole, has considerable economic prosperity. Rates of population growth in the area over
the past two decades are between three and four times the national average (). The economic structure of
the sub-region is much more diverse and has seen strong growth in most sectors, with significant new
investment committed in recent years, including the proposed £300 million new port area for containers
in Harwich, and ongoing investment at both Ipswich and Felixstowe.

The ports of the Haven handle nearly 40 million tonnes of cargo each year, some 14% of the total of the
non-bulk fuel shipments through all of the ports of Great Britain. This includes well over 40% of all
container movements nationally, and 13% of the roll-on/roll-off movements. Nearly 1.5 million
passengers use Felixstowe and Harwich annually. Economic activity associated with yachting and pleasure
motor-boating is also substantial, offering employment in the marinas, in boat sales, in repair and related
equipment sales, and servicing (www.tendringbusiness.com).

The ‘Vision Statement’ for the Haven Gateway initiative states that by 2004 the Partnership will be
recognised at a regional, national and European level as a major economic growth point, that it will have
secured external funding to implement major joint economic regeneration initiatives, and that it will have
consolidated the position of the Haven Gateway as one of Europe’s principal international port
complexes.

4.4.7.2.4 Essex and the East of England Region

The East of England Region has a population of approximately 5.5 million (9% of the UK total), and is
comprised of six counties. Essex is the largest of these counties, with a population of 1.6 million.

The population is increasing at twice the national rate of population increase, and, in terms of
employment, has been the second fastest growing region in the UK in the past two decades (the first is the
south west). This growth of population has been driven by the general trend in urban decentralisation,
and the region scores well in the Government’s ‘Regional Competitiveness Indicators’.

The East of England Region is also one of fastest growing areas in the UK in terms of economic output,
and Tendring District has benefited from improved communications and from increased labour
requirements in neighbouring parts of Essex and around the Haven Ports.

4.4.7.3 Population and Population Change

The Office of National Statistics (ONS) population projections for the whole of Tendring, as presented in
the Replacement Structure plan, show an estimated 2001 population of 136,300, which is a 7.2% increase
on the 1991 adjusted census population of 127,071. This is predicted to rise by a further 5.6% over the
next ten years to give an estimated 2011 population of 143,900 in the whole of Tendring.

It is anticipated that about half this population growth will be in Clacton, suggesting that Clacton’s
resident population will rise from a level of 53,531 in October 2000 to about 57,600 in 2011. However,
Clacton’s ‘Travel to Work’ area covers the whole south-east third of the district including Frinton, Walton
and surrounding villages, and it is estimated that the resident population of that area is likely to rise from
86,414 in 2000 to about 91,250 by 2011 (pers. comm. Tendring District Council Economic Development
Services). Similarly, the estimated population of Harwich, which was about 16,370 in October 2000, is
expected to rise to about 17,300 by 2011.

All of these proportional increases are higher than those estimated by the ONS for the rest of Essex, and
the East of England as a whole. Between 1981 and 1998 the population of Tendring grew by 17.6%, which
compares to an average growth for Essex of 8.1% for the same period, with those for the East of England
and the whole of the UK being 10.8% and 5.1% respectively.

The population of the area is weighted towards older people, with 32% of the population aged over 60 in
1998, compared to 20% nationally and 18% in the East of England region
(www.neighbourhood.statistics.gov.uk). Only 18% of the population is under 16, and the proportion of
the very elderly is high, putting greater pressure on health and care services. In 1998, there were 2,280
deaths and 1,251 births in the district.

Latest estimates suggest that there are about 63,000 dwellings in the district (Tendring District Council
Planning Dept) with an average size of 2.31 people per household, compared to the UK average of 2.39,
the slightly lower number may reflect the higher proportion of elderly and retired people.

4.4.7.4 Economic Activity and Wealth Creation

Just over half the population of Tendring is of working age. 31,000 employees work in the district, plus
8,000 self-employed, whilst 14,000 commute out of the district to work elsewhere, predominately in
Colchester and other main centres in the East of England. The major growth sectors are health and social
care, education, retailing and construction, whilst declining employment sectors include manufacturing,
transport, storage, communications, agriculture and fishing.

Unemployment rates in the district are well above national averages but are now significantly lower than
in the past decade. There are localised pockets of high unemployment, particularly in parts of Clacton
and Harwich, and education levels, whilst generally good, need further support. The relatively high levels
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of unemployment and limited economic growth in relation to neighbouring areas has led to Tendring
receiving Assisted Area status (Tier 3) and becoming an Enterprise Grant Area.

Average wage levels in Tendring in March 2002 were £318.70 a week, which compares to an average for
the rest of the UK of £367.60 a week, indicating that wages in Tendring are 13.3% below the national
average, although the average for Essex was only about 1% below the UK average
(www.tendringbusiness.com).

Levels of Gross Domestic Product (GDP) per head in Essex are about 14% below the UK average, whereas
the East of England region as a whole is only 3% below the UK average (ONS).

Tendring District Council is currently preparing a new Local Plan for the District to cover the period to
2011. The report will contain detailed policies for considering planning applications for a range of new
developments and will address key areas of housing, industry, tourism and landscape. The Tendring
Community Plan reinforces the need to attract inward investment and also seeks to stimulate regeneration
by creating jobs, supporting local business, and improving the image of the district, all of which are also
considered in the Council’s corporate planning process.

The prospects for future economic growth in the Haven Gateway sub-region are particularly good, with
regeneration programmes upgrading local areas within many of the urban centres. Significant investment
is proposed for a new port area for containers in Harwich (about £300 million) and there is ongoing
investment at both Ipswich and Felixstowe. Standards achieved in the local primary and secondary
schools are high by national standards and there is good provision for further and higher education, as
well as in many specialised training activities. There is land available for residential expansion as well as
for commercial and industrial expansion within the Gateway area, and further investments are being
actively considered in the trunk road network and in the main rail links.

4.4.7.5 Employment and Employment Change

In 2000, the number of workplace jobs in Tendring was 42,000. This number had fallen by 1% over the
previous decade, which compares to a rise of 6% in the national average over the same period. However,
the number of jobs in Tendring is expected to rise by about 3,000 in the next 10 years i.e. by about 7%
(PACEC, 2002). The total number of residents in the district who are currently in employment is about
56,000, and this number will probably show a larger increase due to the national rise in numbers of
self-employed. There is expected to be a general shift in employment to the region as businesses
decentralise from Greater London, attracted by lower costs and property prices and a better working (and
living) environment (Townroe, 2000).

Of those in employment in the district (i.e. workplace employees as opposed to self employed), about
13% are involved in manufacturing (compared to the national average of 18%) and 6% are in
construction related jobs (compared to 5% nationally). However, by far the biggest sector is healthcare at
15% of the local employees, which compares to 11% nationally. Despite maritime and tourism being seen
as important sectors in the local economy, they only account for 3% and 9% of work place jobs
respectively. However, these low percentages will be in part due to the high level of self-employment in
these sectors.

It is anticipated that emergent economic development policies for Tendring District, whilst seeking to
reinforce employment strengths in traditional industries, may also shift to support higher technology
start-up businesses and other developing sectors. At a regional level, the energy industry is of major
importance, particularly in relation to Oil and Gas activities in the Southern North Sea.

Within the Haven Gateway sub-region there are about 4,000 employees directly involved in handling
goods and passengers (including Customs and Excise officers and pilots, dock-side freight handlers and
the back-up administration of the ports). There is also much indirect employment in the area in marine
engineering and repair services, freight forwarding, road transport, marine equipment, boat building,
yacht sales, and marina services. Trinity House also has a major base at Harwich.

The forecast growth in employment in the area around the Haven Gateway shows a considerably stronger
relative growth in employment in the next ten years than in the previous decade, and overall the area is
expected to show a rate of employment growth that is roughly in line with that expected in the East of
England region, but faster than that expected in Great Britain as a whole (PACEC, 2002).

4.4.7.6 Unemployment

The level of unemployment has fallen throughout the UK in the last 8 years, although the rate of decline
has varied from region to region. Unemployment levels in Tendring, whilst following this general trend,
have remained consistently higher that the national average.

On a local level, in March 2002 unemployment levels in both the Clacton Travel-to-Work area (5.2 %) and
the Harwich Travel-to-Work area (4.7%) were somewhat higher than the average for Tendring District
(4.4%) and significantly higher than the average for Essex (2.6%), the East of England region (2.3%) and
the UK as a whole (3.1%) (www.tendringbusiness.com). Within these figures, it is known that there are
some localised areas or ‘hot-spots’ with much higher unemployment levels, and that there are also
significant seasonal fluctuations.

As shown above, whilst unemployment levels in Tendring are high, within the region, and even within the
Haven Gateway sub-region, the levels of unemployment and the numbers of unemployed expressed as a
proportion of the population of working age are low. Unemployment rates in the region have generally
followed regional and national trends over the last decade, and the notably high percentages of the early
1990s have significantly reduced in relation to the national average (PACEC, 2002).

4.4.7.7 Social Deprivation and Exclusion

A detailed analysis of the extent of social deprivation is beyond this assessment, but the Government
publishes figures that give an indication of how the 354 local authority districts in England compare. In
the statistics for 2000, Tendring was ranked 90, indicating that it has significantly higher levels of social
deprivation than average. The same source shows that there were 9,580 claimants of income support in
the district in 1998 and 5,320 disability allowance claimants in 1999
(www.neighbourhood.statistics.gov.uk).
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4.4.7.8 Education

There are a number of initiatives that seek to improve the levels of education in the area, and to increase
employment related training schemes. For instance, the Essex Education Business Partnership aims to
help improve links between businesses and schools in the area through a number of priority programmes
that include mentoring, social inclusion and key skills training.

Most schools run work related learning schemes; the three secondary schools in the Clacton and Harwich
Education Action Zone are actively developing links with business partners, particularly in science related
areas. The main higher education establishment in the area, the Colchester Institute, has approximately
13,000 students with a satellite campus in Clacton, and works closely with local businesses to deliver
appropriate training.

The Essex Learning and Skills Council (LSC) addresses all responsibilities for young people’s learning
and the skills they require to make the transition into work, as well as having responsibilities for adult
education.

4.4.7.9 Tourism

Tourism, recreation and leisure are considered to the main areas that will experience socio-economic
changes. The requirements of the typical British tourist, both on day-trips and longer holidays, have
changed in recent years: Tendring’s main resorts, which relied heavily on traditional beach based
activities, have not been able to maintain their previous levels of visitor income in real terms (Townroe,
2000). The area has considerable strengths with its beaches, its sunshine record and water related
activities, plus its proximity to London. However, there is a deficit of good indoor and all year round
attractions, good quality hotel accommodation, and conference facilities.

The Tendring Tourism Strategy, which seeks to establish a way ahead for the tourism industry during the
period 2001–2006, was produced following major consultation, and is in line with the Regional Strategy
developed by the East of England Tourist Board. It concentrates on four key issues:

• improving quality of visitor experience

• sustainability

• product development

• inward investment and marketing

In order to achieve its goals the strategy recognises that it will need to take account of the changing
demands of visitors, the growth and decline of certain types of tourism, the concerns of residents and
traders, and the need to protect the environment (Tendring Tourism Strategy, Tendring District Council
Economic Development Services, 2001).

UK tourism is an important business, being one of the five largest industries in the UK. It contributes over
6% of the nations GDP and employs just under 7% of the workforce. Despite recent trends in taking main
holidays overseas, domestic tourism still accounts for over £14 billion spent annually in the UK (East of
England Tourist Board Strategy Document). In addition, there are in excess of 240 million day visits to

the British coast each year (UK day visits survey, 1998), and the largest growth is in activity, special interest
and heritage holidays.

In 1998, the Economic Impact of Tourism study (East of England Tourist Board) showed that the overall
value of tourism to Tendring was an estimated £185 million a year, of which approximately 69% was
generated by staying visitors with the remaining 31% coming from day visitors. It was estimated that there
were approximately 2.5 million day visitor trips, and 1.3 million staying visitor trips (accounting for 5.6
million nights). Only 3% of staying trips were from overseas residents. Holiday parks with static caravans
play a significant part in the industry, and in 1998 there were 3,100 people working in tourism related
employment, accounting for nearly 10% of the employee total for the district. Visitor levels vary
significantly across the year, with the main season being March to October, and, as in the rest of the UK,
there is a general decline in overnight visits and an increase in day visits.

Tendring district has over 1500 bedspaces and in excess of 9000 pitches for static caravans and tourers
providing accommodation for visitors. However, the number of bed-spaces in hotel and guest house
accommodation continues to decline, and is currently just under 14% of the total (Tendring Tourism
Strategy). Clacton is perceived as being the main tourist centre within Tendring, and it is also the main
administrative centre. Harwich is a major gateway to the continent, with approximately 1.44 million
visitors passing through the international port each year (Harwich port statistics).

A destination benchmarking study undertaken in Clacton in summer 1999 by the East of England Tourist
Board showed that only 11% of respondents were staying overnight in Clacton, with 89% visiting for the
day (although some proportion of these would be from other nearby holiday parks). Age groups most
represented were adults of 35–44 years and children from 0-15 years, whilst adults over 55 represented
24% of all those questioned. Least represented were young adults (16–24 years old), whilst only 9% were
part of an organised group or coach party.

A comparison with similar resorts included in the same study, shows that:

• 9% were visiting friends and relatives (compared to 6% mean elsewhere).

• 82% were repeat visitors (compared to 74% mean in other resorts).

• 67% came in their own transport (compared to 59% for other resorts).

The Tendring Tourism Strategy highlights the need to improve the quality of the visitor experience, to
improve visitor perception, marketing and awareness, and stresses the importance of advertising and
publicity. It also identifies various other sectors that could be improved, including increasing the number
of coach visits, and developing the conference market (although it recognises that this will be a difficult
market to penetrate given the competition).

4.4.7.10 Recreation and Leisure

As in any coastal area, recreation and leisure plays an important part in the economy, with the emphasis
on marine and coastal activities, many catering directly to the tourist industry. Individual activities are
discussed in more detail in the following sections (with sailing considered in the navigation section),
along with the potential effects that the proposed wind farm may have on each:
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4.4.7.10.1 Bird watching

Although the general area is regularly frequented by birdwatchers, these tend to remain along the coastal
strip, and there are apparently few or no organised offshore birdwatching trips. As discussed in Section
4.3.4, the Gunfleet Sand is not of major significance in ornithological terms.

4.4.7.10.2 Aviation

Clacton Air Field is a small but busy private air field that in addition to the activities of its aero-club,
currently offers sight-seeing trips in a small light aircraft on an occasional basis.

4.4.7.10.3 Diving and Sub-Aqua Clubs

Although there are a number of wreck sites on the Gunfleet Sand, it does not appear to be a significant
area for sport diving, as conditions tend to be poor. Most of the local diving activity occurs further
inshore.

4.4.7.10.4 Boat Trips

Currently several large passenger boats (notably the Paddle Steamer Waverley and M.V Balmoral, both
capable of carrying 800 passengers) make infrequent visits to Clacton pier, and sometimes Walton pier,
for organised boat trips. Other smaller local boats may operate irregular sight-seeing trips, often along
similar lines to the sea angling trips discussed below.

4.4.7.10.5 Sea Angling

Sea angling is a popular activity with many species being readily caught, particularly in spring and summer
months. The number of angling boats is addressed in detail in the Commercial Fishing assessment, and
this shows that some sea angling does take place in the general vicinity of the Gunfleet Sand, with about 4
angling boats operating regularly out of Clacton, Brightlingsea and Wivenhoe. These boats operate all
year round but are very weather dependent, and generally operate to a code of conduct developed by the
Professional Boatowners Association. Other boats may visit the area from other ports but this is believed
to be fairly unusual.

4.4.7.10.6 Other Leisure Activities

Much of the coast is frequented by walkers and there is an established network of bridle-ways and cycle
tracks (including sections of the National Cycle Network). The beaches are a very popular mainstay of the
tourism industry, complimented by major attractions such as the piers (with fun-fairs), golf-clubs and
other outdoor leisure venues.

4.4.8 Ports, Navigation and Shipping

4.4.8.1 Vessels

4.4.8.1.1 Commercial Vessels

There are no major navigation routes that cross Gunfleet Sand. The Port of London Authority boundary
passes along the south-east edge of the bank, with the main navigation channels leading to the Thames
located further to the east. A collation of ship movements from radar observations has shown there are
four main shipping routes in the vicinity, as shown in Figure 4.21 (Safetec, 2002).

These radars only register vessels over 10 m in length. Smaller vessels can cross the sand bank at high tide,
and through the Spitway, which links the Wallet to East Swin (or King’s Channel). As mentioned
previously, both fishing and leisure craft use the bank at times.

In order to assess the risk of larger vessels colliding with a turbine, a study was undertaken by Safetec, who
assimilated ship traffic activity by reviewing the COAST database and then used the approved software to
quantify the hazard (COLLIDE 2.60). The whole licence area was divided into 30 points and calculations
performed for each point to include both powered and drifting vessels.

It was found that 10,222 vessels per annum pass within 10 nm of the development area, although 99% of
these pass over 3.7 nm away. The four main routes that these vessels followed (Figure 4.21) can be
summarised:

• Route 1 – Blackwater to Antwerp: this is followed by small merchant vessels and passes to the north of
the bank, along the Wallet. The closest point to the development site is 0.7 nm at the northern corner.
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• Route 2 – Thames to Northern North Sea: this route passes closest to the southern corner of the
development at 3.7 nm, which is considered a safe passing distance.

• Route 3 – Thames to Dover Strait 1: this is the busiest route with 4,477 vessels per annum, at a distance
of 6.9 nm. Most vessels pass through the Black Deep channel, and are deep-draughted.

• Route 4 – Thames to Dover Strait 2: the closest point to the development is 7.8 nm, with both merchant
vessels and tankers of medium draught.

The annual collision frequency was highest in the northern corner of the development – 2.94 x 10-5, which
corresponds to a collision return period (the period between predicted collisions) of 34,014 years. The
lowest risk of collision was in the southern corner.

Given the nature of the navigation routes along channels which are clearly marked, and avoid the
shallower water over the sand bank, vessels are considered to naturally avoid the development area.

4.4.8.1.2 Leisure Craft

Sailing and other boat related sports represent a major activity in the region - there are a large number of
sailing clubs, yacht clubs and marinas distributed all along the coast. In excess of twenty-five sailing and
yacht clubs have been identified in the area; these are mostly represented by the Royal Yachting
Association (RYA), who have been involved in the consultation process from the outset.

There are at least five commercial marinas in the area (the largest having about 600 berths plus about 150
moorings), and it is estimated that a total of between 5000 and 6000 cruising and/or racing yachts are
based in the locality, which probably contribute in the order of £10 million in revenue to the local
economy over a typical year. Many more east coast boats pass through these coastal waters every year, as
well as several thousand visiting yachts from mainland Europe, with approximately 400 Dutch registered
boats per year visiting one marina alone (pers. comm.).

There are also numerous small dinghy sailors, windsurfers and power boat enthusiasts (including water
skiing) who are also based in, or are regular visitors to, the area. The nearest dinghy and small boat clubs
to the proposed site (Clacton Sailing Club, Gunfleet Sailing Club and Gunfleet Boating Club) are all
located along the seafront at Clacton and their members do sometimes venture out as far as the Gunfleet
Sand for certain events. There are also a number of regular races, such as the Pier to Pier race, but these
tend to be held parallel to the coast and closer inshore. Also, other near-shore water based sports such as
canoeing, surfing, kite surfing, and ‘personal water craft’ (i.e. jet-boats and jet-skis) are significant in the
area.

4.4.8.2 Radar

There are forty radars in the vicinity of Gunfleet Sand that may be able to detect the wind farm, the closest
being the PLA navigation radar at Holland Haven.

4.4.9 Aviation

Gunfleet Sand is not directly in the flight path for any major airport. As discussed in Section 4.4.7 there is
an aerodrome at Clacton, which hosts a local flying club. However, the aircraft that use the aerodrome
are not suitable for flying 6 km offshore to the site.

The nearest airport beyond this is Southend-on-Sea, which is a regional airport providing schedule and
charter flights.

The closest major airport is Stansted, approximately 40 miles to the west of Clacton. Both national and
international flights are serviced at Stansted.

As stated in Section 4.4.10 there are no military air bases in the area.

4.4.10 Military Activity

The closest military establishment is Shoebury and Foulness Range, directly south of the development.
This is used for military testing.

Other military bases within Essex are:

• MOD Wethersfield – MOD Police Headquarters and Training Centre

• Colchester Garrison – incorporating the 16 Air Assault Brigade Headquarters

Naval activities are undertaken within the North Sea, both vessel and submarines, but these are mainly to
the east of the development location.

There are no Royal Air Force bases in the area.

4.4.11 Waste Disposal

Anglian Water has several outfalls along the Essex coast, as shown on Figure 4.17. The closest to Gunfleet
Sand is the Clacton Long Outfall.

To the north of Gunfleet Sand the ports of Harwich, Felixstowe and Ipswich operate facilities with vessels
which pass through the Harwich Deep Water Channel. This channel is presently maintained to a depth of
14.5 m above Chart Datum (CD) with spoil disposed of at a site known as Roughs Tower, approximately
18 km to the north-east of Gunfleet Sand.
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Harwich Haven is also proposing to develop new deep-water container facilities at Bathside Bay. This
scheme would develop an area within the River Stour and include capital dredging for new berths and
local deepening to join up with the Harwich Deep Water Channel. The proposed sites being considered
for disposal for capital dredge are close to the Inner Gabbard sandbank (Royal Haskoning, 2001).

4.4.12 Munitions

The Admiralty Chart marks a circular disused explosives dumping area centred at approximately 51°
47.73’N, 001° 29.75’E, with a diameter of one mile. This is over 9 miles from the wind farm development
site.

The bomb disposal unit of the Navy which covers this area (Southern Diving Unit 2, Portsmouth) collated
information on Unexploded Ordnance recovered between Felixstowe and Southend between January
1996 and December 2001.

In total, 92 items of ordnance had been recovered. Of these, 40 were High Explosive Shells, and 26 were
mines. As Figure 4.22 shows, there is a seasonal distribution in the discoveries. This is due to a higher
number of marine users during the summer so that more items are discovered. In addition, storms
through the winter dislodge and move ordnance so that the sightings increase in the spring.

A high number of munitions were dumped in the North Sea during the Second World War, many of
which are still present on the seabed and highly mobile, being displaced by currents, or fishing activity.

4.4.13 Noise

The level of noise along the Essex coast varies as the nature of land use. The closest point to the wind
farm site is Clacton-on-Sea. This is a busy town, which concentrates on attracting visitors during the
summer, but has a high retired population throughout the year.

The Pier in Clacton is a central point for activities. Here, and towards the centre, there are several
amusement arcades and pubs which specialise in attracting younger residents and visitors games or music.
However, along the promenade the nature of the buildings change to residential, with little noise
generation.

In order to quantify the background level of noise, measurements were taken during August 2002. The
location was set back from the promenade, to ensure a quiet location. However, music was clearly audible
during the early evening, from the pier 1.5km away.

Wind was monitored during the measurements. Although, the early hours of the morning are usually the
quietest period, the ambient noise increased due to rainfall. The data indicate that background noise
levels may fall to 34-35dB LA90 during low wind speed conditions, but rise to 45-50 dB LA90 at wind speeds
of 10-12 m s-1. Details of observations are given in Appendix 9.

4.4.13.1 Construction Noise

The loudest noises that may be produced during the construction period will be associated with the
installation of the piled turbine foundations.

All other sources of noise produced during the construction stage of the project will be significantly lower
than the levels assumed for the driven pile. Intermittent noise associated with construction activities (e.g.
vessel movements, seismic survey, trenching) is generally low frequency in nature covering the range of 2
to 10 kHz (ETSU, 2001; Richardson et al, 1995) and may generate very loud sound pressure levels (SPL).

For comparison, the noises generated by a range of anthropogenic sources are given in Figure 4.23 below.

4.4.13.2 Operational Noise and Vibration

Operational noise sources are related to the transmission of noise from the tower support structure into
the marine environment, airborne noise incident upon the water surface and associated service boat
movements for turbine maintenance.

There are currently very few data on underwater noise emissions from wind turbines. Available data
include noise measurements taken for tripod pile turbines. This type of turbine has very different
radiation characteristics to a monopile structure.
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Using the currently available data collected by the Hayes McKenzie Partnership, the potential sound
power level likely to be radiated from a monopile wall has been determined. The source sound pressure
level in water has also been determined and has then been used to assess the potential effects of turbine
operations to fish and marine mammals.

The anticipated spectrum shape is smooth, however the actual noise levels predicted to be radiated from
the pile will be dependent upon the type of gear box installed and the speed of the wind turbine. This is
because most noise transmitted down the tower into the pile will be sourced from the gear box and
generator. As the proposed wind turbines will be variable speed in operation, the driving frequencies
associated with the gear box gear meshing frequencies will vary from turbine to turbine. It is not possible,
without knowing exactly which turbine and gear box are to be used and the operational characteristic of
the turbine, to indicate a true picture of the noise environment within the sea. A worst-case assessment
has therefore been undertaken using a broad band spectrum. The effect of discrete frequencies being
radiated into the sea is likely to reduce any potential masking that might occur due to turbine operation.

Predictions of the transmission losses and incident sound pressure levels for a water depth of 10m have
been undertaken by QinetiQ in order to determine the levels of underwater noise radiated by the wind

turbine pile structure (Table 4.25). When considering these predictions, it should be borne in mind that
they represent a worst-case.

Noise measurements have been undertaken and reported for three existing offshore wind farms in
Denmark and Sweden. These measurements are summarised in the Table 4.26. These levels are higher
in the low frequency region by around 10 dB. Therefore, in the absence of more monitoring data, it is
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Frequency (Hz) 30 50 70 90 160 250 400

Intensity dB re 1
picowatt

40.0 34.4 42.5 45.5 41.3 43.0 47.6

In Water dB re 1 Pa2
/ Hz @ 1 m

90.9 85.3 93.4 96.4 92.2 93.9 98.5

Frequency (Hz) 600 800 1000 1200 1400 1600 -

Intensity dB re 1
picowatt

38.3 35.9 28.0 23.3 22.7 22.1 -

In Water dB re 1 Pa2
/ Hz @ 1 m

89.2 86.8 78.9 74.2 73.6 73.0 -

Table 4.25 Detailing Source Levels for Turbine Operational Calculations

Wind Farm Location Wind

speed

(m s-1)

Source
level

(dB re: 1
µPa2/Hz)

* Noise

frequency

(Hz)

Middlegrunden, Denmark 13

6

6

115

101

111

125

125

25

Bockstigen-Valar, Sweden 8

8

108

108

160

16

Vindeby, Denmark 13

13

113

130

125

25

* Noise frequencies given are the centre frequencies of 1/3-octave bands.

Table 4.26 Underwater noise generated at three offshore wind farms: peak source levels and frequencies

(Source: Henriksen et al, 2001)

Figure 4.23 Source noise levels of anthropogenic marine activities

Sound pressure levels are dB re 1 µPa-m

* Richardson et al (1995)

** Marine Mammal Impact Assessment: August 2001: Pile Installation Demonstration Project – San Francisco –

Oakland Bay Bridge East Span Seismic Safety Project

*** Malme et al (1989)



assumed that the noise produced by operating turbines at Gunfleet Sand will fall in the range of 98-130dB
at frequencies between 25-400 Hz. This source level is greater than that assumed within the QinetiQ
Report; however, one may pro-rata the predicted levels by the addition of 15 dB.

4.4.13.3 Decommissioning Noise

The noise generated during decommissioning is likely to be of similar frequency to that generated during
construction. However, it is unlikely to contain sound pressure levels in the region produced by activities
such as piling.

4.4.14 Visual Assessment

The visual assessment encompasses both who will be affected (visual receptors) and the area that will be
affected.

4.4.14.1 Visual Receptors

A wide variety of visual receptors may be affected by the proposed wind farm development. These will
encompass not only local people, but those travelling regionally and locally through the area and, also,
recreational users of the different areas of seascape falling within the Zone of Visual Influence of the
proposed site. The range of visual receptors will thus include, but not be limited to, local residents, those
working outdoors, other workers including those who work inside, motorists, pedestrians, shoppers,
recreational users of the surrounding landscape, recreational users of the coastline and the local offshore
waters, walkers generally, cyclists and those otherwise engaged in the pursuit of leisure activities within the
visual envelope of the site. All categories of receptors can potentially be affected to a greater or lesser
degree by the proposed development of the site. However, the effect upon, for example, office workers
will be significantly less than other groups, such as residents. Local workers (particularly outdoor
workers) and residents are likely to be more sensitive to any changes that may occur, whilst it can be
anticipated that other, periodic, visitors will be less affected.

Additionally, it is expected that those whose principal preoccupation is with the enjoyment of the outdoor
environment and the open countryside will be more sensitive to visual changes within the viewed
landscape/seascape. However, with the exception of return visitors to the area, visitors may not
necessarily be as sensitive to changes within the viewed landscape/seascape as they will have no previous
experience of the area.

The three main visual receptor groups are considered in more detail below under the headings of
residents, the travelling public, and visitors.

4.4.14.1.1 Residents

It is generally accepted that local residents have a high level of sensitivity to changes in their
landscape/seascape and visual environment. The most important views are those available from their own
homes although they will also be sensitive to other views, for example, those that they encounter when
travelling to work or otherwise whilst making local journeys. Views from their own homes, whilst private,

are judged to be the most sensitive as these are views which are consistently available and they may be
views that residents dwell upon for longer periods of time.

Two ZVI plans were prepared to assist with the assessment work and these identify the principal areas of
visual exposure to the proposed offshore wind farm development (Figures 4.24 and 4.25). Key
settlements falling within the ZVIs include Clacton-on-Sea, Frinton-on-sea, Walton-on-the-Naze and West
Mersea.

Other settlements identified as potentially falling within the ZVI of the site include Brightlingsea, West
Mersea and other smaller settlements located along the Tendring Peninsula coastline and occupying
more distant, but slightly elevated, terrain. Both of the prepared ZVIs identify clear visibility shadow areas,
the most significant of these being: immediately to the north of Frinton-on-Sea (around Hamford Water);
around Brightlingsea Creek; immediately to the west, and in the lee, of the higher ground that runs in a
broadly east west direction along the central spine of Mersea Island; and most areas of the Tendring
peninsula and Blackwater Estuary west of the edge of the higher ground which is defined by the
settlements of Burnham-on-Crouch, Southminster, Tillingham and Bradwell-on-Sea. Potential views are
also available towards the site from small villages and hamlets located within the more open and exposed
areas of countryside. However, the pervading general flatness of the landscape contributes positively
towards curtailing views towards the site, particularly from the more distant vantage points. Fieldwork
indicated that, once away from the coastline itself, views from many of the more open areas of landscape
will often be frustrated due to intervening existing vegetation (which itself need not be very high), subtle
changes in landform, and buildings. Inland it is only from the more elevated locations with a clear slope
towards the proposed wind farm site that distant views towards the sea, and hence the wind turbines, will
be available.

With the exception of coastal tourist businesses, few work places will have sea views towards the site given
that most areas of employment tend to be located slightly inland, and thus potential views towards the sea
and the site are obscured by the buildings. Outdoor workers (such as farmers) will occasionally have views
towards the site where fields are of a medium to large scale with few intervening hedgerows and where
they occupy a gentle slope orientated towards the site (e.g. around Great Holland).

It should also be noted that local residents, whilst not necessarily residing within the ZVI of the proposed
wind farm development, may nevertheless be affected by the proposed development. The knowledge that
the development has occurred can still affect people even though they may not regularly experience views
towards it. Its existence may thus subconsciously alter their perception of their locality, and the
surrounding landscape/seascape. Importantly, these effects can be positive rather than negative.

4.4.14.1.2 The Travelling Public

This category of visual receptor group overlaps to a degree with the other two general categories in that it
embraces both local residents and those who come to visit the area. This group of visual receptors will
include the following:

• Those using the Harwich car and passenger ferries to the continent (low-medium level of sensitivity to
change).
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• Users of the Colchester to Clacton-on-Sea and Frinton-on-Sea railway line (low level of sensitivity to
change). It is noted that the London Liverpool Street to Harwich Railway line falls outwith the visual
envelope of the site.

• Users of the Chelmsford to Southminster Railway line (low level of sensitivity to change).

• Travellers along the main A roads falling within the visual envelope of the site including the A133 to
Colchester and the A120 (T) to Harwich (low level of sensitivity to change).

• Travellers along the various B roads, principally those on the Tendring Peninsula falling within the
visual envelope of site including the B1027, B1442, B1032, B1336, B1033, B1034, B1414 and the B1441
(all with a low to medium sensitivity to change).

• Travellers along other, more distant, B roads including the B1025 to West Mersea, B1023 to Tollesbury
and the B1021 linking Burnham-on-Crouch to Bradwell-on-Sea (low to medium sensitivity to change).

• Travellers along the local road network, particularly those on the more elevated slopes which are
orientated towards the site such as around Great Holland, St Osyth, Great Oakley, Little Oakley and the
local roads that occur on the higher ground around the settlements at the eastern end of the Maldon
Peninsula (medium level of sensitivity to change).

Users of the various rail and road routes identified above will vary in their level of sensitivity to the
proposed development depending primarily upon the purpose for which they are travelling. For
example, local residents will be more preoccupied with achieving their destination than in enjoying the
scenery and the views available along their route. In contrast, day trippers and longer term visitors to the
area (perhaps particularly the more elderly) are likely to be more concerned with the views they enjoy as
they travel.

Cyclists and footpath users are addressed under the heading of visitors as they are generally less
concerned with the object of reaching their destination than with the enjoyment of being outside and
enjoying the landscape/seascape and available views.

4.4.14.1.3 Visitors

This visual receptor category embraces a wide variety of individual visual receptor groups, each of whom
will have different objectives, and thus levels of sensitivity to any change in the fabric or the character of
the seascape units and visual impact arising from the proposed development. This group will embrace
those who are primarily concerned with enjoyment of the outdoor environment but also those who may
pursue indoor recreational pursuits. This group of visual receptors is anticipated to include the following
(arranged in decreasing sensitivity):

• Visitors to panoramic/cliff top viewpoints (High level of sensitivity to change)

• Those whose sole preoccupation is the enjoyment of scenery (High sensitivity)

• Users of the Coastal Footpaths including the St Peter’s Way National Trail (High sensitivity)

• Other recreational walkers (High sensitivity)

• Those visitors engaged in cultural pursuits (High to Medium sensitivity)

• Ornithologists (High to Medium sensitivity)

• Cyclists (High to Medium sensitivity)

• Equestrians (Medium sensitivity)

• Recreational sailors (Medium sensitivity)

• Beach visitors (Medium to Low sensitivity)

• Visitors to the seafronts/promenades (Low to Medium sensitivity)

• Sea anglers (Low to Medium sensitivity)

• Visitors to seafront piers and amusement facilities (Low sensitivity)

Reference should be made to Figures 4.26 to 4.30 which highlight the key recreational resources located
within each of the respective, previously identified (Section 4.4.1), regional seascape units. Recreational
resources of particular note (or distinctiveness) to the various visitor group visual receptors include the
following:

• The swathes of sandy beach

• The numerous national and international wildlife sites and Nature Reserves which extend along the
coast

• The expansive marshes with their attendant wildlife

• The shallow estuarine waters which provide attractive opportunities for sailors

• Key panoramic viewpoints such as The Naze

• The network of public footpaths and bridleways, particularly where these run through areas of high
quality attractive landscape

• Bradwell Nuclear Power Station Visitor Centre

• Attractive quayside/waterside frontages such as at Burnham-on-Crouch, Tollesbury and West Mersea

• The piers at Clacton-on-Sea and Walton-on-the-Naze

• St Osyth Abbey and Deer Park

4.4.14.1.4 The Tourism Resource

It is clear from the reviewed documentation that tourism is an important key element in the local and
regional economy. Figures 4.26 to 4.30 identify the range of tourist attractions and facilities that exist for
each of the identified five different seascape character units. In addition, below is a schedule of the
different tourism sites and routes which can be identified from OS map information and various tourism
publications relevant to the area.

The following key tourism resource features occur within and adjoining the study area for the proposed
offshore wind farm development:

• Beaches: Between Maldon northwards to The Naze, (following the north side of the Blackwater estuary
and the undeveloped coastline) there are the following beaches of either sand or shingle: The short
strand at Heybridge Basin immediately east of Maldon; within an area between 5 and 7 km east of
Maldon there are another 3 beaches; the beach at West Mersea; and there are virtually unbroken
beaches between Seawick/Jaywick and The Naze.
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Along the south side of the Blackwater estuary there is 3km of sandy beach between the Bradwell
Nuclear Power Station and Sales Point. There are no beaches south of Sales Point to the Crouch
Estuary.

• Car Parking: There are numerous parking areas marked along the coastline, suggesting that they are
intended to serve tourist access to the beaches.

There are eighteen official car parks on the coast roads between Maldon and Harwich. Many of these
have official picnic areas associated with them.

• Caravan and Camp Sites: Within the study area there are fifteen official campsites. Thirteen of these
campsites are directly by the sea or on estuarine locations.

• National Trust Properties: There are two National Trust Properties situated within the study area. They
are in close proximity to each other in Great and Little Wigborough parish.

i. Copt Hall and its associated grounds are situated on the north side of the Salcott Channel. It is
open to public access year round.

ii. Ray Island is 2 km east of Copt Hall and contains the Ray Island Nature Reserve. The southern
section of the Island bounded by the Ray and Strood Channels comprises the National Trust Land, but
with limited or restricted access to the public.

• Country Parks: There is one Country Park within the study area. Holland Haven Country Park is
situated on the coastline between Holland-on-Sea and Frinton-on-Sea. It is approximately 6.7 km
distant from the nearest proposed wind turbine.

• Walking/leisure route: The only indicated National Trail is the St Peter’s Way which extends Westwards
along the Maldon Peninsula from the Northeastern tip of the peninsula (which includes the remains of
the Othona Roman Fort, St Peter’s Chapel and the Bradwell Observatory and Nature Reserve). A
network of public footpaths also run along the top of the sea defences including those around the coast
of the Maldon Peninsula, the Blackwater and Colne Estuaries and tributaries, Mersea Island and the
Tendring Peninsula.

4.4.14.2 Visual Environment

Integral to undertaking the visual assessment is the need to first define the existing baseline visual
environment. Familiarisation with the site and its surrounding area is crucial to gaining a thorough
understanding of the existing visual environment and, thus, enabling a judgement to be made as to its
existing quality and sensitivity to change.

To help define the existing baseline environment it is accepted practice to select and agree upon a
number of representative viewpoints from which the assessment, both of the existing baseline conditions
and of the impacts arising from proposed development, with then be assessed. Bearing in mind the
nature of the proposed development, early investigation on site then enabled the identification of the
approximate anticipated Zone of Visual Influence (ZVI) of the proposed development.

This site investigation was supported through the preparation of theoretical ZVI plans based both on the
anticipated nacelle height and the anticipated blade tip height of the proposed wind turbines. The ZVIs
prepared were targeted upon a theoretical location in the centre of the proposed wind farm development
(Figures 4.24 and 4.25).

The information contained in the ZVIs was then combined with knowledge gained during the early site
investigation work to identify fourteen representative viewpoints from which it was proposed to carry out
the visual assessment. Consultation was undertaken with officers at Tendring District Council, Maldon
District Council and Essex County Council. During the consultation process a number of alternative
viewpoints were proposed and a final palette of fourteen viewpoint locations was agreed upon. Figure
4.31 identifies the various viewpoint locations. Figures 4.32-4.35 (Photomontage Panels) and Figures
4.36-4.42 (Photograph Panels and Wireframes) inclusive illustrate the existing view from the various
locations.

4.4.14.2.1 Zone of Visual Influence

The computer generated theoretical ZVI plans are a useful tool in identifying key stretches of the
coastline and hinterland from which the proposed offshore wind farm development will theoretically be
visible. The ZVIs prepared extend over an area in excess of 35 km from the centre of the proposed wind
farm. This extent of coverage exceeds the 15 km range that the Guide to Best Practice in Seascape
Assessment (GSA) suggests as the maximum limit of visual significance along the coast. Moreover, it is
commonly accepted practice that, for onshore wind farms, an outer study boundary of 20 km for the
plotting of a theoretical ZVI is sufficient. This accepted practice generally presumes nacelle heights of up
to approximately 70m.

However, it is noted that the proposed turbines for the proposed offshore wind farm development are
approximately 10% taller and thus the study area has been increased to 25 km.

The GSA discusses the difficulties of visibility with respect to scale and distance under paragraph 2.4 which
notes the different circumstances that occur when viewing objects out at sea. Due to the broadly flat
expanse of sea, variable wave height and the curvature of the earth, the horizon line is a shifting element
dependant upon the height of the viewer. The theoretical ZVIs have allowed for the earth’s curvature
within their calculations.

The GSA also comments on the limitations of the acuity of the human eye and states that:

‘It is worth bearing in mind that there is a limit to the acuity of the human eye At a distance of 1 kilometre in
conditions of good visibility a pole of 100mm diameter will become difficult to see, and at 2 kilometres a pole of 200mm
diameter will similarly be difficult to see. It 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 corollary of the above is that, at a distance of 25 km, an object that is less than 2.5 m in width will be
at the very limit of visibility assuming good atmospheric conditions and clear visibility. Given that upper
elements of the proposed wind turbines will not be dissimilar in width/diameter it follows that parts of the
turbines will be on the limits of visible detection at distances of 25 km and over.
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Theoretical ZVIs are commonly only based on Ordnance Survey digital terrain ground modelling
information and make no allowance for the screening effects of existing vegetation or existing built
development. They thus give an exaggerated impression of the degree of visual exposure of a proposed
development. However, the real extent of the ZVI will be reduced significantly on account of existing
vegetation, and the arrangement of existing settlements.

4.4.14.2.2 Viewpoint Appraisal

The character, quality, and sensitivity to change of each of the agreed representative viewpoints are
considered below. Key visual receptor groups represented by the various viewpoint locations are also
identified.

Viewpoint 1: View from the cliff top, The Naze

This viewpoint is located approximately 100 m to the south east of the Naze Tower close to the cliff edge
and is a popular visitor destination (Figure 4.32). A large car park, seating and toilet facilities are located
close to the viewpoint which provides easy access to the beach below.

Elements defining the view include clumps of wind blown vegetation, unattractive brick public facilities,
various timber elements including temporary fencing, seating and bollards, and the local residences of the
northern fringes of Walton-on-the-Naze. Wide panoramic views are available from this location both out
to sea and northwards towards the Naze itself. Walton Pier can be seen in the middle distance to the east
of Walton-on-the-Naze.

Overall the viewed seascape is judged to be of Medium quality although it is noted that a variety of
disparate elements act as significant visual detractors from the view. The buildings are not as smart as
those in some areas nearby, giving the coastline a mixed appearance. The sensitivity to change is likewise
judged to be Medium, perhaps tending towards Low due to the lack of cohesion and unity in the existing
seascape.

Visual receptor groups represented by this viewpoint include local residents, local and day visitors to the
area, ornithologists and those attracted to the beach and cliff top walks.

Viewpoint 2: View from the Greensward, Frinton-on-Sea.

This is a view taken from the edge of the public open space known as the Greensward which runs parallel
to, and between, the seafront promenade and the beach at Frinton-on-Sea (Figure 4.32). The existing
view is dominated by a limited palette of elements including the seafront road, the linear strip of grass,
shrubby vegetation to the cliffs, the beach and thence the expanse of sea. Behind the viewpoint lies
Frinton-on-Sea which broadly consists of residential housing areas broken only by one or two larger blocks
of flats and hotels.

The coastline follows a gently convex alignment extending northwards towards the Naze and southwards
towards Clacton-on-Sea. From this viewpoint a wide panorama out to sea is available and the linear
characteristic of the seafront clearly orientates views out towards the North Sea.

The seafront itself is relatively harmonious although parked cars, various shelters and benches are also
predominant within the view. The angled cliffs rise to a height of no more than 20 m maximum AOD and
the sandy beach beneath the cliffs is dominated by the multitude of groynes which extend out into the
sea.

Overall the quality of the viewed seascape is judged to be Medium to High in the local context, in part
depending upon the focus of one’s view. The main elements which detract from the view are the
predominance of vehicles along the seafront road and the non-distinctive blocks of flats which
intermittently occur along the seafront. This is seascape dominated by the horizontal with occasional
vertical elements (i.e. the blocks of flats). Similarly, the sensitivity to change is also judged to be Medium.

Visual receptors represented by this viewpoint include the local residents, day visitors to the beach,
promenaders and all those travelling along the seafront either by car or on foot.

Viewpoint 3: View from public footpath at Great Holland.

This viewpoint is located on the public footpath close to the duck ponds identified on the 1:25,000
Ordnance Survey Explorer Series map (Figure 4.36).

From this location panoramic views towards the south are available from this locally elevated viewpoint.
Great Holland is located on the top of a local knoll that rises to approximately 24 m AOD. The viewpoint
is located at 21 m AOD and the radar tower at Holland Haven can clearly be seen in the middle distance.
The view is predominately across open, rolling, agricultural land with isolated scattered mature trees that
divide the generally large-scale field pattern.

This is a predominately rural landscape even though Holland-on-Sea can be seen in the distance. From
this viewpoint, even in poor visibility, the sea is clearly visible extending northwards from the radar
tower/Holland-on-Sea. On balance the quality of the viewed seascape is judged to be Medium to High with
a correspondingly Medium level of sensitivity to change.

This viewpoint is representative of those using the local footpath and bridleway network, local residents
and those engaged in outdoor activities within the immediate vicinity such as farmers.

Viewpoint 4: View from radar tower at Holland Haven

This viewpoint is located at the entrance to the Gunfleet Boating Club which also provides access to the
radar tower which assists the Port of London Authority in monitoring ships entering and leaving the
Thames Estuary. This is a locally elevated location providing wide panoramas through almost 360°
(Figure 4.33). From this viewpoint, the foreshore is seen to follow a generally more meandering
alignment to both the north and south, and Clacton Pier remains wholly hidden from view. This stretch
of coastline is more varied than that at other viewpoints along the Tendring Peninsula: to the south of the
viewpoint extend further beach huts and groynes whilst, to the north, extends Holland Haven Country
Park. Substantial sea defences are also evident in the middle distance to protect the more low-lying areas
of land to the north.

Views to the east are wholly unimpeded whilst to the south the fringes of Holland-on-Sea can be seen and
to the north the southernmost extent of Frinton-on-Sea is visible.
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A wide variety of elements combine to define the view including beach huts, the lower concrete coastal
promenade, a multitude of remnant timber groynes, expanses of sandy beach, timber fences, substantial
concrete sea defence systems, boating huts, isolated clumps of scrubby vegetation and, most significantly
the radar tower.

The landward views are also (with the exception of the radar tower) relatively attractive, giving views across
open fields broken by hedgerow vegetation with the settlement of Great Holland lining the horizon line
to the north, inland of Frinton-on-Sea.

Overall, the quality of the viewed seascape is judged to be Medium with a Medium to Low sensitivity to
change. The degree of sensitivity to change is judged to be lower on account of the radar tower and a
wide variety of elements that already exist to define the view. Visual receptor groups covered by this
viewpoint include visitors to the Country Park, members of Gunfleet Boating Club, cliff top walkers,
visitors to the beach and the few local residents of the neighbouring properties.

Viewpoint 5: View from the cliff top promenade, Holland-on-Sea.

This viewpoint is located on the cliff top promenade close to the junction with York Road. From here
180° panoramas are available to the east extending from the Naze (to the north) southwards to Clacton
Pier and beyond (Figure 4.37). Key elements within the view include the beach and timber groynes, the
beach huts that sit beneath the vegetated cliff and the seafront promenade and coastal road which are
backed by residential properties which overlook the sea. The cliff, as it does for much of the coastline
along the Tendring Peninsular, acts as a key visual break between the beach itself and the development
along the cliff top.

From this location seaward views are almost wholly unimpeded and views to the east are generally
pleasing, being dominated by the beach, groynes and beach huts. The settlement of Holland-on-Sea itself
has a mixture of buildings. Looking westwards the view is dominated by the traffic along the coastal roads,
the predominately brick and rendered residences and the multitude of streetlight columns that line the
road.

The overall quality of the viewed seascape is judged to be on the low side of Medium. Looking seawards
there is a general unity in the view which is not unattractive. However, Holland-on-Sea is itself
unexceptional and this to a degree compromises the perceived quality of the view and the seascape area.

The sensitivity to change is likewise judged to be Medium tending towards Low given that significant
numbers of vertical elements (i.e. the streetlight columns) are already characteristic of the view and the
area.

This viewpoint is representative of a range of visual receptors including local residents, motorists, those
walking along the seafront, day visitors and users of the beach.

Viewpoint 6: View from the seafront promenade, Clacton-on-Sea.

This viewpoint is located on the seafront promenade beneath the cliffs that line the Clacton-on-Sea
frontage (Figure 4.33). From this viewpoint panoramic views are available through approximately 180°
and overlook a variety of elements that combine to define the view including the sea defence

wall/promenade, timber groynes, the sandy beach and, most conspicuously, Clacton-on-Sea Pier. In
conditions of clear visibility the existing meteorological mast can just be discerned on the horizon line
although the eye is not instinctively drawn towards it. Rather, particularly in warmer weather when the
beach is busy, the eye is automatically drawn towards the foreground and the vibrant colours and activity
that dominate the seafront (reinforced by the attendant non-stop noise originating from the pier). The
viewpoint was also visited out of season during the assessment process (providing a stark contrast
compared to the busier summer season) when it was evident that the calmer environment allowed the
focus of ones attention to be drawn more naturally towards the distant horizon line and out to sea.

Views towards the west are restricted on account of both the gentle cliff face and the various buildings on
the far side of the seafront road and, although not falling within seaward views, both elements contribute
to the prevailing character of the viewpoint. It is judged that the overall quality of this view is Medium to
Low (although it is acknowledged that it will vary considerably depending upon the individual preferences
of the viewer). The sensitivity to change is judged to be Low due primarily to the wide variety of activity
and elements that occur in the foreground and the overriding presence of the pier. There is little
harmony or cohesion within the existing area and many elements compete for attention.

This viewpoint is representative of a wide variety of visual receptor groups including visitors to the beach
and pier, promenaders, local residents, those holidaying in Clacton and day visitors, local workers along
the seafront shops and premises, and seafront motorists.

Viewpoint 7: View from atop the coastal sea defences, Seawick.

This viewpoint is located on the foreshore immediately adjoining the mobile home holiday resort of
Seawick (Figure 4.34). From this viewpoint, panoramic views are available through a full 360°. The beach
itself is dominated by the various sea defences including the concrete revetment wall which runs parallel
to the beach and the bulky, visually prominent boulder groynes that extend out into the sea. The land
behind the sea defences is very low-lying and flat so that distant views towards the west are available over
the tops of the mobile homes.

The beach itself is visually fragmented being defined by the boulder groynes, drifts of pebbles, shingle,
and sand. It lacks the linear continuity of other coastal viewpoints. The tallest elements visually within the
view are the Martello Tower to the north of the viewpoint and the conspicuous brick house and
shopping/entertainment facilities immediately behind the revetment wall.

Overall, this is a seascape of Low quality largely on account of the expanse of mobile caravans which
extend landward immediately behind the beach. It is also a somewhat bland landscape with little of real
interest to capture or appeal to the eye. Likewise the sensitivity to change of the seascape is judged to be
Low due to the existence of the various existing disparate elements.

This viewpoint is representative of that which would be enjoyed by those who holiday here, the few local
residents within the vicinity and those attracted to the beach and the foreshore. Distant views out across
the North Sea are available and there is, even in poorer weather conditions, ample evidence of both
commercial and pleasure shipping/boating.
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Viewpoint 8: View from the foreshore at Point Clear

This viewpoint is located on the foreshore of Point Clear overlooking Brightlingsea Reach (Figure 4.38).
Point Clear itself occupies a narrow, somewhat isolated peninsula between Brightlingsea Reach and
Brightlingsea Creek which surround the peninsula to the north, west and south, the only access being via
the road from St Osyth. The viewed seascape from this location is a mixture of exposed tidal mudflats and
sandbanks which line the eastern edge of Brightlingsea Reach. The sheltered waters of the reach provide
protected sailing opportunities even at low tide. To the south, in the far distance, can be seen Bradwell
power station.

The beach itself (as opposed to the exposed mud flats) is relatively narrow and comprised of both shingle
and sand behind which extends a temporary collection of houses and holiday retreats. The buildings are
an equal mixture of single and double storey and, in spite of their generally varied appearance, do
maintain some degree of harmony. Intermittent clumps of mature vegetation help to relieve the
monotony of the buildings. Overall, the quality of the seascape is judged to be Low, perhaps tending
towards Medium in the local context, particularly when compared with the other viewpoints. Likewise the
sensitivity to change is also judged to be Low to Medium.

The overriding seascape character is clearly one of tidal estuary rather than North Sea resort and the
horizontal dimension dominates the view. It is noted that the small local area of high land immediately to
the southeast of the viewpoint will wholly obscure views towards the proposed wind farm. With the
exception of this, locally high area panoramic views extend over approximately 180° but these are all
orientated towards the southwest.

This viewpoint will embrace predominately local visual receptors although it is noted that there is a large
holiday park (The Orchards) immediately behind the shop buildings. Visual receptor groups will include
local residents, both day and longer stay visitors and visitors attracted to the foreshore and beach. The
viewpoint will also be representative of those who fish or sail on the estuary.

Viewpoint 9: View from the beach at West Mersea

This viewpoint is located on the southern edge of Mersea Island which is separated from the mainland by
the Pyefleet channel (Figure 4.39). The Island is relatively isolated with only one access road, the B1025,
which links it to Colchester which lies directly to the north.

The viewpoint location is situated on the foreshore beach of West Mersea which is the main settlement on
the island. From this viewpoint panoramas in excess of 180° are available overlooking the River
Blackwater Estuary. The principal views are directed due south to embrace the easternmost end of the
Maldon Peninsula. Bradwell Power Station is clearly visible on the horizon line and views are also
available further up the River Blackwater.

West Mersea itself is predominantly a residential settlement, although it retains an active fishing fleet, and
its main attraction would appear to be the sandy/pebbly beach. From this viewpoint a variety of elements
fall within the field of view including a multitude of beach huts in a variety of shades of green, white, blue
and brown; the sandy/pebbly beach itself; a large number of timber groynes which extend out to sea and,
significantly, the vertical markers that identify the ends of the groynes. From the seafront the view is
comprised of relatively few elements which, in warm sunny weather, are overlain with a multitude of
people who are attracted to the beach.

The viewpoint was visited on a number of occasions and the contrast between a cool early spring day and a
hot mid August afternoon is pronounced. However, the area does have a character of its own primarily
arising from the uniformity of the beach huts which contribute substantially towards visually separating
the generally non-descript housing of West Mersea settlement from the beach itself.

Overall the quality of the view is judged to be Medium to High in the local context. Whilst visual detractors
(such as Bradwell Power Station) do exist the view is not without its interest and character. The
Blackwater Estuary is itself a focus for recreational sailing and the coastal waters and estuaries are busy
during the summer months. The sensitivity to change of the viewpoint is judged to be Medium given that
prominent alien features already exist within the field of view.

This viewpoint is representative of a variety of visual receptor groups including local residents, beach
users, recreational sailors, day visitors to the area and users of the coastal footpaths.

Viewpoint 10: view from Bradwell Bird Observatory, near St Peter’s Chapel, St Peter’s Way

This viewpoint is located on the north eastern tip of the Maldon peninsula at the mouth of the River
Blackwater (Figure 4.34). From this location 180° panoramic views are available towards the east. The
Tendring peninsula, Mersea Island and the mouth of the River Colne can all be seen along the horizon
line. The foreground is dominated by the marshes which include the Bradwell Cocklespit Reserve. This is
an overridingly harmonious view due essentially to the limited array of elements that combine to define its
character and quality.

Other elements within the vicinity include St Peter’s Chapel, the religious community and the remains of
the Othona Roman fort all of which combine to impart a distinctive quality that enhances the calmness of
the landscape. However, at the time of the site visit, there was an evident constant hum that, to an extent,
compromised the sense of isolation and serenity.

Contrasted against viewpoints located further to the south, the proximity of the sea assumes a lower
profile here and the viewer is more aware of the proximity of the Tendring peninsula. This is an
expansive view in which both marsh and sky contribute equally. The view is dominated by their
conjunction and the eye is instinctively drawn towards the horizon line which embraces a thin slither of
the North Sea immediately to the east and, further to the north, the Tendring peninsula and Mersea
Island. This is a view that is dominated by the horizontal although vertical elements do occur within the
field of view, principally old wooden marker posts and buoys.

Upon consideration the quality of the viewed seascape/landscape is judged to be Medium to High with a
similar level of sensitivity to change.

This viewpoint embraces a variety of visual receptors including members of the local religious community,
users of the St Peter’s Way National Trail, visitors to both St Peter’s Chapel and the remains of the Roman
fort, Ornithologists, and local walkers and residents.

Viewpoint 11: view from just off the B1021, Tillingham

This viewpoint is located just off the right-angled dogleg in the B1021 immediately to the south of
Tillingham (Figure 4.40). From this marginally elevated location (in the context of the surrounding
broadly flat and low-lying landscape) distant views are available to the east where the sea can be seen on
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the distant horizon. Panoramic views are available through approximately 270º from due north through
south and back towards the west. In all directions the view is across an essentially flat landscape consisting
of generally large rectangular fields down to arable use and which, in turn are, divided by intermittent
broken hedgerows and mature trees. Very few elements combined to define the view and the expansive
skies are a key component in defining the seascape.

This viewpoint is characteristic of much of the Maldon peninsula and Dengie Marshes area. All visible
terrain generally lies below 20 m AOD and the key elements within the viewed landscape include the field
pattern, existing mature hedgerows and hedgerow trees, isolated and scattered dwellings, wooden
telegraph poles and a network of drainage channels.

This is a generally harmonious landscape/seascape with an underlying unity in spite of the mixed built
vernacular. Overall the quality of the view is judged to be Medium with a similar Medium level of sensitivity
to change. In conditions of good visibility distant views are available towards the Tendring peninsula and
the built area of Clacton-on-Sea can just be identified on the distant horizon.

Visual receptor groups represented by this viewpoint include local residents, motorists, outdoor workers
and those using the local footpath network.

Viewpoint 12: View from Dengie Marshes

From this viewpoint atop the coastal defence barrier on the easternmost extent of the Maldon peninsula
panoramic views are available throughout 360º (Figure 4.35).

In all directions the land is exceeding low lying. Key components of the seascape are the drained marshes
and the strongly articulated engineered bund that runs in a broadly north to south direction. Looking
due east towards the site the view is of an exceedingly expansive landscape/seascape which is equally
defined by marsh and sky. The sea is also a component within the view but, due to its distance from the
viewpoint, it occupies only a thin strip along the horizon line. This is an expensive horizontal landscape
with an absence of any features of note to draw the eye, the exception being the Howe outfall Sluice gate,
(which is in itself hardly a feature). Looking to the north, south and west other elements come into play
including drifts of existing woodland, electricity pylons, Bradwell Power Station, and isolated farm
buildings and dwellings.

This is a highly distinctive seascape with a charm, sense of remoteness and character of its own. As such
the quality of the view and its sensitivity to change are both judged to be High. This viewpoint is
representative of a limited number and range of visual receptors including walkers, ornithologists, local
residents and local farmers.

Viewpoint 13: View from just east of bridge over the railway line, Burnham-on-Crouch

This viewpoint is located within the Maldon peninsula seascape unit and is located on the north-eastern
fringes of Burnham-on-Crouch. The viewpoint was originally selected due to its elevated location in the
context of the surrounding landscape although existing vegetation restricts views from the bridge itself
(Figure 4.41). The existing photographic panorama is taken from just to the east of the bridge and gives
panoramic views over the low lying land.

The viewed landscape is essentially flat and is defined by a limited range of elements. These include
medium to large size fields down to arable, broken hedgerows, intermittent mature hedgerow trees, and a
range of mixed age dispersed buildings. Telegraph poles also criss cross the landscape and provide a
pleasing vertical element within the otherwise overridingly horizontal landscape. Although hedgerows
(including the recently planted shelter belt planting) are evident from this viewpoint the view is
none-the-less of a pleasantly open landscape. The character and quality of the viewed landscape stems not
only from its broadly flat relief but also from the added visual interest that arises from the interplay of
built form with existing vegetation.

Overall the quality of the view is judged to be Medium. The sensitivity to change of the view is judged to be
no more than Medium. The level terrain and existing vegetation combine to restrict more distant views
and also provide an opportunity to conceal change, depending, of course, on the nature of that change.
Visual receptor groups represented by this viewpoint include local residents, local motorists and farmers,
other outdoor workers and those using the local footpath routes.

Viewpoint 14: View from Tollesbury Wick Marshes

This viewpoint is located due east of the village of Tollesbury which is located on a small peninsula
immediately to the north of the River Blackwater and south west of Tollesbury Fleet which is a tributary of
the Blackwater (Figure 4.42). The viewpoint itself is approximately a 2 km walk from Tollesbury Marina.
From this viewpoint panoramic views are available through a full 360°. It is quite a stunning location and
looks across a seascape of considerable interest.

Tollesbury Wick Marshes occupy an area of 4km2 and are located due west and south-west of the
viewpoint. To the north extends Tollesbury Fleet which has a dynamic of its own due to the wide variation
between mean high water and mean low water marks. In both directions the viewed seascape is very flat
and shallow comprised of mud flats, salt marshes, drained marshes and estuaries. There is no significant
existing mature vegetation within an average of 3 km of the viewpoint, this being confined to the higher
ground to the west of Tollesbury village. Looking due east from the viewpoint, the view is towards the sea
and is framed by the southern end of Mersea Island and the northern tip of the Maldon peninsula.
Looking due south, the view is across part of the Tollesbury Wick Marshes and the Blackwater River,
towards the Maldon peninsula which defines the horizon line. Both Mersea Island and the Maldon
peninsula are noticeably more wooded and, from a distance, there is a pleasing interplay of woodland,
buildings and moored yachts. The Maldon peninsula is also dominated by Bradwell Nuclear Power
Station and the electricity pylons that extend from it crossing the peninsula in a broadly east to west
direction.

This is an expansive and open seascape in which water, low lying marshland and sky play an equal role in
defining both the character and quality of the environment. The shallow nature of the coastline means
that there is an inherent dynamic to the seascape relating to the changing state of the tide. In the
summer months particularly, the area is a haven of boating activity.

Overall, the quality of the view is judged to be High with an assessed Medium-High level of sensitivity to
change on account of the wide variety of elements that define the existing views. Whilst this is an open
and expensive seascape dominated by the horizontal dimension there is also ample evidence of vertical
elements within all views, most significantly the masts of the moored yachts and the electricity pylons on
the Maldon peninsula.
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This viewpoint is primarily representative of those that would be visiting the Tollesbury Wick marshes
nature reserve but can also be taken as being representative of the view that would be enjoyed by many
recreational sailors within the immediate vicinity.

Table 4.27 records the key baseline attributes of the 14 representative viewpoints.
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Location Grid ref. Distance
to nearest
turbine
(km)

Distanc
e to
furthest
turbine
(km)

Quality of
view

Sensitivity to
change

1 The Naze, cliff
top

TM26552350 13.1 17.7 Medium Medium-Low

2 Frinton-on-Sea,
The Greensward

TM24101985 9.2 13.5 Medium-High Medium

3 Great Holland,
public footpath

TM22001935 8.9 12.7 Medium-High Medium

4 Holland Haven,
near radar tower

TM21751715 6.8 10.5 Medium Medium-Low

5 Holland-on-Sea,
promenade

TM20301615 6.6 9.5 Medium-Low Medium-Low

6 Clacton-on-Sea,
promenade

TM17451435 6.7 9.0 Medium-Low Low

7 Seawick, atop sea
defence

TM13151270 8.5 12.2 Low Low

8 Point Clear,
foreshore

TM09201500 13.0 16.7 Low-Medium Low-Medium

lp
ar
9

West Mersea,
beach

TM02001240 18.7 23.0 Medium-High Medium

10 Nature Reserve,
St Peter’s Way

TM03150805 17.1 21.7 Medium-High Medium-High

11 B1021,
Tillingham

TL99400310 21.5 26.1 Medium Medium

12 Dengie Marshes
and flats, atop
coastal defence

TM02800230 18.4 23.0 High High

13 Burnham-on-Cro
uch, near railway
bridge

TQ95459690 27.2 31.8 Medium Medium

14 Tollesbury Wick
Marshes

TL98651050 21.7 26.2 High Medium-High

Table 4.27 Summary of viewpoints
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Figure 4.24 Theoretical ZVI: To Centre of Wind Farm (Nacelle Height)
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Figure 4.25 Theoretical ZVI: To Centre of Wind Farm (Blade Tip Height)
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Figure 4.26 Stour and Orwell Estuaries Regional Seascape Unit: The Landscape and Recreation Resource
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Figure 4.27 The Tendring Peninsular Seascape Unit: The Landscape and Recreation Resource
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Figure 4.28 Mersea Island and Estuaries Regional Seascape Unit: The Landscape and Recreation Resource
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Figure 4.29 Maldon Peninsula Regional Seascape Unit: The Landscape and Recreation Resource
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Figure 4.30 North Thames Estuary Regional Seascape Unit: The Landscape and Recreation Resource
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Figure 4.31 Viewpoint Locations
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Figure 4.32a Photomontages from Viewpoints 1 and 2 (left hand page)
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Figure 4.32b Photomontages from Viewpoints 1 and 2 (right hand page)
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Figure 4.33a Photomontages from Viewpoints 4 and 6 (left hand page)
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Figure 4.33b Photomontages from Viewpoints 4 and 6 (right hand page)
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Figure 4.34a Photomontages from Viewpoints 7 and 10 (left hand page)
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Figure 4.34b Photomontages from Viewpoints 7 and 10 (right hand page)
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Figure 4.35a Photomontage from Viewpoint 12 (left hand page)
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Figure 4.35b Photomontage from Viewpoint 12 (right hand page)
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Figure 4.36a Existing Panorama and Wireframe from public footpath, Great Holland (Viewpoint 3, left hand panel)
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Figure 4.36b Existing Panorama and Wireframe from public footpath,Great Holland (Viewpoint 3, right hand panel)
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Figure 4.37a Existing Panorama and Wireframe from the Cliff Top Promenade, Holland-on-Sea (Viewpoint 5, left hand panel)
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Figure 4.37b Existing Panorama and Wireframe from the Cliff Top Promenade, Holland-on-Sea (Viewpoint 5, right hand panel)
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Figure 4.38a Existing Panorama and Wireframe from the foreshore, Point Clear (Viewpoint 8, left hand panel)
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Figure 4.38b Existing Panorama and Wireframe from the foreshore, Point Clear (Viewpoint 8, right hand panel)
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Figure 4.39a Existing Panorama and Wireframe from the foreshore, West Mersea, Mersea Island (Viewpoint 9, left hand panel)
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Figure 4.39b Existing Panorama and Wireframe from the foreshore, West Mersea, Mersea Island (Viewpoint 9, right hand panel)



Gunfleet Sands Offshore Wind Farm Environmental Statement

Chapter 4 Description of Environment

118

Figure 4.40a Existing Panorama and Wireframe from the B1021, Tillingham (Viewpoint 11, left hand panel)
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Figure 4.40b Existing Panorama and Wireframe from the B1021, Tillingham (Viewpoint 11, right hand panel)
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Figure 4.41a Existing Panorama and Wireframe from near the railway line, Burnham-on-Crouch (Viewpoint 13, left hand panel)
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Figure 4.41b Existing Panorama and Wireframe from near the railway line, Burnham-on-Crouch (Viewpoint 13, right hand panel)
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Figure 4.42a Existing Panorama and Wireframe from Tollesbury Wick Marshes (Viewpoint 14, left hand panel)
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Figure 4.42b Existing Panorama and Wireframe from Tollesbury Wick Marshes (Viewpoint 14, right hand panel)
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5 EVALUATION OF THE ENVIRONMENTAL IMPACTS &
MITIGATION MEASURES

5.1 Introduction

To date, experience from a number of offshore wind farms in Europe indicates that they are a relatively
benign form of development, with a restricted set of environmental effects, both positive and negative.
Guidance for carrying out EIAs for offshore wind farms is contained in a recent guidance note from
CEFAS (CEFAS, 2001d). There is also general guidance on nature conservation issues in relation to wind
farms generally (English Nature, 2001). The onshore aspects consider the burial of the power cable, with
the assessment complying with the Best Practice Guidelines developed by Essex Planning Officers’
Association (2001).

Predicting the magnitude and significance of effects is more complicated than describing what those
effects will be. In many cases quantitative impact assessment is not possible because the data needed to
make the predictions are not available. However, qualitative assessment is a valid gauge of impacts, and
the significance of such effects may still be effectively judged by experienced consultants.

The potential environmental effects and mitigation measures are summarised in Table 5.1.

5.2 Methodology of Assessment

The impact assessment is based on expert knowledge from a range of consultants, each a specialist in their
own topic. The conclusions are based on information from several sources:

Having established the baseline data to enable a description of the environment, as given in Chapter 4,
the sensitivity of the environment was gauged with regard to the development procedures (Chapter 3).

Each aspect of the development was considered with regard to the magnitude of effect it would have – this
incorporates the duration, extent and nature of impact.

The significance was then judged as:

Significance of effect = Magnitude of impact x value and sensitivity of resource

(IEEM, 2002)

Consequently, as the sensitivity of the environment and the magnitude of the effect increase, so the
significance increases.

MAGNITUDE High Moderate Moderate/Major Major

Medium Minor/Moderate Moderate Moderate/Major

Low Minor Moderate Moderate

Negligible Minor Minor/Moderate Minor/Moderate

Low Medium High

VALUE & SENSITIVITY

Table 5.3 Dependence of significance on magnitude of effect and sensitivity of receptor

The shaded cells indicate the significance levels that are considered unacceptable within this impact
assessment.

In addition to these, factors that were incorporated in this assessment include:

• Scarcity of the receptor

• Secondary impacts

• Indirect impacts

• Frequency of impact

• Cumulative impacts

The definitions appropriate to this ES are:

Direct impacts are those that are caused by the activities involved in the development; they tend to
occur at the same time and place as the development.
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Source Examples

Review of previous
data/surveys/information
available

• Preliminary Environmental Evaluation: UK
offshore wind farm site at Gunfleet Sand
(Metoc, 2001)

• Individual consultant studies

Undertaking additional surveys
to gather baseline data where
appropriate

• Bird surveys from vessels and aircraft

• Geophysical survey

• Oceanographic survey

• Meteorological survey

Local consultation • Discussions with Tendring DC

• Open days

• Meetings with local groups of national bodies
(e.g RSPB)

Specialist studies, including
data review, analysis and
interpretation

• Bird data review

• Coastal process review

• Fisheries review

Table 5.2 Sources of information for assessing impacts



Indirect impacts are here defined as those which result from measures required to accommodate
the proposal.

Secondary impacts arise from works or facilities induced by the development.

Cumulative impacts are those that result from the incremental impact of the action when added to
other past, present, and reasonably foreseeable future actions.

The duration is categorised as short, medium or long term. Short term covers effects up to a few
days, medium is for the length of the development and long term extends beyond the life of the project.
In addition, the impacts need to be identified as intermittent or continuous.

The inter-relationships between effects were also considered. Where impacts were considered minor, the
implications were not considered further (Scottish Executive, 1999), whereas where there were significant
impacts, mitigation measures have been recommended to reduce the effects to an acceptable level.

Where possible, national guidelines have been used in defining significant impacts (e.g. for landscape
assessment, the Guidelines for Landscape and Visual Impact Assessment have been followed).

It is important to note that impacts may be beneficial, having a positive effect, rather than a negative.

The following sections include a brief summary of the effects, and the conclusions drawn after assessing
their significance. Each section then proposes mitigation measures if appropriate, and the resultant
impact significance.

5.3 Potential Physical Effects

5.3.1 Effects on the Seabed

5.3.1.1 Construction Phase

The seabed will be disturbed through the trenching of the cable, the emplacement of the monopiles and
the use of a jack-up rig. As the cable is buried, the sediment will return to cover it in the trench (see
Section 3.4.2), resulting in only a short term disturbance. Similarly, the jack-up rig and piling of
foundations will only have a temporary, short term effect with sediment dispersion (discussed further in
Section 5.3.4.4). As this sediment movement in this area is already high, the seabed is not sensitive to
localised suspended sediment (see Section 4.2.8.3). Consequently, the effect is of medium magnitude
while the sensitivity is low, so the significance of the construction phase will be minor/moderate.

5.3.1.2 Operational Phase

The main change to the seabed, once the wind farm is operational, is the presence of 30 monopiles. The
proposed locations for the turbines have been chosen to ensure stability for the foundations. The coastal
process model has shown that the result, should there be no mitigation measures, is a cone of scour
around each monopile, which will remain throughout the life of the wind farm, so being a medium term
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Figure 5.1 Predicted changes in the flow regime around individual structures during peak
flood of a spring tide



effect. This is discussed further in Section 5.3.4.4 with sediment transport. The monopiles themselves will
decrease the seabed surface area within the development area, but will introduce a new, hard substrate for
colonisation, creating a more diverse ecosystem. Thus, the effect will be a continuous, medium term,
beneficial effect.

Mitigation:

There are no mitigation measures specific to the seabed, although sediment transport issues are considered in Section
5.3.4.4

5.3.2 Effects on Water Quality

5.3.2.1 Construction Phase

The mobilisation of contaminants from sediments during construction will not have a significant impact,
as baseline concentrations are low (see Section 4.2.4). The only possible exceptions are chromium, which
was elevated at sites 1 and 4 (on the cable route), and nickel, which was elevated at site 1. However, these
sites are in highly energetic locations, where this is already sediment movement due to currents and waves
(Section 4.2.8.3). Thus, the sites have low sensitivity to mobile sediment and any minor additional
dispersion is considered to have minor significance.

Construction activities (piling and trenching - described in Section 3.4) will cause localised increases in
suspended solids and turbidity. Although it is likely that higher turbidity will occur in the short term, this
effect will be limited to a zone of a few metres around each monopile, and the impacts on a wider scale
will be negligible.

Mitigation:

Trenching and pile-driving are not expected to cause significant adverse impacts on water quality. However, if
monitoring during construction shows excessive sediment mobilisation, it would be possible to reduce this by pile-driving
during periods of slack water, or when the current is in a particular direction. This will lower the magnitude of effect,
and therefore lessen the overall significance to minor.

5.3.2.2 Operational Phase

The only impacts on water quality from the wind farm itself will be small inputs of zinc from the sacrificial
anodes (external fittings which are designed to corrode, so preventing corrosion on the main structure)
and various components of the anti-fouling paint used on the access ladders. Both these effects will be
extremely localised to the source, so of negligible magnitude in a low sensitivity environment. These
effects are considered to be minor and medium term.

Mitigation:

Anti-foulant paints should be chosen through discussion with CEFAS staff. Consideration should be given to changing
the anti-foulant paints used in future maintenance if there are any new adverse ecotoxicity data.
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Figure 5.2 Predicted changes in the flow regime around individual structures during peak
ebb of a spring tide



No mitigation is proposed for the release of zinc from the sacrificial anodes.

As with all offshore activities, there is a possibility of fuel or oil leaks from maintenance vessels or the
offshore sub-station. Most oil or fuel spills are small scale, but a larger spill is possible. Thus, there is the
potential for an event of high magnitude occurring in an area of high sensitivity, creating an impact of
major significance. However, this potential is very slight and can be reduced further through mitigation
measures.

Mitigation:

The developer must ensure that all vessels that service the turbines are seaworthy and that vessel skippers report any
spills immediately. The developer should also arrange for oil spill protection equipment to be available and should have
a contingency plan for any spills. Although the sensitivity remains high, the risk of such an incident is negligible, and
thus the significance is minor/moderate.

5.3.2.3 Decommissioning Phase

The impacts on water quality during the decommissioning phase are expected to be similar to those
during construction, i.e. temporary and localised increases in suspended solids and turbidity. No
significant adverse impacts are predicted.

5.3.3 Effects on Intertidal and Coastal Habitats

5.3.3.1 Construction Phase

The intertidal area at Clacton will not be directly affected by the cable laying as directional drilling will be
used under the foreshore (see Section 3.4.4). Trenching beyond the intertidal zone will cause increased
suspended sediment in the short term. This may be carried into the intertidal region, resulting in an
indirect, short term effect. However, the BGS chart and sediment samples showed that this area consists
of gravelly, muddy sand, phasing into mud towards the shore. The trenching will not suspend the gravel
and larger sand fractions of the seabed, and any mud that is resuspended and carried towards the shore
will not disrupt the established habitat, resulting in a low magnitude effect on a low sensitivity receiving
environment. Consequently, the effect will be negligible/minor on the intertidal zone.

5.3.3.2 Operational Phase

Independent studies have suggested that there is no link between the sediment regime at Gunfleet Sand
and that of the Clacton intertidal or adjacent estuaries (Section 4.2.8.3). There are therefore no
mechanisms by which intertidal and coastal habitats could be affected by the proposed development
under normal circumstances. The only exception would be the very remote possibility of an oil or
chemical spill following collision between a vessel and one of the monopiles. As discussed in Section
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Figure 5.3 Predicted Lagrangian flow path on flood release, spring tide with and without Gunfleet Sands
Offshore Wind Farm

Figure 5.4 Predicted Lagrangian flow path on ebb release, spring tide with and without Gunfleet Sands
Offshore Wind Farm



4.4.8.1, the annual collision frequency is 2.94 x 10-5, which constitutes negligible risk in a highly sensitive
environment, and thus of minor/moderate significance.

5.3.3.3 Decommissioning Phase

The impacts on intertidal and coastal habitats during the decommissioning phase are expected to be
similar to those during construction, with no major adverse impacts predicted.

Mitigation:

There are no mitigation measures required.

5.3.4 Effects on Coastal and Marine Processes

5.3.4.1 Introduction

The coastal process model was run to investigate the impact of the wind farm on the hydrology, waves and
sediment transport. Three scenarios were considered – a baseline which considers processes but no
additional features to the state of the area at present, one where the wind farm is constructed, and one
which modelled the influence of long-term sea level change. The results are described further in the
report Gunfleet Sands Offshore Wind Farm (ABPmer, 2002).

5.3.4.2 Hydrodynamics

For the tidal regime, the presence of vessels and jack-ups during construction and decommissioning is not
considered to have an effect that differs to that caused by the turbines once they are operational.
Consequently, only the operational phase will be considered.

5.3.4.2.1 Local effects

Each monopile of 5 m diameter will divide the flow into two streams which pass around the outside and
then join together behind the structure. This will cause the speed to increase as the water flows around
the sides, joining with adjacent streams, and decrease immediately in front of and behind the monopile.
This effect will be most pronounced during peak flows (flood and ebb periods on spring tides).

Figure 5.1 shows this effect near surface and near bed on the flood tide. It can be seen that the effect
extends further near the surface – this is due to higher current speeds near surface, as frictional effects are
greater near bed which slows the flow. It should be noted that these differences only occur at peak flow
which occurs for less than one hour on flood and ebb tides – at other times, the decrease in speed will be
less extensive. The detectable changes in current speed do not appear to extend beyond the development
area.

Figure 5.2 show the same effects for the ebb tide.

Although it is apparent that the flow speeds do decrease due to the turbines, even where the influence is
greatest the effect is negligible within a few hundred metres resulting in a low magnitude effect in a low

sensitivity environment. Consequently, this effect is local, intermittent and of negligible/minor
significance.

Further quantification of these changes is given in Gunfleet Sands Offshore Wind Farm Coastal Process Study
(ABPmer, 2002).

5.3.4.2.2 Regional Effects

To assess the influence over a wider area, a ‘drogue’ was simulated – a drogue is a type of float designed to
follow the surface current and show how flows change. The results of this drogue realised in the baseline
and wind farm scenarios are shown for flood and ebb tides in Figure 5.3 and 5.4 respectively. It can be
seen that the presence of the wind farm does not make a significant difference to the ‘drogue’ path.

The full tidal excursion is approximately 13 km on both the flood and ebb tides, and consequently any
fines in suspension during construction work may be transported this distance.

The main effects to flow are considered to be localised, in the lee of the monopile, with no ‘far-field’
influence. In comparison, the long-term sea level change (estimated to increase by 150 mm by 2029 -
ABPmer, 2002) will have a greater impact on elevations. This is illustrated in Figure 5.5, which shows the
change in tidal elevations. Thus, the effect of the wind farm is of relativly low magnitude and of minor
significance.
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Figure 5.5 Change in water elevation at Clacton-on-Sea under a predicted sea
level rise scenario of 6mm/year



5.3.4.2.3 Cumulative Effects

Since the detectable changes in flow are seen to dissipate over relatively short distances there is limited
opportunity for any cumulative impact with any identified sea bed operations located in the Outer
Thames Estuary. It is therefore considered that there will be no cumulative effect.

Mitigation:

There are no mitigation measures required.

5.3.4.3 Waves

As with the hydrodynamics, the largest disruption during construction and decommissioning will be due
to the turbine towers themselves. Consequently, these phases are not considered separately to the
operational phase. Although, a climate change scenario was considered there are not enough historical
data to establish a trend in mean wave height in the North Sea. However, historical data show an
intensification and increased frequency of storms over the last 200 years. A small increase in sea level will
increase water depth over the sand banks in the Outer Thames Estuary and ultimately increase the
amount of wave energy to the shoreline.

5.3.4.3.1 Local Effects

The presence of an installed monopile unit provides a local obstruction to waves which otherwise would
not occur in the baseline scenario. The effect of the obstruction is to reflect waves off each structure and
scatter them radially as a consequence of the circular shape of the structure. The reflected wave interacts
with the oncoming waves to create wave-wave interaction with a small local increase in wave heights
in-front of each unit, with a shadow effect in the lee of each unit. The reflected waves and shadow effects
off one structure appear to interact with adjacent structures when considering waves from the south-east
but at a level that is small in comparison to the incident wave. This occurs for the 1 in 50 year wave, but
reductions in the wave height beyond the turbines are less than 1 m, representing less than a 4%
reduction. The effect is therefore local, intermittent over the medium term and of minor significance.

5.3.4.3.2 Regional Effects

The 1 in 50 year wave regime has been considered with waves from directions 045° and 135°. The general
pattern is for a small reduction in wave height downwind of the turbines. However, this does not extend
far beyond the development site. Reductions are generally less than 0.2 m.

Various points along the coastline were considered in the three model scenarios (Figure 5.6). The
baseline wave heights are given in Table 5.4.

These values show the influence of the wind farm is negligible. The most pronounced change is at Site 1
where the wave reduction is around 6%. However, if sea level rise continues at a rate of 6 mm/year then
the increase to mean sea level will lead to greater water depths across the profile of the various large sand
banks and less wave energy losses prior to waves arriving at the coastline. The climate change scenario has
considered this effect and demonstrates that waves across the estuary are likely to increase by an amount
greater than any effects attributed to the wind farm alone. Thus, the wind farm creates a low magnitude
effect in an environment of low sensitivity, so that the impact is considered to be negligible/minor.

5.3.4.3.3 Cumulative Effects

Since the detectable changes in waves are seen to occur only in the ‘down-wind’ direction, there is limited
opportunity for any cumulative impact with any of the other identified areas of the Outer Thames Estuary
occupied by other seabed users. It is therefore considered that there will be no cumulative effect.

Mitigation:

There are no proposed mitigation measures for the effects on waves.

5.3.4.4 Sediment Transport

Two separate scenarios were run with the coastal process model to gauge sediment movement:

• applied shear stress from tidal currents over a spring-neap cycle

• applied shear stress with tides and extreme waves
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Figure 5.6 Locations for assessment of changes in waves



The ABPmer (2002) report gives details of the variation in suspension across the bank, with more shear
stress and coarser material on the north side.

During the construction phase, piling will be the main source of sediment suspension. However, the
short-term nature of this means that there will be no effects extra to those considered through scour
during the operation of the wind farm.

The main cable to shore will be buried beneath the seabed to ensure satisfactory protection against fishing
activity, anchoring and erosion. Using the ploughing technique for cable burial, the seabed will settle
back in place on top of the cable as it is laid. However, during installation there will be a minor amount of
localised increased suspended sediment concentrations due to the disturbance of fine sediments.
Following accepted ploughing techniques will keep these released sediments to a minimum, resulting in
minor, short term effects, and a negligible overall impact on coastal processes.

Within the nearshore region, directional drilling is planned to route the cable under existing sea
defences. This installation method should not interfere with any inter-tidal sediments.

Mitigation:

The sediment suspension is considered to be a short term, intermittent effect of low magnitude, and will not have a
major impact on the environment, being of minor/moderate significance. Consequently, only scour protection to prevent
excessive resuspension of sediment is required as a mitigation measure (Section 5.3.4.4.2).

5.3.4.4.1 Scour

Scour can occur through current or wave action. The localised increase in current velocity adjacent to the
monopile may increase the bed shear stress enough to exceed the threshold for sediment mobility, and so
initiate scour.

Scour occurs rapidly after installation. For current induced scour, an equilibrium can be reached within
8-10 hours of peak flow. Under tidal conditions, this would therefore develop over 4-5 tidal cycles. For
waves, a peak event can produce equilibrium scour in 1-2 hours (30 minutes under 1 in 50 year extreme
conditions). The resultant scour has a truncated cone-shape, which tapers with distance from the scour
source. For 5 m diameter monopiles, the depth of scour is predicted to be 1.34 m, extending for 20-30 m
in diameter horizontally (15 m from the monopile). The volume of material is thus 184 m3 per turbine.

5.3.4.4.2 Scour material

From the above predictions, the total material that could be affected by scour is 5,704 m3. This release of
sediments would only last for the duration of scour development, and is therefore short term.

The coastal process model simulated the dispersion of material of 0.120 mm (very fine sand) which
represents the average size measured on Gunfleet Sand. Figure 5.7 shows the dispersal of deposited fine
sediment after 3 days, having been released on a spring tide at the base of each monopile.

The values shown are superimposed on the background levels already measured. The predicted surface
concentrations due to the wind farm scour are generally less than 3.0 mg/l (maximum 4.5 mg/l), which
compares to 19.7-102 mg/l recorded by CEFAS. Near bed, the concentrations are also low, with
concentrations up to 15 mg/l, compared with an average of 200 mg/l from site measurements. The
figure shows that the material is deposited in the vicinity of the bank – this is particularly apparent on low
water – this suggests that sediments which are mobile on the bank exist in a closed circulation cell with no
observed exchange with adjacent areas. No deposition is predicted in areas related to other sea bed users,
such as the approach channel to Harwich. Thus, although the magnitude is medium in the short term,
the receiving area has low sensitivity to deposition, as it already occurs, reulting in an impact of
minor/moderate significance.
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a. Clacton Foreshore

Site Id Baseline

Hs (m)

Wind Farm

Hs (m)

Difference

Hs (m)

Climate
Change

Hs (m)

Difference

Hs (m)

1 0.652 0.609 -0.04 0.701 0.048

2 0.998 0.998 0.00 1.046 0.048

3 1.253 1.259 0.01 1.341 0.088

4 1.269 1.262 -0.01 1.359 0.090

5 1.323 1.326 0.00 1.410 0.086

6 1.424 1.424 0.00 1.491 0.066

7 1.482 1.479 0.00 1.541 0.059

8 1.644 1.627 -0.02 1.703 0.059

9 1.575 1.575 0.00 1.631 0.055

10 1.648 1.648 0.00 1.704 0.057

b. Dengie Peninsula Foreshore

Site Id Baseline

Hs (m)

Wind Farm

Hs (m)

Difference

Hs (m)

Climate
Change

Hs (m)

Difference

Hs (m)

11 0.629 0.609 -0.02 0.674 0.045

12 0.629 0.624 -0.01 0.713 0.083

13 0.561 0.565 0.00 0.607 0.046

14 0.652 0.651 0.00 0.711 0.059

15 0.872 0.883 0.01 0.903 0.031

16 0.471 0.471 0.00 0.516 0.045

Table 5.4 Comparison in nearshore wave heights for baseline, wind farm and climate change scenarios



Mitigation:

Scour protection is required to minimise the amount of material re-suspended due to the presence of the monopiles.

Several types of protection are available, including:

• Artificial frond mats

• Rock armour

• Gravel

• Sand bags

The first three options are under consideration for the Gunfleet Sands Offshore Wind Farm, and are described below.

Frond mats are positioned on the seabed at the time of construction. These consist of polypropylene fronds that are
attached to a woven polyester mat on the seabed. The mats are designed to trap sediment as flow is reduced around the
fronds, and the sediment thus deposited. As sediment builds up around the fronds, less of the scour control material is
exposed, reducing the depositional effect until a steady state is reached. The deposited material is then anchored and
thus more stable than the surrounding seabed, as the artificial seaweed binds it in place. This avoids secondary scour
effect, which can be caused by scour protection methods such as rock dumping, and is the preferred method of scour
protection.

Rock armour needs to be appropriate for the location it will protect. The size of material should be graded and decrease
in size at the limit of the area of potential scour so that the change in sediment size does not create its own scour regime.
For Gunfleet Sand, the minimum grain size that could be used around the monopile (where scour will be worst) has been
calculated to be 340-400 mm (ABPmer, 2002). Gravel is an extension of rock armour where the particle size reduces as
appropriate to the predicted scour.

The exact nature of the scour protection has not yet been decided upon. However, this is vital to reduce sediment
disruption and must be put in place at the same time as the monopiles are installed. The use of effective scour protection
will result in a low magnitude effect, and therefore of minor significance.

5.3.4.4.3 Sediment Pathways and Morphological Effects

As mentioned in Chapter 4, the overall sediment movement is expected to be west to east. The model
investigated whether this large scale system would be disrupted by the presence of the wind farm. The
results show no apparent change in the sediment movement once the wind farm is in place.

Sea level rise will also affect the local sediment regime. Assuming there is no additional input of
sediment, the banks will maintain their shape, but their profiles will be deeper relative to the tidal frame.
Higher water levels will also result in wave energy being dissipated higher up the beach, and also higher
up any exposed sand banks.

Overall, the impact of the wind farm on sediment movement is therefore considered negligable.

5.3.4.4.4 Cumulative Impacts

Within the development site, local interactions between structures are evident during strong surface flows
and peak wave events. However, at the bed the interactions remain local to each structure. These local
effects are the driver for local scour development which has an estimated dimension that is small in
comparison to the spacing between piles.

Changes in coastal processes outside of the development site dissipate over short distances and are distant
from any adjacent seabed operation. The potential for cumulative impacts with other seabed users is
therefore considered to be negligible.

5.4 Potential Effects on the Biological Environment

5.4.1 Impacts on Marine Designated Sites

Marine designated sites would be affected by a change in sediment transport disrupting the protected
habitats, or a disruption in the bird populations. As neither sediment pathways (Section 5.3.4.4) nor bird
populations (Section 5.4.3) are considered to be affected, no impacts on the marine designated sites are
predicted under all normal conditions. A potential indirect effect of the wind farm would be an elevated
probability of collision by shipping over that presented by the baseline proximity of shipping channels,
wrecks and sand banks. There would be a theoretical probability that during such an event fuel oil, oil or
a toxic cargo could be lost at sea (see Section 5.3.2.2). However, the risk of such an event is considered
negligible as further discussed in Section 5.5.8.

Mitigation:

Mitigation should involve raising the awareness of the wind farm development amongst mariners.
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Figure 5.7 Deposition of fine sediment plumes after 3 days



5.4.2 Terrestrial Cable Routes

Onshore, the only impacts that need considering are the those resulting from the power cable and its
installation. The assessment has considered all three potential routes.

5.4.2.1 Specific Habitats, Locations and Issues

The SSSI through which Routes 1 and 2 pass is important because of its drainage characteristics, and the
mixture of fresh and saline water, as discussed in Section 4.3.3. Consequently, the ditches within the SSSI
cannot be disturbed, so that where these routes pass ditches, directional drilling would be required.

Where the route follows hedgerows containing trees, hand trenching may be required around the roots to
minimise disruption.

Of the three alternative routes surveyed, Route 3 follows the line that has least botanical interest (Section
4.3.3). The only issue raised by this route is the effect to drainage due to the cable trench, which will be
common to all routes. Therefore, Route 3 is the preferred route, with least environmental impact of the
three suggested. Route 1 is the second option, as once through the SSSI it then traverses habitats with
little botanical interest and is further from the SSSI so that the effects on the hydrology will be lower. The
least favoured route is Route 2, which traverses the SSSI for most of its length.

When earth is removed for trenching and placed to one side, the vegetation within it may die without the
proper precautions in place. This would be a high magnitude effect on a highly sensitive habitat, leading
to an impact of major significance.

Mitigation:

Mitigation is discussed with reference to each type of habitat identified on the three routes.

5.4.2.1.1 SSI Grazing Marsh – If Route 1 or 2 utilised

The laying of the cable at any one location should only require the trench to be open for 2-3 days. Except at gateways,
where the ground is often cattle-poached, the turf should be stripped, set aside and relayed after completion of the
trenching. In warm and sunny weather it will be necessary to water the turfs so that they do not break up and the
species within them die. If it is not possible to relay the turfs, only seed collected from Holland Haven Marshes SSSI
should be used to sow the area of the cable route. Seed would need collecting in late June/early July. As a consequence,
cattle would not be able to graze the area until harvesting of the seed had taken place. Trenching would then have to be
done after the seed collection.

Trenching should not be carried out through the many dykes and drainage channels, as the hydrology of the area would
be significantly affected. Consequently, these should be drilled under. A suitable margin from the dyke should be left to
avoid damage to the bankside flora – this is particularly pertinent at Picker’s Ditch where the Water Dropwort occurs.

It may be necessary to drill under the SSSI where the route crosses the marsh south of Picker’s Ditch to the edge of the
field. On this section of the route the marsh species would be affected by trenching.

Trenching near the two old Oak pollards that are present in the marsh should be done with extreme care to avoid any
additional stress to the trees.

Access within the SSSI must use temporary tracking to avoid direct pressure on the vegetation and compaction of earth.

5.4.2.1.2 Holland Haven Country Park

The disused quarry has been colonised over the years by native grasses and forbs (broadleafed non-woody plants) from
the nearby greensward and has a reasonable flora. The turf could be stripped and relayed after completion of the work.
If the turf is lifted for too long, it may be necessary to reseed this area. The species already present should form the basis
for the mix used and Red Fescue (Festuca rubra) and Common Bent (Agrostis capillaris) would form a proportion of the
seed mix. Other species present nearby would then be able to recolonise the disturbed ground. The contractor’s working
area should not cover the whole of this hollow so that some areas of turf remain undisturbed.

The cable route continues north out of the hollow, across a service road and into the old car park. It would be
appropriate to drill beneath this section so that neither the lizards nor the vegetation of the bank above would not be
disturbed. If this was not possible then consideration for leaving the sandy bank bare after reinstatement would provide
opportunities for species that require this habitat and already occur there to further expand. The disadvantage of this is
that, being a very public area, children are likely to use the bank as a slide and negate the recolonisation. If sowing was
considered necessary then again a light seeding of Annual Rye-grass or Crested Dogstail could be used.

For the short turf at the top of the bank down to the service road it should be possible to relay the turfs; but, again, if they
had to be disturbed for any length of time then seeding with the same mix as that for the hollow would be appropriate.

If it is not possible to relay the turf in the old car park area, an alternative would be a light seeding with the Red
Fescue/Common Bent seed mix.

5.4.2.1.3 Electricity Sub-station

The turf of the south-facing bank can be removed and relayed as described above but this may not be necessary for the
more tussocky grass elsewhere around the sub-station. Alternative options would be to allow natural regeneration from
the surrounding areas but this can result in the area becoming dominated by weedy species initially. This can be
overcome by seeding with Annual Rye-grass or a sparse sowing of Crested Dogstail, both of which tend to prevent the
initial infestation of weedy species but will subsequently be overcome by the species in the adjacent turf. Due to the
presence of Giant Horsetail care should be taken not to spread its rhizomes over areas of the site where it does not
currently occur. It is an invasive species and it would not be in the interest of the site as a whole to spread this further.

5.4.2.1.4 Hedges and Trees

Where the route cuts through a hedge, the hedge should be replanted with species that are already present in the hedge.
The shrubs should be sourced from British origin.

Trenching near any standard trees will need to be done with care and may require hand digging around roots in order
to avoid damage. Also, use of a digger near overhanging branches should be done with care in order to prevent damage.

5.4.2.1.5 Ditches between Arable Fields

The hydrology of these ditches should be considered to determine whether they are trenched and reinstated, or drilled
under. Botanically they are of little interest but they carry water down into the SSSI. If they are open cut then
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reinstatement of the bankside vegetation will have to be incorporated. Due to the proximity of the cultivated fields it is
unlikely that seeding with a more diverse flora will bring about long lasting improvement to the vegetation community
and, therefore, seeding with tussocky grass mix such as is used for beetle banks would be the most appropriate. Drilling
is recommended to avoid disturbance of the hydrologic regime.

5.4.2.1.6 Road Verges

Generally these have little botanical interest and being narrow does not offer the opportunity for enhancement upon
reinstatement as they will continue to be mown regularly by the Highway Authorities. However, a seeding with Annual
Rye-grass or Crested Dogstail will again allow what species are present in the vicinity to recolonise.

The exception is the verge along the B1032 Frinton Road which is relatively wide and has a diversity of grassland
species. Options are the same as for the grassland at the electricity sub-station described above. Due to the width of the
verge it is possible that contractors may wish to park their vans and gear on this verge. This should be avoided as there
are several large laybys along Frinton Road where parking is possible, thus damaging this verge as little as possible.

5.4.2.1.7 Trenches General

Any trench left open overnight or at weekends should either be covered or a ramp inserted so that any animal falling in
has a means of exit.

5.4.2.1.8 Timing of Works

There will be constraints on the time of year when the works can be carried out - those associated with mammal and bird
breeding seasons are discussed in Section 5.4.6 and 5.4.3 respectively. However, due to the sensitive nature of the
drainage withing the SSSI, any works which may affect this area must be done when the ground is not saturated. The
marshes flood over the winter, and often remain under water from October/November to April. This restricts onshore
construction work in the SSSI to late summer/early autumn. The selection of Route 3, which does not pass through the
SSSI, mitigates for this flooding issue.

5.4.2.1.9 Source of Seed for Reinstatement

The origin of using seed, not just of native species, but of native origin is important for:

• the conservation of the genetic diversity of the remaining native populations of plants

• plant survival (the more local the source of the seed, the more likely they are to survive and the reinstatement to be a
success)

• associated biodiversity (e.g. bees and butterflies, which will be able to feed on the species)

for maximising the habitat being created, or reinstated, will resemble similar native ones that exist in the local area.

The above mitigation procedures both reduce the magnitude of effect to low, and the sensitivity of the environment to
medium, resulting in minor/moderate significance.

5.4.2.2 Protected Species

There is a recorded population of Great Crested Newt 600 m from Route 3 where it reaches Little Clacton
Road (Section 4.3.2). This is considered sufficient distance for the development not to have a significant

impact. There are also records of sightings in ‘Holland Marshes’, which suggests there might be Great
Crested Newt in the ditches within the SSSI. This has not been determined, but if present would
significantly increase the impact of Routes 1 and 2.

As the presence of Great Crested Newt was found in the pond in the disused quarry, a licence from
DEFRA will be required to undertake the cable installation work. The potential for Great Crested Newt in
other regions is summarised in Table 5.5.

All of the three proposed routes impact on the Common Lizard, as it is present in Holland Haven Country
Park. This may necessitate translocation, dependent upon the exact route taken. There are additional
areas on part of the route which will need a specific refugia-based reptile survey to determine species

assemblages, should the route finally chosen pass through those areas (such as the pond area near
Sladbury’s Farm).

Similarly, once the final route is known, it should be surveyed to establish how close Barn Owl nests and
Water Vole habitat are found. Should Water Vole habitat be identified on the final route, a programme of
management will be required in advance of the construction work. Both translocation of reptiles and
Water Vole habitat management requires careful planning to ensure timing is sympathetic with the life
cycles of the species.

Although there is a high population of Brown Hare in the region, these are mobile and so will not be
greatly affected by the construction activities.

No evidence was found of badger (Meles meles), with the closest recorded sighting being at TM205195 (in
Great Holland) in 1997. However, a full survey for sets will be required prior to construction to ensure
there is no disturbance.

The survey has shown that sensitive species are present in Holland Haven Country Park, and that Routes 1
and 2 have the potential to disturb other sensitive species, although their presence has not been
confirmed. Thus, the impact through Holland Haven Country Park is High, and requires mitigation
measures to be applied. To include effects beyond the Country Park, Table 5.6 shows the impact
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Location Route 1 Route 2 Route 3

Holland Haven CP High High High

SSSI Ditches High Low Low

Pond Cottage Pond None High None

Great Holland Pits None None None

Table 5.5 Great Crested Newt Impact Assessment

Status: Known / Potential



assessment of each entire route on each protected species. Route 1 is predicted to have a high impact on
three of the four protected species, while Routes 2 and 3 have a lesser effect. Although Route 3 has a high
impact on Brown Hare, this species is highly mobile, as mentioned above, and the disturbance will be
short term, so that long term effects will be negligible. Based on this information, both Route 2 and 3 are
feasible, but in conjunction with habitat considerations, Route 3 remains the best option.

Mitigation:

A DEFRA licence will be required for the installation of the cable, and drilling rig in the vicinity of the disused quarry
in Holland Haven Country Park due to the presence of Great Crested Newt. This may require the installation of
amphibian exclusion fencing, and possible removal of animals if deemed necessary. Further mitigation requirements
will be decided by the licencing authority once specific plans have been proposed.

It may be necessary to translocate the lizards within the Holland Haven Country Park, dependent on the method of cable
burial through the site. In addition, there should be Water Vole habitat management plans, dependent upon the time of
year that the work is undertaken.

As a general mitigation feature, it is recommended to include limits for the operation of plant and machinery adjacent to
the cable route for more sensitive habitats and features. A contingency plan is also recommended for the prevention,
containment and treatment of the accidental spillage of fuel oil or lubricants.

Employing mitigation measures reduces the sensitivity of the receiving environment, with techniques of medium
magnitude resulting in minor/moderate significance.

5.4.3 Impacts on Birds

5.4.3.1 Terrestrial

5.4.3.1.1 Direct effects

For each species or species group detected during the bird survey (see Section 4.3.4.1) there are no
systematic data on their relative sensitivities during the breeding season that are specific to trenching or
boring activities (direct or indirect). Despite the lack of specific studies regarding the proposed
engineering works, it is possible to forecast the impact that construction will have based on general
experience. It is predicted for the majority of passerines (and some non-passerines) that occupy small
territories of less than 1 ha that they would be sensitive to disturbance at the nest up to 10-20 m radius.
Within this range the presence of construction personnel and the activity of plant and machinery is likely
to have a significant effect on breeding success if it coincides with the breeding period. Such an effect
could range from physical disturbance of the nest and nesting habitat itself to indirect effects that result in
displacement or lowered breeding success. Between the range 20 m to 50 m for some species the
disturbance effects may cause lowered breeding success via various mechanisms. For other species that
breed within the open pasture habitat such as Lapwing there would also be high sensitivity at close range
and, in addition, the disturbance effect will act over a greater distance (c. 100 m). This depends upon the
nature of the civil engineering activities (continuous/intermittent, temporary/short duration).

The cable is to be lain underground. Theoretically, the worst case scenario is that the activities (see
Section 3.4.3) could cause the complete loss and/or displacement of all breeding birds within 50-100 m
along the route. This scenario refers to the coincidence of the proposed activities (majority of the route
trenched, minor sections directionally drilled) with the breeding season and that the proposal resulted in
the unassisted regeneration of the baseline vegetation and habitats over the medium term. Based on the
responses of the majority of species to similar activities elsewhere, the bird community would return to the
baseline situation over the medium term. Table A4.1 in Appendix 4 indicates an estimated total of 105, 91
and 128 breeding bird territories along the three routes respectively (Figure 3.5) with the slightly higher
contact rate of 33/km along Route 3 versus 27 to 32/km along the other two routes. The ornithological
survey data indicate that there is one Schedule 1 listed breeding species (the Barn Owl) on Route 2
(although also observed on Route 1 in other surveys) that is classified as a sensitive feature (as mentioned
in Section 5.4.2.2).

On this theoretical basis there would be a significant impact on the biodiversity of this sector of farmland,
SSSI and Country Park (this could be a high magnitude effect over the short to medium term).
Therefore, in terms of the overall quality of the breeding bird assemblage at this site the worst case
scenario could result in a significant impact.

Mitigation:

The prime mitigation for direct effects is the selection of an underground cable route versus an overhead power line route
(which also includes ground disturbance at intervals). The latter option introduces an unknown potential for bird
strike both for breeding birds and for the wintering/migrant bird communities.

The installation should be schedule outside the breeding season (April to August), so that the residual effects will be
temporary changes to vegetation along the route that are classified as minor/moderate in scale on the breeding bird
community which remain in the area. As an additional measure, it is recommended that Routes 3 is the preferred
option to avoid the potential for disturbance to the Schedule 1 listed species.
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Route 1 Route 2 Route 3

Barn Owl High High Medium

Reptiles High - Country Park

Medium – Elsewhere

High – Country Park

High – Elsewhere

High – Country Park

High – Elsewhere

Water
Voles

High Medium Low

Brown
Hare

Low Medium High

Table 5.6 Potential Protected Species Impact Assessment

Status: Known / Potential



The southern route from the shoreline to the B1032 follows the existing access into the Country Park and thus
disturbance from the proposed trenching activities coincides with the baseline zone of transport and human impacts at
this site. Similarly, the selection of Route 3 utilises an existing transport/utility corridor through the more sensitive,
low-lying sections of the Country Park and SSSI. In addition this route involves a greater proportion of trenching
through the less sensitive (and routinely disturbed) arable farmland compared with Routes 1 & 2.

The key mitigation measures for indirect impacts due to changes in bird habitat are:

• the selection of the preferred Route 3 that minimises the changes to the site’s hydrology and hence effects on the SSSI
and Country Park

• the use of engineering techniques for crossing the more sensitive drainage features of the site (directional drilling) that
result in negligible or minimal effects (of a temporary nature)

• for the remaining, less hydrologically or habitat sensitive sectors of the survey area (for example, arable farmland), the
dimensions of the trenches and associated ground disturbance are classified as minor in scale and temporary in
nature

Following these procedures it is predicted that there will be no long term, significant impacts on the species of
conservation concern listed in Table 4.7. Therefore, in terms of the overall quality of the breeding bird assemblage at
this site the mitigate effects will result in a non-significant impact.

5.4.3.1.2 Indirect effects - Hydrology

The indirect effects of trenches and directionally drilling on the hydrology and water table could result in
changes to the baseline habitat. Unmitigated alterations to the hydrological regime would favour some
species and possibly reduce the suitability of breeding habitat for others. For example, inappropriately
sited open drains could lower the water table in parts of the grazed pasture and change its suitability for
breeding waders such as Lapwing. Alternatively, inappropriately sited open drains in the marshland
sector of the SSSI could alter the distribution of Phragmites and other rank vegetation which would
change the holding capacity of the site for wetland species such as Reed Bunting, Reed and Sedge
Warbler. Overall, the breeding birds associated with aquatic and marshland are assessed as more sensitive
than the farmland or woodland groups observed.

Mitigation:

Mitigation for the hydrology includes ensuring that the ground flow remains consistent through the cable trench so that
drainage patterns are not altered. It is thus essential to ensure the earth is not compacted when relaid. The magnitude
of changes if these procedures are correctly followed are predicted to be negligible/minor in scale and of short duration.
Therefore, the overall impact is classified as of low significance.

5.4.3.2 Marine

5.4.3.2.1 Background to Assessment

The effects of wind turbines on terrestrial birds has been studied and documented and there have been a
small number of research projects on wind farm/bird interactions in the inshore or near shore
environment (Guillemette et al, 1998; Dirksen et al, 1998; Pettersson, 2001 & 2002; Percival, 2001). The
results of the former monitoring has shown low numbers of collisions and no clear evidence of habitat
displacement, and, where possible effects have been identified, they are variable between species

(Clausager & Nøhr, 1995). Species groups such as wildfowl are known to alter the flight paths in response
to wind turbines at greater distances away than other bird groups (Winkelman, 1992a; Clausager & Nøhr,
1995). The studies in marine environments have demonstrated that wildfowl divert around wind farms in
both diurnal and nocturnal conditions (Dirksen et al, 1998; Pettersson 2001, 2002). At present the results
of monitoring do not show clear effects of habitat displacement by species of sea duck from areas of sea
between wind turbines (Guillemette et al, 1998).

Offshore structures such as oil and gas platforms that support substantial lighting can attract seabirds that
appear to use the lighting to assist in the location of prey at night (Weise et al, 2001). The level of lighting
proposed on the offshore wind turbines during their operation will be of significantly reduced intensity
and concentration, remote from the sea surface and therefore markedly less attractive to marine birds.
There are examples of nocturnal foraging by Black-headed Gull in between two near shore wind turbines
1 km off Blyth Harbour, Northumberland without evidence of an adverse impact (Lawrence pers. obs.
2001).

In the light of some areas of uncertainty it is not possible to ascribe quantitative predictions of impacts for
those species identified in this report, instead the risk of impacts has been assessed on the following
categories:

• direct effects - the risk of collision

• direct effects - the risk of habitat loss

• indirect effects - the risk of habitat displacement and displacement of flight paths

Reference is made to the impact assessment matrix that is under development from work on terrestrial
bird populations with Scottish Natural Heritage and adapted for the assessment of offshore wind farm
development (Percival, 2001). The assessment of significance of effects is also supplemented by
information on species’ behaviour that may inform how they would respond to wind turbines.

5.4.3.2.2 Breeding birds

The Gunfleet development area is outside the foraging range of the nearest colonies of Little Tern and
Avocet. The proposal is predicted to have a negligible risk of impact on the integrity of the local breeding
populations of Avocet and Little Tern.

The proposed area appears to be within the foraging range of the nearest colonies of Common Tern and
Sandwich Tern but the recorded rate of activity was low and located outside the development area.

Therefore the proposal is predicted to have an effect of low or negligible magnitude on a population of
medium sensitivity. The predicted impact is classified as minor/moderate on the integrity of the local
breeding populations of Common Tern.

With reference to indirect effects, there are predicted to be no changes to the relevant fish stock prey
from the three phases of the proposal: construction, operation or decommissioning.
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The development area is remote (>15 km) from the nearest major breeding colony of Cormorant and
they were present more frequently along the coastal waters. A minor proportion of the birds observed
flew at heights that correspond to the rotor heights and the risk of collision is predicted to be low.
Observations over nine years indicate that this species is unaffected by wind turbines (Still et al, 1996), so
the impact is considered negligible.

Mitigation:

For each of the species with breeding populations of conservation significance the main features that mitigate for
potential effects are:

• the siting of the wind farm remote from their habitat requirements

• the low frequency of foraging by some species on the development area.

An additional feature in mitigation is the evidence of habituation by terns to wind turbines (e.g. on the Mersey Narrows
& North Wirral Foreshore SPA) and no evidence of habitat displacement or other disturbance effects (Blyth offshore
wind turbines, unpublished 2002). Consequently, the proposed site is a mitigation factor in itself, reducing the
sensitivity of the environment to low, and thus resulting in impacts of minor significance.

5.4.3.2.3 Wildfowl & waders

Great Crested Grebe

The development area provides foraging habitat for less than approximately 4% of the wintering
population of Great Crested Grebe for one to two months of the winter. There is some evidence of
habituation by this species to wind turbines in a shoreline context (Winkelman, 1989) and no evidence of
habitat displacement or other disturbance effects. This species shows a response to boat movements only
within 100-300 m and therefore disturbance from activities associated with the operational wind farm is
expected to be low. A negligible proportion of the birds observed flew at heights that correspond to the
rotor heights and the risk of collision is predicted to be low.

Therefore the proposal is predicted to have an effect of low or negligible magnitude on a population of
low sensitivity. The predicted impact is classified as negligible/minor on the local wintering population of
Great Crested Grebe.

Brent Goose

The development area itself does not provide a habitat used by this species and the frequency of flights
through the site accounts for less than 0.1% of the local wintering population of Brent Geese. The
majority of these observed flights took place below rotor height and the risk of collision is predicted to be
low. There was no evidence that the south-west Gunfleet lies on a regular flight path between different
SPA resorts along the Essex coast. There is evidence of diversion around wind turbines by other geese
species in an in/offshore context as well as flights between offshore wind turbines by Brent Geese
(Pettersson, 2001 & 2002).

The three phases of construction, operation and decommissioning are predicted to result in a negligible
effect. Thus, the proposal is predicted to have an effect of low or negligible magnitude on a population of

medium sensitivity and the predicted impact is classified as minor on the local wintering population of
Brent Geese.

Duck

The development area does not provide a habitat commonly used by this group of species and the
frequency of flights through the site accounts for less than 0.1 % of the local wintering population of
duck. The majority of these observed flights took place below rotor height and the risk of collision is
predicted to be low. As with Brent Goose, there was no evidence that the south-west Gunfleet lies on a
regular flight path between resorts along the Essex coast.

The construction, operation and decommissioning phases are predicted to result in a negligible effect.
Therefore the proposal is predicted to have an effect of negligible magnitude on a population of medium
to low sensitivity and the predicted impact is classified as minor.

Waders

The development area does not provide a habitat used by waders. The nearest sandbar is more than 1 km
from the margins of the development and is occasionally occupied by small flocks for a few hours. The
frequency of flights through the site based on the 2001/02 observations is low and involves small flocks of
waders (and more frequently small sized species). These account for less than 0.1% of the local wintering
population and the south-west Gunfleet does not lie on a regular flight path between different SPA
resorts. All the observed flights took place below rotor height and the risk of collision is predicted to be
low to negligible. There is predicted to be little risk of disruption of flight paths by the development.

The construction, operation and decommissioning phases are predicted to result in a negligible effect.
With reference to indirect effects, there are predicted to be no changes to the relevant mudflat/sandbank
invertebrate prey from the three phases of the proposal: construction, operation or decommissioning.

Consequently, the proposal is predicted to have an effect of negligible magnitude on populations of
medium to low sensitivity and the predicted impact is classified as minor. Those species of wader classified
as moderately sensitive such as Whimbrel, Ruff and Avocet constituted a negligible proportion of
observations (or unassigned species) and the risk of an impact is assessed as very low.

Mitigation:

The main features that mitigate for potential effects on Great-crested Grebe are:

• the siting of the wind farm on Gunfleet Sand remote from their main estuarine habitat

• the lower frequency of foraging on the development area and expected habituation to the new structures

The main features that mitigate for potential effects on Brent Geese are:

• the siting of the wind farm remote from their main saltmarsh habitat

• the low frequency of flights across the development area
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The siting of the wind farm on the Gunfleet bank remote from the main shoreline and mudflat habitats of the species of
duck and waders recorded above and the low frequency of flights across the development area will mitigate for potential
effects.

5.4.3.2.4 Sea birds

Red-throated Diver

From aerial surveys in 2002, the area of sea off the Foulness mudflats supported the majority of the
Thames estuary divers whereas the south-west half of Gunfleet Sand was typical of their dispersed
distribution elsewhere in the estuary. Based on the boat observations during the 2001/02 winter the
development area provides, or is adjacent to, foraging habitat for just under 20% of the local wintering
population of Red-throated Diver for one to three months of the winter.

There is evidence that divers continue to rest on the sea surface in the vicinity of wind turbines during
their spring or autumn passage (Pettersson, 2001 & 2002). Thus the potential for habitat displacement is
assessed as moderate to low, although there is a lack of information on the ‘tolerance’ distances. This
species shows a response to boat movements within 1000 m and therefore disturbance from activities
associated with the operational wind farm is expected to be moderate to low. Note that the baseline
activity of fishing boats and other vessels is moderately frequent in this sector of the Thames. The
additional activity associated with the wind farm is predicted to increase the potential for disturbance by a
minor factor.

During migratory flights divers tend to alter their flight paths so that fewer individuals pass through or
near to wind turbines (Pettersson, 2002) i.e. they make measured diversions further in advance of wind
turbines than other species. Around 8% of the birds observed around the south-west half of Gunfleet
Sand flew at heights that correspond to the rotor heights and the risk of collision is predicted to be low.
This assessment refers to single figures of birds without the adjustment for behaviour described above).
From the observations in 2001/02 the south-west half of Gunfleet Sand does not appear to lie on a
migration route for this species. There was no indication that divers adopted a clear flight path between a
regular feeding area or roost area and therefore the development is unlikely to disrupt this aspect of their
behaviour.

Therefore, the proposal is predicted to have an effect of low magnitude on a population of high
sensitivity. The predicted impact on the local wintering population of Red-throated Diver is classified as
minor/moderate.

Gannet

Gannet were recorded in single figure numbers and they were dispersed over the full survey zone. This
species is attracted to and follows boats and therefore disturbance from activities associated with the
operational wind farm is expected to be negligible. A small proportion of the birds observed flew at
heights that correspond to the rotor heights and the risk of collision is predicted to be low.

Therefore, the proposal is predicted to have an effect of low or negligible magnitude on a population of
low sensitivity and the predicted impact is classified as negligible/minor.

Guillemot

The peak numbers of this species were recorded for a relatively short period during the 2001/02 winter
and they were dispersed over the survey zone. This species shows a response to boats between 100-300 m
and therefore disturbance from activities associated with the operational wind farm is expected to be
negligible. None of the birds observed flew at heights that correspond to the rotor heights and the risk of
collision is predicted to be negligible. There was no evidence of large scale migration over the north
Thames inshore waters and therefore the proposal is unlikely to disrupt flight paths.

The proposal is predicted to have an effect of low or negligible magnitude on a population of low
sensitivity and the predicted impact is classified as negligible/minor.

Other species such as Little Auk were present in single figure numbers on a sporadic basis during the
winter and the proposal is predicted to have an insignificant effect on their use of the inshore waters on
the north side of the Thames estuary.

Fulmar

This species was relatively infrequent and individuals were dispersed over the survey zone. Fulmars show
some tendency to follow boats and therefore disturbance from activities associated with the operational
wind farm is expected to be negligible. None of the birds observed flew at heights that correspond to the
rotor heights and the risk of collision is predicted to be low.

The proposal is predicted to have an effect of low or negligible magnitude on a population of low
sensitivity and the predicted impact is classified as negligible/minor.

Common Scoter

From aerial surveys in 2002 the area of sea off the Dengie and Foulness mudflats supported the majority of
the Thames estuary Common Scoter. Most of the records during the boat surveys around the south-west
half of Gunfleet Sand refer to flocks of less than 12 (maximum 65) in flight and there was no evidence
that the development area represents an important feeding or roosting area. Evidence gathered
elsewhere suggests that the best way to mitigate any potential impact on sea duck is to avoid siting wind
turbines on sea bed characterised by a large biomass of prey (Guillemette et al, 1998 & 1999). The
benthic surveys (Titan, 2002) in this report confirm that the development area supports a low or
moderate biomass of prey.

There is evidence that other sea duck continue to rest on the sea surface in the vicinity of wind turbines
during their spring or autumn passage (Pettersson, 2001 & 2002). In addition sea duck such as Eider feed
in close proximity, for example flocks of this species fly and land within 100 m distance of wind turbines
(Guillemette et al, 1998). Thus, the potential for habitat displacement is assessed as low to moderate.
Common Scoter show a response to boat movements within 1000-2000 m and larger flocks of >1000 show
greater reaction distances. The disturbance from activities associated with the construction and operation
of the wind farm is expected to be low since the separation distance to their closest resting/feeding areas
is >2 km and the typical flock sizes were <100. In addition, the route of the service vessels to and from
port to the development area does not cross their main activity zone. Note that Common Scoter are
currently acclimatised to the level of fishing boat activity in this sector of the Thames. The potential for
disturbance due to the additional activity associated with the wind farm is predicted to be minimal.
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Observations on large migratory flights of sea duck show that they alter their flight paths so that fewer
individuals pass through or near to wind turbines (Pettersson, 2002). The major proportion of the birds
observed around the south-west half of Gunfleet Sand flew at heights below the rotor heights and the risk
of collision is predicted to be low (Tulp et al, 1999). From the observations in 2001/02 the south-west half
of the Gunfleet does not appear to lie on a migration route for this species nor was there any indication of
flight paths between regular feeding and roost areas. Therefore, the development is unlikely to disrupt
these aspects of their behaviour.

There are predicted to be no changes to the relevant invertebrate prey of Common Scoter from the
baseline situation from the three phases of the development.

Therefore, the proposal is predicted to have an effect of low magnitude on a population of high
sensitivity. The predicted impact on the local wintering population of Common Scoter is classified as low.

Eider

This species was relatively infrequent and they were dispersed over the survey zone. As detailed above the
responses of this species have been evaluated at more than one offshore wind farm and disturbance from
activities associated with the construction and operation of the Gunfleet wind farm is expected to be
negligible. There were too few observations to categorise their average flight heights, but extrapolation
from other studies suggest that the risk of collision is low (Pettersson, 2001 & 2002).

The benthic survey in this report confirms that the development area and the route of the sub sea cable to
Holland-on-Sea supports a low/moderate biomass of prey (Section 4.3.5).

The proposal is predicted to have an effect of negligible magnitude on a population of low sensitivity and
the predicted impact is classified as negligible/minor.

Kittiwake

This species was present at a moderate frequency and individuals were found over the survey zone,
possibly associated with the bank or bank edges. Kittiwake show some tendency to follow boats and
therefore disturbance from activities associated with the operational wind farm is expected to be
negligible. The majority of the birds observed flew at heights below the rotor height and the risk of
collision is predicted to be low.

The proposal is predicted to have an effect of negligible magnitude on a population of low sensitivity and
the predicted impact is classified as negligible/minor.

Gulls

The larger species such as Herring Gull, Lesser black-backed and Greater black-backed Gulls were present
in moderate numbers throughout the survey zone. All these species show a strong tendency to follow
boats for fish discards and therefore disturbance from activities associated with the operational wind farm
is expected to be negligible. Approximately 20% of the gulls observed flew at heights within the rotor
height and the risk of collision is predicted to be low to moderate (Painter et al, 1999).

The south-west half of Gunfleet Sand does not lie on a flight path between regular feeding and roost areas
for gulls (Glover, 1979). The use of the closest exposed sand bank for resting by gulls is not predicted to
be changed by the construction and operation of the windfarm. Therefore, the development is unlikely
to disrupt these aspects of their behaviour.

The availability of fish discards from vessels is restricted to deeper channels parallel to Gunfleet Sand and
the development is unlikely to alter this baseline situation by a significant amount. Thus there are
predicted to be no direct or indirect changes to the relevant fish stock prey from the construction or
operation phases of the development.

The proposal is predicted to have an effect of negligible magnitude on populations of low sensitivity and
the predicted impacts are classified as negligible/minor.

Mitigation:

The main features that mitigate for potential effects on Red-throated Diver are:

• the siting of the wind farm on Gunfleet Sand some distance from their main focus of distribution on the Essex coast

• the location of the development away from the sea bed with higher biomass (and associated fish prey)

• the expected habituation to the new structures

The wind farm will be sited remote from the main breeding or wintering habitats of auks and the low frequency and
small numbers of Guillemot present within the development area will mitigate for potential effects.

5.4.3.2.5 Land bird migrants

The sample observations over one autumn and one spring indicate that there was a moderate passage of
song birds that lasted a few weeks over the sector of sea covered during the boat surveys. Disturbance
from activities associated with the construction or operation of the wind farm is expected to be negligible
based on observations of broad front migration over other inshore and offshore structures. The majority
flew at heights below the rotor height and the risk of collision is predicted to be low to moderate in most
weather and visibility conditions (Benner et al, 1993; Still et al, 1996). Gunfleet Sand does not lie close to
or on a leading edge landform that can focus autumn migration flight routes (Bevanger, 1994). The
development is therefore sited away from features along the Essex or Suffolk coast where migration
intensity could be high.

The type of shipping and flight navigation safety lighting supported by the wind turbines during their
operation will be of low intensity and intermittent in nature. Thus the potential for the attraction and
disorientation of nocturnal migrants to light sources on the wind turbines is assessed as low.

The level of lighting proposed on the offshore rig during construction will be flood and spot lamps of
significant intensity and therefore during specific nocturnal conditions in autumn (and to a lesser extent
in spring) there may be an effect on passing migrants. There are no published studies to compare the
potential disorientation or bird strike effects noted for older lighthouses with brightly lit oil or gas
platforms. The predicted magnitude of bird strike with the rig structure during construction is judged to
be a moderate/low impact of short duration and sporadic in nature. For example, construction could
take place during one or more autumns (or springs) that did not coincide with weather conditions
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associated with large ‘falls’ of migrants. The more susceptible species will be migrant song birds and in
general their populations are large and so would be assessed as of low sensitivity. Thus, the predicted
impact would be negligible on the population viability of these migrants.

Overall, the proposal is predicted to have an effect of low magnitude on populations of low sensitivity and
the predicted impacts are classified as negligible/minor.

Mitigation:

The site location away from the expected main flight paths of a group of species of lower conservation significance will
mitigate for potential effects. In addition the observed distribution of flight altitudes of diurnal migrants is below the
height of the wind turbine rotors. The proposed type and intensity of lighting on the operational wind farm is not
expected to cause disturbance or attract nocturnal migrants. The potential for adverse effects caused by lighting during
construction is expected to be minimal and short in duration, and no medium or long term effects on the populations of
land bird migrants are predicted.

5.4.3.3 Alternative locations and cumulative effects

From the limited bird surveys over the wider area it is not clear that alternative locations in the same
region would represent a measurable difference in the overall impact on bird populations compared with
the low level predicted at the current site.

There is no clear evidence to indicate that an alternative site layout or design would result in measurable
differences in the residual effects on bird populations (via bird strike or habitat displacement) that have
been predicted on the south-west end of Gunfleet Sand.

With reference to other developments of a similar nature and scale, the proposed scheme on Kentish Flats
is the closest to Gunfleet Sand. The baseline data on bird populations and distribution for the Kentish
Flats project were not available for this report and therefore there are limitations on such an assessment.
The theoretical cumulative effects of two proposals within the mid to outer Thames estuary would need to
combine to impinge upon the survival and conservation status of single, shared populations of marine or
intertidal birds in order to result in cumulative effect. For example a species of conservation concern may
utilise the whole of the Thames estuary at various points over the annual cycle and the effects of a single
project could theoretically result in sub-significant effects whereas the addition of the second project
could be predicted to result in a significant cumulative effect. Based on the ‘target’ bird populations
identified in this report and the predicted magnitude of the effects, the likelihood of such a combined
effect is predicted to be low. In terms of the uncertainty of these predictions, there are few other
foreseeable natural or manmade changes to the respective development areas that would result in major
changes to the use that the key bird populations make of them in the future.

At the wider scale of the use of nearshore or inshore waters throughout western Europe by key species
during their life cycles could theoretically be effected in a cumulative manner by the addition of the
Gunfleet proposal to those offshore windfarms in operation or planned for the future. However, the
scope of such strategic cumulative impact assessment is beyond the scope of this report.

5.4.4 Impact on Benthic Communities

5.4.4.1 General

The main factors that affect the benthic community (organisms that live on the seabed) composition are
salinity, substrate type (Warwick & Davies, 1977; Rees et al, 1999a), wind stress (Emerson, 1989; Hall,
1994), tidal stress (Warwick & Uncles, 1980; Rees et al, 1999a), water depths and water temperatures (Rees
et al, 1999a). In addition, factors such as fishing intensity (Hall, 1994) and inputs of nutrients (Beukema,
1991) and other pollutants can affect benthic communities. Other influences, which need further
investigation, include the sedimentary and overall hydrodynamic environment (Snelgrove & Butman,
1994).

Even when these important physico-chemical and social factors remain relatively constant at a location
there can be significant changes to the community composition, particularly for those species that have
periodic strong or weak year classes (Eagle, 1975). This makes the interpretation of benthic invertebrate
data more complex, even when they are collected by the same personnel using the same techniques.

For the majority of factors that affect benthic community structure, it is predicted that the Gunfleet Sand
wind farm will result in changes that are either within the measurable baseline variation and/or be
non-significant effects. The possible exceptions are:

• Loss of some sandy subtidal habitat, due to installation of the monopiles

• Introduction of hard substrate (monopiles) plus artificial seaweed and/or rock/gravel used for scour
control

• Localised scouring will result in a reduction of the silt and clay content and possibly a reduction in
organic content

• “Reef Effects” of the monopiles

• Reduction in trawling, affecting fish populations and disturbance to the seabed

• Inputs of contaminants such as anti-foulants, zinc and copper

Each of these is discussed below in the relevant section (construction, operation, and decommissioning).

Underwater noise generated by an offshore wind farm is unlikely to affect marine invertebrates (ETSU,
2001).

5.4.4.2 Construction Phase

5.4.4.2.1 Loss and Disturbance of Existing Sandy Habitat

A small amount of the existing seabed habitat will be lost due to the monopiles (c. 715m2) and there will
be temporary disturbance along the cable route (c. 35000m2). The baseline benthic invertebrate
communities along the cable route are highly adapted to mobile sediments and a dynamic marine
environment. Recolonisation of the sediment disturbed by trenching the cable is expected to be rapid
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and it will probably be difficult to distinguish the benthic community along the cable route from adjacent
areas within 1-2 years.

5.4.4.2.2 New Habitats

The loss of sediment habitat due to the monopiles is permanent and cannot be directly replaced. In its
place, there will be an overall increase of over 1400m2 in the surface area available for the benthic fauna
to colonise, due to the vertical monopiles and the presence of the scour protection. The scour protection
is expected to be a consist of “artificial seaweed” with gravel or rock armouring if required (see
Operational Phase).

5.4.4.2.3 Increased Suspended Solids and Turbidity

Construction activities such as piling and trenching will result in a localised increase in the concentration
of suspended solids due to the release of silt and clay particles from the sediment.

The literature on the impact of suspended solids on marine life has been reviewed by Moore (1977).
Some benthic invertebrates are very sensitive to increases in the suspended solid concentrations in the
water column, especially groups such as sponges, bryozoans and some filter-feeding bivalve molluscs.
Although each of these groups contains species that are tolerant of high concentrations of suspended
solids, the number of species that can thrive (or community diversity) decreases with increasing
suspended solid loads.

Due to the naturally high levels of suspended solids at Gunfleet Sand during normal current and storm
events, it is likely that the majority of the marine invertebrates in the area are adapted to suspended solids
and therefore of moderate or low sensitivity. Combined with the relatively short duration of piling or
trenching at any one location resulting in low magnitude effects, the impacts are predicted to be minor.

5.4.4.3 Operational Phase

From studies of previous developments in the marine environment, it is predicted that the effects on
marine invertebrates will be restricted to the immediate vicinity of each turbine, probably in the zone
0-30m. The inner part of this zone will be affected by scour and the outer part possibly by subtle changes
in sediment deposition, particle size and organic content. Based on an upper limit of 30 m radius, the
maximum area that could be affected by 30 turbines is 8.5 ha (approximately 21 acres), out of a total wind
farm area of 1000 ha, i.e. 0.85%. Over the operational lifespan of the project this is considered to be a
maximum for operation and maintenance effects on marine invertebrates.

5.4.4.3.1 Loss of Sandy Habitat

The 30 monopiles will occupy a total area of about 715 m2 of shallow sandy habitat. This is 0.0715 ha
(approximately 0.18 acre) or 0.00715% of the total area of the wind farm and is classified as low
magnitude. Based on the even distribution of benthic community types over the Gunfleet bank, classified
as moderate/low sensitivity, the loss is of low/negligible ecological significance.

5.4.4.3.2 Colonisation of New Substrates

The monopiles will be colonised by a range of species such as algae, barnacles, mussels, annelids, hydroids
and ascidians (Henschel et al, 1990a & 1990b). Other groups that are expected include sponges,

amphipods, isopods and decapods (shrimps & crabs). Due to the application of an anti-fouling paint, the
diversity of this group is expected to be lower in the immediate vicinity of the access ladder, and possibly
near the sacrificial zinc anodes (due to release of zinc). The net increase in the surface cover of this
community type is classified as a small, positive and longterm environmental effect of the wind farm.

5.4.4.3.3 Scour and Scour Protection

Localised scour around each monopile is expected to cause a reduction in the percentage of silt and clay
in the surface sediments, and also a reduction in the organic content of the sediments.

The predicted maximum depth of the scour hole is 1.34 m, and the maximum volume of eroded sediment
per monopile is around 184 m3 (Section 5.3.4.4). The diameter of the scour hole may reach 30 m (i.e. a
distance of 12.5 m from the edge of the monopile).

The maximum area in which the benthos could be affected is expected to be within a 60 m diameter. The
inner zone, to a diameter of 30 m, will be affected by the scour hole. The outer zone may experience
increases in sediment deposition and erosion, with resultant reduction in benthic diversity and
productivity. Within this outer zone, small changes may be expected in the benthic community (at the
level of low significance) that can be detected by routine monitoring of selected sites.

The scour protection options include “artificial seaweed”, gravel or rock armouring, or a combination of
the three (see Section 5.3.4.4.2).

If artificial seaweed is used, the early colonisers of the fronds are expected to include barnacles, hydroids,
bryozoans, juvenile bivalves (e.g. mytilids), sea spiders, tubiculous amphipod crustaceans and tubiculous
polychaete worms. On the mat between the fronds, the most likely species are mobile epifauna such as
shrimps, prawns, hermit crabs, starfish and brittlestars.

If rock armouring is needed in addition to the artificial seaweed the diversity is expected to be higher, due
to the stable substratum. In addition to the groups listed above, colonisers would be expected to include
various sponges, anemones and sea squirts. The community composition will be determined by a range of
factors, including the size and type of rock used. Some rocks are soft enough to be bored by certain
invertebrates. The amount of irregularities and pitting of the rock will also affect benthic community
composition.

If cobbles and pebbles are used, the main colonisers are likely to be species such as the tubiculous
polychaete Pomatoceros triqueter, various bryozoans and the barnacle Balanus crenatus. If gravel is used as
the armouring the diversity will be relatively low if the gravel is in regular motion, due to abrasion of any
attached invertebrates.

5.4.4.3.4 Reef Effects

Studies have shown that fish, and some invertebrates, aggregate around new structures that are placed on
the seabed. This includes man-made structures such as piers and oil platforms (Page et al, 1999).
Depending upon the species being considered, the structure may either attract individuals from
surrounding areas (in which case there is no net increase in biomass) or not affect densities in the
surrounding area, in which case total biomass for that species increases. The available data on the impacts
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of artificial reefs on fish densities and biomass have been reviewed by Pickering & Whitmarsh (1997) and
Grossman et al (1997).

In consideration of these reviews, the effect of the monopile structures is likely to be neutral on a regional
basis with the potential to increase the densities of some fish species locally.

5.4.4.3.5 Reduction in Trawling

The predicted reduction in trawling effort over the bank, will result in less disturbance of the seabed
which will be beneficial to most benthic fauna.

Trawling causes a range of environmental effects, that include scraping and ploughing of the seabed,
sediment resuspension (Churchill, 1989; Riemann & Hoffmann, 1991), destruction of non-target benthos,
dumping of discards and reduced concentrations of dissolved oxygen (Riemann & Hoffmann, 1991).
These impacts have been reviewed by Jones (1992). Impacts of trawling on benthic invertebrates have
been studied by Lindegarth et al (2000). Due to the natural variability in benthic populations over time,
they studied several control and trawled sites. MAFF studies have shown that beam trawling of an area of
stable sediment reduced the number of taxa per grab and the mean densities of some taxa decreased
(Kaiser & Spencer, 1996; Kaiser et al, 1998). The same studies showed no effects of beam trawling at a
sandy site with mobile megaripples.

The damage caused by beam trawling has increased since ‘tickler’ chains were introduced (de Groot,
1984). These chains increase the catch of flat fish but also increase the amount of by-catch and disturb
the sediment more.

A reduction in trawling at Gunfleet Sand is expected to result in a decrease in the disturbance of the
seabed. Lateral dispersion and burial of surface organic matter has been reported in otter trawling trials
in the USA (Mayer et al, 1991). It has been estimated that trawls penetrate coarse sand to a depth of 1cm
and bring 39kg of sand into suspension every second (Churchill, 1989). The corresponding figures for
fine sand were 2 cm depth and 78kg/s and for muddy sand 4cm and 112kg/s. Despite the importance of
fishing in resuspending sediment, in shallow waters it will normally be currents and storm events that are
the dominant factors (Churchill, 1989). The effects of fishing may be greatest in periods of calm weather
and in deeper waters. Fishing is also of greater importance in areas with sedentary long-lived species are
found, for example pink seafans (Eunicella verrucosa) and Ross coral (a bryozoan, Pentapora foliacea) that
extend into the water column. These species are adapted to high currents but are readily damaged by
fishing gear. Based on habitat requirements and the benthic surveys, the Gunfleet Sand does not support
these susceptible groups of marine fauna.

By-catch from fishing vessels is discarded into the sea, and much of the by-catch (especially fish, sea
urchins and swimming crabs) incurs a high mortality rate (Kaiser & Spencer, 1995). Although it is
possible that the decrease in trawling may lead to a resultant decrease in by-catch, this effect at Gunfleet
Sand should be relatively small. It may be counter-balanced by the presence of new hard substrate (the
monopiles), and expected colonisation by epifauna (mussels, hydroids, sponges), which would provide a
new food source for species such as velvet swimming crabs (Necora puber), small spider crabs (e.g.
Macropodia species), common starfish (Asterias rubens), small blennies and gobies. Thus, there may be shift
in relative abundances of vagile species (those which disperse easily).

5.4.4.3.6 Inputs of Contaminants

The main contaminants that may enter the marine environment during the operational phase of the wind
farm are zinc (from sacrificial anodes used to prevent corrosion of the monopile) and anti-fouling
compounds (used to prevent marine organisms from colonising the access ladder), as covered in Section
5.3.2.

There is insufficient information on zinc inputs from the sacrificial anodes to determine whether there
will be any localised effects. Dissolved zinc is toxic to marine life at low concentrations and the

Environmental Quality Standard (EQS) is only 40µg/l as an annual mean value. However, the dilution
rates will be very high and it is therefore unlikely that impacts will extend beyond a few metres from each
anode.

Anti-fouling compounds can result in significant localised effects on some marine life, and this has been
studied in marinas (Thomas et al, 2002). These compounds are designed to be toxic to marine life and
are therefore only used in situations where it is essential that marine organisms do not colonise a
structure. For the wind turbines the only part of the structure that requires treatment is the access ladder.

5.4.4.4 Decommissioning Phase

The impacts from the decommissioning phase will be very similar to those of the construction phase.
Changes will again be of low significance, but will include the removal of the hard substrate (monopiles),
resumption of fishing, shore term re-suspension of sediment due to the jack-up rig, removal of inputs due
to anti-fouling paint and zinc dissolution, and the removal of scour protection (if requested by the
regulatory body). There would be some advantages in leaving the scour protection in place, as it will have
developed a diverse fauna.

Overall, the impacts on benthic invertebrates are considered to be medium term and slightly positive to
moderately positive - of minor to moderate significance. The diversity of benthic invertebrates is expected
to increase due to the introduction of hard substrates.

Mitigation:

No mitigation measures are proposed.

5.4.5 Impacts on Fish and Shellfish

5.4.5.1 General

CEFAS has produced a set of time-series maps depicting commercial fish species sensitivity to seismic
disturbance throughout the year. Within these maps March, April and May are identified as particularly
sensitive off the Essex coast. This assessment of sensitivity is largely based on the timing of spawning: eggs
and larvae are unable to move away to avoid disturbance and so are more likely to be damaged; secondly,
local disturbance may cause adult fish to move away from preferred spawning grounds which may have a
deleterious effect on spawning success. These criteria are also likely to be relevant for other forms of
disturbance such as trenching or cable laying.

142

Gunfleet Sands Offshore Wind Farm Environmental Statement

Chapter 5 Impacts and Mitigation



In terms of seabed disturbance, herring are particularly sensitive as their eggs are attached to the substrate
in large mats, in well defined areas. Herring spawn in this area from mid-January to early May, with most
spawning believed to be concentrated between February and April. Sole and plaice also spawn close to
the seabed, and may be considered potentially vulnerable to seabed disturbance. Given the spawning
seasons of these species, and their importance to local fisheries, mid-January to the end of April is
considered the most sensitive period to major seabed disturbance in the vicinity of Gunfleet Sand.

5.4.5.2 Physical Obstruction

It is unlikely that vessels will be able to conduct either trawling or drift netting within the wind farm block.
Although there will be no enforced exclusion area (except around the sub-station), drift netters would not
be able to prevent their nets becoming snagged on the turbines. Trawlers could successfully navigate
between them, but given the limited room for manoeuvring should a trawl become snagged it is unlikely
that vessels would risk trying to fish within the wind farm block. However, the presence of the wind farm
is unlikely to restrict activities such as potting, fyke netting and long-lining. Anchored angling (such as is
conducted for thornback on Gunfleet Sand) is also unlikely to be restricted. Drift angling, as often
conducted for bass during summer, may not be possible within the wind farm block.

5.4.5.3 Sediment Plumes

Disturbance of the seabed during construction will create sediment plumes that may cause temporary
effects on some fisheries. The greatest concern would be for herring spawning. The egg mats attached to
the seabed would be vulnerable to smothering as suspended sediment settled out. The potential impact
of localised increase in turbidity caused by trenching activity would need to be considered, especially with
regard to spawning periods of benthic spawning fish species. However, as previously discussed, this is a
shallow, wave-exposed area where natural levels of suspended sediment are often high.

5.4.5.4 Noise

Fish are sensitive to a wide frequency range, but are believed to respond (i.e. show avoidance behaviour)
only to very low and very high frequencies (Knudsen et al, 1994; Nestler et al, 1992). Wind turbines are
not expected to produce significant high frequency noise, therefore only disturbance from low
frequencies needs to be considered. A study looking at the potential effects on fish of low frequency noise
generated by wind farms was conducted by the Danish Institute for Fisheries Research (Hoffmann et al,
2000). This report stated that there may be some disturbance from noise in the 0.05–2KHz range, but
that the constancy of the noise would lead to habituation. Overall, it concluded that the likely effect on
fish species, from noise generated by the wind farm, would be negligible.

Thus, there may be some transient avoidance of the direct vicinity of the turbine bases over the first few
months of operation. Although fish show alarm reactions to noise this tends to occur in relation to
sudden noise inputs such as seismic surveys (Engås et al, 1996). A recent report has shown only minimal
disturbance to fish (saithe, whiting and cod) when a seismic air gun was fired in close proximity (Wardle et
al, 2001). With reference to more continuous sound, fish such as herring and cod show avoidance
reactions, rather than alarm reactions, when exposed to the noise from trawler engines (Engås et al, 1995).
The reduction in noise from fishing vessels will be partially offset by the increase in noise from wind farm
maintenance vessels and the overall impact on fish from vessels would be negligible.

Intermittent noise, which occurs during activities such as piling or trenching, may have an impact on fish
behaviour during the construction phase. The level of noise generated by such activity is considered to be
well within the range of the behavioural audiograms of fish. This is supported by observations of their
reactions, which have commonly demonstrated changes in behaviour, such as alarm and startle responses
(Vella et al, in prep, cited in Vella, 2002). The timing of such activities would need to take into
consideration any potential impacts of species that may be spawning nearby.

Noise effects are considered in more detail in Section 5.5.14.

5.4.5.5 Electromagnetic Fields

It is known that some fish species, notably elasmobranchs (sharks and rays), are sensitive to
electromagnetic fields. The potential effects of fields generated by cables between and from offshore
turbines were assessed by Gill and Taylor (2001) in a research report for the Countryside Council for
Wales. Although limited in scope, the study found that the common dogfish, Scyliorhinus canicula, reacted

to an electrical field of 1000µVolts (the maximum predicted field from an undersea cable carrying 600A
on 150kV cables). However, the behaviour exhibited towards the generating source was highly variable,
with only 8% of reactions being avoidance behaviour. This avoidance response also tended to occur very
close to the zone of maximum field strength, the mean distance at which avoidance behaviour occurred
being 10.4cm. These results should also be viewed in the context that the experimental field strength was
higher than that likely to be generated by cables from the Gunfleet development (the wind farm off Blyth,
for example, utilises 11kV power transmission cables, while Gunfleet will probably use 132kV). Thus,
whilst the study indicates that electromagnetic fields can produce avoidance behaviour in elasmobranchs,
the data available suggest that this effect is quite localised. The general conclusion of this study was that
further research is required before any firm conclusions can be reached. Whilst not directly looking at
electromagnetic fields, experimental fishing trials around the Svante wind farm, in the Nogersund area of
Sweden, were conducted by the Swedish Board of Fisheries between 1990 and 1993. This study found that
all species appearing in the wider area were also caught near the wind farm. It was noted that there was
an apparent increase in numbers caught (varying with species) within 400 m of the wind farm
(Westerberg, 1994).

5.4.5.6 Artificial Reef Effect

Anchored angling and long-lining may positively benefit from the presence of the wind farm, as the
turbine piles will act as an artificial reef. Artificial reefs have been shown in some areas to have a
beneficial effect on angling (e.g. Milon, 1989) and commercial fisheries (e.g. Bombace, 1989; Yamane,
1989). Grove et al (1989) demonstrated that flatfish, including sole and dab, were attracted to submarine
structures at distances of over half a kilometre. Gadoids such as cod and whiting are well know to be
attracted to artificial structures raised off the seabed (Cripps and Aabel, 1995; Valdemarsen, 1979). This
has also been shown, in some cases, to result in an increase in fish catches per unit effort (e.g. Ambrose
and Swarbrick, 1989; Santos et al, 1996; Westerberg, 1994)

The available data on the impacts of artificial reefs on fish densities and biomass have been reviewed by
Pickering & Whitmarsh (1997) and Grossman et al (1997). A recent ETSU report on the effects on
offshore wind farms on marine wildlife concluded that “effects on fish population dynamics will be
determined by immigration/attraction of fish to wind farms following construction” (ETSU, 2001).
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These effects are all of low to medium magnitude on a low to medium sensitivity environment, creating a
minor/moderate positive effect on fish and shellfish in the medium term.

Mitigation:

Once the wind farm is in operation, mitigation will not be required. The monopiles will provide new habitat for algae
which will encourage a more diverse ecosystem. In addition, the absence of drift netting and trawling in the area will
help protect fish stocks on the bank.

However, for construction and decommissioning phases, mitigation is required. The priority is to avoid spawning
periods, particularly for species which use the bank or are especially sensitive to increased sediment in suspension.
Herring is the most sensitive species as their spawn are attached to the seabed in large mats – the period to avoid for
herring is from mid-January to May. Sole and plaice also spawn near the seabed, so could be affected by additional
suspended sediment – their spawning periods are the same as that of herring. Consequently, construction must not be
undertaken from mid-January to May. This will reduce the sensitivity of the receiving environment to low, and thus cbe
of only minor significance.

5.4.6 Impacts on Marine Mammals

5.4.6.1 General

The wind farm may potentially impact marine mammals at several stages in its development. Initially, the
construction of the turbines and the placing of cables between Gunfleet Sand and Clacton-on-Sea may
cause both acoustic and physical disturbance to marine mammals. Subsequently, the operation of the
wind farm will result in a background level of noise within the marine environment and vibration in the
water. In addition, habitat previously available to marine mammals for feeding, breeding, resting (seal
haul-out areas), or as a transit route between other areas may become unavailable due to the positioning
of turbines. Finally, when the wind turbines require repair, replacement or decommissioning, further
disturbance of an acoustic/physical nature might have an affect upon local marine mammal populations.

Documented impacts on marine mammals to intense sound (within the species audible range) have
included both behavioural and physiological effects, such as disruption to ‘normal’ behaviour, exclusion
from an area, interference with communication, interference to navigation, changes in hearing
thresholds, and direct damage to the animal’s hearing. Where noise causes impacts on an animal’s stress
level, changes in vulnerability to disease may occur. Where noise results in marine mammals abandoning
habitat, areas of the life-cycle may be disrupted, particularly breeding and feeding cycles. A wide range of
responses of marine mammals to man-made noise has been documented, but almost all species have been
shown to habituate to reasonable noise levels within the environment (Richardson et al, 1995). However,
the exact nature of the noise generated by the wind farm is discussed in Section 5.5.14.

5.4.6.2 Impact on Cetaceans

The only cetacean species found within the Gunfleet Sand region are the coastal harbour porpoise and
bottlenose dolphin. Bottlenose dolphins are uncommon in the area and unlikely to be affected by the
wind farm. The main factor that could affect the harbour porpoise is noise. Odontocetes (toothed
cetaceans including dolphins and porpoises) are reliant upon sound production to communicate with
one another, to navigate and to hunt prey. Loud man-made noise within the environment could

therefore potentially disturb animals. Odontocetes produce two types of sound: firstly, pure tone whistles
generally in the frequency range 500 Hz to 20 kHz, used mainly for communication with one another; and
secondly pulsed sounds or clicks varying from 500 Hz to 150 kHz, used mainly for echolocation (prey
capture and navigation). Harbour porpoises do not produce whistles, but navigate and hunt prey using
narrow band sonar clicks centred at 120-150 kHz (Tregenza, 2001). The echolocation clicks of the
bottlenose dolphin have a peak frequency at about 40-130 kHz (Wells & Scott, 1999).

Most odontocetes can hear sounds over a wide range of frequencies from 75 Hz to 150 kHz, with greatest
sensitivity around 20 kHz (Evans, 2001). The hearing of porpoises and dolphins is more sensitive at high
frequencies: both species can hear well at frequencies of 100-110 kHz, and they are more sensitive than
phocid seals at all frequencies down to 7-8 kHz (Thompson et al, 2001).

Since the majority of noise produced during construction of the wind farm is below 1 kHz, and operating
levels are likely to be below 100 Hz, both the harbour porpoise and the bottlenose dolphin are likely to be
largely unaffected. The frequencies used by both species to echo-locate and navigate are of a higher
range than those produced during the construction/operation of the wind farm.

Although there is no quantitative information on the auditory sensitivities of baleen whales such as minke
whales, their hearing probably ranges from frequencies of 10 Hz to 10 kHz (this is based on sound
production levels since no audiograms exist), with greatest sensitivity usually below 1 kHz (Evans, 2001).
Although the low frequency hearing range of baleen whales makes them more susceptible to disturbance
at the frequencies produced by the wind farm, the scarcity of baleen whale species in the greater Thames
Estuary means that no significant impact is likely.

As the sighting rate of cetaceans within the area of Gunfleet Sand is low, it is unlikely that animals will be
present within the region during construction of the wind farm. However, porpoises and other cetaceans
are very mobile animals and if individuals were present within the vicinity of sudden loud noise, the most
probably reaction would be avoidance whereby they move away. The greater Thames Estuary is an area of
high vessel traffic, and it is likely that porpoises within the region would already be fairly tolerant to
reasonable levels of disturbance. Vessel noise in the marine environment ranges from frequencies of 10
Hz to 10 kHz and is therefore more likely to impact cetaceans than the noise from the wind farm itself.

The effects are therefore of low magnitude on medium to highly sensitive receptors, resulting in impacts
of minor/moderate significance.

5.4.6.3 Impact on Pinnipeds

Pinnipeds such as grey and common seals are, unlike cetaceans, not reliant upon sound for hunting prey,
and sound is produced primarily for communication. Common and grey seals have a similar hearing
range, at between 1 kHz and 40-50 kHz. Hearing is most sensitive at frequencies of between 10 and 30
kHz (Thompson et al, 2001). At sound frequencies lower than 2 kHz, phocid seals are more sensitive than
small cetaceans such as porpoises and dolphins. Consequently, they are more likely to detect, and are
therefore potentially more susceptible to, disturbance from low frequency anthropogenic noise
(Thompson et al, 2001). The hearing of common seals is better in water than in air: peak frequency
sensitivity in water is 32 kHz whilst in air it is about 12 kHz (Bigg, 1994). In low noise marine
environments, common and grey seals will be able to detect low frequency noises at greater ranges than
porpoises or other small cetaceans. However, within the UK, common seals regularly haul out in
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proximity to military firing ranges suggesting that the species can habituate to loud airborne noise
(Thompson et al, 2001). Several studies have suggested that common seals habituate to new disturbances
within the environment. Common seals recorded foraging within an area moved quickly away when a
strange boat approached, but habituated to the regular presence of a similar boat (SMRU, unpublished
data). Similarly, seals stopped vocalising during the breeding season when strange boats approached, but
continued calling in the presence of loud but familiar ferries (SMRU, unpublished data). During
unfamiliar, loud noise produced during tests with seismic air-guns, both grey and common seals showed a
short-term avoidance reaction to the sudden noise, but continued or returned to forage in the area where
the guns had been fired, suggesting a lesser long-term reaction (Thompson et al, 2001).

Most evidence therefore suggests that seals may show a startle reaction to the low frequency sound
produced during initial construction work at the wind farm site, but are likely to habituate to the noise in
time. Seals may take advantage of such structures in the longer-term as areas of increased prey supply, as
seen around some North Sea oil rigs (Weir, 2001).

Pinniped species have good vision in air and a good sense of smell and are as likely to respond to visual
and olfactory cues as to noise. Seals hauled out on sandbanks are likely to react by returning to the water.
This may have some consequences during the breeding or moulting season, when seals are utilising land
habitat. The abandonment of breeding habitat during the June/July pupping season is likely to be the
most serious potential impact on seals in the Gunfleet Sand region

The wind turbine site is located 2.8 km south-west of the nearest region that is exposed on very low tides,
and the placing of the turbines is therefore at a distance unlikely to directly influence the area of Gunfleet
where seals haul out. Observational data suggest that tidal movements largely restrict the use of Gunfleet
Sand by common seals, and it is likely that seals do not use Gunfleet as their regular haul out but simply
utilise the habitat when the tidal conditions allow it. In contrast, Buxey/Foulness Sands is the major haul
out site within the region. This is located over 5 km to the south-west of the turbine site, so significant
disturbance is not expected.

Again, effects are of low magnitude on highly sensitive receptors, resulting in impacts of minor/moderate
significance.

Mitigation:

Although common seals in Essex represent less than 2% of the entire English population, the animals are valued locally
and several boat trips take tourists to visit the seals each summer. No medium or longterm mitigation measures are
required, but the presence of seals should be monitored when construction work is underwary at the site during the
pupping or moulting seasons . This is when seals are hauled out and a short-term avoidance reaction would be most
damaging to the population. For the breeding population of approximately 40 common seals at Buxey Sand, pupping
occurs during June and July, and moulting during August, and construction work should be limited over this period.
Consequently, when seals are ‘hauled out’ (lying on the sand bank) on Gunfleet Sand, piling should stop until the seals
move. Seals on Buxey Sand should be sufficiently far away for the piling noise not to cause avoidance action.

This does not prevent piling occurring from June to August, but does require observations during construction, and the
cessation of piling if seals are present. The avoidance of piling near pupping seals will reduce the sensitivity of the
receptor and thus reduce the significance to minor.

5.4.6.4 Impact on Otters

Although some signs of otters have been found at Holland Brook, it is likely that very few animals use the
region on a regular basis and the proposed route of the buried cables runs parallel to the brook over only
a short distance. It is probable that most signs of otters from the region have originated from a failed
release programme. Disturbance to any remaining otters is likely to occur only over a short time period
while the cables are being laid. There is no evidence to suggest that otters are entering the marine
environment between Clacton-on-Sea and Gunfleet Sand, and consequently there is no perceived impact
on otters from the wind turbine development.

Since the otter is still scarce within Essex and has been recorded only in freshwaters within the region, the
impact on otters of the wind farm development is considered to be negligible.

5.5 Potential Effects on the Human Environment

5.5.1 Impacts on Landscape and Seascape Character

5.5.1.1 Offshore Elements

The turbines, offshore sub-station and cables will all have an effect upon the seascape and visual
environment. The anticipated nature of these impacts is identified below and it should be noted that
different effects will occur according to the stage of the project, whether the development is being
constructed, is in operation, or is being decommissioned. The key sources of anticipated effects during
each of these three stages are identified below. It will be noted that of the three different stages it is the
operational phase that is of longest duration given an anticipated lifespan approximately 22 years for the
proposed wind farm development.

5.5.1.2 Onshore Elements

All of the onshore elements can be anticipated to be seen and therefore to have a potential effect upon a
small portion of the Tendring Peninsula seascape unit and the local visual environment.

5.5.1.3 Evaluation of National Seascape Unit and Capacity to Accommodate Offshore Wind Farm Development

The magnitude and significance of the effects listed in Tables 5.7 and 5.8 were assessed following the
procedures given in the GSA. As description of the methodology for this is given in Appendix 10. In
order to establish the capacity of the National Seascape Unit to accommodate the development various
aspects of the unit need to be evaluated in accordance with the GSA guidelines including the physical
form, the quality of the seascape unit, the value of the seascape unit and the predominant visual receptor
groups and their sensitivity. An outline of these aspects is given below:
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5.5.1.3.1 Physical Form:

Coastline shape:

• Highly indented and fissured by the estuaries of the rivers Thames, Roach, Crouch, Blackwater, Colne,
Stour, Orwell and Deben;

• Broadly orientated to east/southeast;

• Low lying with extensive areas of mud flats including the Maplin Sands and Foulness Sands;

• The coastal margins include wide areas of drained marshland and numerous islands, especially between
the rivers Colne and Thames

Hinterland topography:

• Generally low lying with numerous peninsulas extending between the various rivers;

• Key peninsulas include the Tendring Peninsula, Maldon Peninsula and the Southend-on-Sea Peninsula;

• Hinterland elevations within the coastal margins rarely exceed 30 m AOD;

• Further inland, isolated areas rise to a maximum of approximately 60 m AOD;

• The generally low lying and undulating nature of the terrain means that seaward views are generally
limited to the coastal margins;

• Predominantly open landscapes with few areas of significant woodland

5.5.1.3.2 Seascape Unit Quality:

The quality of the National Seascape Unit relates to the condition of its constituent elements and features
and the extent to which it reads as an integrated whole. Section 6.4 of the GSA gives clear guidance on
the constituent elements that define quality and these are listed below.

Degree of intactness:

• A relatively intact coastline but clearly subject to the processes of erosion and deposition

• Coastal settlements are concentrated around the more elevated coastlines (e.g. the Tendring
Peninsula)

• Major coastline settlements avoid areas of drained marshland (e.g. around Tollesbury, the Maldon
Peninsula and Foulness)

• Uncontrolled development has occurred along some stretches of coastline (e.g. the Tendring
Peninsula)

• Caravan parks and holiday homes are a feature of coastline areas where sand rather than mud
predominate

• Large areas of coastal drained marshes retain their integrity and cohesiveness (e.g. Tollesbury Marshes
and Dengie Flats)

• The more isolated peninsula and estuary settlements retain a greater degree of vernacular cohesiveness

Condition:

• Condition of the coastal strip is varied; drained marshland areas are generally in a better condition than
the more elevated coastline areas

• The coastline of the Tendring Peninsula has been substantially developed with significant ribbon
development extending along much of the coastline and principal routes

• Coastal and immediate hinterland areas around the rivers Crouch and Blackwater retain a reasonable
condition and degree of intactness
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Feature Effect

Construction Phase

Wind
Turbine
Group

• Visual effect of cranes and jack up rig and progressive construction
of wind turbine group

• Visual effects arising from marine vessel activity associated with
cargo barges, and transportation of materials

• Visual effects arising from the dynamics of site construction (i.e. a
site that is visibly changing over a period of time)

Offshore
Sub-station

• Visual effects of sub-station whilst under construction

Cables • Visual effects arising from marine vessel activity associated with cable
laying ship from site to shore

Operational Phase

Wind
Turbine
Group

• Visual effect of wind turbines

• Possible night-time visual effects arising from aircraft warning lights

• Distant visual effect of glint and glitter under particular light
conditions

• Potential visual effects arising from motion of turbine blades

Offshore
Sub-station

• Visual effect of offshore sub-station

Cables • No visual effect arising from buried cables

Decommissioning Phase

Wind
Turbine
Group

• Visual effects associated with decommissioning activity, including
heavy duty cranes, to dismantle the turbine group

• Potential effects arising from marine vessel activity associated with
the transportation of dismantled materials from site to shore

Offshore
Sub-station

• Visual effects associated with construction activity to decommission
and dismantle the offshore sub-station

• Potential effects arising from marine vessel activity associated with
the transportation of dismantled materials from site to shore

Table 5.7 Summary of effects from offshore elements of wind farm



• The multitude of sea defence systems around much of the low lying coastline serve to protect the
existing condition of low lying areas

Detractors:

• Detractors along the coastline include highly engineered concrete sea defences, confused ribbon
development, generally mixed built development, extensive coastal caravan and mobile home sites,
Bradwell Power Station and various radar towers and telecommunication masts

• Urban sprawl around the perimeter of settlements (e.g. around Clacton-on-Sea) compromise the
attractiveness of some areas

Typicality:

• The four regional seascape units identified as around Gunfleet Sand, collectively, reasonably typical of
the Greater Thames Estuary National Seascape Unit

• The protected low lying coastal areas are typical of the area

Clarity:

• Areas within the National Seascape Unit exhibit a mixed degree of clarity;

• The lower lying coastal areas around the rivers Crouch, Blackwater and Colne exhibit a unity and clarity
of character

• Other areas (e.g. the Tendring Peninsula area) are more confused and less distinctive

• Coastal areas served by A category roads are less harmonious and cohesive whilst more isolated areas
have better retained their integrity and clarity of character

Fragility:

• The coastal margins and mud flats remain fragile and vulnerable

• Many of the coastal areas are vulnerable to erosion and deposition

• The Tendring Peninsula coastline (and especially the Naze) are particularly vulnerable as evidenced by
the multitude of sea defence walls and seafront groynes

• Extensive vegetated sea defence bunds line the coastlines of the Maldon Peninsula, the Tollesbury
Marshes, Mersea Island and Foulness Island

• The low lying coastal areas and offshore mud flats remain highly vulnerable to marine dynamics and
coastal erosion

Rarity and distinctiveness:

• More isolated areas retain much of their regional distinctiveness (e.g. around Tollesbury, Maldon and
the Dengie Marshes)

• The extensive drained coastal marshes and extensive exposed mud flats are both rare and distinctive in
the national context

5.5.1.3.3 Value of the Seascape Unit:

The value of the National Seascape Unit reflects its relative degree of importance within the national
context. As indicated under seascape unit quality, the various landscape and ecological designations of
substantial stretches of the coastline and foreshore along the Blackwater and Colne Estuaries, the Maldon
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Feature Effect

Construction Phase

Landfall Site • Possible disturbance to the cliff top area around the drilling site

• Potential effect of construction traffic at landfall site, and on roads
leading to site

Cable Route • Removal of fence lines, and temporary severing of, and disturbance to,
farmland and areas of existing vegetation during excavation, cable
laying and backfilling/reinstatement of land;

• Impact on local residents living within the zone of visual influence of
the cable route construction corridor;

• Potential re-routing or disturbance to road network during tunnelling
under roads to accommodate cable trench;

• Possible short-term impacts upon visitors to Holland Haven Country
Park;

• Removal of existing vegetation to the south of the access road into
Holland Haven Country Park;

• Disturbance to existing drainage ditches will be avoided;

• Possible disturbance to the Colchester - Clacton-on-Sea railway line
embankment and vegetation during directional drilling;

• Possible restriction of access to Gunfleet Sailing Club and radar tower

Extension to
existing sub-station

• Construction plant activity associated with building of sub-station
extension including delivery vehicles

Temporary Access
Tracks

• Potential improvements to existing access network giving possible
benefits to adjoining land

Operational Phase

Landfall Site • No effect on beach zone following any necessary reinstatement and
removal of drilling rig

Cable Route • Occasional service traffic to monitor condition of cables

Extension to
existing sub-station

• Occasional service traffic

• Possible visual effects until any associated required landscape scheme
matures

Temporary Access
Tracks

• No effect following full reinstatement of any necessary temporary
access tracks

Decommissioning Phase

Landfall Site • Possible temporary disruption near cliff top during removal of cables
and associated reinstatement

Table 5.8 Summary of effects from onshore elements of wind farm



Peninsula and the area around Hamford Water, is in itself a reflection of the perceived value of the
landscapes. All of the observations identified under physical form and seascape unit quality feed into the
determination of value. Other key attributes include: Much of the seascape unit is unique and relatively
remote (particularly given the areas proximity to London) in national terms; (the exception being the
areas around Clacton-on-Sea and Harwich) much of the coastal fringe (with the exception of the coastal
resorts along the Tendring Peninsula) retains its naturalness; large areas of the hinterland retain their
vernacular characteristics; the individual regional hinterlands of the national unit retain a strong and
largely unspoilt character (again with the exception of the Tendring Peninsula) and, large tracts of the
hinterland retain a strong regional cultural identity.

By way of contrast, negative aspects that feed into the value of the seascape unit include: the uncontrolled
ribbon development along stretches of the coastline, primarily between Seawick and Walton-on-the-Naze;
the proliferation of visually intrusive caravan parks; the declining character of many of the older coastal
resorts; and, the vulnerability of stretches of the coastline to erosion by the North Sea resulting in
extensive sea defence systems along the coastal margins.

In summary, areas of this National Seascape Unit are important in the national context (e.g. the
Blackwater and Colne Estuaries and the Maldon Peninsula), whilst other areas (such as the Tendring
Peninsula) are of less meritable quality and value. Overall, on balance, the value of the National Seascape
unit is judged to be on the higher side of Medium.

5.5.1.3.4 Capacity of the National Seascape Unit to accommodate change

The scale and relative simplicity of many of the elements that define the physical form of the National
Seascape Unit indicate that the unit has a Medium to High capacity to accommodate the proposed offshore
wind farm development. The relationship between the proposed offshore wind farm and the coast is such
that the turbines will rarely be seen in silhouette against a sunlit sky which is a positive visual characteristic.
The evaluation of the National Seascape Unit’s quality summarised above indicates that its quality is
Medium in the national context. This is further reinforced through an evaluation of the value of the
National Seascape Unit which indicates that, in national terms, it is likewise generally Medium although
there are localised areas (e.g. around Clacton-on-Sea) where it is Low.

A similar assessment process was undertaken for the four regional seascape units in the area. Table 5.9
records the key findings of the assessment including the magnitude of effect and the significance level.
Reference should be made to Appendix 10 which sets out in detail the evaluation and assessment work for
the four regional seascape units.

5.5.1.4 Duration of Effects

The duration of the identified effects will clearly vary according to the stage of the project. The
construction stage for the offshore turbines is anticipated to take up to 6 months. However, the work will
remain vulnerable to prevailing weather conditions that may well impact upon the construction
programme. At this stage it is anticipated that the turbines will be installed consecutively.

The construction of the onshore infrastructure is anticipated to proceed in tandem with the offshore
works and anticipated to take approximately 4 months. Construction of the extension to the sub-station is
estimated at approximately 2 months although, during the latter stages, the focus will be on
commissioning works, rather than construction itself. In order to connect to the existing National Grid

three underground cables will be routed from the landfall point as described. This will follow the route
described in Chapter 3 and will connect up to the extension to the existing sub-station at Cook’s Green.
The phasing and timing of this element of the work remains unknown as it is dependent upon approvals,
land usage patterns and farming schedules. However, the works are presently estimated to take
approximately 4 months, allowing for the key objective of minimising local disruption, both to land
owners and the general public.

The extent to which both the onshore and offshore works will be concurrent or consecutive remains open

at this stage and subject to the overriding criteria of minimising potential impact and disturbance to the
public. This, coupled with commercial pressures, will encourage as short a construction programme as
possible. Once commissioned the intention is that the completed wind farm will remain operational for
22 years. Once the scheme is commissioned it is anticipated that there will be only regular maintenance
and inspection requirements incurring infrequent, and only short term, effects.

The decommissioning process is described in detail within Chapter 3. Integral to the decommissioning
process will be the full restoration of any disturbed areas, both onshore and offshore.

5.5.1.5 Summary

Given that the proposed offshore wind farm development is sited a minimum of 6.7 km offshore there will
be no direct physical effect upon the pure landscape (as opposed to seascape) resource of North Essex.
However, there will be a range of effects upon the various identified regional seascape units. The
proposed wind farm site is primarily located within the Tendring Peninsula regional seascape unit, but it
also falls within the marine component of the neighbouring seascape units due to the extent of overlap
that occurs within the marine components of adjoining seascape units. The greatest effect arising from
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Stour and
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Estuaries
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Medium Medium -
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Slight Minor

Tendring
Peninsula

Medium –
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High
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Low

Moderate Moderate

Mersea Islands
and Estuaries

Medium –
High

Medium Medium Slight Minor

Maldon
Peninsula

Medium Medium Medium -
High

Slight Minor

Table 5.9 Summary of sensitivity and significance for the Regional Seascape Units



the offshore elements will be upon the Tendring Peninsula regional seascape unit. Although most
prominent within this unit, the unit also has a greater capacity to accommodate change on account of its
existing quality, value, existing detractors and the nature of the components that combine to define its
character. Given the distance between the proposed site and the coastline the wind turbines will also be
visible from the four remaining regional seascape units and will thus have a degree of effect upon their
character. The distance between the proposed offshore wind farm and the regional seascape unit
substantially influences the degree of effect upon the character of the individual units.

Mitigation:

No mitigation measures required.

5.5.2 Impacts on Pipelines and Cables

As there are no pipelines or cables in the area, these features will not be affected.

5.5.3 Impacts on Oil and Gas exploration and Related Activities

There are no current or planned oil and gas exploration activities. Consequently, there will be no impact.
In addition, the wind farm is not on a helicopter flight path out to North Sea platforms, nor navigation
routes for supply boats.

5.5.4 Impacts on Dredging Areas

Although there is some dredging for aggregates in the Thames Estuary, it is understood that the proposed
wind farm will have no impact on this industry, as there is no commercial extraction in the immediate
vicinity, either at present or in the foreseeable future.

5.5.5 Impacts on Marine Archaeology and Wrecks

5.5.5.1 Previous Maritime Impacts

Two types of site may be present within the wind farm and along the line of the marine cable route:
drowned prehistoric sites and landscapes; and shipwrecks and associated material. Both these site types
are likely to have been subject to disturbance prior to any potential effect arising from this development.

The main processes militating against the survival of prehistoric land-surfaces and any associated sites are
the reworking of those deposits during the course of marine transgression. Wave and tidal action are
likely to have repeatedly eroded and deposited former terrestrial material, washing out fine sediments,
abrading otherwise robust artefacts and exposing organic materials to chemical and biological decay.
That sites do survive this process is evidenced by the survival of many peat horizons and drowned forests
around the coast of England.

The process of wreck formation is itself likely to be the main source of previous disturbance to wrecks
within the marine study areas, as vessels reaching the seabed are likely to suffer various forms of collapse
and decay before stabilising. The main post-depositional processes active in the area are likely to be sand
movement and trawling. Sand movement may expose and rebury a wreck, causing periodic instability that
leads to physical, biological and chemical decay.

5.5.5.2 Maritime Development Impacts

Aspects of marine construction that may provide a threat to the archaeological heritage comprise:

• foundations for turbines, masts and offshore sub-stations

• scour protection

• internal electrical infrastructure within the wind farms

• connection to shore

• shore landing point

• anchoring by construction and maintenance vessels

• decommissioning

Scour protection may be placed around the centre of each foundation prior to its installation. The
internal electrical infrastructure will comprise cables running from the turbines, to an offshore
sub-station. The cables will be buried in sub-sea trenches to a depth of approximately 2 m which provides
protection against marine activities and scour.

Various vessels will be used in the construction of the wind farm, including vessels that anchor
conventionally and jack-up vessels. Anchors, their cables and jack-up spuds (feet) will impact the seabed,
sometimes to a depth of several metres over an extended area.

Any wrecks prehistoric deposits, land-surfaces and artefacts that are present within the footprint of the
various elements of the scheme, at depths reached by construction will be impacted directly by excavation
(e.g. trenching of subsea cable trenches) and monopile installation, and indirectly by erosion triggered by
construction activities. Construction will disturb and/or remove both the deposits and any associated
artefacts, exposing them to physical, biological and chemical decay.

There are four side-scan anomalies (3004, 3008, 3009 and 3027) that may represent wreck sites within the
Gunfleet Sand wind farm boundary. In the absence of mitigation it is possible that these wrecks might be
damaged by construction, both directly (by adjacent works) or indirectly (from construction vessel
anchors, for example). Damage might encompass:

• direct damage to the wreck structure and contents

• disturbance to relationships between structures, artefacts and their surroundings

• destabilisation prompting renewed corrosion, and decay

• erosion leading to damage, disturbance and instability in the medium to long term
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There is one confirmed wreck site (2010) and one side-scan anomaly (3031) that might represent all or
part of this wreck within 200 m of the marine cable route. In the absence of mitigation it is possible that
these sites might be damaged by construction during the laying of the marine feeder cable.

The other known wrecks within the various Study Areas are unlikely to be impacted by the proposed
development. However, the development may impact hitherto unknown wrecks and sites within the wind
farm and along the cable route as well as discrete items of ship-borne debris. Damage might encompass
direct damage, disturbance, destabilisation and/or erosion. It should be noted that repeated discoveries
of apparently discrete items from a specific area might indicate the presence of a coherent shipwreck.

Maintenance operations, to both the wind farm and the buried cables will involve anchored or jack-up
vessels being stationed at the required point of maintenance. This will impact upon any archaeology as
during construction.

The wind farms are likely to be decommissioned by removing the turbine towers and meteorological mast
and, either lifting the foundations, or cutting them off below seabed level. Cables are typically capped
and ballasted to the seabed. The additional disturbance to the seabed, and any archaeological material
therein, will be relatively minor. However, the anchors, cables and jack-up spuds of vessels used in
decommissioning may impact archaeological material, as during construction.

The potential is therefore present for medium to high magnitude effects on a highly sensitive receptor,
resulting in highly significant impacts.

Mitigation:

The following measures are designed to mitigate the impact of the development upon known sites, and to establish the
presence of unknown sites. It is suggested that all aspects of any further archaeological work be detailed by a Written
Scheme of Investigation (WSI).

In view of their potential archaeological significance it is proposed that exclusion zones be placed around the five
side-scan anomalies and one wreck within the wind farm and close to the cable route during construction – 3004,
3008, 3009, 3027, 3031 and 2010. Given the absence of any clear idea as to the nature of these sites, and a definite
indication as to the size of the possible vessels, exclusion zones with a diameter of 100 m are suggested for all sites. This
is to prevent the cable, piles or anchors damaging potential artefacts. The proposed cable route has already been
adjusted to avoid closer contact with these anomalies.

All the above exclusion zones are provisional upon the availability of further information concerning the nature and
location of all of these sites. In order to further refine the exclusion zones it is suggested that any further geophysical
survey be reviewed by a suitably experienced archaeologist. Furthermore, it is suggested that the results of any
pre-construction seabed survey (i.e. diver or ROV), and any sites of potential archaeological interest, are inspected by a
suitably qualified archaeologist. In addition, in order to maximise the potential benefits of such work, it would be
advantageous to seek archaeological advice prior to its implementation.

It is proposed that all exclusion zones will be marked on the scheme masterplans, including contract documents.

In order to clarify the situation with regard to the potential for the presence of buried land surfaces, and associated sites,
it is proposed that the results of any marine geotechnical surveys (vibrocores) be inspected by a suitably qualified
archaeologist. Where practicable, provision should be made for the complete recovery of cores containing pre-inundation
prehistoric material and/or organic deposits.

In view of the potential for the presence of drowned land surfaces and associated prehistoric sites, it may be appropriate
to undertake an archaeological watching brief during this work. It may be possible to refine this proposal on the basis of
the results of any marine geotechnical surveys along the route.

A protocol (to be included within the WSI) will be prepared setting out procedures for dealing with any features that
appear to be of archaeological importance which are discovered in the course of construction. The protocol will make
provision for the institution of temporary exclusion zones around areas of possible archaeological interest, for prompt
archaeological advice and, if necessary, for archaeological inspection of important features prior to further construction
in the vicinity.

The protocol will also provide for the reporting of archaeological discoveries to the EHCR. The protocol will comply with
the Merchant Shipping Act 1995, including notification of the Receiver of Wreck, and accord with the JNAPC Code of
Practice for Seabed Developers (Joint Nautical Archaeology Policy Committee). The protocol will be appended to the WSI
for the construction phase referred to above.

The WSI will also make provision for such other forms of archaeological mitigation that might be required in the light of
pre-construction investigations, including field investigation, post-fieldwork activities, archiving and dissemination of
results.

The WSI will be subject to the approval of Essex County Council Historic Buildings and Conservation Group
(ECCHBCG).

It should be noted that if a wreck of historical, archaeological importance were to be discovered in the course of
construction, then it would be possible for it to be designated at very short notice, irrespective of any inconvenience to
construction activities.

Similarly, any military aircraft discovered in the course of construction will be automatically protected under the
Protection of Military Remains Act 1986. It would then be an offence to carry out any unauthorised excavations
within the immediate vicinity of such remains.

These mitigation measures will reduce the magnitude to negligible/low on highly a sensitive receptor, so
resulting in impacts which have minor significance.

5.5.5.3 Previous Terrestrial Impacts

Previous terrestrial impacts to archaeology along the line of the land cable route include erosion,
development (of both buildings and roads) and agricultural land use. Along the proposed line of the
cable route Medieval and modern arable farming practices, and the construction of the current roads and
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railway, are the most likely agents of damage to any buried archaeology. Evaluation would be required to
determine the extent of any damage.

5.5.5.4 Terrestrial Development Impacts

The cable will remain buried throughout its route to the onshore grid connection near Cook’s Green.
Directional drilling will be used to pass the cable under sea defences and cliffs at the landfall.

Inland accepted civil engineering techniques, as detailed in Section 3.4.3 will be used to bury the cable
along the line of the route. Where required the cable will be routed below obstructions such as roads and
the railway.

The proposed cable connection runs three to four kilometres inland from a landing point at Holland
Haven. The only known sites and finds within 100 m of any of the three possible routes are (2053/2076) -
two Bronze Age pottery vessels and (2137 and 2138) - two eighteenth century Grade II Listed Buildings at
Sladbury’s Farm. However, there is potential for additional archaeological material of all periods.

Should the cable trench cross the foreshore several sites, ranging in date from the Mesolithic to the Iron
Age, may be impacted by the development. However, this section will be directionally drilled so no impact
is expected.

As the cable will be drilled under the sea cliffs and it is unlikely to impact any Lower Palaeolithic remains
within that area. Behind the cliffs trenching may affect archaeological deposits within the Holland Brook
valley. These may include waterlogged prehistoric remains and possibly elements of the deserted
Medieval settlement located to the west of the route. Such damage is unlikely to totally destroy a site, but
may cause:

• direct damage to the site and its finds

• disturbance to relationships between structures, artefacts and their surroundings

• destabilisation prompting renewed decay, particularly where waterlogged deposits are present

To the north, where the route runs beside the road or through fields, the potential for damage will
depend on whether the trench (and working corridor) cuts through previous disturbance (i.e. the road)
or through virgin ground. Where fresh ground is cut damage to any sites, including possible Prehistoric
settlements and field systems, is likely. Such damage is unlikely to totally destroy a site, but, again, could
be direct or cause a disturbance to the relationships between objects and their surroundings.

As a general statement, the excavation of a trench and associated working corridor for the insertion of an
electrical cable is likely to have considerable impact upon sub-surface archaeology where it is found.

The cable route does not pass close enough to affect any sites Scheduled under the Ancient Monument
and Archaeological Areas Act 1979. Where Route 1 passes close to Listed Buildings (2137 and 2138) the
construction will not have any lasting visual impact upon these structures.

Thus, these are medium/high magnitude effects on a low sensitivity environment, such that the impacts
are considered to be of minor/moderate significance.

5.5.5.5 Terrestrial Mitigation

This study has identified three areas with archaeological potential that are likely to be subject to impact from this
development. These are:

• Potential Mesolithic to Iron Age archaeology within the inter-tidal zone and on the foreshore

• Potential Mesolithic to Roman activity within the Holland Brook valley

• Potential Bronze Age to Roman activity on the slightly higher ground at the northern end of the cable route

In view of the difficulty involved in evaluating terrestrial sites within the inter-tidal zone the usual mitigation would
involve a watching brief during construction, with sufficient time available for archaeological inspection of any exposed
archaeology. However, as the cable will be directionally drilled beneath the intertidal zone, it will not be disturbed.

Should the construction details change, so that the foreshore will be disturbed, core samples should be taken along the
cable route and be inspected by a suitably qualified archaeologist. Where possible, these will be cores taken for
development purposes; however, where these are not available cores should be taken specifically for archaeological
purposes. If these cores reveal deposits likely to be of archaeological significance (e.g. peat layers) then these areas will be
the subject of further evaluatory test pitting designed to determine their extent and archaeological significance. Further
mitigation will be proposed on the basis of the results of this work.

For the rest of the land cable route the level of archaeological work will depend upon the degree of disturbance associated
with cable laying. Mitigation should take the form of a staged approach to the archaeological work, with evaluations
undertaken to inform the design of a programme of intrusive works may include area excavation. It is anticipated that
the minimum archaeological response will be a watching brief.

The terrestrial archaeological mitigation will be covered by a separate Written Scheme of Investigation (WSI) to include
aims and objectives and a scope of works (method statement).

These mitigation measures will ensure that the effects are reduced to low magnitude, so that the impacts of of minor
significance.

5.5.6 Impacts on Commercial Fishing

There will not be a general, permanent exclusion zone within the wind farm. There will be temporary
exclusion zones during construction or large scale maintenance, and a permanent 500 m exclusion zone
around the offshore sub-station for safety reasons.

Consequently, fishing may continue on the bank. However, it is unlikely that trawling and drift netting
will continue, as nets might become caught on the monopiles, and there will be less manoeuvrability for
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the vessels. This will result in fishermen either changing their mode of fishing of moving to grounds
elsewhere.

As a consequence of a decrease in fishing on the bank, it may encourage fish to feed there, which may
improve the catch in adjacent, less protected areas. Fishing has been discussed in more detail in Section
5.4.5, with the conclusion that if the wind farm has any effect on fish, it will be slightly beneficial.

The effects on commercial fishing will be low to medium on a medium sensitivity environment, such that
the significance is minor/moderate.

Mitigation:

Once in operation, there will not be an exclusion zone around the whole wind farm, so fishermen will still be able to
cross the site, and fish there if they choose to do so. However, there will be a 500 m radius exclusion zone around the
offshore sub-station. It is also recognised that drift netting and trawling between the wind turbines might be
impractical.

Discussions are ongoing with the local fishing associations as to the impact of this effective loss of fishing ground, and
whether there are acceptable alternatives.

During construction and decommissioning, there will be temporary exclusion zones of 500 m radius around the works.
This will also occur when major maintenance is required on the turbines after commissioning. On these occasions,
notification of the works will be publicised in advance, including a Notice to Mariners, to ensure that all users of the sea
are aware of the increased vessel traffic and excluded areas.

The mitigation measures reduce the magnitude to low, so that the overall significance remains minor.

5.5.7 Socio-Economic Effects

5.5.7.1 Introduction and Methodology

An assessment of the anticipated socio-economic and community effects of the proposed wind farm has
been undertaken, largely as a desk study, supported by consultations with local bodies, groups and
individuals, as discussed below.

Whilst also considering impacts in the offshore marine environment, the onshore part of the assessment
has concentrated on Tendring district, and more particularly the coastal communities of Harwich,
Dovercourt, Walton-on-the-Naze, Frinton-on-Sea, Holland-on-Sea, Clacton-on-Sea, Jaywick, St Osyth and
Brightlingsea, as these are considered to be the areas where the most direct impacts are likely to occur.
However, where appropriate, other parts of Tendring and adjoining districts have also been included in
the assessment.

The approach to assessing the socio-economic impacts of the proposed project is based on the
methodology set out in HM Treasury’s ‘Greenbook’, which provides guidance on the assessment of major

infrastructure projects. In addition, methodologies used on other similar projects have been
incorporated.

Some guidelines recommend a “comparative” approach, whereby the actual impact of a similar existing
development in a similar area is used as terms of reference. Unfortunately, very little information on this
type of project is currently available, as no other offshore wind farms of this scale have yet been built in
the UK. Consequently, this study has considered existing onshore projects in the UK and other offshore
projects overseas (mostly Denmark and Sweden), as well as other similar projects elsewhere in the UK
which are currently at the permitting stage.

As stated in Section 5.2, this study has included an assessment of direct, indirect, and secondary impacts
(both positive and negative), and considers any cumulative, short-, medium- and long-term effects, which
may be either permanent or temporary. Impacts considered include those relating to the three main
phases of the project.

Also considered is the current, pre-development phase. There has already been local consultation and
some involvement in various environmental surveys and other work, including the installation of the
meteorological monitoring mast that was erected on the site in January 2002.

The project has the potential to generate a range of economic and social impacts, but key will be
employment generation and local spend. These can be sub-divided into:

• direct impacts i.e. employment in construction and operation of wind farm

• indirect impacts i.e. employment in suppliers and other sub-contractors further down the supply chain,
that will be initiated by the project

• induced impacts i.e. second tier employment, supported by spending of wages in the local economy

It is difficult for a project of this nature to establish clear levels for indirect or induced impacts, and as
such it is common practice to combine these into a single employment multiplier that relates the number
of indirect and induced jobs to a known number of direct jobs.

Assessments made in this study are based on observation, consultation and feedback from the local
communities; this is part of an ongoing process, with more public meetings and discussions planned for
the future. This means that to some extent more information may become available throughout the
planning and permitting phase. However, the main impacts that have been identified, which fit into the
“socio-economic” context, are discussed below.

5.5.7.2 Direct Socio-Economic Effects

The nature and scale of the economic impacts associated with the project will depend on the overall
project cost, how much of the materials and equipment are sourced locally, and how much of the labour
is local. Given that the construction of the project will probably be handled as a complete package and will
be subject to competitive tender (this is mandatory), it is difficult to specify at this early stage how much
will be sourced locally. However, GE Wind Energy will endeavour to use local people, suppliers and
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materials wherever possible and appropriate, providing that they are at competitive rates and of a suitable
standard. To facilitate this, a database of local suppliers has already been assembled.

Recent studies have suggested that the main issues surrounding the building of offshore wind farms are
likely to be the creation of jobs, their physical presence (i.e. visibility and collision risk), and the effects on
tourism and service/supply industries (METOC Report 920, 1999).

Thus the positive effects will be of low to medium magnitude on a highly sensitive environment, resulting
in minor/moderate significance.

5.5.7.3 Creation of Employment

Construction of the wind farm is likely to involve the direct employment of the order of 50 people for the
duration of the construction phase, probably lasting about six months, and it is likely that some of these
positions could be filled locally. It is anticipated that the construction operation will be run from
Harwich, with a shore base established there for storage of materials, and project management.

Based on costs for the construction phase of £25 million - £30 million, and using HM Treasury figures of
£67,600 gross output per employee in the UK construction sector (averaged across design, manufacture
and civil engineering) and 10 man-years being equivalent to one permanent job, it can be calculated that
the construction phase will create between 37 and 44 full time equivalent (FTE) jobs. To this can be
added about 6 FTE jobs in design, project management and ancillary services, which gives an estimated
total number of between 43 and 50 FTE jobs created directly by the construction operation.

These derived numbers relate well to actual staffing levels proposed by various prospective construction
contractors for this magnitude of job. Using a very conservative multiplier of 0.5 gives an additional
estimated 20 to 25 indirect and induced jobs, suggesting that a total of between 63 and 75 FTE jobs will be
created during the construction phase.

When fully operational, the routine operation and maintenance of the wind farm will probably create 11
or 12 permanent fulltime jobs including management, supervisory roles, maintenance and support boat
crew, all of whom would be based onshore. Experience on other projects suggests that it is reasonable to
assume that the majority of this work force could be sourced locally, provided suitable personnel are
available (although training will be given where appropriate). This means that about 10 to 12 full time
jobs will be created during the operational phase, with additional skilled personnel probably being
required at major service intervals. There will also be an additional non-labour spend of about £200,000
per annum on parts and consumables, some of which will be spent locally, leading to a further indirect
and induced jobs and local spend.

Ultimately, at end of the 22 year life of the project, the decommissioning of the wind farm will involve
similar expenditure and levels of employment as the construction phase.

The effects are low on a highly sensitive environment resulting an a positive, low/moderate significance.

Other economic effects will also accrue from the created employment, such as exchequer benefits
(e.g. corporation and personal taxation contributions) and increased local spend from wages earned and
disposed of in the area, as discussed below.

5.5.7.4 Local Spend

In addition to the creation of jobs and the associated injection of wages into the area, there will be inputs
into the local economy through the purchase of materials and equipment. Although a large proportion
of the overall cost covers the wind turbines themselves, some equipment and materials could be
purchased locally. Wherever possible, and when commercially competitive and to the required standard,
all construction materials and other consumables will be obtained at local, regional and ultimately
national level.

For example, the foundation structures for the wind turbines (monopiles) will be fabricated from about
7,500 tonnes of high grade steel, and it is expected that these will be sourced from within the UK. In
total, these monopiles and other associated specialist steel work, such as access platforms, are expected to
cost in the order of £8 million, and will be finished to a high level of corrosion protection.

Over £5 million will be spent on electrical cabling and other equipment to connect the wind turbines to
the electricity network. It is estimated that in excess of 23km of high-voltage cable will need to be laid on
the seabed, together with earthing and communication cables, both between individual turbines and
between the wind farm and its connection point on shore. It will also be necessary to build an electricity
sub-station, with transformers, switchgear, and protection and metering systems, all of which will be
housed in a purpose built offshore structure.

Large quantities of other materials will be used in the construction process, including consumable items
such as bolts and other fixings, concrete and grouts, paint, oils and lubricants, fuel oil and many other
minor items associated with running an operation on this scale (including the provision of shore based
facilities and office accommodation). As far as possible, these will be purchased locally. In addition there
will be various rates, taxes, harbour dues and lease payments made throughout the operational life of the
project, all of which will contribute to the economy of the UK in some way.

Estimates of the proportion of costs spent locally for a typical offshore wind farm vary significantly, and as
discussed above it is difficult at this early stage to commit to any real levels of expenditure. However, the
best estimate at present is that as much as 50 % of the total project cost could be spent in the UK, with as
much about 25% of the total being spent in the East of England Region.

Once again, these are positive benefits of a low magnitude in a highly sensitive environment leading to
minor/moderate significance.

5.5.7.5 Impacts of Road Transport

5.5.7.5.1 Construction

It is anticipated that the turbines and most of the larger components will arrive by sea, and that an
operations base will be established on the quayside somewhere within Harwich Haven (probably in the
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vicinity of Harwich International Port). This will be used as a storage and marshalling area and will also
provide office accommodation for the project management team and other essential engineering support.

Other than for the shore based grid connection works, all of the road traffic movements will be to and
from the operational base at Harwich, with good access on the A120. Although a very large proportion of
all equipment and materials will arrive by sea, thereby reducing the impact on the local road network,
there may be some finishing and small scale engineering undertaken in the area, and as such some small
quantities of materials and equipment may arrive by road. The construction phase will probably take
about 6 months and the work force required for the construction will be of the order of 50 people, who
will mostly arrive in the port by private road transport, but who will be based on the jack-up rigs and other
support vessels operating out on the site.

Given the large volumes of HGV and other traffic already passing through the Haven Ports (average daily
traffic movements on the A120 are in excess of 24,000) it is considered unlikely that the relatively small
number of additional vehicle movements, probably equivalent to only two or three HGVs a day and no
more than about 50 private cars or vans, will have any significant impact on the local infrastructure.

The road transport in Clacton will only be affected during the installation of the onshore cable. Where
the drilling rig is situated in the old quarry, a lorry providing fuel and materials will arrive each day.
There will also be some temporary disruption to the traffic along the Frinton Road, and/or Great Holland
Road, when the cable is trenched along the verge, as traffic control systems will be required for safety.
However, the disruption along each stretch of the road will only last a few days.

Overall, the effect will be low (although locally medium on Frinton Road) on a medium sensitivity
environment. Thus, the impact will be of minor/moderate significance.

Mitigation:

Advance notice circulated in the area that the roads will be affected.

5.5.7.5.2 Operation and Maintenance

During the operation phase, road traffic movements will mostly relate to employees and relatively small
quantities of consumables such as gearbox-oil and small spare parts. It is envisaged that a smaller
operations base will be maintained in the Clacton or Harwich area and between 10 to 12 people will be
employed on a full time basis, both in the office and undertaking regular boat trips out to the wind farm
to perform essential maintenance tasks. Each turbine will be serviced twice a year and there may
occasionally be a requirement for more major maintenance work or repair, but the volumes of traffic
generated by this will be much smaller than during the construction phase.

The negligible/low magnitudeffect on a low sensitivity receptor results in impacts of minor significance.

5.5.7.5.3 Decommissioning

At the end of the wind farms design life (22 years) all of the turbines and other components will be
removed (for recycling or re-use where possible) in what will essentially be the reverse of the construction
process, and as such will generate similar impacts. However, it is envisaged that before this takes place a
decommissioning programme and work method will be agreed with the relevant Government Authority,

which will address the possible impacts and ways of mitigating them with reference to whatever legislation
and guidelines are then in force.

5.5.7.6 Impacts on Tourism

It is anticipated that the proposed wind farm will generate considerable interest both from the local
population and from visitors. As it will be visible, but distant from the shore (at approximately 7 km), it is
likely that organised boat trips (and possibly even flights) out to view the wind farm will be a popular
attraction. Various local operators have indicated that they might be interested in developing this service
(as discussed below) and it is hoped to include education trips for schools, and a public display area with
information boards at a suitable location on shore.

There may be more public interest at the start of the project, when media coverage will be high. The
erection process itself (when the 80 metre tall steel towers and 55m long blades are lifted into place using
huge cranes) will be impressive and should generate considerable interest.

It is expected that the project will continue to generate some interest throughout its life time, although
this will probably decline as more offshore wind farms are developed. However, the decommissioning
process (at the end of its 22 year life) may generate similar levels of media coverage as the construction.

Whilst the proposed wind farm is likely to generate significant interest and to present opportunities for
tourism and education, the towns along the Essex Sunshine Coast (and in particular Clacton and Walton)
are well placed and well equipped to benefit from any increase in visitor activity. It can also be concluded
that any negative impacts relating to this increase in public interest will be negligible, as the numbers
involved are likely to be relatively small in relation to current visitor numbers.

There do not appear to be any documented examples of wind farms having a negative effect on tourism,
and there is good evidence to suggest that they can have a positive one. At Delabole wind farm in
Cornwall, the Gaia Visitor Centre is expected to attract about 100,000 paying visitors in its first year, and
the wind farm attracted about 40,000 sight-seers in the year before the visitor centre was built (pers.
comm. Gaia Centre). A recent independent public attitude survey in Wales, in the area around the Taff
Ely wind farm, found that the vast majority of people with a view on tourism felt that visitor numbers in
the area have increased (Robertson Bell Associates, 1998).

The issue of public attitudes to wind farms was addressed by a residents survey carried out by the Scottish
Executive. Respondents were generally positive about the presence of wind farms. Those who lived
nearest a wind farm were more likely to provide positive responses, with 67% of respondents saying that
there was something they liked about wind farms. This increased to 73% amongst those living in close
proximity to a wind farm. Overall, only 11% of respondents said that there was nothing that they liked
about wind farms (Scottish Executive, 2000).

In a survey of local businesses in North Wales, undertaken for the proposed North Hoyle offshore wind
farm, only 3% felt that a wind farm would discourage visitors to the area, whilst over 70% felt it would, on
balance, have a positive effect on the local economy. About 87 % felt that the proposed wind farm should
go ahead and only 5% were actually opposed to the project (National Wind Power, 2002)
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There are not yet many wind farms in the East of England, although ten small (225kW) turbines were
installed by Powergen nearly 10 years ago at Blood Hill, north of Great Yarmouth, and there are single
1.5MW machines at Somerton (close to Blood Hill) and Swaffham in Norfolk. The Swaffham turbine is
located at the Ecotech Centre, a renewable energy and sustainable technology visitor and education
centre that attracts over 40,000 paying visitors per year (about 5,000 of which are school parties and 2,000
conference attendees). 25,000 of these climb the wind turbine, which has been provided with a viewing
platform at nacelle height (pers. comm. Ecotech Centre). There are no other wind farms in the area,
although the Scroby Sands Offshore Wind Farm, to be built off Great Yarmouth, received Government
approval in April 2002.

In order to assess attitudes to the proposed Gunfleet Offshore Project, a simple questionnaire was
circulated to all members of the Tendring Tourism Business group. In addition, an independent survey
was carried out by a student at the University of East Anglia, the findings of which should also be available
in 2003.

In collaboration with Tendring Tourism Department, 320 questionnaires were sent to local businesses.
There were 39 replies. The answers are given in Table 5.10.

All but one respondent was in favour of renewable energy, to avoid using finite sources. Comments were
made such as “Better than using finite resources, and ecologically sound”, “Good for climate change”,
“Reduction in pollution” and “Save resources for all future generations”. Similarly, offshore wind farms
were generally considered a good idea, as they are “unobtrusive”, “out of the way”, a ”tourist attraction”,
“minimum impact” plus similar comments to renewable energy overall. The reaction to the development
at Gunfleet Sand, was again positive, as it could attract people to the local area, while not affecting
residents; however, several felt it would look unsightly, or they did not have enough information to
comment.

While most respondents considered the development could benefit Tendring, they did not see the
benefits directly for themselves; those who did see some benefit were in accommodation businesses.

The additional comments tended to mention wind farms that had been visited elsewhere in the world.
Some thought them elegant, while others thought them ugly – a negative visual impact was the only
reservation of some people who were in favour of the project as a whole. One respondent was against the
development, and renewable energy altogether. The comment from this person was that wind farms were
unsightly, and would not bring any benefits to the area.

Although this negative view was mentioned, the majority of those who filled in the questionnaires and the
Visitors Book from the open days, were neutral or in favour of the development.

5.5.7.6.1 Clacton Air Show

For the last 10 years, Clacton has hosted a major air show before the August bank holiday weekend. It is
organised by Tendring District Council and attracts in the region of 80,000 people over the two day event,
which involves both onshore attractions (arena events, trade stands and fairground rides) as well as
regular fly pasts and aerial displays from a wide range of aircraft, viewed by the public from along the
seafront and West Greensward. Discussions have been held with the event’s flying director, who has
indicated that the proposed wind farm will in no way limit the scope of the annual air display. The
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Question Yes No Unsure Total

% % %

Do you think that producing more energy from
renewable sources is a good idea?

97 3 0 39

Do you think offshore wind farms are a good idea? 95 3 3 39

Do you think the proposed wind farm should be
built at Gunfleet Sand?

87 3 11 38

Do you think that this development will have a
positive impact on Tendring District?

84 5 11 37

Do you think there will be opportunities for your
business to directly supply goods or services during
the construction and operation of the wind farm?

30 49 22 37

Do you think your business might benefit in any
other way?

29 35 35 34

Have you ever visited a wind farm or a renewable
energy visitor centre?

53 47 0 38

Do you think that you, your family, friends and
colleagues would like to visit the wind farm, either
during construction or when it is operational, if boat
trips were available?

87 8 5 38

Do you think that your customers are likely to want
to visit the wind farm?

64 14 22 36

Do you think it would be a good idea to arrange
educational visits for school children and other
organisations?

95 3 3 38

Do you think it would be a good idea to develop a
visitor centre, conference facilities and other related
businesses somewhere in or near Clacton?

74 8 18 38

Would you like to find out more by visiting one of
our displays in your local community centre?

44 56 N/A 39

Would you like to find out more by receiving more
information by post?

54 46 N/A 39

Would you like to find out more by visiting our
website (at www.gunfleetsands.co.uk)?

26 74 N/A 39

Do you have any additional comments? 36 64 N/A 39

Table 5.10 Responses to business questionnaire



turbines may present an interesting backdrop to the event and demonstrate, via the considerable media
coverage that it generates, that Clacton is actively supporting sustainable and environmentally sound
energy production.

5.5.7.6.2 Increased road transport due to tourism

As discussed elsewhere, it is expected that the proposed development will generate considerable interest,
and that this will lead to some additional traffic movements associated with extra visitors, many of whom
will travel by private car or coach (Tendring District Council’s 1999 Destination Benchmarking study
showed that 67% of visitors arrived in their own vehicle). Given that no similar offshore wind farm has yet
been built in the UK it is difficult to predict how great that interest will be, but both the Ecotech Centre at
Swaffham and the Gaia Centre at Delabole wind farm currently receive between 40,000 and 100,000
visitors each a year, which spread over a reasonable season equates to between about 60 and 160
additional cars per day.

This can be compared to the annual air show, when Clacton is host to 80,000 visitors over two days. It is
therefore considered that the existing road network will be adequate to cope with any increase in visitor
numbers, and that there is sufficient parking. The Tendring Tourism strategy does highlight the need to
review current parking systems and to consider alternative forms of transport and ‘park and ride’ schemes.
However, the developers will collaborate with Tendring District Council to identify ways to minimise any
impacts that may occur.

Thus, the overall impacts on tourism are positive of low to medium magnitude, acting upon a medium to
high sensitivity environment, so that the significance is minor to moderate and beneficial.

Mitigation:

No mitigation required.

5.5.7.7 Impacts on Recreation and Leisure Activities

5.5.7.7.1 Birdwatching

Although the general area is regularly frequented by birdwatchers, these tend to remain along the coastal
strip, and, as discussed in Section 4.3.4, the Gunfleet Sand is of no particular significance in ornithological
terms. It is therefore considered that the proposed wind farm will have no adverse effects on
birdwatching.

5.5.7.7.2 Aviation

Clacton Air Field is a small but busy private air field that in addition to the activities of its aero-club,
currently offers sight-seeing trips in a small light aircraft on an occasional basis. They have expressed
some interest in the possibilities of running organised sight-seeing flights out to the wind farm. In
general, they view the proposed wind farm in a positive light and can see no detrimental effects to their
business (pers. comm. Clacton Air Field).

5.5.7.7.3 Diving and Sub-Aqua Clubs

Gunfleet Sand does not appear to be a significant area for sport diving, and the Harwich Sub-Aqua Club
has indicated that the proposed wind farm is unlikely to have any negative effects on diving in the area,

and may in fact improve conditions and make the area more ‘interesting’ to sport divers (pers. comm.
Harwich Sub-Aqua Club).

5.5.7.7.4 Boat Trips

Currently several large passenger boats (notably the Paddle Steamer Waverley and M.V Balmoral, both
capable of carrying 800 passengers) make infrequent visits to Clacton pier, and sometimes Walton pier,
for organised boat trips. It has been suggested that special trips to view the wind farm could be organised
and promoted.

In addition, Clacton Pier has expressed interest in the possibility of developing a more regular small boat
service from the pier out to the wind farm during the season (pers. comm. Clacton Pier). Walton Pier has
also indicated that they may be interested in the possibility of organised boat trips (pers. comm. New
Walton Pier Co Ltd). Both piers, which will have distant views of the wind farm, would be ideal localities
for a visitor display or interpretation boards, giving more information on the project to the general public.
Clacton Pier alone has 1.5 million visitors through its gates a year, although some proportion of these will
be repeat visits.

5.5.7.7.5 Sea Angling

As discussed above, angling is a popular activity and some sea fishing does take place in the general
vicinity of the Gunfleet Sand, with at least 4 boats operating all year round as the weather allows. Sea
fishing from boats may be temporarily restricted from certain areas of the Gunfleet Sand immediately
adjacent to turbine locations during the construction phase. However, once construction has been
completed, fishing will not be restricted and may even be enhanced, particularly for anglers and
long-liners, as the foundation structures and sub-sea cables may actually encourage fish stocks (as shown in
a fishing survey undertaken at Vindeby Wind Farm in Denmark, and discussed in Section 5.4.5).

5.5.7.7.6 Other Leisure Activities

Much of the coast is frequented by walkers and cyclists, while the beaches are a popular mainstay of the
tourism industry, complimented by major attractions such as the Piers (with fun-fairs), golf-clubs and
other outdoor leisure venues. Many of these may have distant views of the proposed wind farm but it is
considered that this is unlikely to have a significant negative impact on those activities.

The impact is therefore considered of low magnitude on a low to medium sensitivity environment,
resulting in minor/moderate significance.

Mitigation:

For recreational use of the sea, all construction, decommissioning and maintenance work will be publicised in advance,
through Notice to Mariners and the local press. On these occasions there will be increased vessel traffic and temporary
exclusion zones due to work being undertaken – details will be given as appropriate.

During operation of the wind farm, there will be an exclusion zone around the offshore sub-station, for safety
considerations, but access through the rest of the wind farm. Consequently, the area may still be used for recreation and
leisure purposes, and may benefit activities. Navigation aids to mark the wind farm are detailed in Section 5.5.8.
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5.5.7.8 Emissions from the Proposed Wind Farm

The proposed wind farm, with an installed capacity of 108MW is estimated to deliver 369 GWhrs of
electricity per year, which is enough to supply approximately 85,000 homes. This is nearly 50% more than
the whole of Tendring District’s domestic requirement (about 63,000 dwellings). This will reduce green
house gas emissions as follows:

• 317,315 tonnes carbon dioxide (CO2) per year

• 3,690 tonnes sulphur dioxide (SO2) per year

• 1,107 tonnes nitrous oxides (NOX) per year

These figures are calculated in accordance with British Wind Energy Association Fact sheet No 19
“Calculating Environmental Benefits” and give values that are slightly more conservative than those
published by the Parliamentary Office of Science and Technology.

Precautions will be taken to ensure that all appropriate measures are taken to minimise any potential
emissions. During operation there will be no gaseous or aqueous emissions from the turbines, which as
shown above, will actually make a very real contribution to air quality, by avoiding emissions from other
energy sources reliant on fossil fuels.

These positive effects are of low to medium magnitude on a high sensitivity environment, so are
considered to be of minor/moderate significance.

5.5.7.9 Other Wider Socio-Economic Impacts

The construction and operation of the proposed wind farm may well lead to various less tangible and
harder to quantify impacts, such as minor infrastructure improvements and other subtle changes in the
local economy. It may help to initiate new business start-ups that will lead to other benefits in the
community, and could ultimately lead to the development of business clusters specialising in wind farms
or other related disciplines. This would be able to build on the knowledge economy, skills base and
expertise developed by local organisations as part of their involvement in this project. This is particularly
relevant given the wide range of skills currently available to the Oil and Gas industry in the Southern
Northern Sea, and the current downturn in that area. As discussed elsewhere, the ports of the Haven
Gateway are particularly well placed to capitalise on new opportunities in the emergent offshore wind
industry.

In May 2002, a conference (entitled ‘The Wind is in the West’) was held at the Ecotech Centre in Norfolk
on 16 May 2002, which was attended by 130 delegates, most from local energy related businesses. At this
meeting, it was agreed that engineering and manufacturing industries in the East of England region could
“become a major force in the multi-billion pound wind energy business” (East of England Electricity
Group, www.eeegr.com). It was also suggested that the planned development of onshore and offshore
wind farms in the region could amount to around £420 million investment in the next few years. To put
this in perspective, the Oil and Gas industry currently invests about £226 million a year in the region.

In August 2002, Greenpeace published ‘Sea Wind East’ which assessed the potential for wind generation
in the East of England, with a subsequent meeting in the region to discuss possible actions.

It is anticipated that the proposed wind farm will help to raise awareness of environmental issues and their
solutions, as well as contributing to a more positive Regional Image, by showing that Tendring is making a
real contribution to avoiding climate change, and putting the area at the forefront of the renewable
energy industry business. The project will also generate considerable interest amongst professional
groups and may lead to the development of ‘Business Tourism’, requiring conference facilities and
contributing to local spend. It may be possible establish an information centre in the Clacton area, which
could be expanded and developed if there is a requirement for better facilities.

Visits have been undertaken and future schemes are planned to involve local schools and other higher
education establishments in all phases of the project, with links to the National Curriculum helping to
raise awareness and levels of understanding of renewable energy in general and wind in particular. This
would involve working closely with schools in the Clacton and Harwich Education Action Zone, but the
catchment area could be much wider, particularly given that London is only 1.5 hours away. The project
will also generate a large amount of environmental data from long term monitoring that will facilitate
research and allow better conservation and environmental management techniques to be developed.

Overall, although the project will generate 10-12 long term full time jobs, there will be no significant
lasting population change, nor any associated real impacts on the availability of housing stock or on
property prices. In a recent survey undertaken in Whitstable in Kent, with relation to the proposed
offshore wind farm there, 74% of respondents did not think that the project would have any impact on
house prices (Bayes, 2002).

5.5.7.10 Cumulative Impacts

In general, the proposed wind farm will have a positive socio-economic impact, as it will have both direct
impacts, in terms of jobs and money, and indirect impacts, in terms of increased visitors and new
opportunities for tourism and leisure. It is probable that these individual impacts will have a cumulative
effect, and that other indirect benefits and ‘spin-offs’ may also occur.

The proposed wind farm is expected to generate a high level of publicity, which will help to raise
awareness and may become a symbol and visual reminder of the district’s positive approach to sustainable
technology, renewable energy and protecting the environment. When a wind turbine was installed at the
Glastonbury Festival it rapidly became an unofficial symbol of the event and featured in a large proportion
of the media coverage.

It is inevitable that there will be some adverse publicity, and objections from certain sectors of the
community. However, it is expected that there will be a fairly positive attitude to the proposals from the
majority of the public, and several independent surveys are currently being initiated to substantiate this
(e.g. UEA student project).

The first round of offshore wind farms in the UK will provide good opportunities for demonstration and
research, and will generate large quantities of good quality marine and environmental data. There may
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also be scope for developing education programmes. The construction programme will inevitably lead to
a strengthening of the local knowledge base, with more sub-contractors and suppliers becoming involved
in the industry and being able to use newly acquired knowledge in other wind energy and related projects.

Although there are several other proposed wind farms on the east coast, the nearest being Kentish Flats
near Whitstable, it is considered that there will be no cumulative socio-economic impacts with any of the
currently proposed sites, as they are all relatively distant and will be constructed and serviced from other
UK ports.

Mitigation:

No mitigation required.

5.5.8 Impacts on Navigation and Shipping

5.5.8.1 Vessels

5.5.8.1.1 Commercial Vessels

As mentioned above, there will be an increase in shipping movements associated with the construction
phase (which will be co-ordinated with the Harwich Haven and other Harbour Authorities as appropriate)
but again, given the high gross tonnages and shipping numbers passing in and out of the Haven Ports
every day, it is not considered that this will have any significant negative impact.

The installation of the turbines will involve at least one jack-up rig or barge plus support vessels, with the
steel monopile being driven into the sand prior to the erection of the tower and the installation of the
nacelle and blades. It is envisaged that all components will arrive at the site on barges, and the delivery of
these components will be timed to ensure a smooth and efficient operation. Deliveries to each turbine
site will include a steel tubular monopile, access platform, steel tubular tower, nacelle (with hub assembly,
gearbox and generator), transformer, three glass-fibre blades and various additional small items of control
and electrical equipment. There will also be small quantities of materials such as bolts, grout and other
consumables. In addition, there will be electrical cabling buried in the sea bed between individual
turbines, a central sub-station comprising transformer and switchgear on a platform, and cabling laid to
shore to export the electricity generated.

It is anticipated that the offshore construction phase will last about 6 months, and it is envisaged that the
construction workforce of about 50 people will be transported to the site in a fast pilot boat or similar. All
marine traffic movements will be carried out in accordance with good practice and managed so as to
minimise any disruption or risk to existing marine traffic, as discussed in the mitigation section below.

An assessment of commercial boat movements in the vicinity has been undertaken as part of the Collision
Risk study, as discussed elsewhere in Section 4.4.8, and although this showed fairly high levels of traffic
movement in the main navigable channels to either side of the Gunfleet Sand, very little passes close to
the proposed site due to the relatively shallow water depths.

Smaller vessels, primarily fishing, sailing and other leisure boats, do pass much closer than the main
navigation channels, and Gunfleet Sand currently represents a significant hazard as water depths are

shallow and some parts dry at low water but are covered at high water. The exact depth of water at any
point is constantly changing due to the ongoing marine erosion and deposition processes, and the sand
bank is effectively delineated by a series of navigation buoys, lit at night, marking the navigable channels
on either side. The bank itself is effectively un-marked, as the Old Gunfleet Lighthouse was abandoned in
1921. The wind farm will therefore be a useful navigation and safety aid, as the wind turbines will identify
areas of shallow water in daylight, and will be lit at night.

Some concerns have been raised that the development may have possible impacts on silting of some of the
shallower navigable routes across the sands (i.e. the Swin Spitway) but detailed studies, as discussed
elsewhere in this report, have indicated that there will not be a significant impact on these or any other
navigational channels in the area.

Whilst it is anticipated that the development will lead to an increase in boat trips to the area, primarily to
allow the wind farm to be viewed at close hand, it is considered very unlikely that these additional boat
movements will have any negative impact on the marine environment or bird life, particularly as the area
is already regularly visited by a number of fishing boats.

Construction, operation and decommissioning of the wind farm will be carried out in accordance with
relevant Health and Safety regulations and other guidelines. Safety will be a primary consideration at all
times. During construction, large-scale maintenance operations, and decommissioning, it will be
necessary to maintain a local exclusion zone around the working area to ensure that all vessels are kept at
a safe distance (proposed radius of 500m). All work will be carried out in close liaison with the relevant
authorities (including Harwich Haven Authority, Port of London Authority, Marine Safety Agency, and
Maritime & Coastguard Agency) to ensure that all vessels operating in the area are aware of the
construction work and any potential hazards associated with it. However, there will be a permanent
exclusion area around the offshore sub-station. A series of procedures have been proposed to ensure
marine safety and these are summarised in the mitigation section below.

5.5.8.1.2 Leisure Craft

As discussed in Chapter 4, sailing and other boat related sports represent a major activity in the region
and there are a large number of sailing and yacht clubs in the area, mostly represented by the Royal
Yachting Association (RYA). The RYA have indicated that in principle they are not opposed to offshore
wind farms in general, or the proposed development at Gunfleet Sand, although they do have some
concerns regarding navigational issues in general. These are discussed in detail in Appendix 11.

The nearest dinghy and small boat clubs to the proposed site are located along the seafront at Clacton
and their members do sometimes venture out as far as Gunfleet Sand for certain events. The general
opinion of those sailors consulted (informally) was that the proposed wind farm would have no
detrimental effect on their activities, and may well make the area both more interesting and safer.

Surveys done elsewhere have found that the sailing fraternity in general tend to be well disposed to
offshore wind farms, if suitably located and appropriately marked (Bayes, 2002).
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In general terms, most boats avoid the Gunfleet Sand itself, and although exclusion areas will be
introduced around the actual turbines during construction operations, this is unlikely to have any
significant effect on leisure activities, and will only be temporary.

Although a ship collision study was undertaken for commercial vessels, this did not specifically address
sailing craft. It is possible that a yacht could have engine failure and be unable to sail due to bad weather,
and thus drift towards a turbine. There is concern regarding the clearance between the blade tip at its
lowest point and a high mast. At mean sea level (MSL), the clearance between blade tip and water level is
approximately 22.6m.

Overall, the wind farm will have an effect of low to medium magnitude, on an environment with low to
medium sensitivity, such that the significance is minor/moderate.

Mitigation:

Although the development area is a natural hazard to vessels, and so generally avoided, minimal disruption can be
ensured through various methods:

• Consideration of navigation routes during construction

• Shipowners who operate regular routes through the Wallet should be notified in advance, so that they can plan
accordingly for the extra traffic in the area

• The operators of the VTS system in Harwich should be informed of operations in advance

• The UKHO should be notified in advance so that details can be circulated through Notices to Mariners, NAVTEX
and NAVAREA warnings

• Development activity should be co-ordinated with the PLA, to ensure pilots are aware of operations

• All vessels associated with the development will be well lit, and have the correct markings

• If a mayday call is received from the area, the turbines should be stopped to avoid endangering high masted yachts
and air-sea rescue operations

• Consideration of CCTV system to monitor whether vessels are in distress near a turbine

• All works should be publicised through the correct notification procedures. Notification will include a Notice to
Mariners, but there is no additional local structure in place for such notifications. Through discussions with the
MCA, RYA, PLA and Harwich Haven Harbour Authority, it was agreed that the developer would notify each of
these bodies who would then distribute the information as appropriate.

These will ensure the magnitude of the effect is reduced to low, so the significance remains minor.

The RYA has expressed concerns regarding the clearance between the blade tips and the water level, for
vessels which may have problem and drift on to a turbine. A summary of discussions regarding this issue
are included in Appendix 11.

5.5.8.2 Radar

The effect on navigational radar has been quantified for three radar sites: the PLA radar located at
Holland Haven, generic radars for maritime navigation such as the one located at Margate, and ATC
radar at London Stansted Airport.

The proposed turbine design will cause significant backscatter of radio waves, due to its large Radar Cross
Section (RCS) of up to 60dBm2. This means that the structures will be visible to many radars in the area
around the Thames estuary, up to a maximum range of approximately 100km. Many radars will detect
small returns from the static part of the structure, and may even be equipped to remove such clutter from
their Plan Position Indicator (PPI) displays. However, the turbines possess moving rotors and so Moving
Target Indicators (MTI) or pulse Doppler filtering will not remove their signature. This raises the
possibility of them spawning false tracks, or causing confusion of the true signal of an aircraft should it fly
directly over the site. Any such interference is likely to be highly localised. The NATS has confirmed that
this is not of concern at this site.

The Thames Estuary is a crowded area for shipping both commercial and leisure pursuits. Although there
will be variations with different types of radar equipment and orientation with respect to the wind farm,
the RCS of the turbines represents a large signature that will show on practically all radars in the area.
However, the effects will move as the ship moves and so can be ignored by radar operators. Anecdotal
evidence from other offshore wind farms suggests that local shipping uses such prominent structures as
navigational aids.

In general, it is felt that the 1/R4 nature of
radar returns (where R is the range to
target) will diminish any interference for
all but the closest radar. Physical
shadowing by the wind farm will be
insignificant due to the ratio of the widths
of the turbines to the interturbine
spacing, which is 1.0-6.5%. The absence
of large flat faces in the turbine design
almost discounts the possibility of
mirroring effects. Interference with
Secondary Surveillance Radar (SSR)
signals by reflections from the turbines
will be limited due to the highly reduced
power of any such reflections.

The PLA radar at Holland Haven has
been considered in detail and the
important effects are summarised in
Figure 5.8 by a mock radar PPI. The small
boat channels are marked with green
lines, the potentially affected area of the
channel is shown in red, other less critical
affected areas are shown in yellow. The
close proximity to the proposed site
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Figure 5.8 Mock PPI plot for the Holland Haven radar
showing wind farm radar effects

Source: (Qinetiq, 2002)



means returns from the turbines will be large and could put the radar into limit, thus creating a region of
shadow behind the farm whilst the radar recovers. This shadowed region is estimated to be 300m long,
resulting in it impinging slightly on the King’s Channel at the very southern end of the wind farm, to
approximately the 11m depth contour. Ring around effects due to side lobe spreading could be seen,
although the geometry is favourable, with any ring around to the east lying along Gunfleet Sand itself. To
the west, it is thought ring around could spread into the shallow water Wallet to the north-west of
Gunfleet where it could obscure returns from real targets. No interference is expected to be observed in
the deep water channels of Barrow Deep and Black Deep which are around 20 km further south.

One possible solution to the problems outlined above is to relocate the radar to the southern corner of
the wind farm itself, thus giving clear line of sight to the channels to the south. Unfortunately, this may
introduce new problems in terms of electrical and side lobe interference from the very close proximity to
the turbines. The relocated radar may see little of the shallow Wallet channel to the north, although this
should be investigated further.

When considering the effects on a generic maritime navigation radar located at Margate, it is thought that
the increased range will dominate to make any interference much less of an issue than for Holland Haven.
Saturation is less likely to occur, even with the increased resolution cell now containing the signatures of
up to four turbines. Although this would increase the RCS within the cell, the increased range
attenuation will dominate and decrease the strength of the radar return. Side lobe returns will also be
much weaker, and if visible will again lie largely along the length of Gunfleet Sand. It is predicted that
there will be no effect on surveillance of the deep channels to the south.

In considering a typical ATC radar at London Stansted, the concern was that the increased effectiveness of
the equipment would make it more sensitive to interference, particularly as three turbines appear in one
resolution cell at this distance. However, the increased range is again likely to dominate, so reducing
returns and the corresponding likelihood of experiencing any saturation shadowing or side lobe effects.
There is the potential for some highly localised tracking confusion directly above the wind farm site,
particularly for aircraft flying on airways R1 and B317, although, as mentioned above, the NATS has stated
this is not an issue. Other airfields in the region are likely to have less sophisticated equipment and
different remits for airspace control. Airfields such as Southend, which are closer, will have smaller
resolution cells over the site and so see fewer turbines in each. They are also unlikely to be concerned
with the wind farm location unless it sits below a landing path or aircraft hand over point.

In summary, physical shadowing, mirroring and interference with SSR are all thought to be highly
unlikely to occur. False tracks may be generated on MTI radar, but will be very localised to the site itself
on any PPI displays. There are some concerns over saturation shadowing and side lobe spreading at the
Holland Haven radar site, which have been outlined. Neither of these effects will appear near the
commercial deep water channels approximately 15 km south east of the proposed wind farm site, but will
marginally affect the shallow water channels immediately adjacent to it.

The data transfer from the wind farm to shore will be via buried fibre optic cable, and therefore will not
interfere with radio communications between different radar stations.

The radar interference has the potential to be of medium to high magnitude on a high sensitivity
environment, resulting in an impact of high significance. Mitigation measures must therefore be taken.

Mitigation:

The turbines themselves will be visible on ship’s radar and may be used to avoid the area of shallow water, so aiding
navigation.

With regard to on-land radar, there may be an effect of limit shadowing caused by the wind farm. This is due to the
strong return signal causing the receiver to saturate. When the radar receives a high return signal, the sensitivity is
temporarily desensitised during and following the limiting. The Holland Haven radar is programmable, and it may be
possible to desensitise the signal in the vicinity of the wind farm so that the return signal is of an acceptable level
(Qinetiq, 2002). This means that the signal would not desensitise beyond the wind farm, and therefore the shadowing
zone for 300 m would not be present.

Alternatively, it may be possible to move the radar to a position along the offshore edge of the development to monitor
shipping within the navigation channels. The wind farm would have an unknown affect on the radar for navigation
through the Wallet, and so would need further investigation.

The options should be discussed further with the PLA to determine the best solution for this specific location.

5.5.8.3 Navigational Aids

There have been ongoing discussions with Trinity House, and the RYA, regarding the requirements for
marking the turbines. Although the CAA has not determined their requirements, the issue has been
raised that unlit blades may form a hazard to helicopter rescue at sea.

Mitigation:

Prior to air-sea rescue operations the blade rotation must be stopped from onshore. Aviation lights will be required on the
nacelles of the corner turbines, and mid-way along the longer sides of the wind farm (Figure 5.9). These will consist of
two continuous red lights on each turbine: 2000 candella, medium intensity type C aeronautical obstruction lights,
which will be shielded so that they are not visible by shipping.

There will also be navigation lights placed on each corner of the wind farm development, and mid-way along each side
of the wind farm. The corner lights will be yellow flashing lights (5 second interval) visible for 5 nautical miles, located
at least 12 m above HAT, with radar reflectors situated beside them. The intermediate lights will flash at 2.5 seconds,
and will be visible for 2 nautical miles. There will need to be two lights on each lit turbine so that the light is visible
through 360°. All turbines, plus the offshore sub-station, will be painted with high visibility yellow paint, and fitted
with retro-reflective material up to the equivalent height of the lights (12 m above HAT).

Omnidirectional foghorns will be positioned on each corner, with one blast every 10 seconds, and a range of 2 nautical
miles.

5.5.9 Impacts on Aviation

There will be no significant impacts on Clacton aerodrome, as the type of aircraft which use the facility are
not suitably equipped for flights 6 km offshore. Similarly, Southend Airport is far enough from the wind
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farm that it will not be affected, as the radar signal will be slight and this region is not used on the landing
flight path or holding area.

As mentioned in Section 5.5.8, Stansted Airport is also a sufficient distance for the wind farm to have no
significant effect. The wind farm lies under the airways R1 and B317, but this is not considered to cause
disruption. There may be some highly localised tracking confusion directly above the wind farm, as false
tracks could be generated, but this would only cause concern if the area was used for safety critical tasks
such as track hand over or landing control.

Mitigation:

None required under normal conditions. Should an air-sea rescue operation occur in the area, the turbines must be
stopped to avoid jeopardising safety.

5.5.10 Impacts on Military Activity

There will be no direct affects on military activity. The wind farm is a sufficient distance from the
Shoebury and Foulness Firing Range to avoid disruption of any operations. In addition, the location is
too shallow to affect shipping or submarine activity.

Although there may be aircraft tracking confusion immediately above the wind farm, there is little military
air activity in this region, so it is not considered to be a significant factor.

Mitigation:

No mitigation measures are required.

5.5.11 Impacts on Television and Radio Reception

There are expected to be no impacts on terrestrial television and radio reception, as the transmitters are
located to the north and south-west of the site, and consequently the wind farm will not cause interference
for land-based reception. The main television transmitters that cover this area are at Sudbury and Crystal
Palace, while the main radio transmitters are at Manningtree and Wrotham.

Mitigation:

No mitigation measures are required.

5.5.12 Impacts on Waste Disposal

As described in Chapter 4, this area is not used for waste disposal. The outflows into the area are from the
Anglian Water pipelines. These will not be affected by the development.

Mitigation:

No mitigation measures are required.

5.5.13 Impacts on Munitions

Items of munition are highly mobile in the North Sea, being moved with currents, storms and fishing
activity. The mines from the Second World War are acoustically or electromagnetically triggered, and are
therefore unlikely to be triggered by being washed against the base of a wind turbine. However, given the
age of the ordnance some may be unstable.
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Figure 5.9 Location of main and intermediate lights on Gunfleet Sands Offshore wind farm

Circles are navigation lights visible for 5 miles, triangles indicate lights visible for 2 miles



Mitigation:

The avoidance of munitions should be paramount. Where the geophysical report detected unidentified magnetic
contacts, there should be a diving survey to identify the items immediately prior to the laying of the cable, thus avoiding
any triggering of explosives inadvertently. It is important to undertake the survey and cable lay within a short timescale
as ordnance is mobile and may move into the area after the survey if there is a long delay.

However, a diving survey would not be able to identify whether there are munitions to depths required for the monopiles,
so it is unnecessary to undertake a survey at the turbine locations. Should any unidentified object be found, work
should stop immediately and the authorities notified so the potential ordnance can be recovered and de-activated.

5.5.14 Acoustic Effects

Generic noise levels are given in Table 5.11.

5.5.14.1 In-Air Noise Levels

The details of assessment criteria, and the model parameters are given in Appendix 9.

5.5.14.1.1 Wind Farm Noise Impact – Operational Noise

By comparing the predicted noise level from the wind farm in each octave band, we are able to determine
the potential audibility of the wind turbines. This analysis indicates that there is a risk the turbines may be

just audible at a wind speed of 5–6 m s-1 (10--12 knots). At all other operating conditions, it is predicted
that wind turbine noise is unlikely to be audible. The audibility contours are given in Figure 5.10.

Figure 5.11 details the predicted impact from the wind farm based upon the measured background noise
levels. It may be seen that predicted wind farm operational noise will fall between 15–20 dB LA90 below
the existing noise environment. This is an indication that it is unlikely that the proposed wind turbines
will be audible along the sea front. The predicted noise levels also meet the requirements of ETSU-R-97
for Quiet Daytime Operation and Night-time operations.

Assessment in Accordance with ETSU-R-97

The assessment of the proposed wind farm noise is contained within Appendix 9. The figures within this
Appendix detail the predicted operational noise levels of the wind farm across a range of wind speeds,
from turbine cut-in, around 2 m s-1 up to 12 m s-1 (the rated wind speed of the proposed wind turbines).
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Figure 5.10 In air audibility contours

Source / Activity Indicative
Noise Level
dB(A)

Threshold of pain 140

Jet aircraft at 250m 105

Pneumatic drill at 7m 95

Truck at 30mph at 100m 65

Busy general office 60

Car at 40mph at 100m 55

Wind farm at 350m 35-45

Quiet bedroom 35

Rural night-time background 20-40

Threshold of hearing 0

Table 5.11 Comparison of noise levels

Source: PAN45, Scottish Executive



It may be seen from the predictions, that the maximum predicted noise level at any location along the
shoreline when downwind of the proposed development at a wind speed of 12 m s-1 will be 32.9 dB LAeq

equivalent to 30.9 dB LA90, at a wind speed of 12 m s-1.

At 10 m s-1 wind speed, predicted noise levels are 32.3 dB LAeq, equivalent to 30.3 dB LA90. ETSU-R-97
indicates that for this wind condition and predicted noise level, background noise measurements are
unnecessary as wind turbine noise levels are of a sufficiently low level to not result in an unacceptable
detrimental impact upon the noise environment along Clacton-on-Sea seafront. The Local Authority
indicated that it would be unnecessary to perform such a noise survey, as predicted noise levels are so low.

Assessment in Accordance with BS 4142:1997

Within the normal range of wind speeds where BS 4142 should be applied, the predicted noise levels lie
between 10–30 dB LAeq. These are very low, and fall outside the scope of BS 4142. At higher wind speeds,
predicted wind turbine noise will remain below 35 dB LAeq, even at wind speeds of 12 m s-1 (approximately
27 knots).

The very low level of incident noise along the foreshore of Clacton-on-Sea indicates that wind turbine
noise is very unlikely to ever be of a level that is rated likely to give rise to complaints. The background
noise measurements obtained along the promenade give a positive indication that complaints are unlikely
due to noise emissions from the proposed wind turbines.

Sleep Disturbance

An assessment for the potential of sleep disturbance has been performed within Appendix 9. It will be
seen from the figures and discussion that predicted internal noise levels do not exceed 23.2 dB LAeq, with

windows open for ventilation, at any dwelling along the coast. This is a positive indication that sleep
disturbance due to turbine operation will not occur.

Marine Mammals

It has been identified above that Gunfleet Sand may, during very low tides, be a haul out location for
Common and Grey Seals. Predictions of the wind farm noise at these locations have been performed to
determine the level of noise that may be experienced by Seals. The predictions are based upon the linear
Leq level in each octave band between 31 and 4000 Hz.

It should be noted that when undertaking the behaviour audiogrammes for the Common and Grey Seals,
the audibility curves are based upon pure tone detection thresholds. Whereas, the predictions for wind
turbine noise are based upon octave band levels. To compare like with like, the octave band levels should
be transposed into single frequency noise levels. However, if octave band wind turbine noise levels are
below the audibility thresholds of the Seals, which are based upon pure tone threshold levels, then this is
a positive indication that wind turbine noise is unlikely to be audible to Seals at these locations.

The figures in Appendix 9 detail the predicted levels for the two sand banks which approach closest to the
proposed wind farm. It may be seen that wind turbine noise is at or only just above the audibility
threshold for Common Seals. This indicates that wind turbine operational noise is very unlikely to be
audible to any seals hauled out of the sand banks for a wind speed condition of 12 m s-1. It should be
borne in mind, that no account has been made of the potential for masking noise from breakers upon the
sand banks which will occur during a wind speed of 12 m s-1 (27 knots).

It is considered that there will be little or no impact due to noise upon hauled out seals when the wind
farm is operating.

Construction Noise Prediction

The method for prediction of noise from construction site activities is based upon the Method described
within BS 5228:1997 Part 1: Noise and Vibration Control on Construction and open sites.

The noisiest construction activity associated with the erection of the wind turbines will be the insertion of
the tower support structure. A number of alternative methods exist, these being:

• driven monopile

• augured/drilled monopile

• multipile foundations

Of the three alternative methods for tower support, the driven monopile contains the highest potential
for disturbance by noise. Noise measurements of driven piles of 5-6 m in diameter is very limited.
However, work undertaken as part of the San Francisco - Oakland Bridge East Span Seismic Safety Project
has measured the noise emissions from the driving of 2.4 m diameter piles. The piles inserted as part of
the Pile Installation Demonstration Project (PIDP) were considerably longer than those proposed for
Gunfleet Sand and the noise data collected during the pile insertions should be considered as an absolute
worst-case condition as the loads will be greater due to the increased depth of the pile insertion and
different soil conditions.
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Figure 5.11 Noise assessment: quiet daytime, Clacton-on-Sea promenade

Grid Location: 619100 215100



Linear Peak sound pressure levels for the small hammer (500 kJ) are given within the report and range
between 100-120 dB depending upon the separation distance from the source. Figure 5.12 details the
measured peak levels with range.

The PIDP Report indicates the Lmax were between 15-17dB below the peak sound pressure levels measured
during the tests. Furthermore, as the sound is impulsive in nature, a considerable amount of high
frequency energy will be experienced. This implies that the A-weighted noise levels will be similar in level.
This is confirmed by measurements of impulsive piling noise for significantly smaller piles. Therefore, a
peak sound pressure level of 120 dB at 100 m is equivalent to a level of around 105 dB LAmax. BS 5228
indicates that pile insertions of tubular steel casings of 0.4 m diameter and to a depth of 10 m may have a
source level of around 132 dB LWA for a 55kJ energy impact. This may increase to 141 dB LWA for a 500 kJ
hammer.

The derived LAmax level of the test pile at 100 m is 104 dB(A). The “on” time for this level of noise is 0.06
seconds. The number of strikes of the hammer each minute is 31. Based upon this “on” time and the
number of strikes per minute, the measured hourly LAeq for piling operations at 100 m from the pile is 90
dB LAeq, 1 hour.

The nearest dwellings located along the foreshore will be 6500-7000 m from the closest wind turbine.
Therefore, piling noise levels at these locations will range between 32-34.5 dB LAeq,1 hour with Lmax levels in
the range 46-49 dB LAmax. These external noise levels equate to internal noise levels of between 22-25 dB
LAeq, 1 hour and 36-39 dB LAmax. Therefore, the noisiest construction activity will be below the recognised
sleep disturbance criteria and operations throughout the night are unlikely to result in any disturbance to
residents.

It should be noted, however, that a level of 49 dB LAmax will be audible along the sea front, but that this
will only occur when the wind is blowing from the site towards the receiver location, i.e. an onshore
breeze.

Other activities associated with the construction of the wind farm will also result in noise emissions, but,
when compared with the source levels associated with driven piling, they will be between 10-30 dB(A)
lower in level. Therefore, boat movements to and from the site, crane activities when lifting blades,
nacelles and tower sections are likely to be inaudible along the foreshore or within any neighbouring
dwelling.

Noise levels at Gunfleet Sand will be higher, ranging in level between 52-55 dB LAeq,1 hour. Linear sound

pressure levels as an Leq,1 hour will range between 78-81 dB re 1µ Pa, which is less than 35 dB above the
audibility threshold at 2 kHz for the Harbour Seal. It is not foreseen that In-air noise levels due to piling
operations will result in TTS.

Piling activities will be clearly audible at these locations and may invoke a startle response when first
experienced by a hauled out seal. However, habituation to the construction operations is expected to
occur during this phase of the project. It should also be noted that exposure of the sand bank will occur
during low tides and that the opportunity for seals to haul out in this area will be limited.

The foghorns, which will be situated on the corner turbines, will have a range of 2 nm to ensure that
vessels avoid the area, but that the sound will not be a disturbance onshore.

Mitigation:

Mitigation was considered with reference to the existing guidance concerning noise from wind turbines and the
guidance within ETSU-R-97.

The predicted operational noise levels will not exceed 33 dB LAeq, for a wind speed of 12 m s-1 at any location along the
foreshore. This indicates that there is no loss to amenity along the foreshore of Clacton-on-Sea for the full range of
operational wind speeds.

The assessment of potential noise due to construction activities have considered the maximum level of noise that may be
generated the insertion of a driven pile. The levels predicted along the foreshore indicate that they may be audible when
an onshore wind is prevailing, but that noise levels are unlikely to exceed 38 dB LAeq, 1 hour at any location. This is
indicative that sleep disturbance will not occur during the construction phase even if a pile is driven during the
night-time hours.

An assessment of the potential effect of wind turbine noise upon hauled out seals on Gunfleet Sand which are exposed
during very low tides, indicates that wind turbine operational noise is unlikely to be audible. Construction activities
will be audible, but temporary threshold shifts due to the noisier activities such as pile driving are not predicted. It is
expected that although a startle response may be exhibited by seals when construction activities begin, habituation to the
noise source will occur during the early stages of construction. However, as mentioned in Section 5.4.6 the seals will be
most sensitive during pupping and moulting season so piling should start gently and be avoided if the seals are on
Gunfleet Sand itself.
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Figure 5.12 Derivation of In-Air source noise levels due to piling of large diameter piles



With these considerations, the effect remains low, on a highly sensitive receptor so that the impact significance will be
minor/moderate.

5.5.14.2 In water Noise Levels

The potential effects of in water noise will concern fish and marine mammals.

During construction, the piling will be the main source of noise. Based on the results from the Qinetiq
report (2002), predicted sound pressure levels fall below ambient at around 1000 m from the pile for
frequencies between 20–25Hz. For frequencies between 31–50Hz, this occurs at around 2,000 m from the
pile. At 80Hz this increases to 5,000m, 10,000m for frequencies between 100–400Hz. For higher
frequencies this will increase to around 20,000m.

The audibility contours from the wind farm during operation are given in Figure 5.13.

5.5.14.2.1 Fish

Details of the underwater noise predictions, and physiognomy of fish are given in Appendix 12.

Audibility of Proposed Wind Farm

The audibility of some hearing sensitive and non-sensitive fish groups are indicated in Figure 5.14 below.
This details the Absolute Thresholds measured for these selected fish. They are indicative of the range of
sensitivities which may be expected within and between groups.

From Figure 5.14 and the predicted noise levels, it is expected that piling operations will be audible to
hearing sensitive fish at distances of over 10 km from the pile. Levels at 10 km will exceed the auditory
threshold for hearing sensitive fish by as much as 20–30 dB in the critical frequency range between
100–250 Hz. Non-sensitive hearing fish are unlikely to detect piling operations at distances greater then 5
km when beginning a pile insertion, decreasing in range to around 2 km when the pile is 9 m or greater
into the seabed.

Temporary Threshold Shift (Awareness Reaction Threshold) Assessment

It has been discussed above that TTS may occur for an exposure of 66 dB above the auditory threshold for
a period of 8 hours. However, as hearing damage is related to dose value, or the total energy experienced
by the hearing organs, shorter, higher levels of noise may cause TTS. Based upon a dose value of 66 dB,
we may calculate the exposure periods for higher levels of noise using an exchange rate of 3 dB. These
are detailed in the Table 5.12 for TTS effects.
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Level Above Audibility
Threshold

Exposure Time (Hours) Exposure Time
(Seconds)

66 8 28800.0

69 4 14400.0

72 2 7200.0

75 1 3600.0

78 0.5 1800.0

81 0.25 900.0

84 0.125 450.0

87 0.0625 225.0

90 0.03125 112.5

93 0.015625 56.3

96 0.007813 28.1

99 0.003906 14.1

102 0.001953 7.0

105 0.000977 3.5

108 0.000488 1.8

111 0.000244 0.9

114 0.000122 0.4

117 6.1E-05 0.2

120 3.05E-05 0.1

123 1.53E-05 0.1

Table 5.12 Exposure level and time for TTS to occur in fish

Figure 5.13 In water audibility contours



The highest noise levels predicted for piling noise, 1 m from the pile is around 215 dB re 1 µPa-m at 125
Hz. This is around 140 dB above the auditory threshold for hearing sensitive fish. In these circumstances,
TTS will occur on the first strike of the pile at full force. For non-sensitive fish, this level is around 115 dB
above the auditory threshold. In this situation, a non-sensitive fish will suffer TTS after about 1 second of
exposure when 1 metre from the pile.

At 100 m from the pile, the exposure time for hearing sensitive and non-sensitive fish increases to 14
seconds and around 1800 seconds or half an hour respectively.

For hearing sensitive fish, the range to prevent TTS for an 8 hour exposure to piling noise will be around
4–500 m based upon the QinetiQ predicted levels. For a non-sensitive fish, this will be a range of
150–250 m from the pile. These distances are indicative of the potential ranges where fish may respond to
this noise source. However, received sound pressure levels of approximately 180 dB are required to
produce a strong avoidance or alarm response in hearing sensitive species such as cod (Chapman &
Hawkins, 1969; Pearson et al, 1992), a level of 105 dB above the auditory threshold for cod. This is an
exposure time of 3.5 seconds before TTS is expected to occur within the range of 50–100 m from the pile.
Non-sensitive hearing fish are likely to experience a similar reaction to such a level difference within 10 m
of the pile.

It should be noted that in non-sensitive hearing species, the margin between the absolute hearing
threshold and awareness reaction threshold is usually much greater. For example, salmon are reported to
require a sound pressure level of between 70 and 114 dB over their absolute hearing threshold to display a
behavioural reaction.

Permanent Threshold Shift Assessment

Scholik and Yan (2001) also determined that a 24 hour exposure to a level 75 dB above the threshold of
audibility would result in PTS. Based upon this observation, we have assumed that there is the potential
for PTS to occur to hearing sensitive fish for levels that are 81 dB above the hearing threshold when
exposed for an 8 hour period. This, coincidentally, is very close to the HSE Noise Exposure Action Levels
to protect humans against hearing damage.

Using the same assumptions as for the onset of TTS, Table 5.13 details the exposure times for the onset of
PTS, an indication of permanent hearing damage.

The highest noise levels predicted for piling noise, 1m from the pile is around 215 dB re 1µ Pa-m at 125
Hz. This is around 140 dB above the auditory threshold for hearing sensitive fish. In these circumstances,
PTS will occur on the first strike of the pile at full force. For non-sensitive fish, this level is around 115 dB
above the auditory threshold. In this situation, a non-sensitive fish will suffer PTS after about 14 seconds
of exposure when 1m from the pile.
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Level Above Audibility
Threshold

Exposure Time (Hours) Exposure Time
(Seconds)

81 8 28800.0

84 4 14400.0

87 2 7200.0

90 1 3600.0

93 0.5 1800.0

96 0.25 900.0

99 0.125 450.0

102 0.0625 225.0

105 0.03125 112.5

108 0.015625 56.3

111 0.007813 28.1

114 0.003906 14.1

117 0.001953 7.0

120 0.000977 3.5

123 0.000488 1.8

126 0.000244 0.9

129 0.000122 0.4

132 6.1E-05 0.2

135 3.05E-05 0.1

138 1.53E-05 0.1

Table 5.13 Exposure level and time for PTS to occur in fish

Figure 5.14 Audibility threshold curves for various fish



At 100 m from the pile, the exposure time for hearing sensitive fish increases to around 450 seconds and
will not occur for non-sensitive fish. It seems likely that hearing sensitive fish will, once piling commences,
move away from the source such that a sufficient distance is achieved to eliminate a startle and avoidance
response. This distance is likely to lie in the range 500–1000 m from the pile.

Impact of noise and vibration on species recorded in the local area to the site

Noise-Sensitive Species

Several hearing sensitive fish such as cod and whiting have been recorded in or around the proposed wind
farm. Greatest sensitivity in the cod (a representative species for which data are available) is 75 dB
between 100 to 200Hz. We have assumed this to be indicative of other hearing sensitive species found in
the area.

Sound pressure levels of 180-190 dB will stimulate an immediate startle reaction in any fish that are close
to a turbine foundation. Following the startle reaction, fish are likely to increase swimming speeds away
from the source of noise generation. A ‘soft start’ of piling activities would reduce the impact of potential
shifts in hearing thresholds.

The impact of noise generated from pile driving on hearing-sensitive fish will therefore be an immediate
startle-response in fish that are close to the foundation under construction. This will be followed by
avoidance of the area over the duration of noise generation. The area fish will avoid is likely to be up to
1000 m (depending on species and individual sensitivities). A ‘soft start-up’ of piling will reduce impacts
on fish by reducing the number of fish in close proximity to the turbine at the start of each activity period.

Non-sensitive species

Flatfish such as sole Solea solea are the prime summer and autumn fishery with plaice Pleuronectes platessa
and dab Limanda limanda largely caught as a bycatch of the sole fishery. This group of fish lack a
swimbladder and so, are only likely to be sensitive to sound in the near-field and the absolute hearing
threshold of these species tends to be 20 to 30dB above that of more noise-sensitive species.

Eggs and larvae

ETSU (2001) undertook a review of the impacts of noise and vibration on fish eggs and larvae. The
results of a number of investigations have show that sound pressure levels in the range of 220 to 242 dB at
source only effect eggs and larvae within meters of the source. Piling noise is not predicted to generate
sound pressure levels at 220 dB at source and thus, impacts on eggs and larvae are negligible and limited
to a very close range to the pile and, therefore, not significant.

Additional Sources of Construction Noise

Cable Laying / Trenching

No specific noise data are available for cable laying or trenching. This type of noise is likely to be similar,
however to the noise generated by dredging activity. Richardson et al (1995) reported that levels of 185

dB re 1µPa at 1 m have been measured for dredging activity. Noise of this level is predicted to be audible
up to 10 km from the source for some hearing sensitive fish. TTS and PTS separation distance will be

similar to those for pile driving. As fish are likely to demonstrate avoidance behaviour on contact with
TTS and PTS noise levels, they are likely to swim away from the noise, thus avoiding impacts from noise.
Impacts from vessel movements are therefore considered to be insignificant.

Vessel Movements

Noise produced by boat movements in the vicinity of the site will be transitory and unlikely to exceed

levels of between 170 and 180 dB re 1µPa at 1 m. As a result, boat activity will be audible to some hearing
sensitive fish up to distances of between 10 km from the source. It is unlikely that these noise levels will
cause TTS or PTS to hearing sensitive fish due to their movement around the site. Impacts from vessel
movements are therefore considered to be insignificant.

Impact of noise and vibration on species recorded near Gunfleet Sand

As described above, the sensitive hearing species present in the vicinity are likely to have a maximum
sensitivity between 100–200 Hz and an absolute hearing threshold of 75-80dB. The noise generated by
operating turbines immediately adjacent to the supporting pile will be 20-35 dB above their absolute
threshold in this range. TTS will occur at around 66 dB above the auditory threshold for an 8 hour
exposure. Therefore, it is very unlikely that operational noise will result in TTS. It is also unlikely that
behavioural reactions will occur unless very close to the supporting structure. Non-sensitive hearing
species are unlikely to detect the operation of the wind turbines unless they are within a metre or two of
the support structure.

Investigations at the Svante Wind Farm, Sweden, have shown numbers of cod in close vicinity to an
operating turbine to be greater than in the surrounding open waters, although lower than when the
turbines are not operating. It is presumed that this reflects habituation to a continuous noise stimulus
and/or tolerance of noise in order to take advantage of shelter and other benefits provided by the turbine
supports.

The noise generated by the wind farm in the near-field will be perceived by fish as hydrodynamic motion.
Research indicates that the low-frequency hydrodynamic/acoustic fields generated by turbines will be
perceived very differently by fish from fields generated by other animals, and thus, fish in the near-field
will not be impaired in their ability to detect and interpret fields from different sources such as predators
or prey (Hoffman et al, 2000).

The noise generated during decommissioning is unlikely to contain sound pressure levels in the region
produced by activities such as piling and thus, impacts would be less than during construction.

5.5.14.2.2 Marine Mammals

Marine mammals are sensitive to a greater range of frequencies than fish, and can detect lower levels of
noise. Greatest sensitivity is in the range 8kHz to 80kHz, but the threshold audibility within this range is
determined by the ambient noise levels in the sea.

The impacts of noise on marine mammals can be divided into the following three groups of impacts:
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Behavioural Impacts

• Startle and alarm reactions

• Changes in swimming speeds and diving behaviour

• Attraction to/avoidance of the general area of the wind farm, either during construction or during the
lifetime of the project. This may have an effect at the population level if impacts extend to changes in
breeding or feeding behaviour (exclusion from breeding/feeding grounds or attraction to the wind
farm area for breeding/feeding).

Impacts on Communication and Perception

• Masking of communication between individuals

• Masking of other biologically important noises such as predators and prey

• Adaptive shifting of vocalisations e.g. ‘shouting’ (this may also have possible efficiency and energetic
consequences)

Physiological Impacts

• Stress reactions ranging from simple reactions like increases in heart rate to stress disorders, which may
lead to secondary impacts

• Damage to the ears such as temporary or permanent shift in the hearing threshold

The three groups are listed broadly according to the level of the received noise signal. Behavioural
impacts will tend to occur at lower noise levels than impacts on communication and perception, while
physiological effects will typically result from much higher received noise and vibration levels.

Construction Impacts

Piling – Source Noise Levels

The potential for disturbance to marine mammals from piling has been assessed on the basis of noise
predictions undertaken by QinetiQ (2002) and discussed within the Noise Impact Assessment on Fish.

Zone of Audibility: Research has been undertaken upon the auditory thresholds and TTS and PTS levels for
both the Bottlenose Dolphin, Harbour Porpoise and Harbour Seal. The thresholds of audibility measured
for both species are shown in Figure 5.15.

The predicted noise levels indicate that noise associated with the insertion of the piles will be audible to
Harbour Porpoise, Bottlenose Dolphins and Common and Grey Seals at ranges up to and beyond 20 km.
However, the level of pile noise above the auditory threshold is no more than 20–30 dB.

Zone of Responsiveness: The zone of responsiveness will lie between the zones of audibility and physiological
effect. Cetaceans have been known to be both attracted and repulsed by the introduction of a new noise
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Level above Auditory
Threshold dB

Exposure
Time (Hours)

Exposure Time
(seconds)

79 8 28800

82 4 14400

85 2 7200

88 1 3600

91 0.5 1800

94 0.25 900

97 0.125 450

100 0.0625 225.0

103 0.03125 112.5

106 0.015625 56.3

109 0.007813 28.1

112 0.003906 14.1

115 0.001953 7.0

118 0.000977 3.5

121 0.000488 1.8

124 0.000244 0.9

Table 5.14 Exposure time and level for TTS effects in marine mammals

Figure 5.15 Auditory thresholds for Harbour Porpoise, Bottlenose Dolphin and Harbour Seal



source. However, as piling noise increases in level and thereby exceeds the auditory threshold by a
greater degree, the more probably it is that cetaceans will migrate from the vicinity of the source. It seems
likely that once construction activities have begun, cetaceans will avoid the area until completion of the
activities.

Zone of physiological effect: The increased sensitivity to noise at higher frequencies of marine mammals
(compared with fish) results in reduced sensitivity to TTS and PTS from construction noise sources like
piling. Exposure times calculated for marine mammal TTS and PTS are below those predicted for
hearing sensitive fish. This is due to several factors as follows:

• More acoustic energy is concentrated in the lower frequencies.

• Hearing sensitive fish have lower audibility thresholds than marine mammals at these frequencies.

• Hearing sensitive fish have been demonstrated to be subject to TTS for lower levels of noise exposure
than marine mammals. A Harbour Seal (Phoca vitulina) has been shown to experience a TTS of 6 dB
and 12 dB for a sensation level of 95 dB experienced for 25 and 50 minutes respectively (Kastak et al,
1999). This indicates the potential for TTS for a sensation level of 79 dB for an 8 hour exposure, i.e. a
level 79 dB above the threshold of audibility. This may be compared with a hearing sensitive fish where
a sensation level of 66 dB has been shown to cause TTS. Bottlenose Dolphins (Tursiops truncatus) have
been shown to experience TTS for sensation levels of 78 – 85 dB for an 8 hour exposure period
(Ridgeway et al, 1997)

The consequence of this reduced sensitivity at low frequencies is that cetaceans may be much closer to the
noise source than hearing-sensitive fish before any physiological effects occur, i.e. TTS and PTS.

At 315 Hz, the auditory threshold levels for a Harbour Porpoise and Bottlenose Dolphin are around 65

and 80 dB re 1µPa-m respectively. Therefore, the onset of TTS will occur for an 8 hour exposure of 144
and 159 dB. Predicted noise levels due to piling operations for this frequency will exceed these TTS limits
at around 500 m to 100 m for Harbour Porpoise and Bottlenose Dolphins, respectively. For Common and
Grey Seals, with a potential auditory threshold of around 70 dB, the onset of TTS for an 8 hour exposure
will occur at an intermediate distance of around 200–300 m.

Higher levels for short exposure periods will also result in TTS, as detailed in Table 5.14. It will be seen
that for levels to be high enough to result in TTS from a short exposure to piling noise, the porpoise or
dolphin will be required to be within metres of the pile. In this event, operational procedures should
ensure that piling operations are not begun until the animals have moved away from the site.

Zone of Masking: The dominant frequencies radiated by piling are located towards the low frequency range
of the spectrum. Communication between cetaceans occurs at higher frequencies. Therefore, it is
unlikely that masking to communication will occur during the construction phase of the project.

Cable Laying/Trenching

No specific noise data are available for this activity. However, it is unlikely to be significantly greater than

the noise associated with dredging. Richardson et al (1995) report that levels of 185 dB re 1µPa at 1 m
have been measured for such sources. Therefore, this noise is likely to be audible up to 20 km away by

marine mammals. The TTS and PTS separation distance will be similar to those for drilled piles. Noise
impacts to marine mammals from cable laying are predicted to be minor and therefore not significant.

Vessel Movement

Noise produced by boat movements in the vicinity of the site will be transitory and unlikely to exceed

levels of 170 – 180 dB re 1µPa at 1 m. In this event, they will be audible to some marine mammals up to
distances of 10–20 km from the source. It is unlikely that the anticipated noise generated by vessel
movement will cause TTS or PTS to marine mammals due to vessel movement. Noise impacts to marine
mammals from vessel movements are predicted to be minor and therefore not significant.

Operational Impacts

Predicted operational noise levels are contained within the QinetiQ (2002) report. The predictions
indicate that in the shallower water depths, noise levels will be lower than those found in deeper water.
The operational noise is predicted to be just audible by some marine mammals including harbour
porpoise and harbour seal. Operational noise is unlikely to be audible to bottlenose dolphins. As effects
on marine mammals are predicted to be small and the occurrence of marine mammals within the wind
farm area is limited, operational impacts are considered insignificant.

Mitigation:

Environmental risk mitigation measures are designed to ensure that the risk of adverse effects on environmental receptors
from an activity is minimised. Depending on the type, duration and location of the activity, a variety of methods can be
used, singly or combined to reduce risk:

• waterspace management

• time management

• acoustic deterrents

• acoustic shielding

• visual monitoring

• passive acoustic monitoring

• active acoustic monitoring

These methods are discussed in further detail in Appendix 13.

During construction, to minimise the effect on fish and marine mammals, acoustic deterrents should be used so that fish
and mammals avoid the area. At a minimum, hammering should start gently so that the noise builds up gradually,
and work should not start if mammals are seen within 500 m.

The noise can also be lessened by the use of acoustic shields bubble curtains) around the work area. Bubble curtain
systems were employed as part of the remedial measures for the San Francisco Oakland Bay Bridge Project (2001), and
field measurements indicate level reductions of 4–12 dB. However, most of the attained attenuation occurs at high
frequencies. Therefore, the beneficial gains from the application of such a system are greater for marine mammals than
for fish, which are more sensitive to noise below 1.5 kHz.
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In addition, timing of construction will lessen the impact – as discussed in Section 5.4.6 care should be taken during
the pupping season (June to August), and piling near hauled-out seals must be avoided. This will reduce the
magnitude to low on a highly sensitive receptor, resulting in the impact being minor/moderate.

5.5.15 Impact on Visual Character

5.5.15.1 Overview: Zone of Visual Influence

Figures 4.24 and 4.25 identify the anticipated visual envelopes of the proposed wind farm development in
relation to both nacelle and blade tip height. The maximum extent of visual influence is indicated on
Figure 4.25 which is set in relation to the blade tip height of the turbines. However, it should be noted
that the plans only give a theoretical extent of the visual envelope and that, in reality, the extent of visual
effect will be greatly reduced due to subtleties of intervening landform (including, for example, the sea
defence walls), buildings (e.g. all settlements) and localised vegetation (including hedgerows and other
blocks of woodland).

The potential areas of greatest visual exposure are primarily located within 1-2 km of the coastline and
from only the more elevated east and south-east facing slopes further inland. Key landscape features such
as the Tendring Peninsula and Mersea Island ridgelines positively assist in restricting the visual envelope
of the proposed development.

The relatively low-lying nature of the North Essex landform means that views of the sea from the land, and
vice versa, are generally restricted. Fieldwork confirmed that it is generally necessary to be within a couple
of kilometres of the coastline before any views of the sea are possible. Reference should be made to
Figure 4.16 which identifies the theoretical geographical extent of sea views. This indicates that the
principal theoretical zone of visibility will be from the following areas:

• The Maldon Peninsula east of the high ground

• Low lying terrain either side of the lower Blackwater Estuary

• The south eastern half of Mersea Island

• Coastal fringes of the Tendring Peninsula

• Land around Hamford Water to the south east of the Oakleys ridgeline

5.5.15.2 Visual Effects during Construction

For the offshore elements, the visual effects include those arising from the various cranes and jack-up rigs
necessary for the construction of the wind turbines and the offshore sub-station. Visual effects during
construction will also arise from general marine activity associated with the delivery of materials to the site.
Given the degree of visual exposure of the site there will also be a further effect arising from the
transparency of the construction stage. From one week to another the rate of progress will be evident in
reasonable visibility and this will provide a focus of attention and impart a dynamic to the viewed seascape.

These effects include limited disturbance at the landfall site, during the cable laying procedure and
during the construction of the extension to the existing electricity sub-station near Telstar Nurseries,

Cook’s Green. The manner in which the proposed onshore works are to be undertaken indicates that
there will be only minimal visual effects at the point of landfall and that these will be of a relatively short
duration. Once completed, there will be little remnant evidence of the works. Similarly the construction
of the sub-station extension will incur only limited visual effects and these are anticipated to be little
different from similar standard sub-station construction. However, a commitment has been given that the
site will include appropriate measures, to be agreed upon with the local planning authority, to ensure that
the site is best integrated visually and physically into its surrounding context.

Further onshore construction effects are anticipated to arise from the cable laying process, given that a
cable must be laid for a distance of approximately 3 km between Holland Haven and Cook’s Green. The
selected route for the cable, as described within Chapter 3, follows a route that aims to minimise
disturbance to the existing landscape fabric, particularly the SSSI and Holland Haven Country Park.
However, unavoidably, the underground cable must cut across a section of the SSSI and Country Park.
The route selected has been carefully aligned to minimise disturbance to areas of existing mature
woodland and other vegetation. It will also be noted that the proposal is to lay the cable underground
rather than to install overhead cable lines thereby minimising the long-term effects arising from the
necessary connection in order to feed into the National Grid.

5.5.15.3 Visual Effects during Operation

The visual effects during operation, which will endure considerably longer than during the construction
stage, will principally arise from the offshore wind turbines. In conditions of reasonable visibility and clear
atmospheric conditions, the proposed wind farm will be visible from locations along a long stretch of the
Essex coastline, areas of the hinterland and within a radius of visual acuity at sea. Under particular sunlit
conditions, the turbine motion may be evident and there may occasionally be incidences of reflected light.
The more disturbing issue of shadow flicker will not occur and there will be no effect upon either the
resident or tourist visual receptor groups given that shadow flicker can only occur within relatively close
proximity to the site.

Navigation lights situated on the corner turbines will be visible for a 5 mile range, with intermediate lights
visible for 2 miles. These are required for safety purposes.

5.5.15.4 Visual Effects during and following Decommissioning

The proposed wind farm development is anticipated to remain active for 22 years following which
decommissioning will occur. The actual process of decommissioning is expected to entail the wholesale
removal of the redundant turbine columns and offshore sub-station, and the making safe of the
submerged structures to a level such that they do not pose a threat to shipping. From a seascape and
visual perspective, this will result in the removal of the key element of the wind farm regardless of the
extent to which submerged structures and foundations are also physically removed from site.

Thus, as far as the offshore elements of the proposed development are concerned, following
decommissioning, there will be no net visual effect upon either the surrounding seascape or the visual
environment. However, there will be visual effects during the decommissioning process. For the offshore
elements these are anticipated to include visual effects associated with decommissioning activity, including
the use of heavy duty cranes and other marine vessels associated with the transportation of dismantled
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materials from site back to shore. There will also be similar activity associated with the dismantling and
decommissioning of the existing meteorological mast. Other sources of visual effects will arise from
marine vessel activity associated with the lifting and removal of the connecting cables to the landfall point.
All of these effects will be temporary in their duration although, at this stage, it is difficult to anticipate the
length of the time that the decommissioning works are likely to take.

It is more difficult to predict the net visual effects arising from the decommissioning of the onshore
infrastructure. Generally it is understood that all installed elements will be removed and their sites
returned to their former condition prior to construction. However, it is possible that there may be
locations where, for example, it would be better from a landscape and visual standpoint to leave the
previously laid underground cable. As identified earlier, the proposed cable route unavoidably cuts across
a small section of an SSSI and Holland Haven Country Park. In these locations, assuming the successful
regeneration and establishment of any remedial works and replacement planting, it might be agreed that
the more beneficial, and less damaging, option is to leave the cable alone.

With respect to the landfall site the commitment will be to remove the installed cables and reinstate the
beach and cliff top access points ensuring that there is no damage, and thus, net effect, upon the existing
visual environment. With respect to the extended sub-station there is a commitment to remove this and
return the site to its previous condition. However, it is noted that Local Plans and planning requirements
are likely to evolve over the coming 20-25year period and this commitment may be reappraised. However,
the commitment stands and, following the removal of the structures and associated access facilities etc.,
the site will be returned to its former condition such that there will be no net lasting effect upon either
the landscape or the visual environment.

5.5.15.5 Viewpoint Analysis

5.5.15.5.1 Viewpoint 1: View from the cliff top, The Naze

This viewpoint is located on the cliff top approximately 100 m to the south east of the radar tower. From
this viewpoint, located at an elevation of approximately 23 m AOD, the distance to the nearest turbine is
approximately 13.1 km. From this viewpoint there is a wide panorama available in excess of 180°. The
main focus of views is directly out to sea and the proposed wind farm will be seen on the distant horizon to
the south-east. Figure 4.32 illustrates the photomontage from this location.

The photomontage indicates that the arrangement and relationship of the proposed turbines with each
other will be relatively comfortable visually and they will be seen to fill a sector of view between
approximately 187° and 202° from grid north. From this elevated location the proposed wind farm
development will be seen to sit just in front of the horizon line. Whilst the main focus of view is directly
due east out to sea, the pier at Walton-on-the-Naze is clearly a feature that will draw the eye. The
proposed wind farm, as the photomontage illustrates, will be seen directly beyond the pier extending
further out to sea. From this viewpoint the wind farm development will be largely peripheral to the main
direction of view and will be seen to have a clear relationship with the coast.

Given this distance from the proposed wind farm site the turbines will read as one element and thus the
horizontal, rather than the vertical, characteristic will be the more important. Visually this relates well to
the clear horizontal lines defined by the pier at Walton-on-the-Naze and the various substantial timber
groynes that extend into the sea from the beach. Thus, although an alien element within its own right,
the introduction of the proposed wind farm into this view will not be inappropriate. From the site visit, it

was also noted that on a clear sunny August afternoon, the busiest time of year, it was impossible to
identify the existing meteorological mast due to atmospheric conditions.

Many visitors to the area seem to enjoy the cliff top location which affords distant views out to sea where,
certainly in good weather, there is a reasonable amount of marine activity. Commercial shipping,
presumed to be en route to both Harwich and Felixstowe, along with a variety of yachts and motor boats
are also clearly visible from the cliff top and the beach.

On balance, it is judged that the magnitude of effect arising from the proposed wind farm development
will be no more than Slight due to its distance from the viewpoint, the main direction of views which is out
to sea and the relatively low profile that the turbines will assume within the context of the other elements
that define the view. Correlating the magnitude of effect against the baseline sensitivity, and allowing for
the quality of the existing view, the net significance of effect is judged to be Minor.

5.5.15.5.2 Viewpoint 2: View from the Greensward, Frinton-on-Sea

This viewpoint is located at a mid point on the Greensward close to the cliff edge overlooking the beach.
The viewpoint elevation is approximately 16 m AOD. From here the distance to the nearest turbine is
approximately 9.2 km. Figure 4.32 which shows a photomontage of the proposed wind farm from this
viewpoint. From this it can be seen that the proposed wind farm will be located due south with the
turbines relatively evenly spaced between approximately 176° and 197° from grid north. Given that the
available panorama is approximately 180° the proposed wind farm will thus occupy no more than 11% of
the available view.

The main orientation of the view is due east overlooking the cliff top and the beach below. It is noted that
a significant number of visitors to the area also sit out on the cliff top to enjoy the more distant sea views.

As the photomontage illustrates, the proposed wind farm will be seen to the south of the available
panorama and occupy approximately 20° of the available view. The turbines will be seen to sit on the
horizon line and are relatively evenly dispersed. They will be seen to be clearly situated offshore with clear
sea visible between the western-most turbine and the edge of the cliffs. However, in warm summery
conditions when both the Greensward and the beach are at their busiest, the sun will also occupy a similar
position during the afternoon. This will serve to slightly obscure views towards the horizon, and hence the
wind farm, due to glare off the water and heat/sea haze. It is also noted that when the viewpoint was
visited on a sunny summer afternoon in mid August it was impossible to identify the existing
meteorological mast.

Other elements falling within the field of view include the expanse of mown maintained grass that is the
Greensward, the shrubby vegetation lining the cliff, the varying expanse of sandy beach, the multitude of
timber groynes aligned at right angles to the beach, the mass of parked cars along the seafront (again on a
sunny mid August afternoon) and the buildings that line the seafront. Pervading all of these is the noise
and activity associated with those enjoying the beach. The viewpoint had also previously been visited in
early Spring and June when the atmosphere was totally different and typical of an out-of-season seaside
town. Perhaps due to the slightly increased distance from the Stour and Orwell estuaries there would
appear to be less recreational sailing activity along this stretch of the coastline. Again, further out to sea,
commercial shipping can periodically be seen.
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Due largely to the relatively restrained palette of elements that define the view the proposed wind farm
will be a noticeable new element in views towards the south. Whilst the focus of the cliff top and beach
users will be more directly out to sea it is anticipated that they will still, nonetheless, be aware and
conscious of the proposed wind farm. Thus, it is considered that the magnitude of effect will, on balance,
be Slight to Moderate with a corresponding Minor-Moderate level of significance. The presence of the
turbines will not fundamentally change either the character or quality of the view although, in conditions
of good visibility, it is anticipated that they will be visible on the distant horizon.

5.5.15.5.3 Viewpoint 3: View from the public footpath, Great Holland

This viewpoint is located on a public footpath that links the village of Great Holland with the coastline at
Sandy Point/Holland Gap. It is approximately 1.3 km from the coastline, and the radar tower at Holland
Haven is clearly visible at 2 km to the south.

From this viewpoint the distance to the nearest turbine is approximately 8.9 km. Given the elevation (at
approximately 22 m AOD) there is a broad panoramic view available which is broadly directed towards the
south-east. The 180° panorama overlooks agricultural countryside, all arable, and the seawall across the
entrance to Holland Brook (at Holland Haven) is visible in the middle distance. Beyond this a strip of sea
can be seen over approximately 50% of the panoramic view. The horizon line itself is thence defined by
the conjunction of sky with sea and commercial shipping can be seen traversing the horizon line in the
distance.

Key elements within the field of view include: the matrix of generally medium sized fields broken by only
intermittent remnant hedgerows and isolated specimen mature hedgerow trees; the thin strip of visible
sea; and, further to the south-west, the northernmost fringes of Clacton-on-Sea. A key visual feature is the
radar tower at Holland Haven. Slightly to the east of this, the meteorological mast associated with the
proposed wind farm site can be identified.

Figure 4.36 shows the existing photographic panorama along with the computer generated wireframe.
The wireframe itself indicates that the arrangement of the turbines is relatively comfortable visually and
that they will occupy a sector of view from between 164° and 189° east of grid north. This gives a 25°
sector of view which, in the context of a 180° available panorama, indicates that approximately 14% of the
horizon line will contain the proposed wind farm. However, from this viewpoint, whilst the eye will be
drawn to the horizon line and the conjunction of sea with sky, it will also be drawn towards the points of
interest in the foreground and middle distance. Both commercial shipping and pleasure yachting provide
further points of interest, to which will be added the proposed wind farm.

Given the distance between the wind farm site and the viewpoint the net magnitude of effect is judged to
be Slight to Moderate with a corresponding Minor-Moderate significance level. Whilst, in conditions of good
visibility, the proposed wind farm will be identifiable on the distant horizon line it is judged that it will not
be visually overbearing or be wholly out of place given the prominence of manmade structures within the
available panorama (most noticeably the radar tower and the engineered sea defence bund across the
mouth of Holland Brook).

5.5.15.5.4 Viewpoint 4: View from near the radar tower, Holland Haven.

This viewpoint is located within 10 m of the base of the radar tower at the top of a path that gives access
down to the beach huts and beach at Holland Haven. The viewpoint, with an elevation of approximately
11 m AOD, affords panoramic views through 360°. Views are available towards the south showing the

northern fringes of Clacton-on-Sea, to the west, overlooking the agricultural farmland between
Clacton-on-Sea and Frinton-on-Sea, to the north and the northernmost fringes of Frinton-on-Sea and,
finally, east and south-eastwards over the sea.

From this location the proposed wind farm will be seen towards the middle of the seaward views and will
occupy a sector of view between 159° and 190° from grid north. This corresponds to approximately 8% of
the available 360° panorama. However, in considering only the seaward views, which account for a
panorama of 180°, this increases the percentage of the view within which the proposed wind farm will be
seen to 20%.

Figure 4.33 shows a photomontage from the viewpoint and clearly shows the relationship of the proposed
turbines with the horizon line and with each other. The distribution and arrangement of the turbine
columns is not visually uncomfortable although it is noted that, from this closer viewpoint location, the six
rows of five turbines become more evident.

It is noted that the turbines effectively lie due south of the viewpoint and that they will thus be seen, in
bright sunny conditions, beneath the sun around midday. Other elements falling within the seaward views
include the engineered seafront (the concrete sea defence promenade), various pastel coloured beach
huts, vegetation on the slopes and, particularly distinctively, the multitude of timber groynes that extend
out into the sea at right angles to the beach. These provide a clear vertical reference within the view, as
do other onshore features including the radar tower, the beacon and various telegraph poles. The
recently erected meteorological mast can be discerned on the horizon line but has to be positively sought
out. Offshore activity appears to be less than, for example, at viewpoint 1 but there is still the occasional
yacht and distant container ship traversing the panorama.

Upon consideration, the anticipated magnitude of effect upon the view arising from the proposed wind
farm is judged to be Moderate primarily due to the proportion of view over which the turbines will be
spread with a corresponding Moderate level of significance. Whilst the proposed wind farm will be
noticeable it will be of an appropriate scale and in keeping with the otherwise broad expanse of sea and
sky which combine to define seaward views. From the beach and the coastal promenade beneath the cliffs
the groynes will provide strong vertical elements in the foreground against which the turbines will be
contrasted.

5.5.15.5.5 Viewpoint 5: View from the seafront promenade, Holland-on-Sea.

This viewpoint is situated on the cliff top footpath that runs parallel to the coastal road that runs along
Holland-on-Sea seafront towards Clacton-on-Sea. From this viewpoint, with an elevation of approximately
8 m AOD, the distance to the nearest turbine is approximately 6.6 km. The existing meteorological mast
can be identified just in front of the horizon line on a bearing of 176° east of grid north. As with other
viewpoints it is still relatively difficult to identify the mast and it is the lower portion with its lighter colour
that divides the horizon line where sea and sky meet that first attracts the eye.

From this viewpoint there is an available 180° panorama which is directed out towards the sea with the
coastal road and the generally nondescript housing behind acting as a backdrop. In conditions of clear
visibility commercial shipping and yachts can be seen traversing the panorama. Other elements falling
within the field of view include the shrubby cliff vegetation, cliff top railings and the beach and associated
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groynes that extend out into the sea. Away from the seaward views, street lamp columns and vehicular
traffic dominate the view along the cliff top road.

The proposed wind farm is anticipated to occupy a sector of view between 147° and 180° from grid north
(Figure 4.37). The six rows of five turbines will be clearly identifiable with only the southernmost two rows
visually linking together. The three northernmost rows will be clearly separated with sea seen between
them. This will give a more fragmented feel to the wind farm arrangement with the core of the turbines
being seen to extend between 165° to 180° plus three smaller groupings centred around 147°, 154° and
160°. The arrangement of the turbines is deemed not to be significantly uncomfortable and it is
anticipated that their arrangement will instil a sense of perspective and depth which should be discernable
in conditions of clear visibility.

The proposed wind farm is anticipated to provide the main focus of view as it will be seen to be placed out
at sea and at some distance from Clacton Pier. Thus it will become the main focus of attention in seaward
views. The relationship between the viewpoint and the wind farm will mean that the sun will only be seen
behind it in the earlier part of the morning when, in all probability the beach and seafront promenade
are likely to be less busy.

On balance it is judged that the anticipated magnitude of effect arising from the proposed wind farm
development will be Moderate given the absence of any other significant visual detractors and the extent of
the field of view that the wind farm will be seen to occupy. However, the fragmentation of the northern
end of the wind farm positively assists in reducing the perceived scale of the proposed development.
Correlating the magnitude of effect against the existing baseline conditions results in a Moderate level of
significance.

5.5.15.5.6 Viewpoint 6: View from the seafront promenade, Clacton-on-Sea

This viewpoint is located on the seafront promenade slightly to the south of Clacton Pier and has an
elevation of approximately 3 m AOD. From this location, as identified under the baseline conditions,
180° panoramas are available from the north-east through to the south-west. The main focus of view from
the promenade and the beach is clearly seaward. Seaward views are presently dominated by the vibrancy
and noise associated with Clacton Pier which dominates the majority of the seafront.

From this viewpoint the proposed wind farm will be seen to sit on the distant horizon line immediately to
the south of the end of Clacton Pier extending over a sector of view from 120° from grid north to 156°,
giving a total of 36° coverage. This equates to approximately 20% of the available 180° panorama. From
this viewpoint the nearest turbine is approximately 6.7 km away and the arrangement of the six rows of
five turbines will be clearly identifiable. Figure 4.33 shows a photomontage from the viewpoint of the
envisaged wind farm. The turbines will look relatively dispersed and it will be noted (refer to
photomontage) that the total height of the turbines will be no more than approximately a third of the
height of the large building at the end of Clacton Pier. They are also relatively light structures visually. It
will be noted that even in conditions of clear visibility it is difficult to pick out the meteorological mast,
particularly the upper structure, and the eye has to actively scan the horizon line to locate it. Elements
falling within the field of view include: the various buildings and other clutter associated with the seafront
promenade; the vibrancy of windbreaks and umbrellas when the beach is in popular use; various groynes
and pipes that extend out into the sea; and, occasional commercial shipping which is seen to traverse the
horizon line.

Vertical elements within the field of view providing some visual reference for the proposed turbines
include promenade railings, various columns and flagpoles and the structural supports to Clacton Pier.
The existing offshore meteorological mast obviously provides a further vertical visual reference. It will be
noted that although the existing meteorological mast is significantly taller than commercial shipping it
remains visually far more recessive than the large container vessels principally due to its slender form.

Upon consideration is judged that the magnitude of effect arising from the proposed wind farm will be
Moderate to Major, principally on account of the wide sector of view that it will fill and the fact that it
remains within the direct field of vision from those using the beach, seafront promenade and cliff top
gardens. Correlating the magnitude of effect with the baseline conditions gives a net significance level of
Moderate. However, it should be noted that many of those using the seafront facilities are also attracted by
the entertainment and fun fair associated with Clacton Pier which wholly dominates the view and the
ambience of the seafront.

5.5.15.5.7 Viewpoint 7: View from atop the sea defence barrier, Seawick

From this viewpoint, at an elevation of approximately 3 m AOD, the distance to the nearest turbine is
approximately 8.5 km. This viewpoint effectively affords a 360° panoramic view. The main focus of the
view is due south overlooking the sea whilst to the north the view overlooks the extensive caravan holiday
park of Seawick. In views out to sea the proposed wind farm will be seen peripherally to the main focus of
the view. The turbines themselves will occupy a sector of view between 101° and 127° east of grid north.
The angle of view is such that the turbine grouping will read as a single array and the grid like
arrangement that is noticeable from viewpoints 5 and 6 will be difficult to detect. From this location the
proposed wind farm will be seen in the context of the substantial stone breakwaters that characterise the
locality and which are aligned at right angles to the beach. The proposed wind farm will be seen to sit on
the horizon line at the union between sea and sky and will be located directly above the breakwaters that
are such a strong feature. The horizontal spread of the turbines will thus visually relate to the horizon line
and the multitude of stone breakwaters. In one sense the proposed wind farm will seem an extension of
the breakwaters given that its northernmost extent effectively overlaps with the beach and the breakwaters
in the middle distance.

The proposed turbines will be seen to extend either side of the existing meteorological mast although,
during a site visit in mid August, it was impossible to identify the mast on the horizon line. In the context
of the total available panorama the proposed wind farm will be seen to occupy only a relatively small
sector of the field of view even though it extends over 26°. Even with the presence of the proposed wind
farm the main elements within the field of view will remain the terraced shingle beach, the concrete sea
defence wall, the container sale huts and the previously referred to stone breakwaters.

This is a view dominated by the horizontal dimension and the wind turbine group will remain consistent
with this, although, within itself, representing the introduction of a new element within the view.

The main focus of activity is very much on the beach and the foreshore with occasional commercial
shipping and pleasure craft evident further out to sea. Overall, the anticipated magnitude of effect arising
from the proposed wind farm development is judged to be Slight to Moderate resulting in a Minor level of
significance. Although the turbines will clearly be visible their presence will not substantially alter either
the character or the quality of the existing view.
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5.5.15.5.8 Viewpoint 8: View from the foreshore at Point Clear

The viewpoint is at approximately 1 m AOD and from here the distance to the nearest turbine is
approximately 13.0 km. The settlement of Point Clear nestles upon and to the north of a local rise in land
form, while the surrounding the area is flat and low lying.

As there were no points of public access on the southern-most fringes of Point Clear this viewpoint was
selected as being representative of the easiest point of general public access. However, as the computer
generated wireframe illustrates (Figure 4.38) from this location the higher ground of Point Clear wholly
obscures views towards the proposed wind farm. However, it is anticipated that the proposed wind farm
will be visible from the rear of the properties lining the southern edge of Point Clear along Dumont
Avenue. The wireframe indicates that the proposed wind farm will read as a single grouping of turbines
which will be arranged between 106° and 125° due east of grid north. From this direction of view the
grouping of the turbine columns will not be visually uncomfortable and they will be seen as a single unit
from properties along the southern fringe of Point Clear.

At this specific viewpoint the orientation of the view is more directly to the south-west rather than the
south-east/east where the proposed wind farm will be sited. The main emphasis of the settlement of Point
Clear is over-looking Brightlingsea Reach which, with its shallow estuarine waters, and mud and sand flats,
provides a dynamic and constantly changing seascape. Key elements within the field of view include the
mud and sand flats, the local rise of Sandy Point, scattered moored boats, the wooded fringe of Mersea
Island and the variety of boat traffic travelling up and down Brightlingsea Reach. This is a broadly flat
seascape in which the horizontal dimension is dominant, broken only by the poorly maintained and
dilapidated groynes that intermittently occur at right angles to the beach.

The existing character and quality of the view from the specific viewpoint will remain unaltered by the
introduction of the proposed wind farm. However, it is anticipated that there will be a Slight magnitude of
effect upon the properties along the southern fringe of Point Clear.

5.5.15.5.9 Viewpoint 9: View from the beach at West Mersea

From this viewpoint, with an elevation of no more than 1 m AOD, the distance to the nearest turbine is
approximately 18.7 km.

The proposed wind farm will be on the periphery of general seaward views being located between 94° and
107° due east of grid north. Reference should be made to Figure 4.39 shows a photographic panorama
from the viewpoint together with a computer generated wireframe. The available panoramic views
generally extend from approximately 70° through to 280°. The proposed wind farm will thus occupy only
approximately 6% of the available panoramic view.

The distance between the proposed wind farm and the viewpoint means that the turbines will be seen as a
single grouping and the wireframe indicates that the geometric arrangement of the proposed wind farm
will barely be discernable.

From this location the proposed wind farm will be seen as a very distant feature on the horizon and will
remain outwith the main focus of view which is directly due south. Other elements fall within the field of
view and these include the timber groynes and their vertical triangular end markers; the multitude of
beach huts in varying shades of green, white and brown; and, various other channel markers and yachts

on the estuary. The Maldon peninsula is clearly visible to the south and its main features include Bradwell
Power Station, areas of wooded foreshore and, more significantly, a line of electricity pylons which
connect to the power station. These, along with the channel markers and end markers to the groynes
provide clear vertical references for the proposed wind farm.

Overall, the anticipated magnitude of effect arising from the proposed wind farm is judged to be no more
than Slight given the distance from the site, the nature of the existing view and the peripheral location of
the wind farm development with respect to the main focus of views. This equates to a Minor level of
significance.

5.5.15.5.10 Viewpoint 10: View from Bradwell Bird Observatory, near St Peter’s Chapel, St Peter’s Way

From this viewpoint, located at approximately 3 m AOD, the distance to the nearest turbine of the
proposed wind farm is approximately 17.1 km. The proposed wind farm will be located due east
occupying a sector of view between 83° and 94° due east of grid north. Figure 4.34 which show a
photomontage from this viewpoint. This illustrates that the individual turbines are relatively evenly
distributed and that there is nothing noticeably visually uncomfortable in the arrangement.

In conditions of good visibility the turbine columns will be visible and will occupy a position on the
horizon line within the centre of the available 180° panorama. However, at this distance from the
proposed wind farm site, the eye will not instinctively be drawn to the wind farm but rather have to be
actively scanning the horizon to identify features. Passing shipping can also be seen from this viewpoint
but again the horizon line needs to be actively scanned to identify these. Other elements falling within
the field of view are few and, even with the presence of the proposed wind farm, the view will still be
dominated by the marshland (in the foreground and middle distance), Mersea Island and the Tendring
Peninsula (along the horizon line) and, against this, the backdrop of the expansive sky.

Overall the magnitude of effect arising from the proposed wind farm development is judged to be no
more than Slight with a corresponding Minor level of significance. It is acknowledged that the proposed
wind farm will be visible in conditions of good visibility but at no point will this be to the overriding
detriment of the existing scene.

5.5.15.5.11 Viewpoint 11: View from the B1021, Tillingham

From this viewpoint the distance to the nearest turbine is 21.5 km with the proposed wind farm being
located just north of due east of the viewpoint. The viewpoint, with an elevation of approximately 22 m
AOD, is marginally elevated within the surrounding landscape and thus distant views over the lower lying
landscape towards the sea and the proposed wind farm site beyond are available.

The proposed wind farm development is anticipated to be located between approximately 73° and 81°
due east of grid north. Given the breadth of the available panorama this represents only a relatively small
percentage of the available field of view. At this distance, whilst the individual turbines may just be
identified, the proposed wind farm will read as a single item on the distant horizon. Figure 4.40 which
illustrate both the existing photographic panorama and, above it, the computer generated wireframe.
The wireframe indicates that there will be nothing inherently visually uncomfortable with respect to the
wind turbine arrangement, although it is noted that the wind farm appears to fragment more towards the
south. From this viewpoint the sun will generally be positioned either to the south or to the west of the
viewer.
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As the existing panorama indicates the proposed wind farm will be seen to occupy an horizon line
position beyond the existing fragmented hedgerow in the middle distance. As such it will retain a very low
profile within the available view and, whilst representing the introduction of the wholly new element
within the field of view, it will effectively have no bearing upon the existing character or quality of the view
or for that matter the existing seascape resource. The elements dominating the view will remain the
expanse of large and broadly flat agricultural fields, the fragmented remnant hedgerows and hedgerow
trees, the wooden telegraph poles and the dwellings on the southern edge of Tillingham.

Overall the magnitude of effect arising from the proposed wind farm development is judged to be no
more than Slight with a Minor to No Effect level of significance. In conditions of poorer visibility magnitude
of effect is anticipated to be none given the distance between the viewer and the site.

5.5.15.5.12 Viewpoint 12: View from atop the sea defence barrier, Dengie Marshes

This viewpoint is located on top of the sea defence wall over-looking the Dengie Flats on the eastern-most
extremity of the Tendring Peninsula with a distance of 18.4 km to the nearest turbine. The viewpoint has
an elevation of approximately 3 m AOD and overlooks the Dengie Flats which fill the foreground and
middle distance in all eastward views. From this viewpoint the proposed wind farm will be seen to occupy
a sector of view located between 68° and 77° due east of grid north. In the context of the available 360°
panorama the proposed wind farm will thus occupy no more than 2-3% of the available panoramic view.

From this viewpoint the proposed wind farm will read as a single element and the computer generated
wireframe indicates that the individual turbines will themselves be relatively evenly spaced. Figure 4.35
shows a photomontage taken from this viewpoint looking due eastwards. In conditions of clear visibility
the Tendring Peninsula can be made out to the north-east (to the left of the sluice gate seen on the
horizon on the left hand side of the photomontage).

Thus, the introduction of the proposed wind farm will represent a new element within the view but will
remain wholly subservient to the broad expanse of the marsh and sky. The emphasis within any view will
still be very much on the horizontal horizon. As identified within the baseline text, a thin slither of the
sea is visible between the marshes and the sky and shipping can be seen traversing the field of view.

Overall the magnitude of visual effects arising from the proposed wind farm development is judged to be
no more than Slight given the very small percentage of the available panorama that it will fill and the
strength and extent of the two key components (marsh and sky) that otherwise define this view. It is also

worth noting that other vertical elements fall within the 360° wide panorama, most noticeably the
electricity pylons that traverse the horizon line to the north-west of the viewpoint. The net significance
level of effect will thus be Minor.

5.5.15.5.13 Viewpoint 13: View from near railway bridge, Burnham-on-Crouch

This viewpoint is located at a distance of 27.2 km from the nearest turbine and is located at a level of
approximately 10 m AOD. Figure 4.41 illustrates the existing view and the computer generated wireframe
illustrating the location of the proposed wind farm. The proposed wind farm is anticipated to extend over
a 6° sector of view between 64° and 70° east of grid north. Given that the available panorama approaches
180° at this location this represents 3% of the available view. Transposing the computer generated
wireframe onto the existing photographic panorama indicates that the proposed wind farm, although
theoretically visible from this location, will effectively be screened by existing buildings and vegetation.

As the viewer ascends the approach to the bridge it is possible that glimpses of the distant wind farm will
be seen above the hedgerow in the middle distance. However, this will fill only a very small sector of the
available field of view and the wind farm, being some 27 km distant, will also be difficult for the eye to
discern. Its existence within the viewed landscape will not alter either the character or quality of the view
and thus the magnitude of effect is judged to be None to Slight. This equates to a No Effect significance
level. The character and quality of the view following the construction of the proposed wind farm will still
be defined by the existing elements. Whilst, within itself representing the introduction of the new element
within the field of view, it will also be noted that the existing telegraph poles provide a clear existing visual
vertical reference.

5.5.15.5.14 Viewpoint 14: View from Tollesbury Wick Marshes

From this viewpoint, with an elevation of approximately 3 m AOD the distance to the nearest turbine of
the wind farm is approximately 21.7 km. From this distance the wind farm will be seen to sit on the
distant horizon out at sea framed between the end of Mersea Island and the north eastern tip of the
Maldon peninsula. The computer generated wireframe (Figure 4.42) indicates that the wind farm will

occupy a sector of view between 90° and 100° due east of grid north. In the context of the total available
panorama this equates to a percentage sector of view of less than 3%. The wireframe also indicates that
the turbine arrangement will be seen as a single site immediately beyond Shinglehead Point as one looks
due east. In the context of the existing view with its multiple points of interest, and given the wide
expanse of the seascape, it is not anticipated that the proposed wind farm will be readily noticeable.
Whilst at this distance, in conditions of good visibility, it should be possible to identify the wind farm, the
viewer will actively have to search the horizon line for it. The proposed wind farm, when visible, will not
infrequently be seen in the context of other elements in the middle distance which will serve to distract
the eye.

The baseline conditions described fully the range of different elements that define the eastward view,
most principally saltmarsh, exposed mud flats, the sea at varying tidal heights, the array of moored yachts
and yachts making passage, and the fringes of Mersea Island and the Maldon Peninsula.

It is judged that the anticipated magnitude of effect arising from the proposed wind farm development
will be no more than Slight for all of the reasons set out above, with a correspondingly Minor level of
significance.

5.5.15.6 Visual Effects at Representative Viewpoints

Table 5.15 summarises the key baseline and assessment gradings for the fourteen representative
viewpoints.

5.5.15.7 Visual Receptor Groups and Sensitivity

Section 4.4.14 identified the broad range of visual receptor groups and the tourism resource for the
regional seascape units.

Table 5.16 indicates that many of the receptor group categories will have a Medium level of sensitivity to
change. Those having a higher degree of sensitivity include visitors who value scenery, walkers/hikers,
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cyclists and naturalists. All of these combine to give, what is judged to be, a Medium level of capacity to
accommodate the proposed offshore wind farm development.

5.5.15.7.1 Residents

Residents obviously occur throughout the identified visual envelope of the site and will also be included as
the travelling public, workers, recreational users of the outdoor environment and others. Residents are
best represented by viewpoints 1-9, 11 & 13. The range of residents (all with an assumed High level of
sensitivity to change within their visual environment) includes the town dwellers of Walton-on-the-Naze,
Frinton-on-Sea, Clacton-on-Sea and West Mersea; residents of the smaller coastal settlements such as
Holland-on-Sea, Seawick, Jaywick and Point Clear; and, the more rural dwellers within the villages and
hamlets that are dispersed across the hinterland of the four seascape units. However, by no means all of
the residents will be affected by the proposed development and reference should be made to Figure 4.24
and 4.25 which identify those key areas that theoretically fall within the Zone of Visual Influence of the
site.

By contrasting Figures 4.24 and 4.25 a clearer picture can be gained as to which residential areas are most
visually exposed to the site. The magnitude of effect upon the resident visual receptor group will
primarily depend upon distance from the proposed development, the orientation of main views from
their properties and the existence or otherwise of intervening built forms and/or vegetation. Visual
effects are likely to be greatest along the coastline where properties have views overlooking the sea.
Likewise, both the magnitude and significance of the effects is anticipated to be higher in the more rural
and less developed areas where there is less activity to detract the eye and where, it is presumed, the
residents are more sensitive to the rural landscape/seascape qualities of their environment.

5.5.15.7.2 The Travelling Public

Cyclists and footpath users within the larger settlements can be viewed as members of the travelling
public, although generally this assessment has incorporated them within the alternative category of
visitors/users of the tourism resource.

Key viewpoints representative of members of the travelling public include viewpoints 5, 6, 11 & 13.
Generally this group of visual receptor category is judged to be less sensitive to change within their visual
environment, particularly those who are local travellers or commuters and thus tend to have a specific
objective to their journey. This tends to mean that they are more wholly preoccupied with achieving their
destination than with the visual experience associated with the journey itself. By way of contrast, the
travelling public also includes visitors and day trippers to the area. Whilst these are more broadly
addressed under the visitor/tourism resource category the travelling public can also be said to be
represented by viewpoints 1, 2, 4-7 and 9 in that many of the visual receptors at these locations will have
specifically travelled to these viewpoints. This is perhaps most true of viewpoints 1, 4, 5, 6 and 9 which are
directly serviced by either public car parks or street parking facilities.

The port of Harwich Parkeston Quay, although falling within the studied area, effectively lies outside the
ZVI (Figures 4.24 and 4.25). However, intermittently, and more frequently during the summer months,
car and passenger ferries will make passage for the continent and in so doing will sail within the identified
ZVI. Given the elevated view of the visual receptors the wind farm will undoubtedly fall into view although
the magnitude of visual impact is anticipated to be no more than Slight to Moderate depending upon the
course sailed with a correspondingly Minor level of significance given the sensitivity of the visual receptor
group.
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Representative
Viewpoints

Baseline
Quality

Net Baseline
sensitivity to
change

Net Magnitude
of operational
visual effects

Net significance
level of effect

1 View from the cliff
top, The Naze

Medium Medium-
Low

Slight Minor

2 View from the
Greensward,
Frinton-on-Sea

Medium-High Medium Slight-Moderate Minor-Moderate

3 View from the public
Footpath, Great
Holland

Medium-High Medium Slight-Moderate Minor-Moderate

4 View from near the
radar tower, Holland
Haven

Medium Medium-
Low

Moderate Moderate

5 View from the
seafront promenade,
Holland-on-Sea

Medium-Low Medium-
Low

Moderate Moderate

6 View from the
seafront promenade,
Clacton-on-Sea

Medium-Low Low Moderate-Major Moderate

7 View from atop the
sea defence barrier,
Seawick

Low Low Slight-Moderate Minor

8 View from the
foreshore at Point
Clear

Low-Medium Low-
Medium

No Effect No Effect

9 View from the beach
at West Mersea

Medium-High Medium Slight Minor

10 View from Bradwell
Bird Observatory,
near St Peters
Chapel, St Peters Way

Medium-High Medium-
High

Slight Minor

11 View from the B1021,
Tillingham

Medium Medium Slight Minor-No Effect

12 View from atop the
sea defence barrier,
Dengie Marshes

High High Slight Minor

13 View from near
railway bridge,
Burnham-on-Crouch

Medium Medium None-Slight No Effect

14 View from Tollesbury
Wick Marshes

High Medium-
High

Slight Minor

Table 5.15 Summary of effects on viewpoints



Reference should again be made to the two ZVI plans from which it can be seen that the number of main
communication routes falling within the theoretical ZVI of the proposed wind farm development is
relatively limited. There are, for example, unlikely to be any views available of the proposed offshore wind
farm from the Colchester to Clacton-on-Sea/Frinton-on-Sea railway line which generally follows a route
that is screened from the coast by the existing settlements.

With respect to the main ‘A’ roads, the A120 (T) largely falls outwith the site’s visual envelope and sea
views appear to be unavailable. Stretches of the A133 do fall within the site’s ZVI but again seaward views
are almost wholly obscured by built development and intervening vegetation. Travellers along the
hinterland ‘B’ roads can have intermittent, interrupted seaward views where existing vegetation and built
form allow. These are most likely to occur in areas of more elevated countryside close to the coast (e.g.
the B1032 around Great Holland). Generally the visual effect upon the travellers is likely to be no more
than Slight, with a Minor level of significance, due to the distances involved and other elements existing
within the foreground which will more readily attract the eye. Moreover, drivers have a generally
restrained field of view given that there sole preoccupation should be on the road ahead.

Finally, there will be a generally Slight magnitude of effect (perhaps occasionally tending towards Moderate)
for those travelling along the various minor country lanes that traverse the hinterland. As previously
identified, areas of country lanes most visually exposed to potential views towards the site occur on the
south east facing slopes of the Tendring Peninsula regional seascape unit and its elevated hinterland.

5.5.15.7.3 Visitors and Recreational Users of the Seascape

All of the selected viewpoint locations can be said to be representative of various members of this broad
category, although the coastal viewpoints embrace a wider range of receptor groups. Coastal visitors, and
those whose principal preoccupation is the enjoyment of the outdoor environment and scenery, including
recreational walkers, cyclists etc. will have the highest level of sensitivity to change. The ZVI plans confirm
that the proposed wind farm development will be visible from both cliff top and beach locations,
although, inevitably, its visual prominence will clearly decrease in direct relation to distance from the site.
This is clearly illustrated by the various representative viewpoints and the seven photomontages (Figures
4.32-4.42). Beach users tend to be more preoccupied with their immediate surroundings, and the
enjoyment of the sun, and are thus judged to be less effected by the proposed development. In contrast,
coastal footpath walkers will be more wholly preoccupied with the enjoyment of views and they are
anticipated to be most significantly affected by the proposed offshore wind farm. Given that they are a
recognised High sensitivity group and that the magnitude of visual effect will vary from Slight through to
Moderate according to distance from the site, the significance of visual effects upon this group is judged to
vary between Minor and Major.

Other visitors include those whose enjoyment is more directly focused upon the hinterland and sea views
are judged to be of less importance to them in their pursuit of other outdoor activities such as horse
riding, cultural pursuits, bird watching, cycling etc. Where these visual receptor groups actively seek out
distant seaward views, there will be an effect upon them when the proposed wind farm development falls
into their field of view.

However, this is most likely to happen from more elevated locations within the wider landscape which
means that wider panoramic views are likely to be available resulting in the proposed wind farm occupying
a smaller sector of the field of view than might otherwise be imagined (e.g. within the vicinity of
viewpoints 3, 10, 11 & 13).

A significant number of visitors to the area come specifically to enjoy the various cliff top promenades and
the beaches. These groups will clearly be affected by the proposed development given that their main
focus of view will embrace the proposed wind farm site. Others, for example those visiting the
promenades and piers at Clacton-on-Sea and Walton-on-the-Naze, will be more directly concerned with
their immediate environment and its attractions, rendering them less vulnerable to the visual effects
arising from the proposed wind farm development.

Other visual receptor groups who will be affected by the proposal will include sailors, ornithologists,
fisherman, sea anglers, and wind surfers. All of these receptor groups will be focused on their particular
activity of interest which will thus reduce the significance of the magnitude of effect upon them of the
proposed development.

5.5.15.8 Visual Effects at Night

Trinity House Lighthouse Service standards (agreed July 2000) indicate that navigation lighting will be
required for the proposed wind farm. The requirement is that the corner navigation lights will be visible
for a distance of at least 5 nautical miles (8 km). The lighting requirements are given in Section 5.5.8.

Thus, the navigation lights on the nearest turbines will be faintly visible from the Tendring Peninsula
coastline. However, at this distance, it is judged that they will be too faint to create any significant glare or
night glow.

Generally, at night, visual receptors experiencing seaward views are more likely to be located within the
built up areas rather than the quieter, more isolated stretches of coastline. Thus, in any views out to sea
and including the proposed wind farm development, the views will often be compromised by light spillage
around the viewpoint from street lighting. The navigation lights will not represent the introduction of an
alien element into the marine component of the seascape units given that shipping traffic and other
sources of lights currently exist within the vicinity.

The greatest visual effects arising from the necessary navigation lighting is anticipated to be out at sea
where, for example, fisherman or recreational sailors making a night passage may sail within close
proximity of the proposed development.

During the construction and decommissioning stages of the project the site is anticipated to be lit
throughout the night to reduce the duration of the effects during these periods. The activity associated
with night-time working may in itself provide a point of interest on the night-time horizon line. Thus, the
magnitude of visual effect from such activities is judged to be no more than Slight and may even, arguably,
result in a slight beneficial visual impact arising from the curiosity such night-time activity might trigger.
This equates to a Minor level of significance.
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5.5.15.9 Visual Effects and Prevailing Weather Conditions

Secton 4.2.7 set out a summary of the prevailing climate and weather conditions for the Greater Thames
Estuary/Dover Strait area. Collectively, both climate and the day-to-day weather patterns will combine to
reduce the number of days upon which views of the proposed offshore wind farm will be available from
the coastline and hinterland. Conditions of visibility can be compromised by a variety of factors including
air pressure, wind speed, density and nature of cloud cover, season, air moisture content and fog
incidence. Not only will views from the land be affected in conditions of poor visibility but also maritime
views.

The Dover Strait Pilot notes that there is little variation throughout the year in the frequency of gales. It
also observes that rough seas are not uncommon within the area and that, especially during late winter
and early spring, particularly rough conditions may persist for several days. The prevalence of windy
conditions and rough seas will generally inhibit the availability of views towards the proposed wind farm
development. Rain is also noted as having approximately a 50% incidence rate during the winter months
and approximately a 30% incidence rate during the summer. Low cloud is also associated in the area with
moist onshore winds, although the incidence level of fog varies between 2-5%. Moreover, for 25% of the
time in winter and 20% of the time during the summer months, visibility within the area will be less than 5

miles (8 km). All of these issues combine to significantly reduce the number of days throughout the year
upon which the proposed wind farm will be visible, be it from the sea, the coastline or further inland.
Moreover, even where poorer visibility does not wholly obscure views of the proposed wind farm, it will
still inhibit views of the development rendering it more visually recessive within the wider seascape.

5.5.15.10 Cumulative Visual Effects

As part of the first round of potential offshore wind farm sites a site has also been identified off the North
Kent Coast. The proposed Kentish Flats offshore site is located approximately 8 km due north of
Whitstable and is located in the Outer Thames Estuary. The Kentish Flats site is located due south of the
proposed Gunfleet Sands Offshore Wind Farm on a bearing of approximately 195° from grid north. The
distance between the centre point of the two wind farms is approximately 31 km with the distance between
the two nearest turbines being approximately 27 km. The proposed Kentish Flats wind farm development
is similarly comprised of an arrangement of 30 turbines which are configured in a diamond shape and
broadly aligned east to west.

Although the proposed offshore wind farm at Kentish Flats is located over 25 km from Gunfleet Sand, it
was judged appropriate to consider whether there might be any significant cumulative impact arising from
the relative proximity, in regional terms, of the Kentish Flats Wind Farm. To assist in this assessment
cumulative ZVI plans were prepared for the two sites and reference should be made to Figure 5.16. This
cumulative ZVI is taken to blade tip height which is approximately 133 m AOD for the Gunfleet Sand
turbines and 140 m AOD for the Kentish Flat turbines. The ZVI prepared also allows for the effects of the
earth’s curvature and is based upon a single target point within the Geometric centre of each of the wind
turbine arrangements. Visibility of the total of 60 turbines has also been colour coded and the cumulative
impact ZVI clearly identifies all areas of land from which there will be no visibility of any turbines. It will
be remembered that the ZVI makes no allowance for either built form or existing vegetation both of
which will substantially further curtail the extent of visibility of both wind turbine arrangements.

Two 25 km radius circles have also been added to the ZVI to assist in identifying areas of potential
cumulative impact. The key area of potential concern is clearly the zone where the two 25 km radius
circles overlap. By reference to Figure 5.16 it can be seen that, as would be expected, most of the area of
overlap is offshore midway between the two wind farm sites. There is only a very small area of overlap on
land and this includes the north eastern-most tip of Foulness Island and the south-eastern corner of the
Maldon Peninsula. As was identified in the earlier baseline environment descriptions, both of these areas
are relatively remote, flat, isolated, and include few settlements. As noted previously, Foulness Island itself
is open to only limited access whilst the south-eastern corner of the Maldon Peninsula includes only a
number of individual farms/halls. Both areas are likewise very low lying with heights, on average, of only
1-2 m AOD. Bearing in mind that the perimeter of both the Maldon Peninsula and Foulness Island is also
lined by an engineered sea defence embankment it is evident that seaward views will be clearly restricted
from both areas. It should be noted that the theoretical cumulatives ZVI does not incorporate level
information relating to these sea defence bunds which rise up to approximately 3-4 m above the
surrounding levels. The corollary is that seaward views from these locations will, in any case, be very
restricted, being available only from the more elevated locations within the area such as atop the sea
defence bund and from second floor windows.

In addition, the distance to both wind turbine clusters approaches 20 km. The nearest coastal location to
both wind farms is Foulness Point from which the distance to the nearest Kentish Flats turbine is 17.4 km
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Receptor Category Comparative numbers of
visual receptors

Receptor Sensitivity

Residents High Medium

Outdoor workers Medium –Low Medium

Indoor workers High Low

Tourists (who value
scenery)

Medium High

Beach Visitors Medium Medium

Tourists (attracted to
resorts)

High Medium – Low

Motorists Medium Medium – Low

Walkers/ Hikers Medium – Low High

Cyclists Low Medium

Naturalists Low – Medium High

Other recreational users
of the
landscape/seascape

Medium Medium

Recreational sailors Medium Medium

Fisherman Low Medium - Low

Commercial shipping Low Low

Table 5.16 Summary of visual receptor populations



and to the nearest Gunfleet Sand turbine is 20 km. Moreover, from this viewpoint it will be appreciated
that both wind farms will be seen on the distant horizon (and only in conditions of reasonable visibility)
and that they will occupy different sectors of the available view. From Foulness Point there will be a virtual
360° panorama available of which a 235° sector of view will be overlooking the sea. Within the seaward
views there will be 90° sector of open sea between the two wind farm sites. Against this, it should also be
born in mind that there will be other elements within the foreground which will attract the eye. Whilst the
horizon line itself is clearly a focus for view, the two wind farm sites will not be immediately obvious even
in conditions of good visibility. This judgement is endorsed by the individual viewpoint analysis that has
been carried out specifically for the Gunfleet Sand wind farm and reference should be made to Figures
4.34 and 4.35. These show the photomontages prepared for viewpoints 10 and 11 both of which are
located along the northern half of the coastline of the Maldon Peninsula. Both montages clearly illustrate
how visually recessive the proposed Gunfleet Sand wind turbine arrangement will be, even in conditions
of good visibility. It should also be noted that the turbines shown on the two photomontages have
consciously been made more obvious in order that the viewer can identify them. The reality is that the
turbine columns will appear less noticeable than shown due to a combination of, distance, haze and
general atmospheric conditions.

Were the assessment to be extended further to allow for a 30 km radius around the centre of both wind
farm sites this would still only include a relatively small area of land from which there might potentially be
views available of both wind farms. The extended area would include much of Foulness Island, 50% of
Wallasea Island and an enlarged sector of the southeast corner of the Maldon Peninsula extending from
Burnham-on-Crouch northwards to include the settlements of Southminster and Tillingham. With the
exception of an area of landscape around Tillingham all of this landscape lies beneath the 10 m contour
and is comprised of drained marshland. It is only the settlements that occupy marginally higher ground
and all of these are located at approximately 30 km from the centre of both wind farm developments.
That is to say that they will be on the very limits of visual acuity for the turbines. Moreover, at this
increased distance from the site the chances of an uninterrupted view towards both wind farm sites is
likely to be minimal. Figure 4.42 shows the view from Burnham-on-Crouch towards the Gunfleet Sand site.
The angle of view is such that it also embraces the sector within which the Kentish Flats wind farm site will
sit from which it can be seen that foreground and middle distance features wholly obscure views of the
sea, let alone the horizon line.

In summary, for land based views it is judged that the magnitude of any potential cumulative visual effect
arising from both the Gunfleet Sand and Kentish Flats wind farm sites will be Negligible resulting in a
Negligible level of significance. For sea based views the magnitude of effect is judged to vary between
Negligible and Minor depending upon the location of the viewer. It will be noted that the closest views will
be obtained midway between the two sites but that in such situations, the wind farms will occupy
significantly different sectors of the horizon line up to a maximum variation of 180°. Thus the
significance level of such effects is judged to vary from Negligible to Slight.

5.5.15.11 Duration of Effects and Decommissioning

It will be noted that the proposed offshore wind farm development has a limited operational time span,
anticipated to be approximately 22 years. The most significant impacts arising from the onshore
infrastructure are judged to be those arising during construction. With the proposal to route the
connection cable underground there will be little remnant visual effect aside from those areas of existing
habitat and vegetation through which the cable had to be routed. There will be but a minimal residual
effect following construction within the vicinity of the landfall site leaving only the sub-station extension as
the key element that will maintain an effect upon both the landscape and visual environment during the

operational lifetime of the development. The effects arising from these are anticipated to be local and, as
previously stated, a clear commitment will be given to including a landscape scheme to further aid the
mitigation of impact arising from their construction.

With respect to the offshore elements the key visual and seascape effects will obviously arise from the
turbine columns. The proposed offshore sub-station is anticipated to rise to approximately 26 m above
mean sea level and will be located within the wind turbine cluster. The activity associated with the
construction phase will be of a limited time span. Thus, in the medium term the principal effects will be
occasioned by the wind turbine columns themselves. The effects upon both the seascape and visual
resource previously described within this section will thus endure for a period of 22 years. It is worth
noting that research carried out by the Scottish Executive has established that the public perception of the
effects arising from wind farm development in Scotland has always exceeded the reality of the effects.
Appendix 14 provides a brief summary of the Scottish Executive’s Public Attitude Survey.

The anticipated operational lifespan of the proposed wind farm development means that, in the medium
to longer term, following decommissioning of the project, there will be no enduring net effect upon
either the seascape resource or the visual environment. This is a significant consideration when
contrasted against other substantial sources of landscape, seascape and visual impact arising from
construction projects that have a significantly longer lifespan.

Mitigation:

5.5.15.12 Offshore Elements

Due to its very scale and nature there are only limited opportunities for incorporating mitigation measures within a
proposed offshore wind farm development. The site itself is to be leased from The Crown Estate and within the allocated
area there is limited scope for siting the individual wind turbines. Whilst the placing of the turbine columns within the
receiving environment may often be a key visual issue for onshore wind farms, this does not apply for those located
offshore. Whilst onshore it is, for example, considered standard good practice to avoid siting wind turbines along the top
of ridgelines, there are no such physical and aesthetic constraints for siting wind farms offshore. Similarly, where a
particular landscape may be relatively intricate, exhibiting a subtlety in landform profiles, it may be deemed appropriate
to consider the individual relationship of turbines with the landform and, in turn, how they relate to each other. Given
that the sea is essentially a flat plain, albeit one that has inherent dynamic qualities to it, and varies in elevation, the
need for such sensitive siting of the individual turbine columns is not an issue. Where it is an issue, this is more
directly related to the nature of the seabed itself and the stability of the foundations.

The aesthetics of design suggest that the imposing of a more regular grid-like arrangement in to an otherwise bland
environment is preferable. This instils an element of deliberation and purpose to the scheme, providing it with a
rationale for its existence. Moreover, the scale of development, and the necessary spacing between the turbine columns,
arguably assists in reducing the potential for visually uncomfortable arrangements. Figures 4.32 to 4.42 show the
various photomontages and wireframes for each of the fourteen representative viewpoints. An examination of these
indicates that, although a grid arrangement is imposed, this does not translate itself into an uncomfortable arrangement
from any of the viewpoints. Perspective and scale both contribute to a greater variation in the turbine heights, which
then lend the viewed wind farm an underlying unity. The appearance of the marine component of the seascape means
that formal, geometric arrangements visually sit comfortably within their environment. By comparison an informal
grouping of turbine columns could result in a chaotic appearance which would visually look very uncomfortable.
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Mitigation of the visual effects arising from the offshore elements is thus largely limited to the appearance of the wind
turbines. The colour of the turbines will be a predominately light grey, this being recognised as the most appropriate
colour for ensuring that the turbine columns remain visually recessive within their setting. However, it will be noted
that the Trinity House Lighthouse Service requirements dictate that the tower/pile of a wind turbine shall be yellow from
a level corresponding to the Highest Astronomical Tide (HAT) up to the height of the navigation lights (approximately
12 m above HAT).

With respect to the turbine arrangement, it will also be noted that the Trinity House requirements dictate that, wherever
possible, wind farms should be contained within a defined block in order for the wind farm to be clearly marked as a
unit. Where this preference is complied with, as is the case with the proposed offshore wind farm at Gunfleet Sand, there
is the opportunity to reduce the need for navigation lighting. Trinity House also request that consideration be given to
including other elements to aid navigation including radar reflectors, raycons, and/or radar target enhancers in
response to the recognition that some vertical cylindrical structures give poor radar conspicuity. However, none of these
are anticipated to be conspicuous if included and are unlikely to impart any significant visual effect.

5.5.15.13 Onshore Infrastructure

The proposal incorporates a number of mitigation measures in order to reduce and/or remove the potential seascape and
visual effects arising from the development. These include:

• The cable landfall will be trenched under the beach from a point seaward of Lowest Astronomical Tide (LAT) to
ensure that it remains concealed. This is approximately 250 m distant from the seawall.

• The landfall cable will be routed a safe distance below the seawall foundation, beach and vegetated cliff face. The
cable will emerge within land to the south of Manor Way, Holland Haven at an elevation of approximately 6 m
AOD. The only visual evidence of its existence is likely to be a manhole access chamber used to drill the cable route
and to enable the connection before the cable is routed underground to the existing sub-station located near Telstar
Nurseries, Cook’s Green.

• There is a commitment to incorporate a landscape scheme with the proposed sub-station extension and connection in
order to mitigate any potential visual effects arising.

• The preferred cable route has taken account of areas of valued and high quality landscape, seeking to avoid these
wherever possible. These include Holland Haven Country Park which is designated as an area of Important Open or
Wooded Area/Protection of Open Space within the Tendring District Council Local Plans. Route 3 seeks to minimise
intrusion into and disturbance to the Holland Brook SSSI by taking a perimeter route and following the line of
disturbed ground and existing tracks.

• The timing of the construction work will be discussed with the relevant parties to try to minimise potential visual and
physical effects within the locality and upon farming practices.

• Where cable routing unavoidably disturbs areas of existing vegetation these will be replaced with appropriate new
planting to details to be agreed with the local planning authority.

• The detailed design of the extension to the existing sub-station will, within the restrictions of complying with all
national requirements, be designed to minimise potential visual effects and effects upon the surrounding landscape
resource.

• There is a commitment to include an appropriate landscape scheme that would assist in addressing and aiding
mitigation of the structures into the receiving environment.

5.5.15.14 Weather Conditions

The key climatic and weather characteristics of the Greater Thames Estuary/Dover Straits region have been included
within the seascape and visual assessment as they have an important bearing upon the incidence level of effects arising
from the proposed offshore wind farm. Whilst both the seascape and visual effects have been defined, the visual effects in
particular are dependent upon conditions of reasonable visibility.

As the baseline description illustrates, such conditions do not always prevail along the coastline of the Greater Thames
Estuary. Localised weather conditions will thus positively assist in reducing the frequency and occurrence of visual
effects arising from the proposed development. Moreover, it will be noted that poor visibility does not automatically
correlate with conditions of rain, cloud and wind associated with the Atlantic depressions. High-pressure systems,
generally moving into the area from the east, can bring hazy atmospheric conditions which can significantly reduce
visibility. It is commonly understood amongst the sailing fraternity that low pressure, although bringing windier and
wetter weather, generally brings clearer visibility whilst, high pressure, tends to bring hazier conditions which make it
harder to navigate and estimate distances.

Overall mitigation will brings the effects to low magnitude on a varying sensitivity environment. The significance is
therefore considered to vary from minor to moderate along the coastline.
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Figure 5.16 Theoretical Cumulative ZVI with Kentish Flats Proposed Offshore Wind Farm: To Centre of Wind Farms (Blade Tip Height)
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CONSTRUCTION PHASE

ACTIVITY POTENTIAL
IMPACT

SCALE DIRECT/I
NDIRECT

SHORT/
LONG
TERM

CONTINUOUS
OR
INTERMITTENT

SEVERITY OF UNMITIGATED
IMPACT

MITIGATION &
MONITORING

IMPACT AFTER MITIGATION

Water Quality

Pile Driving
and
Trenching

Increased suspended
solids & turbidity

Localised. Direct Short Intermittent,
during pile
driving and
trenching for
cable.

Minor adverse impact Monitoring of concentrations
of suspended solids during
trenching & pile driving (if
required by DEFRA). Review
operations if values exceed
agreed limits.

Minor adverse impact

Mobilisation of
contaminants

Concentrations of contaminants in sediments at the
wind farm site & along the cable route are not high,
apart from nickel and chromium at some sites. There
may be increases in total metal concentrations in water
samples, but bioavailable metals will only show minor
increases over a small area.

Indirect Short Intermittent,
during pile
driving and
trenching channel
for cable

Minor adverse impact No mitigation required.
Monitor some key EQS values,
eg zinc and anti-fouling
compounds during first
pile-driving and trenching.
Review operations if adverse
impacts found.

None

Vessel traffic Possible fuel or oil
leaks from vessels

Most incidents are very small scale. Larger incidents are
very rare.

Direct Short Either will not
occur or
intermittent

Ranges from insignificant to
highly significant, depending on
the scale of the incident.

Oil spill contingency plan to
include some oil spill
protection equipment

Ranges from insignificant to highly
significant adverse impact,
depending on the scale of the
incident

Coastal Processes
and Marine Habitats

Pile driving
and
Trenching

Deposition of
sediments

Localised effect, with minor increase in suspended
sediment concentrations.

Direct Short Intermittent,
during pile
driving and
ploughing
channel for cable

Negligible, as there are no
sensitive receptors nearby.

None required Negligible adverse impact.

Disturbance

Pile driving
and
increased
vessels

Noise Reduced noise from fishing vessels offset but noise from
construction vessels and pile driving
No significant impacts on invertebrates.
May produce temporary avoidance behaviour response
in fish.
Startle reaction from birds, with avoidance.
Avoidance reaction from marine mammals.

Direct and
Indirect

Short Intermittent,
during pile
driving and
trenching for
cable

Significant. Ranges from
avoidance and temporary
threshold shift to permanent
threshold shift

Slow start to piling. Bubble
screen. Submarine acoustic
pinger.

Minor

Increased
vessel traffic

Vessel movements Increased hazard to navigation and other marine users.
Dynamic visual interest.

Indirect Short Intermittent Medium Ensure all appropriate
Notifications issued and vessels
well lit.

Minor

Exclusion
zone around
construction
activities

Reduction in Fishing
Activity

Phased exclusion area during construction will result in
small scale loss of potential fishing grounds

Indirect Medium Phased exclusion
area around areas
of works on
specific turbine
locations

Minor and temporary None required Access reinstated after
construction complete

Trenching Possible disturbance
of archaeological
artefacts

Localised effect Direct Short -
Long

Intermittent Minor Monitoring of work to ensure
route avoids areas of known
wreckage, with 100m exclusion
zones around geophysical
anomalies and wrecks

Minor

Erection of
turbines

Visual attraction
from shore

Area where wind farm visible Direct Short Continuous,
temporary

Medium, positive effect None proposed Medium, positive

Infrastructur
e for
construction
support

Increased
employment at port

Localised Continuous,
temporary

Medium, positive None proposed Medium, positive

Table 5.1a Summary Table of Environmental Impacts during the Construction Phase
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CONSTRUCTION PHASE

ACTIVITY POTENTIAL
IMPACT

SCALE DIRECT/I
NDIRECT

SHORT/
LONG
TERM

CONTINUOUS
OR
INTERMITTENT

SEVERITY OF UNMITIGATED
IMPACT

MITIGATION &
MONITORING

IMPACT AFTER MITIGATION

Onshore
construction

Trenching of
cable

Disturbance of earth
in which cable is laid.
Possible disturbance
of common lizards.

Localised Trenching at each
point should only
take 3-4 days

Medium and temporary Conform with good practice
guidelines, return earth in
correct order

Minor and temporary

Directional
drilling

Noise while
generator running.

Localised Intermittent
during
construction

Medium and temporary Noise baffles, only work
between specified times to
cause minimum disruption.

Minor and temporary

Presence of rig in
Holland Haven
Country Park may
disturb Great
Crested Newt.

Localised Continuous while
drilling ongoing

Minor to Medium and temporary Fencing to prevent disruption
of Great Crested Newt, and
possible temporary relocation.

Minor and temporary

Use of Bentonite as
drilling fluid.

Localised Intermittent Minor and temporary Follow strict handling
procedures.

Minor and temporary

Table 5.1a Summary Table of Environmental Impacts during the Construction Phase (continued)
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OPERATIONAL PHASE

ACTIVITY POTENTIAL
IMPACT

SCALE DIRECT/
INDIRECT

SHORT/
LONG
TERM

CONTINUOUS
OR
INTERMITTENT

SEVERITY OF UNMITIGATED
IMPACT

MITIGATION &
MONITORING

IMPACT AFTER MITIGATION

Water Quality

Presence and
breakdown of
anti-fouling
paint

Localised
increase in
antifoulants at
Gunfleet Sand
near turbines

Only the access ladder will be painted with anti-foulant, and
therefore the impacts are expected to be very localised.

Direct Medium Continuous Highly localised, perhaps within
a few metres of each turbine.
Inputs from maintenance vessels
expected to be offset by local
reduction in fishing vessels.

Choice of anti-foulants to be
determined by consultations
with CEFAS staff. Consider
changing anti-foulants used in
future maintenance in the light
of any new data on ecotoxicity

Minor adverse impact

Breakdown of
anodes

Zinc input Localised around each turbine Direct Medium Continuous Minor & highly localised, within
a few metres of each turbine.

Monitor zinc in water around
selected turbines if required
under FEPA Licence.

Minor adverse impact

Maintenance
vessel traffic

Possible fuel
or oil leaks
from wind
farm
maintenance
vessels

Most fuel spills from vessels are very small scale. Larger
incidents are very rare.

Indirect Short Will not occur or
Intermittent

Ranges from insignificant to
highly significant, depending on
the scale of the incident.

Training of vessel crew. Oil spill
contingency plan to include
some oil spill protection
equipment.

Ranges from insignificant to
highly significant adverse impact,
depending on the scale of the
incident.

Offshore
sub-station

Oil leak Fuel spills very rare, but could be significant if occurs. Direct Short Highly
improbable.

Ranges from insignificant to
highly significant depending on
the scale of the incident.

Bund and oil catch pit
arrangement.

Negligible

Collision of
vessel with a
turbine

Possible
damage to
vessel and
turbine
foundations

Commercial vessel having engine failure and drifting into bank
from main navigation route, or leisure craft on Gunfleet Sand
having engine failure and drifting into turbine.

Direct Medium Will not occur or
very occasional
(study calculated
collision return
period of 34,014
years)

Potentially the greatest impact of
an offshore wind farm, e.g. if an
oil tanker collides with a turbine
and tanks are ruptured. It is,
however, an unlikely event.

Close liaison with emergency
services, so that blades can be
stopped if a vessel sends a
mayday signal. Consideration of
a CCTV system.

Potentially severe adverse impact,
but unlikely to occur.

Sediment Type
& Quality

Scour due to
monopile
presence

Changes in
sediment
mobility/erosi
on/

deposition

Sediment scour will occur due to increased flow around
monopiles. Maximum scour hole diameter expected to be
30m, maximum depth of scour hole 1.34m

Direct Short Continuous –
short term
movement of
material, with
scour channel max
1.34m deep
decreasing over
horizontal distance
of 15m from the
monopile.

Medium to Moderate localised
adverse impact

Scour protection options,
including frond mats, gravel
and rock dumping.

Minor

Changes in
benthic
community

Main impacts will be within the scour hole, which may reach a
diameter of 30m. Some minor impacts on benthos outside this
region up to a maximum diameter of 60m.

Direct Medium Continuous Benthic diversity and productivity
in the scour hole will be very low.
Considered to be a minor
adverse impact due to the small
area affected (approx 0.85% of
wind farm area).

Mitigate with scour protection.
Monitoring of the benthic
community that develops on the
scour protection may be
required

The scour protection will
increase benthic diversity and is
therefore a moderate positive
impact.

Changes in
benthic
productivity &
resultant
impacts on fish
& birds

Impacts within 30m radius of each monopile. Direct Medium Continuous The area of the wind farm site
affected is estimated to be 0.85%,
so any impacts on fish and birds
will be a minor adverse impact.

Mitigate with scour protection. The scour protection may
increase benthic productivity
and food availability for fish and
is therefore a minor positive
impact.

Table 5.1b Summary Table of Environmental Impacts during the Operational Phase
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OPERATIONAL PHASE

ACTIVITY POTENTIAL
IMPACT

SCALE DIRECT/
INDIRECT

SHORT/
LONG
TERM

CONTINUOUS
OR
INTERMITTENT

SEVERITY OF UNMITIGATED
IMPACT

MITIGATION &
MONITORING

IMPACT AFTER MITIGATION

Disturbance

Buried power
cable

Electro-
magnetic fields
from cables

Further research is required to assess likely impacts on
elasmobranchs

Direct Medium Continuous Expected to be minor as buried. No mitigation required.
Possible monitoring of depth of
cable.

Expected to be a minor or
insignificant adverse impact

Presence of
turbines

Introduction of
structures

Birds will avoid turbine structures, but can maintain feeding
grounds in the area, and fly below turbine blades

Direct Medium Continuous Minor None required. Dependent on
Licence Conditions.

Minor

Noise from
turbines

Fish may be sensitive to disturbance from noise in the 0.05 –
2KHz range. Marine mammals sensitive to higher frequencies
than fish, and should not be affected by operational noise.
Expected that constancy of noise would lead to habituation.

Direct Medium Continuous Minor None proposed. Dependent on
Licence Conditions.

Expected to be a minor or
insignificant adverse impact

Loss of benthic
sand habitat

The 30 monopiles will occupy a total area of about 715 m
2

of
shallow sandy habitat. This is 0.00715% of the total area of
the windfarm. This is too small a loss to have any ecological
significance.

Direct Medium Continuous Minor reduction in benthic
productivity.

None proposed Insignificant adverse impact.

Gain of habitat
(monopile and
scour control)

The monopile will provide hard substrate for many marine
invertebrates and algae to colonise.

Possible significant changes in fish species composition and
benthic invertebrate fauna due to introduction of new
habitats and changes in water flow.

Direct Medium Continuous Increase in overall benthic
diversity at Gunfleet Sand and a
probable increase in biomass and
productivity.

No mitigation required. Initial
monitoring of fish undertaken
annually with epibenthic trawls.

Minor to moderate positive
impact.

Visual Throughout where turbines can be seen Direct Medium Continuous Ranges from minor to moderate None proposed Minor to moderate

Tourism Local region Direct Medium Intermittent Rangers from minor to
moderate, positive

None proposed Minor to moderate, positive

Maintenance
vessels

Noise from
vessels

Vessel noise audible to fish and mammals, and will cause
avoidance reaction

Indirect Short Intermittent. Less
noise from fishing
vessels, more from
maintenance
vessels

Minor None required. Dependent on
Licence Conditions.

Minor

Vessel
movements

Increased vessel movement when maintenance required, but
fewer fishing vessels

Indirect Short Intermittent.
Fewer fishing
vessels

Minor Correct notifications and
lighting

Minor

Fishing

Reduced
Fishing
Activity

Reduction in
fishing discards
at Gunfleet
Sand

Decrease in epibenthic scavengers resulting in decrease of
some fish populations.

Indirect Medium Intermittent Minor . None proposed Significant positive impact, due to
a return to more natural
conditions. May result in
significant shift in benthic
scavenger/ predator community.

Reduced
disturbance of
the sediment
surface

Probable increase in densities of species that can live for
several years. Probable increase in mean size of benthic
infauna. Probable reduction in release of contaminants from
the seabed

Indirect Medium Intermittent Moderate - benthic epifauna and
infauna may revert to a more
natural state.

None proposed Possibly a significant positive
impact, due to a return to more
natural conditions.

Increase in
shrimp
populations

An increase in mean size and population biomass of brown
shrimp (Crangon crangon) is predicted. This may favour
predators such as cod and whiting.

Indirect Medium Continuous Could increase densities of some
gadoids (eg cod & whiting) and
other fish that prey on brown
shrimps.

None required Possibly a moderate positive
impact, due to a return to more
natural conditions.

Onshore

Maintenance Vehicles to
check/maintai
n cable and
onshore grid
connection
works when
necessary

Localised Indirect Short Intermittent.
Vehicular access
to whole route of
cable

Minor Plan maintenance so that it
does not disrupt local residents

Minor to Negligible

Table 5.1b Summary Table of Environmental Impacts during the Operational Phase (continued)
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DECOMMISSIONING PHASE

POTENTIAL
IMPACT

SCALE DIRECT/
INDIRECT

SHORT/
LONG
TERM

CONTINUOUS
OR
INTERMITTENT

SEVERITY OF UNMITIGATED
IMPACT

MITIGATION &
MONITORING

IMPACT AFTER MITIGATION

Decommissioning is expected to have similar effects to the construction phase, with equivalent increases in vessel movement. However, the entire removal of piles, scour protection and cables, may have an adverse
impact as the variety of habitats would decrease resulting in lower diversity. An environmental impact assessment should be undertaken prior to decommissioning to recommend the most appropriate measures for
the regulations at the time.

Table 5.1c Summary Table of Environmental Impacts during the Decommissioning Phase



6 MONITORING

6.1 Introduction

In general, monitoring may be achieved by remote or in situ means both in real time and over longer
periods, for physical, biological and human factors. ‘Real time’ monitoring techniques include the use of
visual observers and acoustic sensing methods for detecting and/or localising environmental receptors.
Long-term techniques include methods such as analysis of data from fixed instruments deployed in the
area of concern. Real-time techniques enable immediate decisions to be made about mitigation. The
long-term methods, however, are useful for providing baseline information against which any changes in
regime or behaviour due to construction and operation of the wind farm may be determined.

Records should be kept of all monitoring effort, whether any change is detected or not.

6.2 Monitoring the physical environment

6.2.1 Monitoring Impacts on Coastal Erosion

Available charts for Gunfleet Sand indicate that the surface profile of the bank has changed over the past
30 years with general reduction in crest levels of the bank by around 1 m. This was combined with some
local change in the form of the bank toward the seaward end of the development site. Further
monitoring of local bed levels across the development would be beneficial to establish if the area has fully
stabilised. This monitoring should occur at a suitable frequency, annually for the first few years after
installation and then at a reduced frequency, subject to analysis of the initial surveys.

Collaboration with the Environmental Agency, who undertake regular measurements of the beach profile,
may also provide useful information on any changes to beach morphology.

6.2.2 Monitoring Impacts on Hydrography

Co-operation with existing monitoring programmes should be established, such as the tide gauge data
collected by the PLA, to monitor changes in sea level. This will indicate long-term change as a baseline
for the area.

6.3 Monitoring the impacts on the biological environment

6.3.1 Monitoring Impacts on Benthos and Fish

A monitoring programme for the Gunfleet Sand will be designed in consultation with CEFAS/DEFRA
staff. The main elements of the monitoring programme should be:

• Suspended solids/turbidity surveys during trenching and installation of early monopiles. Monitoring of
piling should be discontinued if no adverse impacts are apparent from the first few surveys.

• Benthic survey at selected sites. Sites will be chosen to assess near-field effects (within 100 m of selected
turbines) and possible far-field effects (e.g. in known depositional areas). Reference (control) sites will
also be monitored in order to assess natural variability.

• Particle size and organic content survey at sites selected for the benthic survey.

• Contaminants survey (mainly copper, zinc, anti-foulants and hydrocarbons) at sites selected for the
benthic survey.

• Epifaunal trawls at selected sites close to the monopiles and at reference sites.

• Diver surveys, fixed point photography or soundings of some areas of scour control. Although
photography is preferred, it may not be possible to monitor in this way due to the high natural turbidity
in the region. These surveys will show colonisation of the scour control material and may also record
fish usage of the area around each turbine. It is not practical to attempt to net fish close to the
monopile.

6.3.2 Monitoring Impacts on Marine Mammals

Monitoring of both cetaceans and pinnipeds will continue in the immediate vicinity of Gunfleet Sand, as
part of a dedicated seabird survey carried out monthly throughout the year. Changes in the frequency of
marine mammals utilising the area and changes in habitat use e.g. the number of seals at haul out sites,
will be monitored during a series of pre-determined transect routes, established as part of a monitoring
programme by the developer and carried out by qualified observers to fulfil the environmental
requirements of the wind farm development.

In addition to the marine mammal survey work being under-taken specifically at the wind farm site on
Gunfleet Sand, a number of other monitoring programmes either exist already (such as those organised
by the Sea Watch Foundation) or can be developed specifically in respect to marine mammals should it be
required.

6.3.2.1 Monitoring Cetaceans

There are currently no full-time dedicated surveys of cetaceans being carried out off the coast of Essex.
However, cetaceans within the region are monitored on a casual basis by the Sea Watch Foundation,
which maintains a database of sightings records. A Regional Group of the SWF exists in Essex and collects
sightings from volunteers (e.g. sailing vessels, bird-watchers) within the region, which are added to the
database regularly.

Further information from the Essex region may be available from the Essex Wildlife Trust, particularly if
acoustic monitoring of harbour porpoises with the POD hydrophone continues. The JNCC co-ordinates
seabird survey work throughout UK waters. Marine mammal data are collected throughout seabird survey
work, and maintained regularly on a database, and it is likely that new data from the greater Thames
Estuary region may be available on a regular basis for consultation.
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The scarcity of cetacean sightings off the coast of Essex does not necessitate a monitoring programme
being established in this region. Any significant increase in cetaceans within the region is likely to be
detected by the SWF or during seabird work, and can subsequently be taken into consideration. If further
monitoring was deemed necessary within the region, the target would be the harbour porpoise - acoustic
monitoring would be the most practical way to monitor this species.

Monitoring through construction work should be undertaken to ensure there are no individuals close to
the site when pile driving commences. Visual monitoring for marine mammals is a simple and reasonably
effective method for detection of animals at the sea surface, in daylight hours. In addition to monitoring
for the animal itself, other clues, such as the appearance of feeding seabirds, can sometimes be evidence
of their presence (Pollock et al, 2000). The effectiveness of visual monitoring is significantly reduced in
rough weather and some small animals such as seals and porpoises are very difficult to see over long
distances, even in calm conditions. Marine mammals can spend a considerable amount of time
submerged. Visual monitoring on its own will not detect submerged animals and so it is best undertaken
in conjunction with passive acoustic monitoring, which alerts monitors to the presence of vocalising
animals below the sea surface.

6.3.2.2 Monitoring Pinnipeds

The monitoring of grey and common seals in British waters is largely carried out by the SMRU, who
provide scientific data and advice to the government regarding the status of UK seal populations. The
SMRU use aerial surveys to collect data on the main grey seal colonies on an annual basis, and ground
counts of the smaller colonies are arranged by other organisations in association with the SMRU. For
common seals within England, aerial surveys of the Wash are made once or twice yearly, and sporadic
aerial surveys carried out other areas including Essex. For common seals these surveys occur during
August, when the majority of animals are hauled out for the moult.

The requirement for SMRU to monitor seal populations within the UK, means that an established
monitoring programme already exists for both seal species, although the present annual survey will only
detect long-term trends in the population rather than short-term reaction to the wind farm.

Counts of pinnipeds will also continue alongside seabird survey work at Gunfleet Sand. However, counts
of seals at the haul-out sites need to be carried out at low tide, which may not always correspond with the
timing of vessel-based seabird surveys. In addition, to detect whether seals are moving to a different
haul-out site in response to the wind farm, it would be necessary to organise regular co-ordinated counts
of all potential haul-out sites. A monitoring programme of this kind could be established with the Essex
Wildlife Trust or similar organisation, and carried out over the period prior to, during and
post-construction. In addition, casual counts of seals by local boat owners should be encouraged.

6.3.2.3 Monitoring Otters

The otter survey programme run by Professor Chris Mason of Essex University since 1986 is due for
completion during 2002, and a final report should then be produced. Monitoring of the region may
continue via the Sussex, Essex and Norfolk Wildlife Trusts, which are all collaborating with the Wildlife
Trusts Otters and Rivers Project. A network of trained volunteers will continue to monitor rivers within
south-east England (including the Essex region) over future years, and contact can be maintained with the
Wildlife Trusts regarding any change in the status of otters in the region.

6.3.3 Monitoring Impacts on Birds

The Gunfleet Sands Offshore Wind Farm proposal is not officially recognised as a demonstration project
in the UK and therefore there is no a priori agreement that dictates monitoring in the future. In the light
of some of the uncertainties regarding the predicted responses of some species of bird to the wind farm, it
is recommended that for the first years of the operating phase monitoring of specific species and specific
aspects are undertaken. These activities will be agreed with the stake-holders in advance of the operation
of the project.

Monitoring is currently ongoing and further baseline data will be collected in 2002 and 2003 prior to
construction.

6.3.4 Monitoring Impacts on Designated Sites

There will not be a requirement for specific monitoring of designated sites, as the coastal process, bird
and mammal monitoring described above should encompass these areas.

6.4 Monitoring the impacts on the human environment

6.4.1 Monitoring Impacts on Landscape and Seascape Character

As discussed in Chapter 5 there are limited mitigation measures that can be applied to visual effects.
Consequently, monitoring is not required, as changes would not be feasible.

6.4.2 Monitoring Impacts on Marine Archaeology and Wrecks

During operation, the wind farm should have no effect on marine archaeology and wrecks in the region.
However, during construction, both offshore and onshore, personnel must notify the Receiver of Wreck
immediately should any artefact be discovered or disturbed. Works will then be suspended until the
nature of the find can be determined. Should there be any uncertainty regarding the source of finds, a
qualified archaeologist should be consulted to monitor the continuing work.

6.4.3 Monitoring Impacts on Commercial Fisheries

Fish stocks should be reviewed annually; this is currently undertaken by CEFAS. Consequently,
collaboration with these surveys would be useful to maintain consistency of techniques. In addition,
dialogue with the local fishing associations should continue, so any concerns that are raised due to the
development may be addressed.
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6.4.4 Monitoring Impacts on Socio-economic Factors

Regular monitoring of the local economy is undertaken by Tendring District Council. Close co-operation
with Tendring should be maintained to monitor any effect of the wind farm, for employment, tourism and
leisure activities. No additional monitoring is required.

6.4.5 Monitoring Impacts on Navigation and Shipping

Monitoring of the radar at Holland Haven is a priority to ensure its effective operation once the wind farm
is constructed. This can be achieved through continuous liaison with the PLA. In addition,
communication with the Harwich Port Authority and the local RYA is essential to ensure that any change
in vessel traffic and local boat use is acceptable.

6.4.6 Monitoring Noise

6.4.6.1 Need for noise monitoring

Noise monitoring undertaken before construction begins enables baseline levels of sound in the
environment to be established, against which the impact of additional noise due to construction and
operation of the wind farm can be assessed.

Noise monitoring during construction enables the received levels of sound at distances from the site to be
established and compared with the predicted values used in the risk assessment. This ensures that the
range at which noise might reach dangerous or unpleasant levels for environmental receptors can be
determined. As a result the most appropriate mitigation measures, such as monitoring or deterrents, can
be selected and implemented appropriately.

Periodic noise monitoring during the operational lifetime of the wind farm is recommended. This will
determine whether the wind farm is continuing to operate within safe limits. If during monitoring,
operational levels are found to be unacceptably high, then further mitigation will be required. Further
details are given in the Qinetiq (2002) report.

6.4.6.2 Strategy for noise monitoring

Noise monitoring can be undertaken using relatively simple equipment. There are a number of
alternatives as to how the receive/record devices are deployed but they all need to be of sufficiently wide
bandwidth to detect a range of sounds commonly detected in the marine environment.

Noise monitoring should be undertaken before construction begins to determine the baseline sound
levels. This would be best achieved from a fixed hydrophone or array to monitor sound over a period of
time. It would also be advantageous to monitor sound levels at more than one location, perhaps at the
planned construction site and then at various points and distances from the site. If any sensitive or
protected sites are identified, as part of the risk assessment, it is particularly important that received noise
levels are known before and during construction and operation. If the necessary equipment is not

available or there is insufficient time before construction for a long-term monitoring programme, it would
be possible to undertake noise monitoring from a boat. This has the advantage that the hydrophone can
be easily moved around the site so a number of locations can be assessed.

During the construction period, fixed and/or mobile monitoring and recordings systems could be
deployed. It is advisable that this is undertaken either continuously or regularly throughout construction.
It is important that the predicted levels of noise are checked to ensure that the risk assessment in Chapter
5 is accurate. If noise levels are significantly higher than predicted, the mitigation strategy will need to be
modified to ensure that risks to identified environmental receptors are minimised.

During the operational lifetime of the wind farm, it is recommended that noise levels be monitored
regularly. This could be achieved using a fixed sonar array, with data records retrieved regularly.
Alternatively, noise levels could be obtained periodically, perhaps as part of a regular maintenance
programme. Action will be required if noise levels are significantly higher than predicted in the risk
assessment, and thereby pose unacceptable risks to environmental receptors.

6.5 Summary

In conclusion, the Gunfleet Sands Offshore Wind Farm Project is not considered to have a significant
adverse effect to any physical, biological or social aspects of the region, provided that the recommended
mitigation measures are followed. Overall, the project has potential to bring beneficial effects to the area,
particularly with fish species found on Gunfleet Sand, and the local economy in the Tendring District.
Throughout the whole development good communication should be maintained with the local
community to ensure they are fully informed and they can contribute to the project in a positive way.

In addition, the development will strengthen the region’s commitment to renewable energy, providing
85,000 homes with power from a clean and sustainable source. This is a good opportunity for the area to
lead the UK in a new and dynamic industry.
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APPENDIX 1

Relevant Policy

Noise

Planning Policy Guidance 24: Planning and Noise

Paragraph 10 of PPG 24 states the following:Development Control - Noisy development10. Much of the
development which is necessary for the creation of jobs and the construction and improvement of essential infrastructure
will generate noise. The planning system should not place unjustifiable obstacles in the way of such development.
Nevertheless, local planning authorities must ensure that development does not cause an unacceptable degree of
disturbance. They should also bear in mind that a subsequent intensification or change of use may result in greater
intrusion and they may wish to consider the use of appropriate conditions.

It is recognised that developments that improve essential infrastructure may generate noise. However, it
advises that local authorities should ensure that such development does not generated an unacceptable
degree of disturbance. It is therefore recognised that some disturbance is allowed for such developments.

Paragraph 18 within PPG 24, under the subsection of Conditions states the following:18. There will also be
circumstances when it is acceptable - or even desirable in order to meet other planning objectives - to allow noise
generating activities on land near or adjoining a noise-sensitive development. In such cases, local planning authorities
should consider the use of conditions or planning obligations to safeguard local amenity. Care should be taken to keep
the noisiest activities away from the boundary or to provide for measures to reduce the impact of noise. Authorities
should also take into account the fact that the background noise level in some parts of suburban and rural areas is very
low, and the introduction of noisy activities into such areas may be especially disruptive.

It is indicated within this paragraph that there may be circumstances for developments to be acceptable
and even desirable which result in noise generation close to or adjoining noise-sensitive development. It
also advises that the introduction of “noisy activities” into rural areas where background noise levels are
very low may be “especially” disruptive. It is not indicated within PPG 24 what would be considered a noisy
activity. However, WHO Guidelines (2000) would indicate that levels of 50 – 55 dB LAeq might be
considered as a threshold above which a noise source might be considered as “noisy” by the general
population.To protect the majority of people from being seriously annoyed during the daytime, the outdoors sound level
from steady, continuous noise should not exceed 55 dB LAeq on balconies, terraces and in outdoor living areas. To
protect the majority of people from being moderately annoyed during the daytime, the outdoor sound level should not
exceed 50 dB LAeq. Where it is practical and feasible, the lower outdoor sound level should be considered the maximum
desirable sound level for a new development. Guidelines for Community Noise – WHO March 2000 – Executive
Summary page xiii Paragraph 20 of PPG 24 considers the guidance concerning designated areas and the
countryside. It states the following:Designated Areas and countryside20. Special consideration is required where
noisy development is proposed in or near Sites of Special Scientific Interest (SSSIs). Proposals likely to affect SSSIs
designated as internationally important under the EC Habitats or Birds Directives or the RAMSAR Convention require
extra scrutiny. Further advice will be given in a forthcoming PPG on Nature Conservation. Special consideration
should also be given to development which would affect the quiet enjoyment of the National Parks, the Broads, Areas of
Outstanding Natural Beauty or Heritage Coasts. The effects of noise on the enjoyment of other areas of landscape,
wildlife and historic value should also be taken into account.

The proposed site is located outside any locally designated areas.Paragraph 19 of Annex 3 Detailed
Guidance on the assessment of noise from different Sources within PPG 24 considers the issue of noise for
industrial developments and states the following:Noise from industrial and commercial developments19. The
likelihood of complaints about noise from industrial development can be assessed, where the Standard is appropriate,
using guidance in BS 4142:1990. Tonal or impulsive characteristics of the noise are likely to increase the scope of
complaints and this is taken into account by the “rating level” defined in BS 4142. This “rating level” should be used
when stipulating the level of noise that can be permitted. The likelihood of complaints is indicated by the difference
between the noise from the new development (expressed in terms of the rating level) and the existing background noise.
The Standard states that: “A difference of around 10 dB or higher indicates that complaints are likely. A difference of
around 5 dB is of marginal significance”. Since background noise levels vary throughout a 24 hour period it will be
usually be necessary to assess the acceptability of noise levels for separate periods (e.g. day and night) chosen to suit the
hours of operation of the proposed development. Similar considerations apply to developments that will emit significant
noise at the weekend as well as during the week. In addition, general guidance on acceptable noise levels within
buildings can be found in BS 8233:1987, and guidance on the control of noise from surface mineral workings can be
found in MPG 11.

It should be noted that the application of BS 4142 for the assessment of the likelihood of complaints
should be undertaken where the Standard is appropriate. Planning Policy Guidance: Renewable Energy
considers the issues of noise emissions from wind farms within Annex A and discusses the applicability of
BS 4142 when assessing wind farm noise.

Planning Policy Guidance Note 22: Renewable Energy

Wind turbines are quiet when contemplating the amount of energy generated by the turbine compared
with the amount of wasted energy radiated by the turbine as noise. As an illustration, if a wind turbine
produces 3.6 MW of electricity and radiates 108 dB(A) (re: 10-12 Watts) of acoustic energy, then the energy
wasted by the turbine as noise is 0.0000017 % of the generated energy produced by the turbine.
Therefore, in general, wind turbines may be considered quiet for the energy that is produced by their
operation. Paragraph 42 of the Wind Annex states:“Wind-generated background noise increases with wind speed,
and at a faster rate than wind turbine noise increases with wind speed. The difference between the noise of the wind
farm and the background noise is therefore liable to be greatest at low wind speeds. It should be noted however that in
some sheltered positions the background noise may remain low even when the wind speed at hub height of the wind
turbines is well above cut-in. Background noise levels in rural areas are generally greater during the day than at
night.”This statement was true for the technology available in 1993. However, the proposed wind turbines
for Gunfleet Sand are variable speed in operation, i.e. at low wind speeds the wind turbine rotor rotates at
low rpm and increases with a corresponding increase in wind speed. The consequence of this, is that
variable speed wind turbines are significantly quieter at low wind speeds than fixed speed wind turbines
that were the only turbine type available in commercial quantities in 1993.

PPG 22 goes on to discuss existing noise standards and noted that BS 4142: 1990 (a revision was issued in
1997) has been advocated as the standard which comes nearest to dealing with the issues encountered
with wind turbine development. This British Standard contains a rating method by which the level of
noise from an industrial development is compared with the existing background noise in order to assess
the likelihood of complaints. A level difference between the rated new noise source and the existing
background noise level of + 10 dB or higher is considered to be an indication that complaints are likely. A
difference of around 5 dB is of marginal significance. At a level difference below 5 dB there is less
likelihood that complaints will occur. A difference of - 10 dB is a positive indication that complaints are
unlikely. The PPG does, however, go on to state in paragraph 44 that:
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i) Wind farms are likely to be developed in largely rural areas and not in the areas to which the standard is principally
addressed, namely mixed industrial and rural (sic) areas

ii) the scope of BS 4142 specifically precludes situations where background noise levels are below 30 dB(A). This level is
typical of the background noise level which might be found at some potential wind farm sites

iii) BS 4142 recommends that noise measurements should not be taken in “extreme weather conditions such as high
wind speeds greater than 5 metres per second average”. This restriction guards against unrepresentative measurements
due to wind noise on the microphone. Wind farms are likely to be sites in windy areas where BS 4142 conditions may
not be satisfied. Care should be taken when measuring noise levels in windy conditions."

It should be noted that BS 4142: 1997 is described by its title as “Method for Rating industrial noise affecting
mixed residential and industrial areas”.

Within the scope of BS 4142: 1997, it is stated:

The standard also described a method for assessing whether the noise referred to in (a) is likely to give
rise to complaints from people residing in the building. The method is not suitable for assessing the noise
measured inside a building or when the background and rating noise levels are both very low.

Note. For the purposes of this standard, background noise levels below about 30 dB and rating levels below about 35 dB
are considered low.

In general, on-shore wind farms that are being addressed within PPG 22, are developed in rural areas
where background noise levels are below 30 dB LA90 for some periods of turbine operation. Incident
noise levels from wind farms, when turbines are at least 500 - 600 metres from a dwelling, will not normally
exceed 35 to 40 dB LAeq. Therefore, for a majority of wind farm developments, background and wind
turbine noise will fall on the boundaries of suitability defined within the scope of BS 4142.

However, BS 4142 has been reissued with modifications to the guidance concerning weather conditions.
BS 4142: 1997, states the following :

Section 5.4 Precautions against interference:

Take precautions to minimise the influence on the readings from sources of interference such as the following (and from
other sources):

- wind, passing over the diaphragm of the microphone of a sound level meter which can generate noise
interference;

Note. For the purposes of this standard, windshields are generally effective up to wind speeds of 5 m/s.

Measured levels shall be considered valid only if they exceed readings on the measuring instrument owing to the above
influences by at least 10 dB.

Therefore, the consequence of this revision is that measurements are not precluded when the average
wind speed is greater than 5 m/s as long as these influences are more than 10 dB below the measured
noise level. This will be important when measuring the emissions from a noise source that is being
assessed to determine the rated level. However, in quiet rural environments, the noise due to wind effects
in trees and hedgerows may be within 10 dB of the self noise of the microphone system at higher wind
speeds. Therefore, selection of appropriate wind shields when undertaking noise measurements is
important when assessing noise from wind turbines. The DTI NWG on Noise from Wind Turbines
proposed further investigation of the effects of wind shields which has been reported within the Report
W/13/00386/REP Noise Measurements in Windy Conditions.

Paragraph 45 of the annex to PPG 22 states that:

“Where any of these factors gives rise to concern about whether BS 4142 is appropriate as a means of
determining potential or actual perceived noise nuisance, the combined effect of the wind turbines
should be determined by reference to the particular character and sensitivity of the area.”

Paragraph 47 then states that:

“Experience from mainland Europe has shown that there is unlikely to be a significant noise problem for
any residential property situated further than 350 - 400 metres from the nearest turbine.”

This may be compared with the separation distances for the proposed Gunfleet Sands Wind Farm of 6500
metres. A significantly greater distance than that outlined within PPG 22 as “unlikely to be a significant noise
problem”.

Paragraphs 48 - 51 consider the prediction of noise levels and information which might usefully
accompany an application for planning permission.

In low noise environments, potential differences of + 10 dB can occur when the rated level is below 35 dB
LAeq. In these circumstances, the guidance within the foreword of BS 4142:1997 becomes more relevant
with respect to the likelihood of complaints and the absolute levels which may be acceptable to the
general population. The following is stated within the foreword of BS 4142:1997

Response to noise is subjective and affected by many factors (acoustic and non-acoustic). In general, the likelihood of
complaint in response to a noise depends on factors including the margin by which it exceeds the background noise level,
its absolute level, time of day, change in the noise environment, etc., as well as local attitudes to the premises and the
nature of the neighbourhood. This standard is only concerned with the rating of noise of an industrial nature, based
upon the margin by which it exceeds a background noise level with an appropriate allowance for the acoustic features
present in the noise. As this margin increases, so does the likelihood of complaint.
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The standard is intended to be used for assessing the measured or calculated noise levels from both existing premises and
new or modified premises. The standard may be helpful in certain aspects of environmental planning and may be used
in conjunction with recommendations on noise levels and methods of measurement published elsewhere.

The standard is necessarily general in character and may not cover all situations. The likelihood that an individual
will complain depends on individual attitudes and perceptions in addition to the noise levels and acoustic features
present. This standard makes no recommendations in respect to the extent to which individual attitudes and
perceptions should be taken into account in any particular case.

Although, in general, there will be a relationship between incidence of complaints and the level of general community
annoyance, quantitative assessment of the latter is beyond the scope of this standard, as is the assessment of nuisance.

The Assessment and Rating of Noise from Wind Farms: ETSU-R-97

The recommended absolute noise levels proposed within ETSU-R-97 cover two time periods. The quiet
daytime period (defined as between 18:00 and 23:00 hours during the normal working week, between
13:00 and 23:00 hours on a Saturday and all day during Sunday, 07:00 to 23:00 hours) and the night-time
period (defined as between 23:00 and 07:00). When background noise levels are below an LA90 = 30 dB,
then it is proposed that an absolute limit should be applied.

It is indicated within the report that setting such a low level as 35 dB LAeq (33 dB LA90) would place a
damaging constraint upon wind energy development within the UK. Therefore, the absolute limit
proposed by the DTI NWG lies between a level of 35 to 40 dB LA90,10 min when the prevailing background
noise level is below 30 dB LA90. The relaxation of the absolute limit has been justified for the following
reasons:

Wind farms have global environmental benefits which have to be weighed carefully against the local
environmental impact.

Wind farms do not operate on still days when the more inactive pastimes (e.g. sunbathing) are likely to
take place.

The absolute lower limits will only apply over a limited range of wind speeds. The period of greater
exposure to noise will therefore be limited and on some sites will not occur at all.

There is no evidence for or against the assertion that wind farm noise with no audible tones is acceptable
up to and including LA90,10 min levels of 40 dB(A) even when background noise levels are 30 dB(A) or less.

Noise levels inside the property will be approximately 10 dB less than those outside assuming an open
window. Noise levels could therefore be increased before sleep and relaxation inside the property begin
to be affected.

It is considered by the Working Group that daytime limits within the range of 35 to 40 dB LA90,10 min offer a
reasonable degree of protection to wind farm neighbours without placing unreasonable restrictions on
wind farm development. The levels that are proposed are low when compared to some of the advisory
documents reviewed within the report. This was due to the Working Groups concern to protect the
external environment. The actual value chosen for the day-time lower limit will depend upon a number
of factors which are highlighted as follows:

Number of dwellings in the neighbourhood of the wind farm

The planning process is trying to balance the benefits arising out of the development of renewable energy
sources against the local environmental impact. The more dwellings that are in the vicinity of a wind farm
the tighter the limits should be as the total environmental impact will be greater. Conversely, if only a few
dwellings are affected, then the environmental impact is less and noise limits towards the upper end of the
range may be appropriate. Developers still have to consider the interests of individuals as protected under
the Environmental Protection Act 1990. The Welsh Affairs Committee found that there had been no
cases of complaints of noise at levels similar to those caused by wind farms leading to a successful
prosecution as a statutory nuisance. It should be noted however that the Welsh Affairs Committee also
report that although the noise may not be a statutory nuisance it can clearly be a cause for distress and
disturbance, particularly if residents have been promised inaudibility and the noise has a particular quality
leading to complaints.

The effect of noise limits on the number of kWhs generated.

Similar arguments can be made when considering the effect of noise limits on uptake of wind energy. A
single wind turbine causing noise levels of 40 dB(A) at several residences would have less planning merit
(noise considerations only) than 30 wind turbines causing the same amount of noise at a similar number
of properties.

Duration and level of exposure

The proportion of the time at which background noise levels are low and how low the background noise
level gets are both recognised as factors which could affect the setting of an appropriate lower limit. For
example, a property which experienced background noise levels below 30 dB LA90 for a substantial
proportion of the time for which the turbines would be operating could be expected to receive tighter
noise limits that a property at which the background noise levels soon increased to levels above 35 dB LA90.
This approach is difficult to formulate precisely and a degree of judgement should be exercised.

The method of assessment described within ETSU-R-97 is based upon a knowledge of the background
noise levels at selected properties neighbouring the site. However, the Working Group proposed a
simplified assessment method. If a developer could demonstrate that the minimum absolute noise criteria
proposed within ETSU-R-97 of 35 dB LA90 can be achieved at high wind speeds of 10 m/s at 10 metres
height, then measurement of the background noise levels would be unnecessary.

Seascape and Visual Assessment

Essex and Southend-on-sea Structure Plan

The Essex and Southend-on-Sea Structure Plan (adopted April 2001) contains a variety of policies which
are either directly or indirectly relevant to the proposed wind farm development off Clacton-on-Sea.
Policies of particular relevance are identified below:
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Chapter 1: Core Strategy

This chapter of the Structure Plan identifies the broad objectives and principles for future development
within the county, the over-riding objective of achieving sustainable development being foremost amongst
these.

Chapter 3: Natural Resources

i. Policy NR1 Landscape Conservation

This policy states that the traditional character of the landscape will be protected.

‘Development will not be permitted which a material adverse impact, even of limited duration, on the character and
appearance of the landscape, including specific landscape features of identified importance’.

The significance of the impact of the proposed wind farm is examined in Chapter 5. It is noted that there
are a number of specific landscape features of identified importance within the region. However, the
proposed wind farm conforms to this policy statement in that it is not situated in any nationally or locally
designated landscape.

ii. Policy NR6 Nature Conservation Sites

This policy lists four principals which will be used to protect wildlife and natural features from
inappropriate development. The policy covers all the existing designated sites in the area including
RAMSAR and SSSIs. There are a number of sites in the area with a variety of designations. These are
referred to in greater detail in Chapter 4. It can be stated at this stage that the proposed wind farm
development is not situated within any of the designated landscape.

Chapter 4: Coastal Conservation

i. Policy CC1 The Undeveloped Coast – Coastal Protection Belt

This policy aims to protect the rural and undeveloped coastline. The proposed wind farm is situated no
nearer than 6.7km from the coastline and so conforms to the requirements of this policy. .

ii. Policy CC4 Development Requiring a Coastal Location

Offshore wind farms were not directly considered in the formulation of this policy. However, the
proposed wind farm does conform to the relevant criteria outlined under this policy. This is particularly
so under clauses 1 & 2. The policy also states: ‘Where development is acceptable in location terms, its bulk and
scale must be compatible with the special character of the coast.’

Chapter 9: Leisure Recreation & Tourism

i. Policy LRT11 Coastal Resort Towns

‘Any development which is permitted should be consistent with protecting the environmental quality of
the undeveloped coast in relation to its agricultural, historic, archaeological, landscape and nature
conservation importance’.

It is noted that Clacton-on-Sea, the principal settlement near the proposed site, has a tradition as a coastal
resort town. The situation of the proposed wind farm conforms to the objectives of this policy.

Chapter 11: Energy Generation

i. Policy EG2 Renewable Energy Schemes

This policy is of the greatest relevance to the proposed wind farm development. The proposal conforms
to the four criteria specified in the policy. There is a specific clause referring to offshore wind farms:

‘In relation to offshore schemes, the visual impact of associated on shore electricity transmission
equipment should be minimised, preferably by the undergrounding of cables, and servicing for the
development should be from existing local port facilities’.

Tendring District Council Local Plan

The Tendring District Council Local Plan (adopted April 1998) provides a further, more detailed layer of
planning policy guidance which the proposed offshore wind farm needs to respond to and comply with.
Chapter 4, Economic Development and Employment, and Chapter 9, Countryside and Natural Resources
Conservation, contain the most directly relevant policies with respect to the development and
landscape/seascape and visual concerns.

Chapter 4: Economic Development and Employment

This chapter of the Adopted Local Plan addresses a variety of issues pertinent to the proposed offshore
wind farm development. Paragraph 4.1.2 states:

‘North East Essex, including Tendring District, is now recognised as an area of opportunity where more
industrial development sites can be made available’.

The proposed offshore wind farm provides a renewable clean safe source of power for those new
industrial developments the policy wishes to encourage.

In paragraph 4.1.3 the following statement is made:

‘The Council’s Economic Development Strategy includes a wide range of initiatives to promote enterprise
and the local economy.’

This range of initiatives includes business advice services and joint marketing amongst others. The
presence of a significant source of renewable energy in the locality would be a positive tangible
promotional feature in attracting new industries.

Paragraph 4.1.4 lists several components the council feels are vital to the needs of successful new
industries. The proposed new offshore wind farm would be another of these components providing
clean, safe and cheaper renewable energy to those businesses the council wishes to encourage.

Chapter 9: The Countryside and Natural Resources
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The introduction to this chapter makes the following observation:

‘There is a considerable increase in public awareness of the environment and green issues generally and
the District Planning Authority has a major role in the conservation of the natural beauty and amenity of
the countryside.’

Proposed developments such as this offshore wind farm are a direct consequence of this heightened
public awareness of green issues. They are an attempt to address in a serious manner the real concerns
associated with the environment. It is also noted that the natural beauty and amenity of the countryside
must be protected. The proposed location of the offshore wind farm 6.7km off the coast responds to
these considerations.

The policies described in this section refer to the wide variety of designated landscapes in the study area
and the district as a whole. These designations are both national and local.

Maldon District Council Local Plan

Maldon District Draft Replacement Local Plan First Deposit – March 2002 is in the latter stages of the adoption
process. The consultation period for this plan ended in April 2001. It is expected that the plan will be
adopted in 2004 subject to the outcome of a Public Inquiry. However, this document does carry weight in
the consideration of new development proposals put before the council. This is especially the case when
the relevant policy has remained un-amended through the adoption process. The planning policy
guidance which the proposed offshore wind farm needs to respond to and comply with is set out in
Section 3 Coast & Countryside, Section 5 Employment, and Section 10, Public Utilities.

Section 3 - Coast & Countryside

This section makes clear the importance of the Maldon District rural areas as wildlife refuge. The variety
of international, national and local landscape designations pertinent to the protection of wildlife are
outlined in this section of the plan. There is a list of objectives the council has concerning the issue of
nature conservation areas which form the basis of the planning policy. One of the objectives is as follows:

‘CCvii – To achieve a sustainable approach to the rural economy by safeguarding and promoting an
appropriate level of economic activity in the countryside.’

The proposed Gunfleet Sands Offshore Wind Farm development, though not in close proximity to
Maldon District, by its nature would make a significant contribution to the fulfilment of this policy
objective.The Policy statement M/CC/1 covering the issue of designated areas of landscape, especially the
coast, states:

‘Proposals for development within nationally and internationally designated nature conservation sites not
directly connected with, or necessary for, the management of the site, will not be permitted unless the
proposal is of national importance, there is no alternative solution and it is demonstrated that the
proposal will not, directly or indirectly, adversely or potentially adversely affect the nature conservation
value of the site.’

The proposed location is not situated in or near any of the designated nature conservation sites under the
jurisdiction of Maldon District. Therefore it conforms to this policy statement.

The Replacement Draft Local Plan makes reference to the Essex Coastal Strategy which has been
incorporated in the Maldon Local plan since 1987.

‘The Essex Coastal Strategy published by Essex County Council in 1994 aims to encourage the sustainable
use of the Essex coastline and provides a framework for Structure Plan and Local Plan policies.’

This has led in turn to the designation of a Coastal Protection Belt. This area is defined in accordance
with PPG 20 The Coast and PPG25 Development and Flood Risk. Estuaries such as the Blackwater and the
Crouch are identified in this Coastal Protection belt and portions of these fall within the study area of the
proposed development. The focus of concern is the landward side of the coast as well as the seaward side
immediately adjacent to it. The proposed site is sufficiently far offshore to be outside the Coastal
Protection Belt.

Section 5 - Employment

This section outlines the policies concerning the need to attract new businesses to stem the flow of
commuters out of the district. The issue of sustainability in connection with achieving this objective is
highlighted as a guiding principal affecting policy.

The proposed offshore wind farm, though not situated in the immediate vicinity of Maldon District, would
make a significant positive contribution to the achievement of sustainable industrial development.
Indeed, it may become a significant attractor of new industry in itself given the growing awareness of the
increasing need for ‘green energy’ production.

Section 10 - Public Utilities

The issue of electricity is raised in this section. Paragraph 10.27 states that:

‘the Replacement Plan does not propose a major increase in developed land in the District it is envisaged that changes
will be limited to the following:

• Improving the supply

• Alterations to the routing of the overhead supply to reflect changes in farming practices and land ownership

• Servicing of new industrial allocations’

Paragraph 10.28 addresses the closure of the Bradwell Nuclear Power Station. It is also stated that:

‘There are no plans to replace the power station with an alternative type of power station in the
foreseeable future.’

Both the above statements concerning electricity supply highlight the opportunity to develop new
sustainable sources of energy meeting local needs. The Gunfleet Sands Offshore Wind Farm would be a
significant positive development directly addressing a need where no other alternative exists.

Colchester Borough Council Local Plan

Colchester Borough Council has published the Local Plan 2nd Deposit Draft 2000 as the next step in
reviewing their current local plan. Once adopted it will cover the period until 2011. Key planning policy
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guidance which the proposed wind farm needs to respond to and comply with is set out in Section A;
Resources, Chapter 4; Coasts & Estuaries and Chapter 7; Pollution and Land Resources.

Section A: Resources, Chapter 4 - Coasts & Estuaries

This section makes clear the importance of the Colchester Borough rural areas as wildlife refuge. There is
particular attention given to the Colne and Blackwater estuaries. The context of international, national
and local landscape designations pertinent to the protection of wildlife are outlined in this section. The
coastal area of Colchester Borough falls within the following landscape designations

i) International Context: European Directives and international agreements have led to the
following:

Mid Essex Special Protection Area (SPA); both the Blackwater and the Colne Estuaries are covered by this.
Candidate Special Area of Conservation (SAC) – yet to be confirmed by the EU but includes the Colne
and Blackwater Estuaries and the Ramsar Site on the Colne Estuary.

ii) National Context: Designations at this level cover most of the coastal area of the Borough. The
Colne and Blackwater SSSI’s both fall within the borough boundaries. The Colne is also covered by a
National Nature Reserve designation (NNR).

Policy CE1 states that ‘development will be resisted on the undeveloped coastline’ and that ‘development for which a
coastal location is considered essential, will be restricted to the developed coastline’.

The proposed site on Gunfleet Sand is situated a minimum of 15kms from the Colchester Borough coast
beyond the specially designated areas of the Colchester Borough coastline.

Chapter 7 - Pollution and Land Resources.

Paragraph 7.22 outlines Colchester Borough’s approach to Renewable Energy Schemes. It states that:

‘The Council is keen to help ensure that the increased exploitation is made of renewable energy sources in order that they
can help supply a significant contribution to the Borough’s overall energy requirements’.

The next paragraph continues by stating that the Council will generally support the development of
renewable energy schemes providing;

‘That they do not significantly conflict with other policies in the Plan’

Policy P6 specifically states the following:

‘A proposal for renewable energy will be permitted if it does not harm the landscape or historic features within it; in this
context special protection will be given to the Dedham Vale AONB and the undeveloped coast’

The proposed Gunfleet Sands Offshore Wind Farm development conforms to the broader aims of
Colchester Borough Council concerning renewable energy. In terms of the specific Policy P6, the
proposed development will not be situated in or near the Dedham Vale AONB and will be located a
minimum of 15kms from Colchester’s undeveloped coast

Suffolk Coast and Heaths and Dedham Vale AONBs

AONB Policy Statement (CCP356)

This Policy Statement was published in 1991 and serves to define the purposes of this designation,
highlighting other ancillary issues associated with it. The Policy Statement is now out of print and was due
to be updated in April 2002. However, the broad principal policies, as defined below, are still
representative of its aims.

The main policies for AONBs are as follows:

‘The primary purpose of designation is to conserve and enhance natural beauty; nature conservation is not a formal
objective except in so far as it is included in the statutory definition of ‘natural beauty’. Nevertheless, the AONBs do
contain a large proportion of land that is notified as Sites of Special Scientific Interest (SSSIs) or is managed as a
nature reserve, both of which provide additional safeguards to the quality of the landscape’.

‘In pursuing the primary purpose of the designation, account should be taken of the needs of agriculture, forestry and
other rural industries and of the economic and social needs of the local communities. Particular regard should be paid
to promoting sustainable forms of development, which in themselves conserve and enhance the environment’.

‘Recreation is not an objective of designation, but the demand for recreation should be met so far as this is consistent
with the conservation of natural beauty and the needs of agriculture, forestry and other uses’.
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Heritage Coast

This policy document (CCP397) was published by the Countryside Commission in 1992. It sets out an
explanation of the objectives of the Heritage Coast definition and provides guidance to those involved in,
and committed to, their protection. The Heritage Coast is a non-statutory designation which serves to
focus attention on the distinctive management issues faced by these finest of undeveloped coasts.

The policy statement identifies the key objectives of the Heritage Coast definition, one of which is:

‘To take account of the needs of agriculture, forestry and fishing, and of the economic and social needs of
the small communities on these coasts, by promoting sustainable forms of social and economic
development, which in themselves conserve and enhance natural beauty and heritage features.’

Whilst the proposed offshore wind farm will contribute positively to the promotion of sustainable
development within the locality, it is noted that the southernmost extent of the Suffolk Heritage Coast
(near Felixstowe) is located approximately 30kms from the proposed offshore wind farm development
thus potentially falling within its Zone of Visual Influence.
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APPENDIX 2

Coastal Process Study: Sediment Characteristics

Sea Bed Sediments

The interpreted results of the particle size analysis are presented in Figure 4.1 using a nomenclature (Folk
Classification) consistent with published BGS sea bed sediment maps of the Thames Estuary (BGS, 1990).
In addition, the composition of the sand-sized fraction has also been resolved according to the Wentworth
scale.

Table A2.1 provides summary details of the sediment data.

Site Id Easting

(m)

Northing

(m)

Folk D50

(mm)

1 621630 216870 Mud

2 621635 216415 Mud

3 621810 214565 Slightly gravelly sandy mud 0.015

4 622010 212545 Sandy mud 0.022

5 622110 212550 Gravelly muddy sand 0.358

6 622340 210420 Sandy mud 0.033

7 619860 208200 Muddy sand 0.073

8 620600 208690 Sandy mud 0.062

9 621460 209300 Muddy sand 0.087

10 622430 209930 Muddy sand 0.103

11 623450 210655 Muddy sand 0.106

12 624050 210550 Sand 0.146

13 622570 209640 Sand 0.158

14 621700 208890 Sand 0.110

15 621000 208610 Sand 0.136

16 620500 207795 Sand 0.107

17 621315 208130 Sand 0.124

18 622500 208750 Sand 0.100

19 623425 209460 Sand 0.093

20 624290 209915 Muddy sand 0.087

21 624940 209300 Muddy sand 0.094

22 623520 208280 Sand 0.124

23 622615 207890 Sand 0.126

24 621760 207040 Sand 0.153

25 621060 206750 Muddy sand 0.095

26 621160 205776 Muddy sand 0.089

27 623878 207038 Muddy sand 0.092

28 626839 209036 Sand 0.120

29 626577 212803 Slightly gravelly sand 0.140

30 627722 212307 Sand 0.124

31 629711 212156 Sand 0.122

32 629362 213607 Sand 0.110

33 632647 217174 Gravelly muddy sand 0.117

34 633579 216568 Sand 0.102

35 633718 215553 Sand 0.146

36 633489 214057 Sand 0.103

37 636951 219650 Sand 0.131

38 615400 206436 Gravelly muddy sand 0.120

39 616997 205762 Sand 0.128

40 617256 204827 Muddy sand 0.077

41 618157 203733 Sand 0.091

42 608504 205051 Sandy mud 0.034

43 610216 202579 Gravelly sand 0.106

44 611441 201015 Muddy sand 0.088

45 613012 199903 Sand 0.110

46 613665 198102 Muddy Sand 0.073

47 611203 205590 Muddy sand 0.056

48 620358 213019 Gravelly muddy sand 0.384

49 623879 215179 Gravelly muddy sand 0.323

50 628557 221926 No data

51 632771 222082 Muddy sandy gravel 0.908

52 625291 218993 No data
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53 627540 217219 Gravelly mud 0.087

54 618408 214437 Muddy sand 0.145

55 619458 211624 Gravelly muddy sand 0.085

56 616914 210103 Gravelly muddy sand 0.117

57 614013 211241 Gravelly muddy sand 0.295

58 611895 210520 Gravelly mud 0.044

59 613282 208796 Muddy sandy gravel 0.683

60 610071 209237 Mud 0.003

61 609749 211989 Sandy gravel 6.148

62 609059 213074 Mud 0.003

63 608268 214935 Gravelly muddy sand 0.178

64 606700 213033 Gravelly sand 0.463

65 606132 208629 Slightly gravelly muddy sand 0.100

Table A2.1 Sediment classification from bed samples

In general terms, the new data is consistent with the broad scale synoptic BGS map to illustrate the
following spatial variability in sediment types:

River Blackwater / River Crouch

Sample No. 60 to 65

An area at the confluence of two rivers where the local sediment deposits have a
high mud content and occasional areas with gravelly sediments.

Wallet

Sample No. 48 to 59

A channel area where the gravel content is highest, and the sand fraction has local
areas of medium sized sand. Within the nearshore area sediments become finer.

Inc. Cable Route

Sample No. 1 to 6

From the north flank of Gunfleet Sand the sediments are muddy sands with a high
content of very fine sands. Into deeper water across the Wallet sediments become
coarser with a higher gravel content and medium sized sands. At the foreshore
there is a local area of muddy sediment.

Gunfleet Sand

Sample No. 29 to 40

Generally very fine sands across the profile of the bank, with coarser sediment (fine
sands) towards the northern and southern flanks

Inc. Gunfleet Sands OWF

Sample No. 7 to 25

An area of very fine sands with occasion fine sands. Higher mud content towards
the perimeter of the site. Admiralty charts note occurrence of mud ‘M’

East Swin

Sample No. 26, 28, 27 and 41

Mostly very fine sandy sediments with some areas with muddy sands. Almost no
gravel content.

Dengie Flats

Sample No. 42 to 47

Shallow inter-tidal area fronting Dengie Peninsula with very fine sands and higher
mud content (muddy sands and sandy muds).
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APPENDIX 3

Designated Site Descriptions

Essex Estuaries SAC

Site code: UK0013690; Area 47217.68 ha; Location: 51° 39’ 13” N, 001° 00’ 50” E

Date first submitted: 10/14/96

Annex I/II interest features and reason for recommendation:

Essex Estuaries represents the range of variation of this habitat type found in south-east England and
includes the extensive intertidal flats of the Colne, Blackwater, Roach and Crouch estuaries, Dengie Flats
and Maplin Sands. The area includes a wide range of sediment flat communities, from estuarine muds,
sands and muddy sands to fully saline, sandy mudflats with extensive growths of eelgrass Zostera spp. on the
open coast. The open coast areas of Maplin Sands and Dengie Flats have very extensive mudflats and an
unusually undisturbed nature. Maplin Sands is particularly important for its large, nationally-important
beds of dwarf eelgrass Zostera noltii and associated animal communities.

In this complex of estuarine marshes on the east coast of England the occurrence of this habitat type is
currently artificially restricted by sea walls. It now occurs principally as a strandline community or at the
foot of sea walls. Recent managed retreat schemes offer the prospect of future expansion of the habitat
type. The local variant of this vegetation, which features sea-lavenders Limonium spp. and sea-heath
Frankenia laevis, occurs at one location, Colne Point.

Although the saltmarshes in this area are generally eroding, extensive salt meadows exist and provide
representation of this habitat type in south-east England, with floristic features typical of this part of the
UK. Golden samphire Inula crithmoides is a characteristic species of these marshes, occurring both on the
lower marsh and on the driftline. It represents a community of south-east England also found to the
south on the continent.

This is a large estuarine site in the south-east of England and is a typical, undeveloped, coastal plain
estuarine system with associated open coast mudflats and sandbanks. The site comprises the major
estuaries of the Colne, Blackwater, Crouch and Roach rivers and is important as an extensive area of
contiguous estuarine habitat. Essex Estuaries contains a very wide range of characteristic marine and
estuarine sediment communities and some diverse and unusual marine communities in the lower reaches,
including rich sponge communities on mixed, tide-exposed substrata. Sublittoral areas have a very rich
invertebrate fauna, including the reef-building worm Sabellaria spinulosa, the brittlestars Ophiothrix fragilis,
crustacea and ascidians. The site also has large areas of saltmarsh and other important coastal habitats.

This site contains the most extensive stand of small cord-grass Spartina maritima remaining in the UK.

Salicornia in the Essex estuaries on the east coast of England forms an integral part of the transition from
the extensive and varied intertidal mud and sandflats through to upper saltmeadows. Although the
saltmarshes in this area are generally eroding, secondary pioneer communities appear as a precursor to
erosion on the seaward edge of degraded mid-marsh communities. The area of pioneer marsh includes
gradation into extensive cord-grass Spartina spp. swards.

Hamford Water (SSSI, NNR, SPA & Ramsar, part of Essex Estuaries SAC)

SPA Description (Classified 08/06/1993, SPA EU code UK9009131, area 2187 ha)

Hamford Water is located on the Essex coast in eastern England. It is a large, shallow estuarine basin
comprising tidal creeks and islands, intertidal mud- and sand-flats, and saltmarsh. The rich invertebrate
fauna and sheltered nature of the site results in its importance for internationally important numbers of
waterbirds during the passage and winter periods, as well as for breeding terns in summer. The shallow
and sheltered nature of the complex provides refuge for waterbirds, especially in periods of severe
weather.

This site qualifies under Article 4.1 of the Directive (79/409/EEC) by supporting populations of
European importance of the following species listed on Annex I of the Directive:

During the breeding season Little Tern

Over winter Avocet, Golden Plover, Ruff

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:

On passage Ringed Plover

Over winter Black-tailed Godwit, Dark-bellied Brent Goose, Grey Plover
Ringed Plover, Teal

Assemblage qualification: A wetland of international importance. The area qualifies under Article 4.2 of
the Directive (79/409/EEC) by regularly supporting at least 20,000 waterfowl. Over winter, the area
regularly supports 44,461 individual waterfowl including: Redshank, Dunlin, Lapwing, Wigeon, Shelduck,
Black-tailed Godwit, Grey Plover, Ringed Plover, Teal, Dark-bellied Brent Goose, Ruff, Golden Plover &
Avocet.
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Ramsar Summary (Classified 08/06/93 Ramsar Site No 607, area 2,187 ha)

An estuarine basin with an extensive network of tidal creeks, scattered islands, substantial intertidal
sandflats, mudflats supporting Zostera spp. beds, and associated saltmarsh. Several rare or notable plants
and a well-developed flora characteristic of the lime-rich sand are supported on the dune-topped shingle
spits. The site is important for nationally and internationally important numbers of wintering and nesting
waterbirds, and serves as a winter refuge for migratory waterbirds displaced by severe weather. Ramsar site
no. 607.

Holland Haven Marshes SSSI

The Holland-on-Sea SSSI has been designated as an outstanding example of a freshwater to brackish water
transition, as evidenced by a number of nationally and locally scarce species of plants. In addition the site
attracts a wide variety of birds, with over 170 species recorded in recent years. Although not mentioned in
the site citation the SSSI is also likely to support scarce aquatic invertebrates.

This is the only SSSI that could potentially be affected by the development. The full citation is as follows:

COUNTY: ESSEX SITE NAME: HOLLAND HAVEN MARSHES

DISTRICT: TENDRING

Status: Site of Special Scientific Interest (SSSI) notified under Section 28 of the Wildlife and Countryside
Act 1981.

Local Planning Authority: Tendring District Council

National Grid Reference: TM 211170 Area: 208.83 (ha.) 516.02 (ac.)

Ordnance Survey Sheet 1:500,000: 169 1:10,000: TM 11 NE, TM 21 NW

Date Notified (Under 1949 Act): – Date of Last Revision: –

Date Notified (Under 1981 Act): 1 October 1982 Date of Last Revision: –

Other Information:

This is a new site. Part of the site is a Country Park, owned and managed by Tendring District Council.

Description and Reasons for Notification:

Holland Haven Marshes is an area of reclaimed estuarine saltmarsh and freshwater marsh situated
between Holland-on-Sea and Frinton-on-Sea. The site is bisected by Holland Brook and its tributaries,
from which an extensive ditch system radiates. The ditch network represents an outstanding example of a
freshwater to brackish water transition intimated by the aquatic plant communities, which include a
number of nationally and locally scarce species. The adjoining grasslands are of botanical importance in
their own right as well as acting as a buffer zone to the ditch system. Further interest is provided by the
aquatic and terrestrial invertebrates and the birds which frequent the area, especially in winter.

The salt-water influence is much in evidence downstream of Holland Bridge within the dykes of the
coastal grazing marsh. The dominant emergent plants are sea club-rush Scirpus maritimus and common

reed Phragmites australis while parsley water-dropwort Oenanthe lachenalii and grey club-rush Schoenoplectus
lacustris ssp. tabernaemontani, both scarce in Essex, are locally frequent. Two nationally scarce plants are
found in these mesohaline (moderately brackish) ditches: Brackish water-crowfoot Ranunculus baudotii
and divided sedge Carex divisa. To the west of Holland Bridge the saline influence is less marked and the
system is essentially freshwater or oligohaline (slightly brackish). Reed canary-grass Phalaris arundinacea,
branched bur-reed Sparganium erectum and greater reedmace Typha

latifolia are the dominant emergent species, with common spike-rush Eleocharis palustris, celery-leaved
buttercup Ranunculus sceleratus, marsh bedstraw Galium palustre and water pepper Polygonum hydropiper in
the shallow water margins.

Tubular water-dropwort Oenanthe fistulosa and slender spike-rush Eleocharis uniglumis, both rare in Essex,
are also present. Rigid hornwort Ceratophyllum demursum is widespread in these ditches, while the presence
of the nationally uncommon soft hornwort Ceratophyllum submersum, at one location, is indicative of a
brackish influence. Other fully aquatic plants include the invasive alien water fern Azolla filiculoides,
various-leaved water starwort Callitriche platycarpa, and fat duckweed Lemna gibba and greater duckweed
Lemna polyrhiza, both of which are scarce in Essex.

The extent of open wetland conditions provided by the grazing marshes and silt lagoons, together with
the proximity of the Thames estuary serves to attract a wide variety of birds. In recent years over 170
species have been recorded. This ornithological interest derives from the importance of the site as a
breeding are for wetland species, as a stopover point for passage species and as a winter feeding and
roosting ground.

The breeding bird community of the more open grazing marsh and the silt lagoons comprises several
species of special significance owning to a long-term decline in their breeding populations in Britain.
Include among these are lapwing, redshank, yellow wagtail and corn bunting. Other species are
uncommon as nesting birds in the London area, for example shelduck, teal, and shoveler, while the large
numbers of breeding reed-warbler and reed bunting are also unusual. The tall grasslands on the Rainham
marshes and around the silt lagoons are of added interest for a significant breeding population of
stonechat and smaller numbers of whinchat. Further breeding species are attracted by open areas of mud
and accumulating shingle within the lagoons, especially little ringed plover and ringed plover. The site
forms a noted London locality for migratory birds on passage, with the range of species comprising
waders, ducks, gulls, terns and smaller birds such as wagtails.

The drier silt lagoons are important for little ringed-plover. In late summer the gathering flock car reach
numbers that represent one of Britain’s main recorded passage concentrations.

In winter large numbers of wildfowl and waders use the grazing marsh and particularly the silt lagoons as a
feeding ground and roost when tidal levels restrict feeding along the River Thames and its foreshore. The
lagoons are a major Thames Estuary locality for teal with several thousand occurring in most years
representing populations of national and often international significance. Occasionally the numbers of
gadwall, shoveler and, more rarely, pintail also reach levels of national significance. The most numerous
of the waders are dunlin and high tide roosts on the silt lagoons can number several thousand birds.

Extensive beds of sea aster Aster tripolium in the lagoons and the stands of common reed provide an
abundance of seed during winter. This regularly attracts large flocks of finches comprising mainly
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chaffinch, brambling linnet and twite. These areas are also noted for wintering bearded tit in numbers
for the London area. Additionally the site is an established winter feeding area and roost for birds of prey,
especially hen harrier and short-eared owl.

* Nationally rare: recorded from 15 or less 10km squares in Britain; nationally scarce:

15-10C 10km squares.

** The terms Vulnerable and Rare refer to status categories 2 and 3 respectively in

Shirt, D B, (ed) 1987 British Red Data Books 2, Insects. The status of individual

species is subject to periodic review.

Holland on Sea Cliff SSSI

This is a very small coastal SSSI with an area of just 0.7 ha. It is located at TM211167. It was notified on 16
January 1992 for geological reasons as it is an important stratigraphic site that provides information on the
location of the Thames in the Pleistocene period.

Clacton Cliffs and Foreshore SSSI

This is a composite site at three locations (NGRs TM 146128, 156134 & 173143) and has a total area of
26.1 ha. It was designated in 1981 for geological reasons. It is one of the most important Pleistocene
interglacial deposits in Britain. The Clacton channel deposits are a sequence of freshwater and estuarine
sediments occupying a channel; cut into an earlier gravel accumulation and the underlying Tertiary
London Clay. They have yielded abundant molluscan and mammalian fossil remains, fossil plants and
pollen.

Colne Estuary (SSSI, NNR, SPA & Ramsar, part of Essex Estuaries SAC)

SPA Description (Classified 28/07/1994, SPA EU code UK9009243, area 2701 ha)

The Colne Estuary is located on the coast of Essex in eastern England. It is a comparatively short and
branching estuary, with five tidal arms that flow into the main channel of the River Colne. The estuary has
a narrow intertidal zone predominantly composed of flats of fine silt with mud-flat communities typical of
south-eastern English estuaries. The estuary is of importance for a range of wintering wildfowl and
waders, in addition to breeding Little Tern Sterna albifrons which nest on shell, sand and shingle spits.
There is a wide variety of coastal habitats which include mud-flat, saltmarsh, grazing marsh, sand and
shingle spits, disused gravel pits and reedbeds which provide feeding and roosting opportunities for the
large numbers of waterbirds that use the site.

The Colne Estuary is an integral component of the phased Mid-Essex Coast SPA.

This site qualifies under Article 4.1 of the Directive (79/409/EEC) by supporting populations of
European importance of the following species listed on Annex I of the Directive:

During the breeding season Little Tern

Over winter Avocet, Golden Plover, Hen Harrier

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:

Over winter Dark-bellied Brent Goose, Redshank

Assemblage qualification: A wetland of international importance. The area qualifies under Article 4.2 of
the Directive (79/409/EEC) by regularly supporting at least 20,000 waterfowl. Over winter, the area
regularly supports 38,548 individual waterfowl including Black-tailed Godwit, Dunlin, Lapwing, Grey
Plover, Ringed Plover, Shelduck, Cormorant, Great Crested Grebe, Redshank, Dark-bellied Brent Goose,
Golden Plover & Avocet.

Ramsar Summary (Classified 28/07/94, Ramsar Site No 665, area 2701 ha)

A short, branching estuary with five tidal arms flowing into the main river channel. The site includes an
intertidal zone of mudflat communities. The estuary is of international importance for wintering Brent
geese and Black-tailed Godwit and of national importance for breeding little terns and five other species
of wintering waders and wildfowl. Various habitats include mudflats, saltmarsh, grazing marsh, reedbeds,
sand and shingle spits, and unused gravel pits. The site supports outstanding assemblages of invertebrates
and plants, several of which are nationally scarce. Human activities include nature conservation, tourism,
recreation, research, and military activities.

Blackwater Estuary (SSSI, NNR, SPA, Ramsar & part of Essex Estuaries SAC)

SPA Description (Classified 12/05/1995, SPA EU code UK9009245, area 4395 ha)

The Blackwater Estuary is located on the coast of Essex in eastern England. It is the largest estuary in
Essex and is one of the largest estuarine complexes in East Anglia. Its mud-flats are fringed by saltmarsh
on the upper shores, with shingle, shell banks and offshore islands a feature of the tidal flats. The
surrounding terrestrial habitats; the sea wall, ancient grazing marsh and its associated fleet and ditch
systems, plus semi-improved grassland, are of high conservation interest. The diversity of estuarine
habitats results in the sites being of importance for a wide range of overwintering waterbirds, including
raptors, geese, ducks and waders. The site is also important in summer for breeding terns.

The Blackwater Estuary is an integral component of the phased Mid-Essex Coast SPA.

This site qualifies under Article 4.1 of the Directive (79/409/EEC) by supporting populations of
European importance of the following species listed on Annex I of the Directive:

During the breeding season Little Tern

Over winter Avocet, Golden Plover, Hen Harrier, Ruff
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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:

On passage Ringed Plover

Over winter Black-tailed Godwit, Dark-bellied Brent Goose, Dunlin, Grey Plover, Redshank, Ringed
Plover, Shelduck

Assemblage qualification: A wetland of international importance. The area qualifies under Article 4.2 of
the Directive (79/409/EEC) by regularly supporting at least 20,000 waterfowl. Over winter, the area
regularly supports 109,815 individual waterfowl including: Great Crested Grebe, Golden Plover, Ruff,
Dark-bellied Brent Goose, Shelduck, Ringed Plover, Grey Plover, Dunlin, Avocet, Redshank, Curlew,
Cormorant, Wigeon, Teal, Pintail, Shoveler, Goldeneye, Red-breasted Merganser, Lapwing & Black-tailed
Godwit.

Ramsar Summary (Classified 12/05/95, Ramsar Site No 727, area 4,395 ha)

The site, one of the largest estuarine complexes in East Anglia, consists of mudflats fringed by saltmarsh,
shingle and shell banks and offshore islands. Surrounding terrestrial habitats include a sea wall,
grassland, ancient grazing marsh and associated fleet and ditch system. This rich mosaic of habitats
supports an outstanding assemblage of nationally scarce plants and a nationally important assemblage of
rare invertebrates. Internationally and nationally important numbers of waterbirds winter at the site.
Human activities include marine aquaculture, tourism, commercial and sport fishing, shellfish and bait
collection.

Dengie Peninsula (SSSI, NNR, SPA, part of Essex Estuaries SAC)

SPA Description (Classified 24/03/1994, SPA EU code UK9009242, area 3127 ha)

Dengie is located on the coast of Essex in eastern England. It is a large and remote area of tidal mud-flats
and saltmarshes at the eastern end of the Dengie peninsula, between the adjacent Blackwater and Crouch
Estuaries. The saltmarsh is the largest continuous example of its type in Essex. Foreshore, saltmarsh and
beaches support an outstanding assemblage of rare coastal flora. It is of importance for wintering
populations of Hen Harrier Circus cyaneus, wildfowl and waders.

This site qualifies under Article 4.1 of the Directive (79/409/EEC) by supporting populations of
European importance of the following species listed on Annex I of the Directive:

Over winter Bar-tailed Godwit, Hen Harrier

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:

Over winter Grey Plover, Knot

Assemblage qualification: A wetland of international importance. The area qualifies under Article 4.2 of
the Directive (79/409/EEC) by regularly supporting at least 20,000 waterfowl. Over winter, the area
regularly supports 31,452 individual waterfowl including: Black-tailed Godwit, Dunlin, Lapwing,
Oystercatcher, Dark-bellied Brent Goose, Cormorant, Great Crested Grebe, Knot, Grey Plover, Bar-tailed
Godwit.

Ramsar Summary (Classified 24/03/94 Ramsar Site No 651, area 3,127 ha)

A remote area of tidal mudflats and saltmarsh between the Blackwater and Crouch Estuaries. The
saltmarsh, the largest continuous example of its type in Essex, includes cockleshell spits and beaches and
supports an outstanding assemblage of rare coastal flora. The site supports internationally and nationally
important populations of wintering wildfowl and waders. In summer the range of breeding coastal birds
includes rare species. Human activities include tourism, bait collecting, hunting, and fishing.
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APPENDIX 4

Bird Survey Methods

Terrestrial surveys

The breeding birds along the three route options (of a combined area of c. 1.8km²) were assessed using
the Common Bird Census technique ‘CBC’ (Bibby et al., 2000). The field data have been presented
separately to RSPB & EN in map form. The interpretation of the registrations to identify breeding pairs
follows the general assessment procedures in Bibby et al. (2000). As part of a precautionary basis for this
survey, there was a presumption of a lower level of proof of breeding compared with the treatment of CBC
data to derive national indices. Therefore, Table A4.1 may over-represent the numbers of breeding birds
along the cable routes. The data represented in Table A4.1 refers to contacts with small, territorial
passerines within 50 m either side of the cable routes and larger passerines or non passerine species up to
100 m either side.

Species Common
Route –
contiguous

Routes 1 & 2
– Contiguous

Route 1 Route 2 Route 3

Number Pairs 1a) Seawall to
B1032

1b) Wood
Lane to
Substation

2) B1032 to
Picker’s Ditch

3) Picker’s
Ditch to
Wood Lane
track

4) Picker’s
Ditch to Gt
Holland
Common Rd

5) B1032 to
Wood Lane
track

Mute Swan 1

Mallard 2 3

Tufted Duck 1

Kestrel 1 1 1

Sparrowhawk 1

Pheasant 1 3 3

Red-legged Partridge 1 2

Moorhen 1 3 1 2

Coot 1 1

Lapwing 1 1 3

Woodpigeon 2 2

Collard Dove 1 1

Turtle Dove 1

Stock Dove 1

Cuckoo 1 1 2

Barn Owl 1 1

Little Owl 1 1

Skylark 2 2 5

Meadow Pipit 3

Yellow Wagtail 3

Pied Wagtail 2 1

Wren 6 1 4 8

Dunnock 1 1 3 2

Robin 1 1

Blackbird 4 4 1 1 6

Song Thrush

Mistle Thrush 1 1

Sedge Warbler 2 2 8

Reed Warbler 3 6

Whitethroat 2 4 1 4

Lesser Whitethroat 2

Garden Warbler 1

Blackcap 1 1 1

Chiffchaff 1

Blue Tit 4 1 2 6

Great Tit 2 2

Long-tailed Tit 1

Magpie 1 1 1 2

Jay 1

Jackdaw 2

Carrion Crow 2 1 1 4

Starling 2 1

House Sparrow 3 4 1

Chaffinch 2 1

Greenfinch 1 1 2

Goldfinch 3 1 1 1

Linnet 4

Yellowhammer 3 1 2

Reed Bunting 1 2

Total 33 33 39 25 95

Table A4.1 Presence of species on each route

The three surveys took place on 25 May 2002, 23 June 2002 and 17 July 2002 (of duration 7.5h, 5.5h &
5.0h and started at 04.30; 06.00 and 06.30 GMT respectively). The weather conditions varied from below
average temperatures with approximately 30-70% cloud cover during the first visit to hot sunny, still
conditions in July. In addition, reconnaissance surveys were undertaken over the majority of the three
routes (from the littoral zone to the substation, excluding the central section of route 2 and the central
section of route 3 from TM209175 to TM198187) on 4 April 2002, 6 April 2002 and 10 May 2002.

Care was taken to ensure a constant survey effort over each of the route options and all contacts with birds
were marked on maps using standard abbreviations for the type of behaviour shown (for example song
displays, nest location, nest distraction behaviour, carrying food for young). A 100m to 230m zone was
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surveyed either side (where possible) of the proposed routes in order to identify breeding birds adjacent
to the proposal that could be affected. The 100m survey width refers to parts of routes 1 & 2 that pass
through arable fields and/or along roads and railways.

Although this technique provides the ability to map bird territories, there are the following limitations
with the resultant data:

• The three survey visits will have under recorded a proportion of the breeding bird community based on
the standard recommendations of this technique for 10 visits. The absence of surveys during late
March and April will have under recorded a proportion of the birds that completed early nesting or
failed nesting attempts. The 2002 season may be atypical of an average year and the overall assessment
of the bird community may be below or above average.

• The common bird census technique is not optimal for birds of prey, wide ranging non-territorial
species or cryptic waterfowl (Gilbert et al., 1998). The contact rate with such species derived from the
three visits is indicative of their nest site proximity and/or breeding habitat use.

Boat surveys

For this assessment a minimum of two boat surveys per month of a study area of 120km² that includes the
Gunfleet Sands Offshore wind farm proposal area were undertaken between October 2001 and June
2002. The survey area includes the proposed sub sea cable route to Holland-on-Sea plus a 3.5km zone to
the south-east and north-west and a zone of 3 to 5km to the southwest/northeast (Figure 4.11). A 12m
boat was used that allowed observers an eye height above water of 2.2m and was of sufficient draft to
enable transects across the Gunfleet sand bank
in water of 2m or less depth. The choice of
survey date each month was associated with a
tidal regime that enabled the dawn or dusk
access to and from the berth at Wivenhoe at or
near high tide. For safety reasons, transects
across Gunfleet Sand coincided with high
water and these were restricted to slightly
deeper channels. Similarly it was not possible
to arrange survey transects in a regular grid
perpendicular to the
bathymetric/hydrographic features in this
sector of the Thames estuary. Thus, during
each day’s survey that lasted between 4.5-6.5h
for the first nine surveys the boat retraced
some of the previous routes. Within the data
analysis for sea birds the observations for
repeat transects were not used since the survey
boat itself could displace individuals on or
near the sea surface during a previous transect
and under count them or conversely double
count the same individuals if they had
remained in place. From survey 10 onwards of
5-8h duration there were fewer repeat
transects as a wider zone around the
development area was covered. However, the
nature of the day’s survey transects that are

constrained by water depth around the Gunfleet bank will result in a higher probability of double
counting species such as Red-throated Diver. The contact rate with land birds and wildfowl and waders in
flight included the full survey time and are represented as numbers/h of survey.

A 180° scan method was employed up to survey 19 on 3 May 2002 followed by a 90° scan to the present
surveys (Komdeur et al. 1992). The three surveys in February 2002 were based on a different vessel of 18m
length with an observer eye height of 3m above sea level and covered up to 16km to the northeast of the
development area. An experienced member of the 1980-90 European ‘seabird at sea’ team undertook
independent verification of the surveyors and their methodology.

The location of the boat was recorded using hand held GPS systems (Garmin 12XL & Etrex ). At a 2.2
m-eye height the division of observations into distance bands for the 180° scans is more prone to error and
therefore the derivation of absolute population estimates has not been attempted for this assessment. Bird
observations were therefore assigned to 1km grid units to provide a relative density estimate. The figures
for each species depict the the accumulated total individuals recorded from 23 surveys.

Aerial survey technique

Flights were completed by the JNCC on 7 and 11 January 2002 and these covered the majority of the
Thames estuary as well as the Suffolk coast up to Lowestoft (Figure 4.13). The transects were spaced at 2
minutes of latitude and 4 minutes of longitude apart (about 3 km). The survey started at latitude of 52
25.6’N (just south of Lowestoft) and transects were flown south to 51 31.6’N. Very little bird activity was
detected over the offshore portions of transects so these were curtailed in places. The transects covered
the north Kent coast from 1 28.6’E into the Thames as far as 0 40.6’E. The start points of these transects
were randomised. These surveys focused on sea duck and divers and did not report on other seabird
species.

The following methodology refers to the 16 March 2002 flight undertaken by the Wildfowl & Wetlands
Trust specifically for the Gunfleet wind farm proposal. This covered a total of 18 north/south transects at
2km spacing of total distance c. 600km. They started to the south-west at Blacktail Spit on the edge of the
Maplin Sands to 12km east of the Naze in the north east (Figure 4.12). The total sea surface covered
during this survey was 493km².

The methods employed during winter 2001-02 follow those developed by the National Environment
Research Institute (NERI) in Denmark in recent years, which are designed specifically around the
requirement to provide accurate spatial data for seaducks and associated species, but particularly scoter
(e.g. Kahlert et al., 2000).

The survey methods are based on distance sampling protocols. As the ability to detect a bird decreases
with increasing distance from the observer, any counts constitute only a proportion of the total number of
birds present in the survey area. However, if the distance of the bird from the transect is recorded a
correction factor (which may differ according to species, flock size, weather conditions and observer) can
be calculated and applied to the data.
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The use of GPS enables the spatial arrangement of individual birds or flocks of birds to be determined
with a high degree of precision. Combined with a survey design that ensures appropriate (randomised)
sampling of the area, a number of additional benefits arise from this technique: statistically rigorous
methods can used to generate distribution patterns and density estimates with confidence intervals; when
linked with other appropriate data sources, the data will enable more precise analysis of the factors
affecting local distribution and abundance; given appropriate replication of the survey, spatial and
temporal patterns in abundance and distribution can be defined.

Transect positioning: The sampling design comprised a grid of systematically spaced line transects,
randomly placed within the study area (British Ordnance Survey grid lines were chosen for ease of
navigation). The most statistically efficient study design is a set of line transects running perpendicular to
major environmental axes. In the case of Common Scoter, the dominant environmental gradients are
generally associated with increasing water depth, and thus transects running perpendicular to the shore
were favoured. The North Thames Estuary exhibits depth gradients that run in several directions and
therefore north-south transects were favoured to maximise suitable light conditions for observation.

Wherever possible transects were designed to end close to shore in order to survey waterbirds distribution
as completely as possible. The low altitude required for this survey necessitated that transects complied
with regulations concerning minimum flying heights to human habitation and people.

To provide as high resolution as possible transects were flown at 2 km separation. This is the lower limit to
avoid double-counting as a result of birds disturbed by the aircraft moving into the search area for
adjacent transects. Aerial surveys in Denmark have suggested that species such as scoter rarely fly more
than 1 km when disturbed.

Aircraft, survey height and speed: A high-winged, twin-engined plane (a Partenavia PN68) was used both
to conform to legal requirements and also to provide the optimal viewing platform. Following test flights
in the Kattegat, Denmark, in August 1999 using this type of plane, flight altitude during surveys was
standardised at 78 m (250 feet) at a cruising speed approximately 185 km/s (100 knots, Kahlert et al.,
2000). This enabled rapid approach to birds sitting on the sea and caused minimal disturbance.
Identification of most species on the sea surface can be made from this height as the flight speed is
sufficiently low to allow a reasonable time to identify and count birds. For those species prone to
disturbance by the plane it travels sufficiently fast so that the point at which any displaced birds were first
detected matched the location from which they were displaced.

Navigation: A navigator sat alongside the pilot to guide the pilot along the intended transect route and
advised the observers of the points at which to begin and stop counting along each transect (it is not
possible to count during turns between transects due to the angle of tilt of the plane).

Navigation was achieved using a Garmin 12XL or 195 GPS and followed OSGB grid lines. The navigator
advised the pilot of any notable deviation from the transect route (the plane can normally be kept within
50 m of the intended route unless, for example, ships or oil rigs dictate temporary detours) and ensured
the pilot kept to the intended survey altitude. The precise location was downloaded from the GPS onto a
laptop computer every 5 seconds as an accurate record of the precise flight path taken.

At times, the satellite coverage by the handheld GPS was lost and prevented an accurate positional fix.
The backup system employed was to navigate between the end points of the transects using the plane’s
onboard GPS (which was always functional, although it operated using latitude/longitude co-ordinates
and data were not downloadable). The navigator used the plane’s GPS to identify the point at which the
start and end points of the transect were crossed and these times were recorded by the observers. Thus,
the flight path could still be interpolated but with a lesser degree of accuracy than provided by 5 second
intervals.

Recording protocol: Two observers were used and each person covered one side of the aircraft. All
observations are recorded onto a dictaphone. The general objective was to obtain as accurate a position as
possible for all birds encountered. The position of each record was determined in two ways.

The perpendicular distance of the bird or group of birds from the line of the transect was determined.
Because birds were encountered so rapidly it is simply not possible to estimate and record the precise
distance for each record. Consequently, records are assigned to distance classes for simplicity (a
minimum of three distance categories are required to meet the requirements of distance sampling
techniques). In studies carried out by NERI in Denmark, where very high densities of common scoter are
encountered, this technique is based on three standardised distance intervals out from the track-line
taken by the aircraft: 49-174 m (band A), 175-459 m (band B) and over 460 m (band C). Observers
cannot observe a band of width 49 m on either side of the flight track since the body of the plane obscures
this. The limits of each band were determined using a clinometer which enabled the measurement of
predetermined angles below the horizontal measured abeam (at 250 ft altitude, the 49 m cut-off is an
angle of 60o from the horizontal, 174 m is 25o and 459 m represents 10o declination, angles that can be
confirmed with relative ease by use of the clinometer).

Secondly, the position along the transect was recorded by noting the precise time (to the nearest second)
at which the bird, or flock of birds, was perpendicular to the observer using watches synchronised with the
GPS.

The time at which each observation along the transect was made can be converted into a position by
interpolating the data from the GPS and placing observations into a predetermined distance from the
track-line according to the band in which the bird was recorded.

For each observation, the following information was recorded:

Species: as far as possible all waterbird species were recorded. In cases where identification to species was
not possible they were recorded to the best level of identification, e.g. auk species, cormorant species, gull
species. All cetaceans and seals were also recorded. In addition all human activities both mobile and
static were recorded, e.g. boats, gas platforms, gill net markers. Species on the shore close to the
highwater mark were omitted since these are best monitored by other methods.

Number: the count (usually estimated for larger flocks) was recorded. Where groups of birds straddle two
or more transect bands, the number in each was recorded separately.

Behaviour: the behaviour of individual birds has a considerable effect on the detectability of the
individual. Since distance sampling makes the assumption that birds are recorded undisturbed at the
point at which they are first detected it is important (where necessary) to carry out analyses on data that

219

Gunfleet Sands Offshore Wind Farm Environmental Statement

Appendix 4 Bird Survey Methods



exclude for example, birds flushing or flying. Consequently, four different behaviours were recognised
and recorded: sitting, diving, flushing, and flying. Two additional categories were used for survey in
Britain and Ireland in 2001-02: sat on a buoy, and sat on a sand bank; For marine mammals and mobile
human activities, the direction of travel was recorded under the category behaviour.

Transect band: the distance from the plane of the bird, mammal or human activity was recorded, assigned
to one of the three distance bands A, B or C (see above).

Time: time was read from the watch attached to the window of the plane in an appropriate position to
allow the observer unhindered access to read the time whenever necessary. Time was recorded to the
nearest second as the observation was perpendicular to the plane. Where birds were detected either in
front of or behind the plane an allowance was made in the recorded time on the dictaphone.

The generally smaller numbers of birds encountered in the Irish Sea and Thames Estuary compared with
areas of Danish waters meant that data very rarely had to be grouped during surveys in winter 2001-02. In
areas of high density of discrete groups of birds, the dictaphone was left running continuously, and
observations recorded without a time stamp except for a time at the end of the concentration. Times were
assigned by replaying the tape in the office and the use of a watch to note the time between observations
and then calculated back from the end time that had been recorded while in the plane. This provided a
high degree of accuracy to the position of individual groups of birds even within areas of high density.

Additional information: where possible, the age of the bird, i.e. juvenile, immature, near adult and adult,
and sex (the precise information recorded being dependent on the plumage characteristics of the
individual species) was recorded. This information was only recorded where time permitted and did not
compromise the collection of priority data outlined above.

Observation conditions: sea state conditions, cloud cover and the viewing conditions were recorded at
regular intervals and whenever conditions changed, along with the time of the observation. Sea state
conditions denote the swell and number of whitecaps to the waves (worsening conditions are likely to
affect the ability to detect birds) using a standard scoring system, cloud cover was also recorded using a
standard scoring system, and viewing conditions (affected by any combination of glare, haze, rain and
reflection on the water) were recorded using a subjective assessment of good, poor or bad with the
transect bands affected.

Data transcription and validation: Data were transcribed from the dictaphone tapes either direct into an
Excel spreadsheet or onto paper and then entered into the spreadsheet. The speed of dictation allowed
species, number, behaviour, age and transect band to be transcribed on a first play of the tape. A second
play allowed both visual validation of these data and time to be input. Data were input using
alphanumeric codes (which reduced the likelihood of transcription error and simplified the identification
of errors). Date, observer initials and the observer’s position in the plane were also input. Start and end
times of counting, crossing of transect way points, crossing over any areas of exposed sand were input on a
separate worksheet, and codified information for sea state and visibility onto another.

Data were visually inspected to ensure only valid codes had been used and that all necessary information
had been input for each observation. Times were checked by sorting the data chronologically and then
checked against the sequence of a numerical ID field that corresponds to the order in which observations

were input (any anomalies in the ID field sequence which correspond to an incorrect time entry were
readily identified). Data were converted to numeric codes using look-up tables that also provided a
further means of data validation.

Assigning locations to observations: The NERI system uses a combination of GIS and TurboPascal
software to add a position to each record of observation data. Using the observation file and the track file
every record in the observation file had a position calculated, with time as the link field. Records are
distributed to either side of the track line according to the observer and the transect band in question.

Position accuracy of observations: Using the methods defined above the NERI experience has been that
the majority of observations can be considered to be accurate to within 4 seconds (an observation and all
the spoken information relating to the visual encounter generally coincides within that time period). In
situations where high densities of birds are encountered multiple observations may necessitate the
amalgamation of discrete observations within a common time reference. Such grouping of observations
(by virtue of extremely high bird densities) very rarely extended over a period of more than 10 seconds.
Hence, the overall positional accuracy along the axis of the transect falls within less than 206 m (4 seconds
travelling at a speed of 51.4 ms-1) of the true position, but in the case of grouped observations this could
extend to 515m accuracy. As noted the amalgamation of data was very rarely required.
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APPENDIX 5

Description and Assessment of Marine Bird Populations

Figure and table references refer to those in the main document.

Description

Wildfowl and waders

Great-Crested Grebe

A total of 79 records of Great-Crested Grebe were made during the accumulated boat surveys and these
occurred from the first week of December 2001 to the first week of January 2002. Approximately 80% of
the Great-Crested Grebe were detected on the surface of the sea. The maximum number contacted on a
single day’s survey was 35 and their distribution followed the north-west and south-east edges of the
Gunfleet bank (Figure 4.11c). As noted in the methods section (Appendix 4) for species on the sea
surface the boat surveys will have double counted a proportion of the 35 contacts. Approximately 8% of
accumulated sightings were within the development area and these occurred along the south-west margin.

Brent Goose

An accumulated total of 123 Brent Goose (mean flock size 7) was detected during the boat surveys and
these occurred from the end of October to the second week of November 2001 and were again present
during the first week in December 2001. The maximum number contacted on a single day’s survey was 35
and there was no clear pattern to their distribution since all records were in flight (Figure 4.11d).
Approximately 20% of flocks crossed over the development area and approximately 10% of flights were
within the turbine rotor swept area (90% occurred below the lower reach of the rotor height). Ten Brent
Geese were present on an exposed sandbar 1.5-2.0km west of the north-west corner of the development
area (TM185080) during one of the surveys. The aerial survey in March 2002 identified 16 flocks of Brent
Geese along the intertidal area of the Dengie and an individual flock within the intertidal part of the
Foulness peninsula (Figure 4.12). On average there were fifteen Brent Geese per flock.

Ducks (excluding Eider and Common Scoter)

An accumulated total of 48 duck (mean flock size 3) was detected during the boat surveys and these
occurred during the first and second week of November and from the second week of November 2001 to
the second week in January 2002. Where identification was possible the main species were Shelduck,
Wigeon, Pintail, Mallard and Teal. The maximum number contacted on a single day’s survey was 18 and
there was no clear pattern to their distribution since all records were in flight and of variable direction
(Figure 4.11e). Approximately 35% of flocks crossed over the development area and overall c. 2% of
flights were within the rotor swept area (98% occurred below the lower reach of the rotor height).

Waders

An accumulated total of 143 waders (mean flock size 5) was detected during the boat surveys. These
occurred during seven of the surveys distributed throughout the survey period. Where identification was
possible the main species were Sanderling and Dunlin. The maximum number contacted on a single
day’s survey was 80 (during the first week in November 2001) and the pattern of their distribution
indicates a preference for the shore side of the north-west edge of the Gunfleet sand bank (Figure 4.11f).
Approximately 25% of flocks crossed over the development area and all flights were below 5m above sea
level and hence below the rotor swept area. The aerial survey in March 2002 identified 8 flocks of waders
(600 Oystercatcher, 27 Curlew and 10 Dunlin) associated with the outer edge of the mudflats of Dengie
and Foulness (Figure 4.12). Small flocks of waders that included Sanderling, Dunlin and Oystercatcher
were present on exposed sandbars during three of the surveys: for example 1.5-2.0km west of the
north-west corner of the development area (TM185080) and for Oystercatcher off the tip of the Buxey
Sand.

Sea birds

Red-throated Diver

An accumulated total of 274 divers of which 98% were identified as Red-throated Diver (mean flock size
2) was recorded during the 23 boat surveys and these occurred between the first week in December 2001
through to the second week in March 2002. The maximum number contacted on a single day’s survey
was 86 and the pattern of their distribution indicates a preference for north-west and south-east edges of
Gunfleet Sand with a scatter across the bank in places (Figure 4.11g). As noted in the methods section
above the boat surveys will have double counted a proportion of the 86 contacts. Approximately 20% of
flocks (of the accumulated counts) were present or crossed over the development area and 98% of
contacts were with birds in flight. Eight percent of flights were at heights corresponding to the rotor
swept area and 92% occurred at heights below the rotor swept area.

The aerial survey in January 2002 identified 26 contacts with the category divers and Red-Throated Diver
over the zone of the Thames Estuary covered by the March flight. The main concentration was 12km east
of the Foulness mudflats and beyond this location there were 5 individuals off the south-west end of
Gunfleet Sand and the remainder were distributed throughout (Figure 4.13). The total of 40 individuals
corresponds to an uncorrected density of 0.11/km².

The aerial survey in March 2002 identified 66 contacts with the category divers and Red-Throated Diver
that did not show a strong association with coastline or sandbank/water depth features (Figure 4.12). The
total of 77 individuals corresponds to an uncorrected density of 0.15/km².

There was a single record of a Great-northern Diver during one of the mid winter boat surveys which
matches the occurrence of relatively few individuals off the Essex coast (Essex Bird Report, 2000).
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Gannet

An accumulated total of 21 Gannet (mean flock size 1.4) was recorded during the boat surveys and these
occurred during the autumn and spring periods of the surveys. The maximum number contacted on a
single day’s survey was 6 (during the first week in June 2002) and they show an even, dispersed
distribution pattern (Figure 4.11h). Approximately 13% of Gannets crossed over the development area
and 95% of flights were below 15m above sea level and below the rotor swept area. No Gannets were
present during the aerial survey in March 2002.

Guillemot

A total of 61 Guillemots (and unidentified auks) (mean flock size 1.5) was detected during the 23 boat
surveys and these occurred during mid November 2001 and during the first week in January 2002. Twelve
Little Auks were detected during one survey in the first week of November 2001. The maximum number
of Guillemot contacted on a single day’s survey was 36 (during the first week in January 2002) and it is not
clear whether they show an association with the Gunfleet bank or specific water depths (Figure 4.11i).
Approximately 10% of Guillemots were present within or crossed over the development area and c. 40%
of records were of birds on the sea with no records of flight above 15m above sea level. No Guillemots
were present during the aerial survey in March 2002.

Fulmar

A total of 8 Fulmar was detected during the 23 boat surveys and these occurred from late April 2002 to
June 2002. Their distribution appears not to be associated with Gunfleet Sand and they show a tendency
to occur further offshore (Figure 4.11j). One of the records occurred within the development area with
no records of flights at heights corresponding to the rotor swept area. Fulmar were not present during
the aerial survey in March 2002.

Common Scoter

An accumulated total of 215 Common Scoter (mean flock size 11) was detected during the boat surveys
and these occurred between the second week in November 2001 through to the first week in January 2002
followed by records in March and April 2002. The maximum number contacted on a single day’s survey
was 82 and the pattern of their distribution indicates a preference for areas to the north and south-west of
the Gunfleet development area with a scatter along the south-east margin of the bank (Figure 4.11k). No
flocks were present within or crossed over the development area and 90% of contacts were with birds in
flight (two groups of four were detected on the sea). Three percent of individuals flew at heights
corresponding to the rotor swept area but the majority occurred within 10m of sea level.

There was a single flock of Common Scoter of c. 20 individuals 10km east of Dengie Flats during the aerial
survey in January 2002 over the zone of the Thames Estuary covered by the March flight. The main
concentration in the wider Thames estuary was c. 15km east of the Maplin sands (Figure 4.13). The total
of 20 individuals corresponds to an uncorrected density of 0.05/km².

The aerial survey in March 2002 identified 5 contacts with groups of Common Scoter that show an
association with the coastline off the Foulness peninsula (Figure 4.12). The total of 195 individuals
corresponds to an uncorrected density of 0.40/km².

Eider Duck

A total of 2 flocks of Eider was detected during the 23 boat surveys and these occurred in January and
February 2002. Their distribution appears not to be associated with Gunfleet Sand but any conclusions
based on such data are tenuous (Figure 4.11l). None of the records occurred within the development
area and all nine individuals flew at heights of less than 10m above sea level (below the rotor swept area).
Eider duck were present during the aerial survey in March 2002 and a total of 91 individuals were
recorded with a mean flock size of 23. Their distribution was associated with the intertidal parts of the
Foulness coast and one flock was present 10km offshore from the Foulness peninsula (Figure 4.12).

A flock of 15 Eider were present on an exposed sandbar during one of the surveys (1.5-2.0km west of the
north-west corner of the development area c. TM185080).

Kittiwake

A total of 56 records of Kittiwake was made during the 23 boat surveys and these occurred throughout the
period. Their mean flock size was c. 2 birds and their distribution appears to follow the north-west edge of
the Gunfleet bank, the north-east end of the development area and along the south-east side of the bank
(Figure 4.11m). Eleven of the records occurred within the development area which accounts for
approximately 20% of all Kittiwake and all individuals flew at heights below the rotor swept area. A
significant proportion of Kittiwakes was associated with the survey boat presumably attracted by the
chance of fish discards. There was a single record of a Kittiwake during the aerial surveys in March 2002.

Herring Gull & other gull species

Herring Gull and the other larger gull species (Lesser Black-Backed and Great Black-Backed Gulls) were
present and numerous during all surveys. They showed a clumped distribution around fishing vessels
while the nets and catch were being processed, and were present on the sea surface at lower densities
throughout the survey area. An example of their scattered distribution is shown by the aerial survey
results for March 2002 and a total count of 1038 corresponds to an average density of 2.1/km² (Figure
4.12). Approximately 20% of gulls flew at heights that correspond to the rotor swept area. Moderate
sized flocks of the larger gulls (range 8-400 individuals) were present on exposed sandbars during six of
the surveys: for example 1.5-2.0km west of the north-west corner of the development area (TM185080)
and off Buxey Sands. Species such as Common Gull were relatively infrequently recorded during the boat
surveys and based on a sample snapshot survey of the wider area in March from the aircraft there was a
total of 20 present which corresponds to a density of 0.04/km². There were three records of Little Gull
during early November 2001. There was one record of a Pomerine Skua on one of the boat surveys in the
first week in November 2001.
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Land bird and other migrants

There was a peak in the contact rate with song birds during the boat surveys over the first and second
weeks in November 2001 with up to 250 birds/h (Figure 4.11n). The commonest species were Starlings
(flock range 8 -700) and Blackbirds, Swallows, pipits, buntings and finches generally occurred in small
flocks of less than 15 birds. During surveys when land birds were detected the average flock size was 22
birds and they passed through the survey zone at a average rate just under 50birds/h. The majority of
these flocks passed over the sea surface below 15m height. There were no contacts with song birds for the
majority of mid and late winter months but during the surveys in spring, small flocks of Swallow and
Blackbird were detected. Preliminary analysis indicates that there was an equal chance of contacts with
land bird migrants at any point within the survey area and some indication of a decrease in contacts after
the morning period on a given day’s survey. There were sporadic cases of individual birds of prey such as
Kestrel, Hobby and Short-eared Owl during the autumn period.

Assessment

Breeding Birds

Little Tern

Little Tern are listed under both Annex 1: Birds Directive and Schedule 1 of the Wildlife and Countryside
Act 1981, as amended. It is an RSPB amber list species (with reference to birds of conservation concern in
Europe) and in local terms there are c. 140-200 pairs that breed along the Essex coast (Stroud et al, 2001;
Essex Bird Report, 2000). The majority of foraging trips by Little Tern occur within 1-2km of colonies
(Bird Life, 2000): a range that has been confirmed at other sites (NWP Offshore Ltd., 2002). This species
is classified as of moderate/high sensitivity in terms of UK birds of conservation concern, but the available
data indicate its absence from the development area and the south-west half of Gunfleet Sand in general.

Common Tern

Although not cited within the SPAs, species such as Common Tern occupy colonies along the Essex coast
in summer (c. 200 pairs maximum at Foulness; Stroud et al, 2001; Essex Bird Report, 2000) and these
populations are classified of regional importance. This species is listed under Annex 1: Birds Directive
and it is an RSPB amber list species. The majority of foraging trips by Common Tern occur within 4-10km
of colonies (Bird Life, 2000). Historical records indicate that the north eastern end of Gunfleet Sand has
attracted feeding terns during summer months (Mr R. Jacobs pers. comm., 2001). This species is
classified as of moderate sensitivity in terms of UK birds of conservation concern. The available data
indicate its absence from the development area, but the few records in June indicate that the site is within
the foraging range of the nearest colonies (Figure 4.11a).

There was a single record of a Sandwich Tern during one survey in June 2002 and the ongoing surveys will
confirm if this species utilizes the south-west section of the Gunfleet at a similar low frequency.

Gulls and Cormorant

The Essex coast does not support any significant concentrations of breeding sea birds and species such as
Black-headed Gulls, Herring Gulls, Lesser Black-backed Gulls and Cormorant mainly breed on islands in
the estuaries and reservoirs (490 Cormorant breed on Abberton reservoir ; Essex Bird Report, 2000).
Their respective populations are classified as locally or regionally important. The majority of foraging
trips by Cormorant occur within 5km of coastal colonies with c. 20% up to 10km (Bird Life, 2000). This
species is classified as of low sensitivity in terms of UK birds of conservation concern. Similarly the
majority of foraging trips by Black-headed Gulls occur within 3-8km of coastal colonies (Bird Life, 2000)
and individuals were detected during the boat surveys on an intermittent basis.

Avocet

A population of c. 80 pairs of Avocet breed along the Essex coast and this species is classified as of
moderate sensitivity and Essex hosts nationally important numbers. There were no summer or winter
records of this species during the offshore surveys.

Wildfowl and waders

Great Crested Grebe

Great-Crested Grebe are known to winter in numbers up to 277 in the Essex estuaries such as the
Blackwater, Colne (205) and along the Dengie (119). In recent years they have been recorded in numbers
of 50+ offshore from the Colne Estuary in the mid winter months (Essex Bird Report, 2000) which
matches the results of the boat survey along the south-west half of the Gunfleet bank. The development
site itself attracted a moderate to small proportion of the 2001/02 wintering flock for a restricted part of
the winter. The distribution of Great-Crested Grebe was clustered along the bank edges which reflects
their preference for particular sea depths associated with the seasonal movements and hence the
availability of fish prey (Figure 4.11c). Their distribution shows a strong association with the greater
benthic biomass that is located within the Wallet rather than on Gunfleet Sand itself (Section 4.3.5). This
species is classified as of low sensitivity in terms of UK birds of conservation concern and their population
in the north sector of the Thames Estuary is classified as regionally important. The biogeographic
population is estimated at 150,000 and the UK wintering population as 50,000 (Stroud et al, 2001).

Brent Geese

Brent Geese winter along the Essex saltmarshes in internationally significant numbers (c. 38,000: Table
4.8) and it is an RSPB amber list species (with an unfavourable conservation status in Europe). This
species is classified as of moderate sensitivity in terms of UK birds of conservation concern. The
biogeographic population is estimated at 300,000 (Stroud et al, 2001). There was no evidence for a mass
autumn influx of Brent Geese over the south-west half of the Gunfleet Sand in 2001 and data collected in
autumn 2002 should either confirm this or provide an alternative flight distribution. It is possible that
cross-channel flights in both directions result in geese arriving/departing over inshore water in
crepuscular or nocturnal conditions. For example, a reconnaissance boat survey in October 2001
detected Brent Geese in flight towards the Foulness/Dengie area just prior to dawn. In addition, there
was no evidence of a large passage of Brent Geese over the south-west Gunfleet bank during the surveys in
spring 2002. The results of the boat surveys indicate the intermittent and infrequent movement of small
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groups of Brent Geese along the inshore waters, presumably changing between different saltmarshes on
the surrounding SPAs and SSSIs. The accumulated movements represent less than a third of one percent
of the local wintering population. There was one occasion when a small flock were present on an exposed
sandbank adjacent to the survey area.

Duck

A number of the species of duck such as Shelduck, Teal, Wigeon, Shoveler and Goldeneye that winter
along the Essex coast are present in nationally significant numbers (Table 4.8). These species are
classified as of low sensitivity in terms of UK birds of conservation concern and all but Shoveler (40,000)
are components of large biogeographic populations of more than 300,000. None of the species of
wildfowl detected during the surveys are listed on Schedule 1 or Annex 1 (Table 4.8). Small flocks of the
first three species were detected in flight during some of the boat surveys and there was no evidence that
the development area represented attractive or suitable habitat for them.

Wader

Fourteen species of wader that winter along the Essex coast are present in nationally and some case
internationally significant numbers (Table 4.8). The majority of these species are classified as of low
sensitivity in terms of UK birds of conservation concern and all but Avocet, Black-tailed Godwit and
Turnstone (65,000-67,000) are components of large biogeographic populations of more than 160,000.
Non of the species of wader (apart from Golden Plover and Whimbrel) detected during the surveys are
listed on Schedule 1 or Annex 1 (Table 4.8). There is the potential for direct exchange between waders at
Foulness and the Hamford Estuary that could result in flight routes over the development area. It is
possible that small unidentified waders included species such as Dunlin during the boat surveys, which
may represent this type of re-distribution between SPAs. If the 2001/02 period is typical of other years
then the overall rate of movement over the south-west of Gunfleet Sand and over the development area in
particular was low. There appeared to be a slight preference by waders for flights distributed inshore of
the development area and a higher frequency of wader movements in the autumn of 2001 compared with
other months. Other than one instance of Sanderling on a sandbar adjacent to the survey area, there was
no evidence that the development area represented attractive habitat for waders. Species such as
Whimbrel are known to migrate past the Essex coast in numbers up to 500 in mid to late April (Essex Bird
Report, 2000). This species was not encountered during the boat surveys in spring 2002 which is possibly
a function of the timing of the April surveys.

One of the limitations of this study is that the 2001/02 winter was typical of the recent decade of mild
winters and the interchange and UK wide movement of waders is known to become significant during
severe cold periods.

Seabirds

Red-throated Diver

Typically 50-150 Red-throated Diver winter around the mouths of the Colne and Blackwater Estuaries and
along the margins of the Dengie (Essex Bird Report, 1991-2000). A recent record in February 2000
indicates that larger numbers (c. 500) can either pass through in one day or remain off shore over a
numbers of days or weeks (Essex Bird Report, 2000). From the results of the boat surveys in 2001/02 the

development site itself attracted a moderate proportion of the 2001/02 wintering population over mid
winter (this represents about one third of 1% of the estimated UK wintering population). Their
distribution was partly clustered along the bank edges and over the survey zone of the south-west Gunfleet
bank which reflects their preference for particular sea depths associated with the seasonal movements and
availability of fish prey. Their distribution appears to follow the greater benthic biomass that is located
within the Wallet rather than on Gunfleet Sand itself. This species is classified as of high sensitivity in
terms of UK birds of conservation concern and is listed on both Annex 1 and Schedule 1 (Table 4.8).
Their population in the north sector of the Thames Estuary is classified as regionally important (and
possibly of national significance). The biogeographic population is estimated at 75,000 and the UK
wintering population as 4850 (Stroud et al, 2001).

Common Scoter

From the results of the boat surveys in 2001/02 the south-west half of Gunfleet Sand was associated with a
low proportion of the 2001/02 wintering population of Common Scoter in this sector of the north
Thames estuary (this represents c. one third of 1% of the estimated 27,350 UK wintering population).
Recent decades have seen a decline in this species along the Essex coast (Essex Bird Report, 1991-2000).
The biogeographic population is estimated at 1,600,000 and there is likely to be significant interchange
with other wintering populations in the southern North Sea (Stroud et al, 2001). As most records refer to
birds in flight there are few data to indicate whether they have a preference for certain water depths, for
example along the bank edges. The mobile sand and silt nature of the bank does not support a rich food
supply for diving ducks in general and Common Scoter in particular. This species is classified as of high
sensitivity (as a breeding species) in terms of UK birds of conservation concern and is listed on Schedule 1
of the Wildlife & Countryside Act 1981 (Table 4.8). Their population in the north sector of the Thames
Estuary is classified as regionally important.

Eider Duck

There were relatively few contacts with Eider Duck during the boat or aerial surveys and their numbers
reflect the shore based counts over recent years (Essex Bird Report, 1991-2000). There was no evidence
that the south-west half of the Gunfleet bank or that the development area itself represent key habitat for
the over wintering population of c. 80. This species has a relatively favourable conservation status and the
UK wintering population as 77,500 (Stroud et al, 2001).

Auks

The North Thames estuary is both remote for the nearest breeding colonies for auks and also not renown
as a wintering area for species such as Guillemot (Stone et al, 1995). Recent records of 30-40 Guillemot
offshore of Clacton during November/December are typical (Essex Bird Report 2000). The results from
2001/02 indicate a low density (a similar mid winter maximum of c. 30 birds) within the region and
sporadic occurrence within the development area. This species has a relatively favourable conservation
status in the UK and the UK wintering population as 703,500 (Stroud et al, 2001).
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Gannet, Fulmar and Kittiwake

For species such as Gannet and Fulmar there was no strong association with the south-west half of
Gunfleet Sand. They were also influenced by the distribution of fishing vessels that run parallel to most of
the banks. There was some evidence from the accumulated records of the boat survey that Kittiwake were
distributed along the bank edges. The UK wintering populations for these three species are estimated at
201,000, 539,000 and 490,000 respectively (Stroud et al, 2001). Their frequency of occurrence is relatively
low in the study area and it appears not to be a focus for their non breeding populations in the southern
part of the North Sea (Stone et al, 1995).

Gulls

The distribution of species such as Herring Gull was dispersed over the inshore waters of the North
Thames Estuary and also match the fishing vessel activity. The UK breeding populations (of pairs) for
Herring Gull are: (160,000), Lesser Black-backed (83,000), Great Black-backed Gull (19,000) and
Common Gull (68,000) (Stroud et al, 2001) and they have a favourable conservation status in the UK. The
total sample aerial count of Herring Gulls and unidentified gull species of just over a 1000 in the wider
survey zone corresponds to a small proportion (<1%) of these totals. Based on a number of assumptions,
extrapolation of the average density to the 10km² of the development area suggests that approximately 20
Herring Gulls could be supported/associated with such an area of inshore water. The south-west part of
Gunfleet Sand does not support unusually large numbers of species such as Common and Black-headed
Gulls.

Little Gull is listed under Schedule 1 of the Wildlife & Countryside Act 1981 and was encountered on two
occasions during the boat surveys. Some parts of the southern continental North Sea provide wintering
habitat for this species (Stone et al, 1995), but this sector of the North Thames estuary did not support
significant numbers in 2001/02.

Pomerine Skua is also listed under Schedule 1 of the Wildlife and Countryside Act 1981 and land-based
observers along the Essex coast record individuals in most years (Essex Bird Reports between 1991-2000).

Land bird migrants

The relatively ubiquitous song birds that were identified to species during the boat surveys are classified as
of low sensitivity based on their large UK and biogeographic populations and conservation status. At
peak times during autumn up to 60 million birds migrate along the western seaboard of the European
continent. An understanding of the size and period of migration over this sector of the north Thames
estuary would require specialist radar studies which have not been undertaken. The observations from the
boat suggest that autumn and spring diurnal migrants pass over south-west Gunfleet Sand in moderate to
low numbers and do so in a dispersed manner. The land bird migration includes some rarer species of
birds of prey such as Short-eared Owl and Hobby present as individual birds. The former is an Annex 1
listed species and the latter is listed under Schedule 1 of the Wildlife and Countryside Act 1981.
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APPENDIX 6

Existing Landscape Assessment Work

The Countryside Agency and English Nature’s Character Map of England

Character Area 81: The Greater Thames Estuary

Volume 7 of the Character of England Map identifies the following key characteristics as being
representative of the Greater Thames Estuary area, namely:

• ‘Extensive open space dominated by the sky within a predominantly flat, low-laying landscape. The pervasive presence
of water and numerous coastal estuaries extend the maritime influence far inland’.

• ‘Strong feeling of remoteness and wilderness persists on the open beaches and salt marshes, on the reclaimed farmed
marshland and also on the mudflats populated by a large and varied bird population’.

• ‘Traditional unimproved wet pasture grazed with sheep and cattle. Extensive drained and ploughed productive
arable land protected from floods by sea walls, with some areas of mixed agriculture on higher ground.’

• Open grazing pastures patterned by a network of ancient and modern reed-fringed drainage ditches and dykes,
numerous creeks and a few vertical boundaries such as hedges and fences.’

• Hedgerows are absent from large, rectilinear fields with trees beginning where the marsh ceases and the ground starts
to rise on land overlaying the London Clay Lowlands. Generally, tree cover is limited to farmsteads and dwellings on
the higher, drier pockets of ground.’

• Distinctive military heritage on coastline such as Napoleonic military defences and 20th century pillboxes.

• Contrast and variety within the Estuary is provided by Sheppey, a long low island rising from a stretch of very flat
marsh along the Swale estuary in Kent with low, steep, clay cliffs facing towards Essex across the Thames estuary.

• Numerous small villages and hamlets related to the coastal economy of fishing (at Mersea), boatbuilding and
yachting. The historically important coastal cargo transport network of ‘Thames Barges’ developed as a result of
settlement pattern.’

The coastal scenery mainly consists of a maze of winding, shallow creeks, drowned estuaries, mudflats and
broad tracts of tidal salt-marsh with sand and shingle beaches along the coast edge. The relatively
permanent, branching, meandering creeks which dissect the salt-marshes fill and empty with the tide and
provide an interesting temporal variation within the marsh landscape.

The Greater Thames Estuary is the narrow strip of soft coastline between the Swale estuary on the Kent
coast to the south and the river Stour on the Essex/Suffolk border in the north. The estuary lies between
the North Sea and the rising ground inland. In Essex it borders the Essex Wooded hills and Valleys to the
north and the London Clay Lowlands further inland.

Within this essentially marshland character contrast is provided by the extensive areas, usually lying
between the coastal edge and the rising ground, of former marshland where draining, levelling and

improvement of soil structure has allowed wheat and barley to be cultivated. Numerous meandering
creeks of the grazing marsh have become straight dykes and ditches in arable areas.

Farms and larger settlements are located on the higher, drier pockets of land within the marshes, usually
surrounded by wind swept trees and hedges. Decoy ponds with associated tree planting are also prominent
landmarks. The marshes are largely inaccessible with few roads dissecting a landscape which is
predominantly inhabited by sheep, cattle and wildfowl. The orchards enclosed by hedgerows, tree lines
and windbreaks provide contrast to the surrounding marsh landscape. Trees are rarities here and the
small clumps that exist help mark the location of isolated churches and farmsteads on the pockets of
higher land.

Character Area 111: The Northern Thames Basin, Essex Wooded Hills and Ridges.

Volume 7 of the Character of England Map identifies the following key characteristics as being
representative of the Essex Wooded Hills and Ridges area, namely:

• ‘Well wooded and prominent hills and ridges on a belt of sand often referred to as the ‘Bagshot Hills’ stretching
through Essex from Epping Forest to Tiptree’.

• ‘Wooded commons with ancient and some secondary woodland defined in many places by peripheral medieval wood
banks. Also notable medieval and later historic homes and their parks’.

• ‘Historically scattered and relatively sparse settlement pattern largely obliterated by modern developments including
extensive residential developments and large towns.’

• ‘Landscape flattens out further north defined by straight and regular field patterns of the late enclosure comprising of
arable, horticulture and market gardening uses’.

• ‘Some significant areas of well-hedged landscape and ancient, semi-natural woodlands’.

The wooded hills and ridges form a transition zone between the South Suffolk and North Essex Clayland,
which covers a large area of Essex to the north-west, and the lower laying London Clay Lowlands to the
south east.

There are several ridges including Epping Forest, Hainault, Thorndon, Galleywood and Danbury to
Tiptree ridge.

These ridges are formed by the resistant beds of the underlying Bagshot Sands.

Most are crowned by characteristic woods, some of which are ancient with areas of secondary woodland on
former common land.

The Mid-Essex Coast Landscape Character Assessment

A Landscape Character Assessment of the Mid-Essex Coastline is presently being undertaken and
represents the most recent character assessment for the area. It includes the study area for the proposed
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offshore wind farm development, and identifies a total of ten different landscape character types. These
landscape types, in turn, can occur within a variety of landscape character areas based on local topography
and geology. The characteristic features and key issues of each of these landscape types within the study
area are identified in Table A6.1.

Local
Landscape
Character Area

Characteristic Features Key Issues

Unvegetated
Foreshore

• Dynamic system of muds, sands,
shingle and shells between the tides

• Rich habitat for invertebrates and
molluscs

• Extensive feeding grounds for
wildfowl and waders; basking areas for
seals

• Archaeological and historic remains

• A large-scale open landscape with
extensive views of estuary and coast

• Big skies given keen sense of the
weather

• Sense of remoteness

• Danger of pollution of intertidal habitat

• Disturbance of habitat by inappropriate
recreation

• Loss of traditional commercial maritime
trade and distinctive sailing craft

• Erosion of diversity and distinctiveness of
seaside beach huts

• Need for recording or conservation of
archaeological and historic features

• Restricted access

• Views inland cluttered by scattered
development

• Nightime remoteness damaged by
lighting at urban fringes

Intertidal Salt
Marsh

• Dynamic environment between low
and high tide

• Extensive salt marsh habitat important
for nature conservation

• Large flocks of wildfowl and waders in
the winter months

• Salt marsh dissected by many small
channels and creeks

• Archaeological and historic remains

• An open landscape with extensive
views of estuary and coast

• Strong sense of weather and sky

• Sense of remoteness

• Restricted access

• Loss of salt marsh through coastal
squeeze

• Disturbance of habitat by inappropriate
recreation

• Loss of historic remains

• Restricted public access

• Impact of Bradwell Power Station on
views over a wide area

Diverse Coastal
Marshland

• Enclosing sea wall and associated
barrowdykes

• Relic system of fleets, creeks, ditches
and counterwalls important for
wildlife

• Large numbers of feeding and
roosting wildfowl and waders

• Scrub associated with farm buildings,
decoy ponds, and counterwalls

• Open intensively farmed agricultural
landscape dominated by cereals

• Limited views to sea or estuary except
from sea wall

• Long views within the marshland

• Views dominated by sky

• Restricted public access except along
sea wall

• Loss of grazing marsh in past through
arable conversion

• Reduction in conservation value through
continued intensive methods

• Confusion of simple unity of new
agricultural landscape by creation of
conservation headlands and margins

• Loss of historic and archaeological
features through arable cultivation

• Loss of cultural association between the
farmed landscape and the sea

• Restriction of open character locally
through development behind the sea wall

• Restricted public access

• Risk of flooding

• Potential loss of limited grazing marsh
back to salt marsh through managed
retreat

• Change in character of ditches and dykes
through management for birds

• Localised fence clutter through
management for recreation

Uniform
Coastal
Marshland

• Enclosing sea wall and associated
barrowdykes

• Relic system of ditches and
counterwalls important for wildlife

• Scrub associated with farm buildings,
decoy ponds, and counterwalls

• Open intensively farmed agricultural
landscape dominated by cereals

• Long views within marshland, but not
over sea wall, dominated by sky

• Restricted public access except along
sea wall

• Loss of grazing marsh in past through
arable conservation

• Reduction in conservation value through
continued intensive methods

• Confusion of simple unity of new
agricultural landscape by creation of
conservation headlands and margins

• Loss of historic and archaeological
features through arable conversion

• Loss of cultural association between the
farmed landscape and the sea

• Restriction of open character locally
through development behind the sea wall

• Restricted public access

• Risk of flooding

• Potential loss of limited grazing marsh
back to salt marsh through managed
retreat

Urban Coastal
Fringe
Marshland

• Enclosing sea wall

• Relic system of ditches important for
wildlife

• Scrub associated with under-use or
abandonment

• Views enclosed by valley-sides and less
dominated by sky

• Long views within the marshland

• Views out of marshland dominated by
built features

• Restricted public access except along
sea wall

• Loss of grazing marsh in past through
urbanisation or abandonment

• Confusion of simple unity of marshland
by intrusive structures such as pylons,
overhead wires and new development at
margins

• Loss of historic and archaeological
features through urbanisation

• Loss of cultural unity from working,
farmed landscape to abandoned,
recreational or conservation usage

• Restricted public access

• Risk of flooding
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River Terrace
Farmlands

• Well-drained soils

• Low-lying, flat or gently-rolling

• Intensively farmed arable landscapes

• Distinctive ancient co-axial
elm-dominated hedgerows and
associated lane pattern

• Hedgerow oaks and elms

• Scattered small villages, hamlets and
farmsteads

• Extensive quarrying locally

• Past loss of hedgerows diminishing
historic landscape pattern and ecological
network

• Past loss of hedgerows and elms reducing
sense of intimacy and enclosure

• Extensive quarrying and inappropriate
restoration causing loss of hedgerow
pattern and uncharacteristic landform

• Pylons dominant at Bradwell

Mixed
Marshland
Edge

• Poorer-drained loams on clay drift
deposits

• Low-lying, flat or gently rolling

• Intensively farmed arable landscapes

• Distinctive co-axial hedgerow and
associated lane pattern

• Hedgerow trees

• Scattered small villages, hamlets and
farmsteads

• Loss of hedgerows reducing historic
landscape pattern and ecological network

• Mechanical hedgerow management
reducing stock proof ability of hedgerow

• Loss of elms in past reducing sense of
intimacy and enclosure

• Intrusion of suburban settlements into
the rural fringe

• Uncharacteristic conifers used in
ornamental plantings

Rolling Clay
Farmlands

• Gently rolling or sloping landscape up
to 35m in height

• Varied medium to large-scale
agricultural landscape dominated by
cereals on poorly drained clay soils

• Distinctive co-axial field pattern of tall
elm-dominated hedgerows but with
extensive hedgerow loss in places

• Hedgerow elms or oaks characteristic,
with dead elms common

• Localised small copses

• Scattered farmsteads, villages and
more recent suburban development

• Small lanes with distinctive
right-angled bends accommodating
ancient field pattern

• Locally enclosed but with frequent
long views over marshlands and
coastal landscape

• Traditional mixed farming now
dominated by intensive agriculture
resulting in loss of visual variety and
habitat

• Derelict or remnant hedgerows with dead
elms giving disordered appearance and
reduced ecological network

• Dead elms providing potential reservoir
for Dutch elm disease

• Massive loss of elms and hedgerow oaks
has reduced sense of enclosure
dramatically

• Local cultural change from agriculture to
recreational use

• Pylons dominate skyline along Crouch
River and northeast of Dengie Peninsula

Vale-Top
Farmlands

• Gently rolling arable landscapes on
freer draining soils

• Distinctive pattern of ancient co-axial
elm-dominated hedgerows

• Small woodlands and planting around
settlement increase sense of enclosure

• Scattered settlement including
distinctive line of farmsteads at break
in slope

• Filtered views to coast

• Loss of hedgerows obscuring semi-regular
pattern of ancient hedgerows and
reducing ecological network

• Mechanical management resulting in less
stock-proof hedges

• Use of columnar conifers in settlement
plantings not in character with landscape

Enclosed Valley
Sides

• Strongly sloping or undulating
landscape founded on clay loams
south of Colchester

• Dissected by small tidal waterways

• Mixed farmlands with pasture on
steepest slopes of Roman River,
prominent woodlands and occasional
orchard

• Large estate-lands on valley slopes and
tops

• Small settlements on higher land with
local ports on banks of Colne

• Localised extensive quarrying and
military activity

• Intimate landscape with contained
views

• Quarrying causing disruption to
landscape locally especially adjoining
Colne marshlands

• Scrub encroachment on underused
military pastures

• Reduction of sea-land links through local
ports

Table A6.1 Mid-Essex Local Landscape Character Areas
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The Tendring District Landscape Character Assessment

In November 2001, Tendring District Council’s Landscape Character Assessment was published. Volume
One of this document identifies a total of eight different landscape types within the full extent of
Tendring District. These landscape types are further broken down into character areas based on local
topography and geology. The key attributes of each of these areas within the study area are briefly
referred to in Table A6.2

TDC Landscape
Character Area

Key Characteristics

Coastal Marshes

Area 1C: Colne
Point Marshes

• On coastal landscape at the mouth of the Colne Estuary

• Extensive undrained salt marshes and mudflats carved by an intricate pattern of
winding creeks and channels

• Shingle and sand ridges extend eastwards from Colne Point to form the St. Osyth
beach and support rare plants and invertebrates

• High nature conservation value – saltings support many wildfowl and waders that
add movement to the landscape

• Remote landscape with limited access from land

• No settlement – the only built features are landing stages and jetties

• Used for recreational boating

Area 1D:
Hamford Water
Marshes

• Large shallow estuarine basin of Hamford Water enclosed by gently shelving
slopes.

• Extensive area of tidal creeks, intertidal mud, sand flats, salt marshes, reed beds,
islands, beaches and marsh grasslands.

• High nature conservation value – saltings support many wildfowl and waders that
add a dynamic element to the landscape.

• Skipper’s Island includes thorn thickets providing shelter for breeding birds.

• A cluster of boat masts at Titchmarsh Marina is a feature of the open skyline.

• Absence of settlement.

• Wooden jetties, quays and landing stages are features of the coastal edge, many
with historic connections to ancient trade routes.

• Long views across the estuarine basin from the surrounding sea walls.

• Literary associations with Arthur Ransome

Drained Coastal Marshes

Area 2A:
Brighlingsea
Drained
Marshes

• Low drained grazed marshland enclosing Brightlingsea ‘island’ and forming the
immediate backdrop and setting to Brightlingsea Creek and the Colne Estuary

• Open alluvial meadows comprising low, hummocky grassland and reed filled dykes
trapped behind sea wall

• Depressions provide evidence of creeks that existed in the former salt marsh
before the sea wall was constructed

• Patches of scrub or tree groupings, known as ‘Furzes’ punctuate the open
landscape

• Caravan parks, holiday complexes, car parks and golf course at Westmarsh point
and Point Clear

• Sea walls provide footpaths with views across the open landscape

Area 2B: St.
Osyth Drained
Marshes

• Extensive area of drained marshes between Colne Point and Clacton-on-Sea that is
vulnerable to flooding and sea invasion

• Open alluvial grassland and improved agricultural land divided by post and wire
fences and reed lined dykes

• Exposed coast with a series of groynes and breakwaters to help keep sandy beaches
from eroding into the sea

• A decoy pond to the west of Jaywick is one of the few surviving from the 19th
century

• Coastal grazing at Jaywick is a remnant of once extensive grazing marshes

• Development includes the unique settlement of Jaywick, Seawick holiday village,
numerous caravan parks and a golf course

• Expansive coastal views

Area 2C:
Holland Haven

• Small character area on the coastal edge separating Clacton and Frinton

• Former open estuarine marsh associated with Holland Brook, enclosed by a sea
wall in the 17th century

• Concrete sea wall withstands the eroding forces of the sea and a series of groynes
and breakwaters along the coastal side of the wall protects the sandy beach

• Golf course occupies part of a former grazing marsh

• A golf clubhouse is the only built development resulting in a remote tranquil
character

• Long views over the landscape from the coastal sea wall and from Great Holland

Area 2D:
Hamford
Drained
Marshes and
Islands

• Former salt marsh, drained and enclosed in the late 17th century, bordering
Hamford Water, incorporating the ‘Walton Backwaters’

• Enclosed by gently shelving Hamford Coastal Slopes

• Expansive landscape of alluvial grasslands intercepted by reed lined drainage
ditches and scattered patches of low lying scrub

• Land use is a mixture of improved grassland and arable cultivation

• Informal tracks terminate at a quay, dock or landing stage

• Caravan parks, sewage works and sports grounds are features on the edges of
Walton and Harwich

Coastal Slopes

Area 3A:
Hamford
Coastal Slopes

• Gently sloping land encircling, and forming the setting of, the open marshes of
Hamford Water

• Low, scrubby and intermittent hedgerows divide the regimented fields typical of
late enclosure

• Scattered farmsteads and manorial halls form a dispersed settlement pattern

• Kirby-le-Soken is an historic settlement, located along the southern edge of
Hamford Water

• Outskirts of Harwich and Frinton continue to expand onto the coastal slopes
overlooking Hamford Water

• Panoramic views over Hamford Water towards Harwich

Area 3C: St.
Osyth Coastal
Slopes

• Narrow band of gently sloping land forming the setting to St. Osyth and
Brightlingsea Marshes.

• Dominated by large scale, regimented fields indicative of late enclosure, divided by
intermittent hedges

• Isolated farms accessed via minor lanes

• Includes suburban development on the outskirts of Clacton and Point Clear

• Extensive quarrying locally

• Views over adjacent marshes
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Area 3D:
Holland Coastal
Slopes

• Coastal slopes between Clacton and Frinton descend, gradually and uniformly, to
the flat marshes of the coastal edge

• Large scale, regimented fields of late enclosure enhance the smooth descending
landform

• Arable fields divided by low, scrubby and intermittent hedgerows

• Belts of polar, but little woodland

• The low density suburbs of Frinton expand onto the slopes

• Views over Holland Haven

Coastal Ridges and Peninsulas

Area 4A: Oakley
Coastal Ridge

• Prominent gravel-topped ridge between the Stour Estuary and Hamford Water
with magnificent views in both directions

• Extends north-eastwards, forming a promontory with a medieval seafaring
settlement of Harwich at its tip

• High grade agricultural landscape dominated by large scale arable fields

• Hedgerows are intermittent and few trees are present

• Historic ridge-top settlement linked by the B1414 that runs along the top of the
ridge

• Great Oakley is a distinct nucleated village around a medieval market square

• Manorial halls of Great and Little Oakley are features of the rural landscape

Area 4B: The
Naze Peninsula

• Distinct gravel-topped promontory sheltering Hamford Water from the North Sea

• Rare Red Crag formation is exposed in the cliffs – a geological SSSI

• Exposed to the North Sea where wave action and slippage is causing the Naze to
erode at a rapid rate

• Landscape of rough grassland and scrub forming public open space

• Naze tower is a grade two listed building and a prominent landmark of the Naze

• Views across Hamford Water to Harwich

Area 4D: St.
Osyth Coastal
Ridge

• Gentle rounded ridge that stretches from Point Clear eastwards to the Clacton
Cliffs

• Open, windswept landscape with little vegetation cover and views to the coast

• Rural landscape dominated by large scale arable fields divided by low, intermittent
scrubby hedgerows

• Settlement pattern is scattered farmsteads, often on sites of former manorial halls

• Modern seaside settlements and holiday resorts of Point Clear, Jaywick and Clacton

• Clacton Pier is a landmark

River Floodplains

Area 5A:
Holland Brook

• Lower reaches of Holland Brook and its alluvial floodplain in the south-east of
Tendring

• Pastoral Landscape with cattle grazing in the shade of floodplain trees

• Damp grasslands are of high nature conservation importance

• Fields of unimproved and semi-improved pasture are divided by drainage ditches
or hedgerows

• Some wet valley floor woodland

• Course of the river is identifiable by the emergent marginal vegetation and
bank-side willows

• Historic river crossings marked by stone bridges

Clay Valleys

Area 6D:
Holland Valley
System

• Steep sided valley containing Holland Brook and its tributaries, Tendring Brook
and Weeley Brook and Picker’s Ditch

• Contrast with the flat landscape of the Tendring Plateau

• Seasonally waterlogged soils support a mixed wooded and pastoral landscape

• Ancient woodlands, typically dominated by oak, ash and sweet chestnut, are
located in wetter areas and on steeper slopes

• Lanes drop down the valley sides and across the streams, at historic crossing points,
on stone or brick bridges

• Typically devoid of built development except for isolated cottages and a former
corn mill at Crow Bridge

• Picker’s Ditch has been encroached upon by residential development at Clacton

• Forms a setting to the Holland Floodplain SSSI

Heathland Plateau

Area 7B: St.
Osyth/Great
Bentley Heaths

• Southern extension of the Bromley Heaths encompassing Great Bentley and St.
Osyth

• Highly productive open plateau of arable fields divided by low, gappy hedgerows
with occasional hedgerow oaks

• Ancient woodlands form backdrop to views and are typically sweet chestnut
coppice with oak standards

• The underlying sandy/acidic soils result in characteristic vegetation – now largely
restricted to the hedgerows and roadside verges which often contain gorse and
bracken

• Ancient settlement pattern of scattered farmsteads, hamlets and villages, the
villages traditionally focused around a village green, heath or common

• Network of narrow lanes connects the scattered farms and villages, some with
important roadside trees or verges

• Church towers are important landmark features

Clay Plateau

Area 8B:
Clacton and the
Sokens Clay
Plateau

• Gently undulating agricultural plateau, drained by the Holland Brook Valley
System, in the south-east of Tendring

• Underlain by a soil and geology of London Clay which gives rise to slowly
permeable, seasonally waterlogged clayey soils and standing water

• Low, gappy hedgerows with occasional hedgerow trees divide arable fields

• Remnants of ancient oak and sweet chestnut coppice woodland, including
Weeleyhall Wood, one of the finest woods in the district

• Good access provided by the A133, B1033 and B1441 which form a backbone for
the ribbon development that dominates the areas around Clacton and Frinton

• Thorpe-le-Soken is a rural settlement, important in medieval times, and has a
wealth of historic buildings

Table A6.2 Tendring Local Landscape Character Areas
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Methodology for Identification of Seascape Units

The Guide to Best Practice in Seascape Assessment (GSA) states clearly that:

‘Seascape assessment is an extension of landscape character assessment rather than a specialism in its own right. It does
not replace the need for a thorough landscape assessment on land (para 1.6).’

Whilst perhaps stating the obvious, it is important to recognise the interrelationship between, and
interdependency of, the sea and land. Identified seascape units thus, whatever their scale and extent, are
seen to straddle segments of the coastline with their character being defined by both seaward and
landward elements. This endorses the need for a comprehensive understanding of all existing landscape
character assessment work as summarised under the preceding paragraphs above.

The GSA further highlights that, whilst some key elements in seascape assessment are common to
landscape assessment, there are others that are noticeably different or wholly absent from landscape
character assessment work. The key differences are identified as:

• The effects of historic and cultural issues related to the marine environment

• The coastline acting as a clearly defined edge

• Variability and dynamism associated with the marine and coastal components

• Difficulties associated with understanding the scale and distance of elements set within the marine
component

• Different principals of visual movement arising from the coastline and marine components

• Amenity functions and uses of the seashore

• Functions and uses of the sea

Paragraphs 2.1 – 2.7 inclusive of the GSA review each of these in turn in further detail highlighting key
characteristics and issues. All elements, quite correctly, need to be considered during the process of
defining the geographical extent of seascape units. Worthy of particular highlight are the issues
associated with visibility, both with the land towards the sea, and vice versa, from the sea towards the land.
Clarity of visibility is in turn determined by prevailing weather conditions including such aspects as air
moisture content and air pressure. Visibility in turn influences the visual receptor’s perception of distance
and there are inherent difficulties in judging both scale and distance when looking across expanses of sea.
Perspective can often be condensed and misread due to an absence of reference points to provide a sense
of scale. Moreover, where the immediate coastline shelves gently, a further dynamic is introduced into the
view, varying according to the state of the tide. This both changes the character of local areas on a regular
basis and also further alters visual judgements. To accommodate all of these various elements the
seascape assessment process requires sufficient time to be spent on site to enable a proper understanding
of the local environment.

Chapter 4 of the GSA provides clear guidance on the identification of the spatial extent of seascape units.
The GSA proposes three tiers of units, namely: national, regional and local, and notes that the smaller
units will effectively ‘reside’ within the larger regional and national units. Clear guidance is given on both
the seaward and landward extent of the various scaled seascape units as well as suggestions as to their
likely lateral extent along the coastline. Whilst the landward extent of seascape units can be more readily
defined due to the multitude of physical elements and the complexity of landform, it is far more difficult
to define a seaward extent. Thus, visibility becomes a key component in defining the seaward extent of
the seascape units which can overlap considerably as they ‘fade’ along the coastline (Figure 4.15).

Regional Seascape Unit Sensitivity Assessment Criteria

Description of quality (defined as High, Medium or Low) in the regional seascape unit table is defined
using the following criteria:

• The general condition of the fabric of the seascape unit and the importance of its components

• The consistency of the strength of its character.

• Its ‘attractiveness’ or scenic quality

• Its contribution to the wider seascape context

• Its amenity value and any protective designation that may cover areas of land

• Land use and quality of management/condition

• The intrusive nature of existing development, perception of proximity to urbanising influences of
pylons, roads, the presence and character of visible built edge, and the dominance of detracting
features

The sensitivity of the seascape to change (similarly defined as High, Medium or Low) is defined using the
following criteria:

• Its quality

• Its value

• Its robustness – the degree to which change can be absorbed (defined by, for example, its diversity or
openness)

The appraisal identifies the degree of sensitivity to change in representative views from a regional seascape
unit and more generally within the ‘visual envelope’ of the proposed development.
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Sensitivity of Regional Seascape Unit

High - Important components or zones of particularly distinctive character susceptible to relatively
small change.

Medium - A seascape of moderately valued characteristics reasonably tolerant of change.

Low - A relatively unimportant seascape, potentially tolerant of substantial change.
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APPENDIX 7

Archaeological Methods and Results

Model of Sea Level Change

During the Lower and Middle Palaeolithic there were several periods when sea level was sufficiently low
for the area of the wind farm and marine cable route to be dry land. These periods correspond with the
cold stages of the Anglian, Wolstonian and Early Devensian glaciations. For this early period, due to the
effects of erosion and deposition associated with successive glaciations, it is not easy to reconcile current
seabed topography with past landforms. However, some facets of the Lower and Middle Palaeolithic
topography of the area may be determined.

The River Thames pre-dates the most recent inundation of the region by several hundred thousand years.
As sea level has fluctuated, river systems have repeatedly cut and deposited river-borne material such as
sand and gravels, to which have been added other deposits such as brickearth. Relics of these deposits
survive within the drift geology of the region, both as terraces and as ‘head’ deposits. These deposits are
contemporary with various episodes of human occupation, and have been found to contain Palaeolithic
material either in situ or derived from other sites.

During the Devensian glacial maximum sea level fell to a point c. 120 metres lower than at present
(Sumbler, 1996). At around 16,000 to 13,000 BP the whole of the North Sea basin was dry land. The
subsequent sea level rise resulted in the inundation of this land-mass to the extent that by the Early
Holocene (c. 10,000 BP) the development area lay within a peninsular of land, between the Channel
estuary and the developing North Sea, that still linked Britain to the continent (Coles, 1998).

Coles (1998) suggests that marine conditions were established within the Southern North Sea between c.
7,000 and 5,000 BP. The exact nature and timing of this transgression upon the Gunfleet Sand area is
uncertain.

It seems likely that a general gradual rise in sea level was punctuated by catastrophic incursions. Such
incursions, evidence for which have been identified in North Eastern Britain, are postulated for the
Southern North Sea in areas where coastal features were breached by the rising water (Coles, 1998).

Within the area of the wind farm, the formation of Gunfleet Sand is crucial. If, as has been suggested, the
sand bank reflects an underlying high, then the area may have remained above sea level well into the
Neolithic (4,000–2,400 BC), though from the Late Mesolithic (c. 5,000 BC) the land on either side of the
bank is likely to have been submerged. Evidence suggesting that Gunfleet Sand does represent a
pre-existing high (ridge) is provided by Wilkinson and Murphy (1995).

By the Late Iron Age, sea level had risen to the extent that the coastline began to closely approximate its
current form.

Table A7.1 lists the various wrecks which are recorded in the area.

ID NGR E NGR N Name

2000 622312 214992 Resolute

2001 621414 214056 unknown

2002 623177 213669 HMS Reed (possibly)

2003 619063 213178 Lady Jane

2004 618923 212647 not given

2005 619601 212058 unknown

2006 622307 215549 Resolute (part of)

2007 622632 215563 Resolute (part of)

2008 619056 211786 unknown

2009 619731 211722 unknown

2010 622382 211252 Ability

2011 624843 209877 unknown

2012 625305 209866 unknown

2013 625578 209785 Unknown

2014 624968 209665 Unknown

2015 625013 209543 Unknown

2016 620971 209271 Unknown

2017 625165 209117 Unknown

2018 618891 208530 Unknown

2019 618999 208256 Unknown

2020 625296 207081 SS Adaptity

2021 620082 208521 Tam O Shanter (part)

2022 619861 208294 Tam O Shanter (part)

2023 619811 208138 Piper Cherokee G-BBIE

2024 619835 207582 Unknown

2025 619146 207520 Unknown

2026 620203 205308 Unknown

2027 617820 214180 Isidora

2028 617820 214180 Susan

2029 617820 214180 Supermarine Spitfire MK IIA P7383
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2030 617820 214180 Hawker Hurricane MK IIB Z3152

2031 617820 214180 Hawker Hurricane MK IIB Z3186

2032 617820 214180 Bristol Blenheim MK IV Z7363

2033 617820 214180 Hawker Hurricane MK IIA Z2513

2034 617820 214180 Supermarine Spitfire MK VB BL337

2035 617820 214180 Supermarine Spitfire MK VB BL720

2036 617820 214180 Supermarine Spitfire MK IX LZ922

2037 617820 214180 Supermarine Spitfire MK VB BM19

2038 617820 214180 unknown

2039 617820 214180 Charles and Ellen

2040 617820 214180 Index

2041 617820 214180 Rose

2042 617820 214180 Victoria

2043 623248 212930 unknown

2044 617820 214180 Isidora

2045 617820 214180 Susan

2147 617820 214180 Assemblage of Finds from the Seabed

2149 626000 211900 Historic Wreck

Table A7.1 Identified Wreck Locations
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APPENDIX 8

Kent and Essex Sea Fisheries Committee Annual Report

Reproduced with the kind permission of Joss Wiggins, Chief Fishery Officer (Essex)

4th February 2002

Mr. Chairman, Ladies and Gentlemen

I submit my Annual Report for the year ended 31st December 2001

HARWICH (including Walton)

During the winter months vessels operating drifting and anchored gill and trammel nets produced poor
catches of cod resulting in a considerable decline in effort. Catches fluctuated according to weather and
tidal conditions. During March there was a slow increase in quantities of roker (thornback ray), sole and
bass taken. As spring progressed moderate and sometimes good catches were taken often working off the
Suffolk coast. Bass were taken in significant quantities in some areas from mid May through to October.
Gill netting for grey mullet within inshore waters produced some improved catches during the warmer
months. During November and December vessels continued to pursue their seasonal fisheries with some
vessels working the Shipwash and Longsand areas. Catches consisted of mainly sole and bass with
moderate catches of roker and small catches of cod and whiting.

Vessels working longlines also produced poor catches of cod during the winter months again resulting in
reduced effort. Longlining continued through the summer months producing moderate catches of roker,
bass, dogfish and some eels using mainly frozen squid for bait.

Trawlers engaged in pair trawling for sprats during January. Vessels joined boats from West Mersea in
landing their catches at Brightlingsea, catches were smaller than last year. During February vessels moved
to working off Lowestoft. The fishery did not resume in December although sprat shoals had started to
congregate.

During February trawlers made small catches of cod and roker. This continued through March with
slightly improved catches of roker and sole. Catches of sole continued to improve with by-catches of
plaice, roker (thornback ray), dabs and lobster. Under 10 metre vessels were prohibited from fishing for
sole until 1st April. Catches showed a gradual improvement with vessels from south Essex ports moving to
work the local grounds and those off the Suffolk coast during June. Quota allocations were again easily
caught. As spring progressed increasing numbers of Belgian beam trawlers were reported to be working
close to the 6 mile limit taking large quantities of sole before the fish moved inshore. Catches remained
moderate and improved offshore from late summer through to December when weather conditions

permitted access. Moderate catches of sole were taken by small trawlers operating within the River Stour
and Orwell estuaries during the warmer months with by-catches of roker, dab and bass.

Small quantities of drift net caught herring and sprats, taken from the Stour estuary and coastal area, were
landed on occasions during the winter months.

Several vessels maintained reduced numbers of lobster pots on the grounds during the colder months.
Small catches of lobsters, chiefly from offshore wrecks, were landed when the weather permitted. Small
catches of crab were also taken as a by-catch. During March and April increased numbers of pots were set
in preparation for the major seasonal fishery on the usual coastal rough grounds and also on offshore
wrecks. Catches fluctuated as the season progressed with moderate catches being taken during June and
July with increased numbers of vessels engaging in the fishery. Fishermen reported a generally small run
of lobsters on inshore grounds with significant quantities of undersized lobsters being returned. As is
usual the fishery continued until October when catches declined to a lower level. By-catches of crab
increased slightly during late summer and autumn.

Oyster cultivation continued to produce good quantities of native oysters that were in strong demand both
in the UK and on the Continent. Beds were cleared in preparation for relaying stock to grow on during
the spring and summer months. Harvesting commenced at the end of August and continued through to
December.

Whelks taken in baited pots were landed in generally small quantities. The fishery continued from spring
through to early winter. Catches taken from local grounds consisted of mostly medium sized whelks.
Fishing effort remained at a low level with catches sold mostly to local retailers.

Fyke net traps produced light catches of eels together with useful by-catches of lobster. This summer
fishery remained at a fairly low level.

Trawling for brown shrimps within the Rivers Stour and Orwell did not take place on a commercial basis
this year.

19 registered fishing vessels are manned by 29 full-time fishermen.

There are also 8 registered fishing vessels operated on a seasonal basis and 8 registered fishing vessels
operated on a hobby basis worked by 18 fishermen in total.

The number of registered fishing vessels engaging in the various fisheries were as follows:-

Trawling 12 vessels

Drift/Gill/Trammel netting 26 vessels

Longlining 16 vessels

Lobster Potting 13 vessels
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Whelk Potting 2 vessels

Oyster Dredging 1 vessel

Cockle Dredging 0 vessel

BRIGHTLINGSEA (including Colchester, Wivenhoe and Clacton)

The traditional sprat fishery showed a decline when compared with last year’s improved catches. Vessels
from Harwich and West Mersea engaged in the fishery during January. All catches were taken by pair
trawl, however the season was fairly short lived and the sprat shoals were limited in their area of coverage.

During the colder months smaller vessels engaged in drift and anchored trammel netting for cod. Catches
were mostly poor with a few slightly improved catches made close inshore during the early part of the year.
Mixed landings including roker and plaice were maintained with some vessels working well offshore. From
early March onwards increased numbers of large meshed roker nets were set, however landings were slow
to improve with no real improvement until mid April. As spring progressed vessels operating gill, trammel
and bottom drift nets produced moderate and sometimes good catches of sole with a decline in catches
during June. Landings of roker improved to a moderate level during April but remained at a lower level
than recent years until May when improved, and sometimes good, catches were made on some inshore
grounds. Improved catches of bass and grey mullet were taken inshore on occasions. During the summer
period netters maintained moderate catches of sole, bass and roker when weather conditions permitted.
Some vessels often worked around offshore sand banks where the best sole catches were taken. Vessels
working close inshore often concentrated on the bass and grey mullet fishery which also produced
moderate catches. Catches of summer species continued through to December.

Longlining was pursued throughout much of the year on a fairly small scale. Catches of cod were generally
low during the colder months with improved landings of bass and roker from spring to autumn.

Trawlers produced poor catches of cod during the year with by-catches of whiting. Low earnings resulted
in a decline in effort. From early spring onwards there was a gradual increase in catches of sole and roker.
Under 10 metre vessels were not permitted to fish for sole until April. Vessels operating either twin otter
trawl or twin beam trawl continued to make moderate catches with additional by-catches of lemon sole,
plaice and bass. During May and June clear water forced some vessels to work during the hours of
darkness in order to maintain catch rates. Quota restrictions again resulted in reductions in landings.
Trawlers continued to pursue the sole fishery through to December.

During January low level drift net fishing for sprats took place, this produced small quantities for sale
direct to the public. The drift net fishery for herring continued on a small scale. Catches were generally
light but improved slightly during February and March. From October onwards small quantities of drift
caught herring were landed mostly for sale direct to the public.

Trawling for brown shrimps took place on a small scale within the Colne estuary and surrounding areas
during the autumn period.

The whelk fishery continued at a low level with only small quantities marketed.

Oyster cultivation remained at a relatively low level. Few native oysters were taken from coastal grounds.
Wild stocks of pacific oysters have increased.

Small numbers of eel fyke net traps were set during the warmer months these produced generally poor
catches with the addition of occasional moderate by-catches of sole and lobster.

As is usual, the cockle fishery opened on 4th June. Nearby beds on the Buxey sands remain closed until
August so as to target taking the limited quantities of cockles when meat yields were highest. One visiting
boat moved in to work beds on the Dengie flats, where moderate stocks were available. These cockles
which produce lower meat content than other areas were in fair demand resulting in continued fishing at
good catch rates throughout June. At the beginning of July this one vessel returned north to work beds in
the Wash fishery. At the end of August a total of 11 visiting cockle boats arrived at Brightlingsea. Catches
were good, meat yields and meat sizes are usually low within this area, however quality was above average
and the cockles were in moderate market demand. Vessels worked both the Buxey and Dengie grounds
and due to remaining moderate stocks the Buxey grounds remained open until the 17th October. The
Dengie grounds continued to be fished until the beginning of November by which time all but one vessel
vacated the district and returned north to their home ports. One licensed vessel continued to work the
Maplin sands area until mid November. Vessels have undertaken exploratory trips in an effort to locate
seed mussels.

11 registered fishing vessels were manned by 16 full-time fishermen.

In addition 11 visiting cockle boats manned by 23 full-time fishermen worked for part of the season.

There are also 6 registered fishing vessels operated on a seasonal basis and 4 registered fishing vessels
operated on a hobby basis worked by 12 fishermen in total.

The number of registered fishing vessels engaging in the various fisheries were as follows:-

Trawling 11 vessels

Drift/Gill/Trammel netting 10 vessels

Longlining 6 vessels

Lobster Potting 2 vessels

Whelk Potting 2 vessels

Oyster Dredging 2 vessels

Cockle Dredging 11 vessels
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WEST MERSEA (including Tollesbury)

Pair trawlers working the Blackwater estuary and Wallet produced moderate catches of sprats during
January, these were landed at Brightlingsea. During February vessels moved to trawling for sprats off
Lowestoft. Sprats again started to shoal in small quantities during December although quantities were not
large enough to trigger a commercial fishery before the New Year.

Some vessels moved south to work from channel ports where they fished for scallops during the first part
of the year. Moderate catches were made when weather conditions were favourable.

During February and March trawlers directed some effort towards the cod fishery, catches were poor.
Vessels operated twin and triple otter trawls as well as twin beam trawls in pursuance of the sole fishery,
catches were slow to improve at the start of the season with poor catches offshore during March. During
mid March slightly improved catches of sole plus a few roker were made inshore. Catches generally
improved to a moderate level during April although by early May clear water was forcing most vessels to
fish at night in order to maintain catch rates. Moderate by-catches of roker were made on occasions.
Larger vessels working offshore continued to make improved catches through to December when weather
conditions permitted. Moderate catches of plaice, lemon sole, turbot, brill, bass and roker helped to
support earnings. By-catches of lobster were also landed. Quantities of sole taken by smaller vessels
operating inshore remained generally poor, with occasional moderate catches. Very little effort was put
into the cod fishery due to poor catches. Sole landings were restricted throughout by quota allocations.

Vessels engaged in the drift net fishery for herring through the early part of the year. Fishing was again
inconsistent. Slightly improved catches were taken from the area of the South West Reach and
occasionally off the Kent coast during late January. Catches taken within the Blackwater remained at a low
level through January but improved for a few brief periods through February and March. A total of 56
tonnes of drift net caught herrings were landed during the 2000/2001 fishery which was well below the
allocated Total Allowable Catch of 163 tonnes. The fishery resumed in October with one of two smaller
vessels engaging in the drift net fishery. Catches were generally poor with a few moderate catches made in
the East Swin, South West Reach and Blackwater estuary. Market demand remained limited and prices
remained low.

Vessels working anchored large mesh nets to catch roker produced generally poor to moderate catches
during March and April, however catches improved with some exceptionally good catches made inshore
during mid May with several tonnes of fish landed. Gill, trammel and drift netting produced moderate
catches of sole with by-catches of roker during the warmer months. Landings declined during June, partly
due to clear water. Catches of bass remained at a moderate level with occasional good catches being made
during periods of rough weather. Small and occasionally moderate catches of grey mullet were taken from
inshore waters during the summer period. As Autumn progressed improved catches of cod and whiting
failed to materialise resulting in a continued low level of effort on the fishery

Longlining for roker and bass continued on a small scale this produced moderate catches on occasions.

Cultivation of native oysters continued at a moderate level. Beds were cleared for on-growing during the
coming spring and summer seasons. The re-stocking of oyster beds with half grown native oysters from the
Solent commenced in early Spring. Oyster cultivation continued with moderate to good growth on

restocked beds and cultivation rafts during the summer months. Native oysters (Ostrea edulis) were landed
from mid-August onwards to meet moderate demand. Pacific rock oysters (Crassostrea gigas) grown from
hatchery reared spat and some taken from natural spat settlement were in keen demand during the
summer season and beyond. Work to revive natural oyster beds in the Blackwater estuary has continued to
increase spat survival and stocks as well as produce small quantities of marketable oysters. The usual
increased seasonal trade during November and December resulted in greater quantities being landed with
local vessels busy in harvesting both native and pacific rock oysters which was sold either to London
restaurants or the European market. Dredging and gathering of wild oysters took place off the Kent coast
and to a limited extent along the Essex coast. Oyster fishermen are concerned that proposed sea defences
management realignment at Abbots Hall could have an adverse impact on adjacent oyster beds.

Hand gathered winkles from the Blackwater estuary were landed in small quantities during the winter
months.

Pair trawling and fyke netting for eels in the local estuaries during the summer months was pursued at a
reduced level this year due to declining catches.

16 registered fishing vessels are manned by 33 full-time fishermen.

There are also 8 registered fishing vessels operated on a seasonal basis and 5 registered fishing vessels
operated on a hobby basis worked by 15 fishermen in total.

The number of registered fishing vessels engaging in the various fisheries were as follows:-

Trawling 15 vessels

Drift/Gill/Trammel netting 12 vessels

Longlining 6 vessels

Lobster Potting 1 vessels

Whelk Potting 1 vessels

Oyster Dredging 6 vessels

Cockle Dredging 0 vessels

MALDON (including Bradwell)

Drift net fishing for herring continued at a low level. One vessel based at Bradwell made several trips
during the early part of the year. Little fishing took place during the latter part of the season.

Small quantities of winkles were gathered from the inter-tidal grounds within the estuary during the
winter months.
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Cultivation of pacific oysters reared from hatchery produced spat maintained a continued significant level
of production that was of good quality and in strong demand. Native oyster stocks remain at a fairly low
level although small levels of spat fall during recent years has provided some stock.

Gill and trammel netting received a low level of effort yielding small, and sometimes moderate, catches of
roker, bass, grey mullet and sole.

A small number of fyke nets produced moderate catches of eels on occasions.

Seasonal and hobby fishing vessels engaged in trawling for sole from spring to autumn with by-catches of
roker, plaice and dab also taken.

2 registered fishing vessels is manned by 4 full-time fishermen.

There are also 6 registered fishing vessels operated on a hobby basis worked by 7 fishermen.

The number of registered fishing vessels engaging in the various fisheries were as follows:-

Trawling 5 vessels

Drift/Gill/Trammel netting 5 vessels

Longlining 2 vessels

Lobster Potting 0 vessels

Whelk Potting 0 vessels

Oyster Dredging 1 vessel

Cockle Dredging 0 vessels

BURNHAM-ON-CROUCH (including Paglesham, Barling and Rochford)

Fishing activity has remained at a low level.

Small quantities of herring were taken by drift net during the winter and early spring period

Oyster dredging in coastal waters produced some moderate landings on occasions during the winter
months. Cultivation of native and pacific rock oysters continued at a modest level and some on-growing of
native oysters and clams has also taken place. Work has continued on preparation of grounds for mussel
cultivation and efforts have been made to try to locate a source of ‘seed’ mussels for relaying. The revival
of this fishery is being held back by water quality related shellfish harvesting area classifications.

Otter trawlers pursued the sole fishery from spring to autumn. Catches started at a low level but improved
during May. By-catches of roker taken during April and May often formed an important part of the catch.
From May to September significant quantities of peeler shore crabs, sold for angling bait, were taken as a
by-catch which provided an important component of the value of landings. The sole fishery continued to
produce declining catches as summer and autumn progressed.

Gill, drift and trammel netting continued throughout. Catches consisted primarily of roker and sole with
increased quantities of grey mullet and bass during the summer months.

Fyke netting and trawling for eels continued at a low level during the summer months.

No landings of cockles have been made into these ports this period.

The seasonal harvesting of whiteweed continued at a moderate to low level due to limited market
demand. Quantities of whiteweed on the traditional grounds was reported to be good.

6 registered fishing vessels are manned by 10 full-time fishermen.

There is also 1 registered fishing vessels operated on a seasonal basis and 5 registered fishing vessels
operated on a hobby basis worked by 11 fishermen in total.

The number of registered fishing vessels engaging in the various fisheries were as follows:-

Trawling 8 vessels

Drift/Gill/Trammel netting 4 vessels

Longlining 1 vessel

Lobster Potting 0 vessels

Whelk Potting 1 vessel

Oyster Dredging 4 vessels

Cockle Dredging 0 vessels

SOUTHEND-ON-SEA

Pair trawlers produced moderate catches of sprats during January and February. Pair trawling with larger
meshed nets was directed towards the herring fishery on occasions and yielded moderate catches. The
fishery resumed at the beginning of October with pair trawlers producing moderate, and sometimes good,
catches of herrings through to December when further landings of sprats were also taken. Effort was
generally tailored to demand with some catches being frozen for future marketing.
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Under 10 metre vessels were prohibited from engaging in trawling for sole until 1st April. Catches of sole
were moderate with vessels maintaining catches by working both inshore and more offshore grounds
where by-catches of roker, plaice and lemon sole were also taken. Fishing effort within the up-river
sections of the estuary was reduced this year due to increased difficulties resulting from greater quantities
of silt and weed on the fishing grounds. By-catches of peeler shore crabs for bait were also taken as the
season progressed. Sole fishing continued until September with declining catches. Catches of cod were
very low resulting in no directed fishery.

Smaller vessels engaged in gill netting for bass and grey mullet with moderate catches made on occasions.

Trawling for eels and smelt was undertaken on a number of occasions during the warmer months.

Harvesting of whiteweed remained at a low level resulting in few trips being made.

4 registered fishing vessels are manned by 6 full-time fishermen.

The number of registered fishing vessels engaging in the various fisheries were as follows:-

Trawling 3 vessels

Drift/Gill/Trammel netting 1 vessels

Longlining 0 vessels

Lobster Potting 0 vessels

Whelk Potting 0 vessels

Oyster Dredging 0 vessels

Cockle Dredging 0 vessels

LEIGH-ON-SEA (including Holehaven and Thurrock)

Vessels engaged in pair trawling for sprats during January and February. Catches from near-by sections of
the estuary were moderate on occasions. Quantities landed were generally governed by market demand
with most fish sold for human consumption or frozen for future sale. Moderate landings of herring were
also made on occasions. The fishery resumed in December with small catches being made.

Some vessels moved south to work from channel ports where they fished for scallops during January and
February. Moderate catches were made when weather conditions were favourable.

Trawling for cod produced poor catches. Under 10 metre vessels were delayed from starting the sole
fishery until April. Vessels operating beam, single, double and triple otter trawls pursued the sole fishery.
Some small catches of roker and increasing quantities of sole were landed during March. Vessels trying to
work in the up-river sections of the district above Leigh reported operational difficulties resulting from
increased quantities of silt on fishing grounds. This problem resulted in vessels being unable to work trawl

nets in some areas that have previously been fished, particularly above Lower Hope Point. Sole catches
soon improved to a moderate level but catches were generally lower than last year. Moderate catches were
maintained during April but declined inshore through May and June then continued at a lower level
through to October with increased quantities of weed on the grounds. When working within the mid or
offshore sections of the estuary moderate and occasionally good by-catches of roker were taken. Larger
vessels worked coastal and offshore grounds often working off the Suffolk coast. Catches of sole were
moderate with improved landings from August through to December when weather conditions allowed
boats to get to the offshore grounds. By-catches of plaice, lemon sole, roker, dabs, turbot, brill and lobster
supplemented catches. Catches of cod remained at a very low level resulting in no directed fishery.

The Committee’s management of the cockle fishery resulted in the fishery remaining closed from January
through to June. Cockle meat content remains low during the winter period and in early spring once
water temperatures start to increase the cockles are preparing to spawn. During this period the fleet of
cockle harvesting vessels underwent routine maintenance in preparation for the new season. During June
vessels were permitted to fish for cockles for a maximum of 2 days per week, increasing to 3 days per week
during the period July - October and then reducing back to 2 days per week during November and to 14th

December when the fishery closed. Landings were again restricted to 500 baskets (10 tonnes) per day
throughout the season, catch rates and meat yields were good and improved as the season progressed
resulting in improved prices being paid for the cockles. Unfortunately a number of closures of cockle beds
were encountered as the season progressed. The first closure was encountered at the end of the first week
when all major beds were closed due to toxic algae poisoning, further closures were also encountered
later in the season and off the Kent coast throughout - see general remarks for further details. Stock
surveys have shown that poor cockle spat falls have been experienced over the past three years.

During January a number of local vessels fished for mussels off the Southend foreshore. These were
transported to Norfolk for relaying and on-growing. Difficulties were encountered with regard to whether
they could be defined as “seed mussels”. Movement of these mussels did not continue and the fishery
ceased. Vessels explored other sections of the estuary in search of commercial quantities of seed mussels
but none were reported to have been found. One vessel fished for seed mussels in South Wales where
mussels have encroached onto established cockle beds and action is being taken to limit the expansion of
the mussel bed. The fishery again resumed in November with several vessels landing moderate quantities
of commercial sized mussels that were sold for heat treatment processing.

Trammel and gill netting initially produced poor catches with vessels often working along the southern
banks of the estuary. Landings of sole, bass and roker improved during May with moderate catches being
made. Increased quantities of grey mullet were taken during June but in general as the season progressed
overall catches were reported to be below average. The fishery came to a close in October due to loss of
earnings.

Fyke net trapping for eels was off to a slow start with poor to moderate catches being made. Landings
remained at a fairly low level throughout and poor market demand and prices resulted in reduced fishing
effort.

Brown shrimps were landed on occasions in small commercial quantities throughout the warmer months.

Harvesting of whiteweed continued at a moderate level during winter, spring and autumn landings were
governed by market demand which resulted in restricted landings.
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30 registered fishing vessels are manned by 56 full-time fishermen.

There are also 12 registered fishing vessels operated on a seasonal basis and 4 registered fishing vessels
operated on a hobby basis worked by 20 fishermen in total.

The number of registered fishing vessels engaging in the various fisheries were as follows:-

Trawling 30 vessels

Drift/Gill/Trammel netting 10 vessels

Longlining 2 vessels

Lobster Potting 0 vessels

Whelk Potting 1 vessel

Oyster Dredging 2 vessel

Cockle Dredging 11 vessels

GENERAL REMARKS

The year started with extremely poor catches of all species which resulted in a drastic reduction in fishing
effort throughout the period. Sole catches were slow to improve during March and landings of roker were
below average. However as spring progressed some good catches of roker were taken and throughout the
summer period moderate catches of bass were landed. Catches of sole were poor to start and remained
below average for inshore vessels. However, larger vessels within the local fleet located improving catches
in the outer sections of the estuary which provided good catches with significant by-catches through to
December.

Decline of the Fishing Industry

There has been a further decline in the number of vessels in operation this year. Many fishermen have
been forced to seek employment ashore to subsidise their income. This has resulted in more of the fleet
now operating only on a seasonal basis.

Numbers of Fishing Vessels

The total number of licensed registered fishing vessels, operated by full-time fishermen, working from
Essex ports over the past 15 years is as follows (1995-2001 figures include vessels based at Holehaven and
visiting cockle boats) ( the increased number of visiting cockle boats this year has covered some of the
decline in local fleet)

1987 127 vessels

1988 136 vessels

1989 145 vessels

1990 138 vessels

1991 132 vessels

1992 156 vessels

1993 144 vessels

1994 151 vessels (manned by 247 full-time fishermen)

1995 151 vessels (manned by 250 full-time fishermen)

1996 156 vessels (manned by 273 full-time fishermen)

1997 138 vessels (manned by 236 full-time fishermen)

1998 129 vessels (manned by 217 full-time fishermen)

1999 120 vessels (manned by 204 full-time fishermen)

2000 105 vessels (manned by 186 full-time fishermen)

2001 99 vessels (manned by 179 full-time fishermen)(includes 11 visiting cockle boats)

+ 35 vessels operated on a seasonal basis and 32 vessels on a hobby basis

The number of over 10 metre long vessels based within the Essex area has reduced to 27. Some over 10
metre vessels have been cut down to come under 10 metres and thus avoid the strict limitations on
quantities of fish that may be taken. Some under 10 metre vessels that have taken the place of over 10
metre vessels have greater catching capacity than the vessels they replaced.

Sole Fishery

Under 10 metre vessels were prohibited from fishing for sole during the period 14th January to 1st April.
Over 10 metre vessels engaged in this major seasonal fishery have again been heavily restricted by quota
allocations.

North Thames and Blackwater Herring Fishery

This season’s assessment of stocks resulted in DEFRA setting an Total Allowable Catch (TAC) of 163
tonnes which represents a 40 tonne increase compared with the previous year. Catches remained at a
fairly low level with only a few brief periods of improved catches. The fishery continued until mid March
with catches of drift-net caught herring totalling 56 tonnes. The TAC allocation for the 2001/2002 fishery
has been set at a reduced level of 110 tonnes for the regulated drift-net fishery.

In addition to herrings taken from within the drift-net fishery area moderate catches of herring were
taken by trawl and some drift-net fishing in the southern section of the Thames estuary.
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Cockle Fishery

The annual fishery which ran from 4th June to 14th December produced increased landings from both
within and outside the regulated fishery. Landings from within the regulated fishery totalled 9,687 tonnes
and landings from outside totalled 1,329 tonnes. However management of exploitation again maintained
landings at a level below the previous average. Cockle meat size, yield and quality was good resulting in
strong demand. Cockle stock surveys carried out throughout the year covered a total area of 113 km2 (44
miles2) and showed significant remaining stocks of the 1998 year class in some areas but depleted stocks in
other areas. Subsequent year classes have been extremely poor with a slight improvement in spat fall this
year. It is therefore inevitable that consideration will have to be given to a cut in landings during the
foreseeable future. Detailed consideration will be given once spring stock assessments, showing winter
mortality, have been completed.

Again considerable problems were encountered as a result of closure of beds due to toxic algae. During
the first week of the fishery routine samples were taken by Port Health Authorities for toxic algae tests.
Test results received by the end of the week showed positive for Diarrhetic Shellfish Poisoning (DSP).
This resulted in all of the major beds being closed (Harvesting Areas 1 - 6) by the end of the first week.
This was later followed by the closure of beds at Margate Sands and Whitstable (Sections of Harvesting
Areas 10 and 14). Once positive samples have been taken more intensive weekly sampling is undertaken
so as to try to isolate problem areas. It is necessary to obtain two negative samples before beds can be
re-opened. Fortunately consecutive negative samples permitted the reopening of some major beds for the
first week in July which allowed vessels to return to work beds off Shoebury and Southend (Harvesting
Areas 2,3 and 4). The remaining major beds on the Maplin and Foulness Sands were also re-opened on
26th July. However Areas 10,14 and 17 off the Kent coast remained closed.

Following the closure of major beds after the first week of fishing most vessels worked grounds off the Isle
of Sheppey which initially produced moderate catches. Up to 13 vessels worked the area during the 3 week
period. Significant quantities of small cockles remain on the grounds but by the end of the period stocks
were reducing to a level where closure would soon have been necessary. With the opening of other beds
for the beginning of July it was not necessary to take any further action.

In order to try to relieve pressure on the Sheppey grounds a further survey was undertaken on the East
Barrow sands which had been closed due to low stocks since 1998. This survey was undertaken by use of a
cockle dredger provided by the industry. The survey showed two small areas where cockles were above the
Committee’s criteria for opening beds. After consultation, these beds were opened for two weeks from
25th June. However, when the fleet started to work the area catch rates declined quickly and fishermen
did not return to the ground after the first day’s fishing.

Fortunately all beds off the Essex coast remained open during the main summer harvesting period but
were again closed on the 5th October when a further late appearance of algal toxins resulted in the closure
of one section of the major beds. However vessels were able to continue fishing within other areas.

Large sections of the major cockle beds remained closed during October and November. Maplin Sands
Harvesting Area 5 was closed on the 5th October, followed by the closure of Area 6 on the 2nd November
and Area 4 on 9th November. All beds were re-opened on the 23rd November. These measures resulted in
increased effort upon the few sections remaining open. Catch rates declined until the re-opening of the

major beds. Due to reduced fishing effort and previous closures of beds during the season cockle
harvesting was permitted to continue up to the 14th December.

North Sea Cod Ban

The North Sea cod ban implemented on the 14th February came to an end on 30th April. This closure did
not apply inside the 12 mile limit and therefore allowed inshore fisheries to continue. Commercial
fishing for cod inside 12 miles continued at a low level. Concern had been expressed that the cod ban
would result in increased numbers of Belgian beam trawlers working within the 6 - 12 mile belt. However,
no increase in the numbers of foreign vessels was reported during March and April but increased
numbers were reported during May. At the end of the year new technical conservation measures were
introduced for 2002 aimed at the recovery of cod stocks.

Thurrock District

Fish catches within the Thurrock district remained low during January and February. High rainfall during
this period resulted in low salinity in the inner estuary. On occasions during January shoals of sprats
moved well into the estuary, being caught off Holehaven in commercial quantities. The usual moderate
rod caught cod fishery produced poor catches. During March sole commenced migration into the inner
estuary and commercial quantities were taken by over 10 metre vessels. Under 10 metre vessels based at
Holehaven creek, Smallgains creek and Leigh commenced fishing on the 1st of April with moderate
catches being taken within the Thurrock District off Shell Haven and Mucking although increased
quantities of silt and mud were encountered which often made it impossible to fish in some traditional
areas. Catches remained at a moderate level during April and May and then declined to a lower level
through to October when some sole remained but the commercial fishery ceased. By-catches of dab,
lemon sole, bass, roker and red gurnard were also taken.

During May and June increasing quantities of grey mullet, bass and eels were caught by fishermen
operating shore seine nets, gill nets and fyke traps. This fishery continued through to October although
fishermen reported below average landings.

Fishermen have expressed great concern with regard to the likely impact of the proposed development of
a container port at Shell Haven. Major concerns relate to the effect that dredging would have upon the
whole estuary, loss of fishing grounds and how the river channel will be changed by the land reclamation
for the new terminal.

Port of London - Proposed Container Port Development - Shell Haven /London Gateway

Extreme concern has again been expressed with regard to the proposed channel dredging that forms part
of the proposed development of Shell Haven as a container port. Surveys have confirmed the great
importance of the area as a fish spawning and nursery area. It is essential that adequate account is taken of
the potential impact on the estuary, its habitat and fisheries.
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Thames Estuary Partnership - Port of London Dredging

Work has continued with regard to consideration and integration of fisheries issues relating to
maintenance dredging within the estuary.

Harwich Dredge Deposit Site - Roughs Tower

Harwich Haven Authority have continued their monitoring of the deposit site and its recovery. It is now
proposed that release of hatchery reared lobsters onto the site will take place during 2002. This will have
the added benefit that by that time improved re-establishment of habitat will have taken place.

Offshore Wind Energy Generation Site - Gunfleet Sands

Site investigation surveys undertaken on behalf of Enron Wind are now almost complete and a
meteorological mast is due to be positioned on the site during January. Work on an Environmental
Impact Assessment has commenced and it is anticipated that further discussions will take place with
regard to potential impact upon fisheries and proposed turbine layout.

Enforcement

Fish and mesh sizes have been checked throughout and byelaws have been enforced. One verbal warning
was given to a fisherman engaging in the lobster fishery.

J. Wiggins

Chief Fishery Officer (Essex)
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APPENDIX 9

Noise Measurements

To assess the potential audibility of the wind farm, noise measurements were performed during the night
of 8 August 2002 to provide an indication of the existing noise environment.

Measurements were undertaken along the seafront at grid reference 619100, 215100 at a location set back
from the promenade. This position was chosen as it is representative of the quieter locations along the
sea front. Activity within Clacton-on-Sea towards the pier would result in increased noise levels being
measured which are not associated with the ambient noise environment. Music was clearly audible at the
measurement position during the early evening even though the source of this noise, the pier, was located
some 1.5 km from the measurement position.

The noise measurements were performed in accordance with the requirements of ETSU-R-97, using a 10
minute measurement period. The measurements were performed using a 01 dB Symphonie system,
which allowed an assessment of the A-weighted noise levels in addition with the spectral character of the
environmental noise at the measurement location. Measurements were performed using a fast time
weighting and the microphone was fitted with a wind shield.

Wind speed was monitored at the proposed wind farm location using the free-standing anemometer. The
10 minute average wind speed and direction was provided by the Developer to allow correlation of the
noise measurements with wind speed on site.

Figure A9.1 details the time history of the noise measurements collected during the noise survey. It may
be seen from this figure that noise levels increased from around 03:30 hrs. This was associated with a
change in the weather with the advent of some precipitation. This caused an increase in the measured
noise levels associated with rain drops falling on the roads, increased spray noise due to passing traffic and
increased winds causing regenerated noise of vegetation along the seafront. For the regression analysis of
the measured data, we have excluded any measurements performed after 03:20 as these will artificially
increase the measured background noise levels.

Figure A9.2 details the regression analysis performed on the A-weighted noise levels. The data indicate
that background noise levels will fall as low as 34-35 dB LA90 during low wind speed conditions, rising to
levels of 45–50 dB LA90 at wind speeds of 10–12ms-1. A wind speed of 12ms-1 measured at 10m height at
the wind farm location will result in the turbines operating at their rated power. Above this wind speed,
wind turbine noise levels are unlikely to increase greatly as compared to the prevailing background noise
levels on shore.

Figure A9.3 details the wind strength and wind direction during the survey period. It may be seen that
during the survey the wind backed from a direction of 260° to 210 - 225°. This is a wind direction from a
just offshore to an onshore breeze. This change in wind direction will also have been an additional source
of noise during the morning of 9 August 2002.

Figures A9.4-A9.12 detail the regression analysis performed for each octave band between 31Hz and
8000Hz. By comparing the predicted noise level from the wind farm in each octave band, it is possible to
determine the potential audibility of the wind turbines. This analysis indicates that there is a risk the
turbines may be just audible at a wind speed of 5–6 m s-1. At all other operating conditions, it is predicted
that wind turbine noise is unlikely to be audible.
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Figure A9.1 Background Noise Survey Measurement Position Time History: Clacton-on-Sea Promenade

Figure A9.2 Background Noise Level Regression Analysis: Clacton-on-Sea Promenade
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Figure A9.3 Background Noise Survey Measurement Position Time History: Clacton-on-Sea Promenade

Figure A9.4 Background Noise Level Regression Analysis: 31.5 Hz Clacton-on-Sea Promenade

Figure A9.5 Background Noise Level Regression Analysis: 63 Hz Clacton-on-Sea Promenade

Figure A9.6 Background Noise Level Regression Analysis: 125 Hz Clacton-on-Sea Promenade
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Figure A9.7 Background Noise Level Regression Analysis: 250 Hz Clacton-on-Sea Promenade

Figure A9.8 Background Noise Level Regression Analysis: 500 Hz Clacton-on-Sea Promenade

Figure A9.9 Background Noise Level Regression Analysis: 1000 Hz Clacton-on-Sea Promenade

Figure A9.10 Background Noise Level Regression Analysis: 2000 Hz Clacton-on-Sea Promenade
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Figure A9.11 Background Noise Level Regression Analysis: 4000 Hz Clacton-on-Sea Promenade

Figure A9.12 Background Noise Level Regression Analysis: 8000 Hz Clacton-on-Sea Promenade



APPENDIX 10

Seascape Impact Assessment

The magnitude and subsequent significance of any effects arising from the proposed offshore wind farm
development upon the existing seascape resource is directly related to the capacity of the seascape unit, be
it a national or regional unit, to accommodate change. The ability of the seascape units to accommodate
the changes arising from the proposed offshore wind farm development is established through an
evaluation process which looks at the physical form, the quality, the value and the range of visual receptor
groups of the individual seascape units.

Methodology

The Guide to Best Practice in Seascape Assessment (GSA) defines the evaluation process, and the issues to
be considered, in seeking to define the capacity of a seascape unit to accommodate the changes arising
from the proposed offshore wind farm development. The GSA states that ‘Seascape evaluation is defined as
the judgement and ranking of seascapes according to their quality, value or capacity to accommodate change’. In
essence, as the former two contribute to defining the capacity to accommodate change all aspects will be
considered for the identified national and regional seascape units. The GSA provides key guidance as to
how quality, value and the capacity to accommodate change should be evaluated and this process has
been followed and applied to both the national and regional seascape units previously identified.

The effects of the proposals are quantified by identifying the magnitude (or scale) of the effect on the
regional seascape units and, for the visual effects upon the different viewpoints described in the seascape
and visual baseline conditions respectively. The magnitude of the effects upon viewpoints is defined by
the degree to which specific views will change – either by altering views that presently exist or by the
introduction of elements of the proposed wind farm development into the view. The sensitivity of both
the seascape and visual receptors to indirect and direct change is also identified.

The sensitivity of regional seascape units to change is an important factor in assessing the significance of
effects upon a particular seascape. For example a seascape of a grand and generous scale with a limited
array of constituent elements may be deemed to have a greater capacity to accommodate change and
hence have a lower level of sensitivity to a particular type of development, than a more intimate seascape
that might become dwarfed by large-scale development. On the other hand, as the GSA intimates, a more
fragmented seascape may have an increased capacity to accommodate change (and hence a lower level of
sensitivity) on account of the existence of promontories and/or high landform that assists in
intermittently concealing and revealing views of a particular offshore development. There is thus a clear
need to consider both the scale of the seascape and its complexity, and the degree to which views towards
offshore development change or broadly remain static.

With respect to the potential onshore infrastructure a robust wooded landscape would tend to be less
sensitive to change as existing tree cover could hide onshore development from view although the direct
impact on the resource may be high, i.e. through loss of tree cover. Assessment of the magnitude of the
effects upon seascape units thus includes a consideration of:

• the change or loss in key elements

• the scale and nature of other features within the seascape unit

• the degree to which seascape character may be altered by direct effects

• the capacity of the seascape unit to accommodate change

• the spatial extent of the effect

The magnitude of the effect on representative viewpoints and regional seascape units is defined in
summary as:

• Major – e.g. the majority of viewers affected/major changes in view/major changes in the seascape
resource

• Moderate – e.g. many viewers affected/moderate changes in view/moderate changes in the seascape
resource

• Slight – e.g. few viewers affected/slight changes in view/slight changes in the seascape resource

The significance of an effect on a visual receptor or a regional seascape unit is determined by assessing its
magnitude in the context of the sensitivity of the viewpoint or seascape unit to the change. For example, a
slight change in a highly sensitive view may be more significant than a Moderate change to a Low
sensitivity view. Other key criteria used in determining significance levels include: the magnitude of the
effect; the spatial extent of the effect; the duration of the effect; the degree to which the effect is
reversible; and, related to prevailing weather conditions, the percentage incidence of the effect. The
significance of the effect (which can be either adverse or beneficial) is defined in Table A10.1.

The significance of effect has been assessed in general accordance with the Guidelines for Landscape and
Visual Impact Assessment Figure 3.2 and in accordance with Table A10.2.
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Impact Definition

Negligible/No Effect The impact is not of concern.

Minor adverse The impact is undesirable but of limited concern.

Moderate adverse The impact gives rise to some concern but is likely
to be tolerable (depending upon its scale and
duration).

Major adverse The impact gives rise to serious concern; it should
be considered unacceptable.

Minor beneficial The impact is of minor significance but has some
environmental benefit.

Major beneficial The impact provides a significant positive gain.

Table A10.1 Significance Levels



It should be noted that in each case these can be either adverse or beneficial effects. ‘Negligible/No
Effect’ is used where there is an absence of any effect whatsoever or where an effect is judged to be so
small as to be negligible.

Mitigation through Design

The inherent characteristics of the proposed offshore wind farm means that there are very limited
opportunities for incorporating mitigation measures within the development. The size and generating
capacity of the turbines has to be sufficient to ensure that they remain commercially viable and the actual
siting of the turbines is, to a large extent, predetermined by the Crown Estates with only more local
adjustments being possible to best suit prevailing seabed conditions. As for onshore wind turbines, careful
consideration is given to the colour of the structures in order to ensure that they remain relatively
recessive visually. However, this conflicts to a degree with existing standard requirements for structures
out at sea which clearly have to remain visible, and identifiable to shipping. Thus, the need to paint the
lower sections of the turbine columns yellow, in accordance with Trinity House requirements, is
unavoidable. Whilst this assists with improving visibility at sea it should make little difference to visibility
from land given that the turbines are to be seen at a minimum distance of 6.7 km.

Navigation requirements also necessitate that the turbine locations should be identifiable at night and
hence the need for navigation lights.

There is greater scope for incorporation of mitigation measures within the design of the proposed
development for the accompanying onshore elements. As was identified in the preceding section careful
consideration has been given to the landfall arrangements of the cable in order to ensure that there is a
minimal lasting visible effect upon the seascape unit.

Similarly, a degree of mitigation has already been incorporated during the route selection process for the
onshore cable between the landfall point at Holland Haven and the connection point into the existing
electricity sub-station compound near Talstar Nurseries. Thus, the proposed route has been carefully
selected so as to minimise both the visual and physical effects upon the landscape and the character of the
regional seascape unit. There is also a clear commitment that, at the detailed design stage, appropriate
consideration will be given to minimising any effects upon the landscape and the visual environment
through the incorporation of an appropriate and sensitively designed landscape scheme. The purpose of
the landscape scheme will be to further mitigate the anticipated minor visual and physical impacts that
will occur following construction so as to ensure that, in the longer term, potential negative effects are
minimised and properly mitigated against.
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APPENDIX 11

Blade Tip Clearance Scenarios

During consultations with RYA, clarifications were requested with regard to the clearance between the
lowest point of blade arc and the various sea levels that are likely to be encountered during the
operational phase of the proposed wind farm (see Figure  A11.1). RYA have requested that a minimum
clearance of 22m should exist during all sea state conditions to minimise the risk of a collision with any
yachts that masts.

In response to consultations with RYA, this Appendix presents the analysis that has been undertaken to
address this issue.

For the purposes of this analysis, the following assumptions present the worst case scenario for a vessel
drifting out of control resulting in the potential risk of a collision between the vessel mast and the lowest
point of blade arc.

• Main engine is broken or not present

• Anchor is broken or not present

• Vessel has not grounded on sand bank

• Poor visibility

• Steering disabled

• Failure and/or inability of skipper to navigate competently (sickness etc.)

• Radio is broken or not present
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Figure A11.1 Schematic diagram of the lowest point of blade arc in relation to various sea level
scenarios

Table A11.1 Analysis of tidal data from Walton-on-the-Naze (Jan01 to Dec01)

Notes:

1. 52,170 events (readings) were taken every 10 minutes equating to a total of 8,695 hours of
data or 362 days.

2. The data is real and includes any surge effects if present.

Sea State Events in
band

% in band Events above
threshold

% above
threshold

>HAT 114 0.22% 114 0.22%

HAT 1191 2.28% 1305 2.50%

MHWS 9593 18.39% 10898 20.89%

MHWN 14842 28.45% 25740 49.34%

MSL 16800 32.20% 42540 81.54%

MLWN 8979 17.21% 51519 98.75%

MLWS 639 1.22% 52158 99.98%

LAT 12 0.02% 52170 100.00%

Total 52170



• Emergency Flares missing or unsuccessfully deployed

• 50-year maximum positive surge and 50-year maximum significant wave height occur at the same time

In order to quantify the clearance between the lowest point of blade arc and the various sea level
scenarios, GE Wind Energy have analysed 12 months of tidal data from Walton-on-the-Naze (see Table
A11.1)

From the analysis of Table A11.1 it can be stated that HAT was exceeded for 2.72% over the period of the
12 month dataset.

The data from Table A11.1 has been applied to Table A11.2 to quantify the expected clearance between
the lowest point of blade arc and the various sea levels that are likely to be encountered during the
operational phase of the proposed wind farm.

In addition to the above analysis, it is important to take into consideration the following points:

• At wind strengths > 12m/s the blades flex inwards towards the turbine tower thereby reducing risk of
mast collision during severe weather. High winds can be correlated with Max Hs and Positive Surges.

• If boat is drifting out of control, a collision with the turbine tower is more likely than a rotor blade tip /
mast impact.

• During high wind speeds (greater than 25m/second or 27m/second (54 knots), 3 second gusts) and
hence greater sea swell conditions, the turbine will idle at very slow speeds.

• Consideration is being given to linking any MAYDAY messages received by MCA within or in close
vicinity to the wind farm to trigger option to shut down wind farm and hence rotation of blades.
Verification of vessel position could be obtained through CCTV and infra red real time remote
controlled camera systems positioned on turbine towers (possible emergency action by MCA).

• Protrusion of gantry platform at base of tower will, in certain orientations, prevent vessels from being
directly underneath rotating blade tips.

It is therefore the conclusion of GE Wind Energy that the risk of a collision between the lowest point of
blade arc and the tip of a mast from a vessel drifting out of control during the operational phase of the
wind farm is extremely unlikely.
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Tidal
Height

% Time
Above
Threshold

Elevation (m)
above Lowest
Astronomical
Tide (LAT)

Clearance between lowest point of blade arc to sea level (m)

Normal
Sea State
(NSS)

NSS + 50-year
Maximum Significant
Wave Height (Max
Hs=2.35m)

NSS +
50-year
Positive
Surge
(PS=2.52m)

NSS + PS
+ Max Hs

HAT 2.72 4.94 20.06 17.71 17.54 15.19

MHWS 20.89 4.52 20.48 18.13 17.96 15.61

MHWN 49.34 3.72 21.28 18.93 18.76 16.41

MSL 81.54 2.42 22.58 20.23 20.06 17.71

MLWN 98.75 1.22 23.78 21.43 21.26 18.91

MLWS 99.98 0.42 24.58 22.23 22.06 19.71

LAT 100.00 0 25 22.65 22.48 20.13

Table A11.2 Clearance between lowest point of blade arc to sea level during the various sea levels that
are likely to be encountered during the operational phase of the wind farm project



APPENDIX 12

Noise Predictions for Underwater Noise

Available data on the noise generated during piling indicate a range of sound pressure levels associated
with pile size and hammer energy. Small piles of 600 mm diameter and less have been measured to give
levels from 135-145 dB at 1 km, equivalent to a source level of 190–200 dB re 1 µPa-m. It may be noted
that in determining the source level the upper and lower bounds of the source level have increased. This
is due to the unknown propagation conditions within which these measurements were made (Johnson et
al, 1985). Large diameter piles of over 2.5 m are likely to have significantly higher source levels, of
225-236 dB re 1 µPa-m in the frequency range 130-500 Hz (San Francisco – Oakland Bay Bridge East Span
Seismic Safety Project PIDP, 2001). This is due to the increased size of the hammer energy used to drive
the pile into the seabed. The difference in source levels between the two piling examples is the result of
different pile sizes being considered. The measurements performed by Johnson were of a conductor pipe
being installed at the island and was of a small diameter, i.e. less than 600 mm. The measurements
performed as part of the PIDP assessment were 2.4 m in diameter and were installed in four sections, each
of 30 m in length, a total 120 m.

The proposed foundations are monopiles of 5-6 m diameter. Using a precautionary approach, the higher
of the pile source noise levels will be used as an indication of the levels generated by piling for the
proposed Gunfleet Sands Offshore Wind Farm. The levels associated with the PIDP project are indicative
of the levels of energy associated with large pile insertions, i.e. >2.5 m diameter. The increased length of
the PIDP pile requires considerable force for it to be driven in to a full depth of 120 m when compared to
the proposed pile depths at Gunfleet Sand.

In order to assess the possible impact of the noise generated by piling, knowledge of the rate of
attenuation of sound through the water and seabed is required. The level of attenuation is determined by
factors such as water depth, depth of piling below the seabed, seabed morphology and composition,
salinity, temperature, seawater chemistry and turbidity. These predictions have been undertaken by
QinetiQ (Sound Propagation Modelling and Environmental Impact Mitigation Strategy for Gunfleet Sand Offshore
Wind Farm, Qinetiq 2002), who were contracted to undertake predictions of the noise levels propagated
from the pile insertion during the construction phase and the potential turbine noise levels during the
operational phase of the wind farm.

Modelling of pile-driving noise

QinetiQ modelled propagation of piling noise using the SAFARI acoustic propagation model. Modelling
was based on the dB re 1 µPa-m rms level measured using a “fast” time weighting in 1/3-octave band
centre frequencies which were recorded during the San Francisco-Oakland Bay Bridge piling project, as
this is a worst-case-scenario. Information on the seabed structure and composition was obtained from
British Geological Survey (1984) charts for the Gunfleet Sand area.

The model has been used to predict the sound pressure levels over a range of 5 km and across the
frequency bands 20Hz–2kHz in third octave bands, with receiver depths from 0 to 10 m at 0.5 m intervals

in the water column and turbine foundation depths of 0, 3, 6 and 9 m in the seabed. The results are
included within the Qinetiq (2002) report.

The predictions presented within the QinetiQ (2002) report indicate that at locations close to the pile,
multi-mode constructive and destructive interference occurs. At long range, the monotonic nature of the
propagation function shows that the transmission of energy is dominated by the propagation of the first
mode of energy with higher modes rapidly attenuated. Consequently, the sound pressure level at longer
ranges does not fluctuate and the rate of attenuation is small. At frequencies above 400 Hz, propagation
continues to contain multi-mode interference which is caused by the effects of both reflected waves from
the surface and seabed but is also associated with potential interference between the upper and lower
sections of the pile submerged in the water.

Noise Perception in Fish

Fish are able to detect the presence of acoustic fields through the ears and lateral line (the
acoustico-lateralis system). In addition, some species utilise the ‘swimbladder’, a gas filled sack located
within the body in the detection of sound. The swim bladder increases hearing sensitivity by exhibiting an
amplifying effect at and around the resonant frequency of the bladder. Groups that do not posses a
swimbladder are less sensitive to sound and include the flatfish and elasmobranchs (sharks, skates and
rays).

The acoustico-lateralis system is sensitive to low frequency disturbances, typically between 10–200 Hz. The
lateral line is for the lateral detection and positioning of both prey and predators and detects changes in
flow along the lateral line. The swimbladder however, is sensitive to the pressure component of a sound
wave, which it resonates as a signal that stimulates the ears in a similar manner to the ear-drum in humans.

The vibration and pressure components of the sound signal both change with distance from the noise
source. This is most apparent when fish move across the near-field:far-field boundary. In the near-field,
hydrodynamic flow is the stimulus detected by fish. This field extends one acoustic wavelength from its
source and affects the acoustico-lateralis system. The range of this near field is frequency dependent, with
an increasing near field:far field boundary with decreasing frequency. This will, as an example, range
from 3 m at 500 Hz to 75 m at 20 Hz.

The far field extends from one wavelength outwards. Unlike the near-field, pressure is the prevailing
component of the sound wave, and thus, fish species that can detect pressure and vibration stimuli are
generally considered to be more sensitive to underwater noise. Noise sensitive species include cod and
herring (gadoids and clupeids respectively). However, there is a degree of variation in noise-sensitive
species based on the degree of association between swimbladder and ears; the greater the association, the
more noise-sensitive the species. Furthermore, the size of the swim bladder will determine the frequency
of peak sensitivity, a small bladder will have a higher natural frequency (or resonance) which will result in
the fish being more sensitive at this higher frequency. It should be expected that smaller,
hearing-sensitive fish will have a higher frequency range than perhaps a more mature adult of the same
family with a large bladder. Hearing sensitivity can also be controlled through the size of the swim
bladder.
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Fish are generally sensitive to noises within the frequency range of <1Hz to 3000Hz. However, it is
reported that fish only respond consistently to very low frequency, or very high frequency sounds
(Knudsen et al, 1992; Knudsen et al, 1994; Nestler et al, 1992).

Knudsen reports that sounds in the range of 50 to 2000Hz only produce short-term startle response at the
outset of sound production with subsequent habituation.

Hearing thresholds can be defined at three different levels:

Absolute hearing threshold – which is established under controlled laboratory conditions in the absence of
any masking noises, the absolute threshold refers to the minimum sound pressure level required at a
specific frequency for the sound to be heard.

Awareness reaction threshold - the sound pressure level in the presence of masking sounds, at which there is a
spontaneous, physiological response (such as an increase in heart beat or temporary threshold shift in
hearing). The awareness threshold is usually considerably above the absolute threshold.

Avoidance response threshold - the threshold at which a fish first shows an avoidance reaction. This is
generally well above the absolute hearing threshold.

To determine the audibility of piling noise to fish within the site area, one must compare the thresholds of
audibility for hearing sensitive and non-sensitive fish types with the predicted noise levels from
construction operations accounting for any masking which may be provided by the ambient noise within
the sea. Predictions have been performed of piling noise at ranges from the pile of 5 m and 10 km.

When assessing the potential effects upon the awareness reaction thresholds, knowledge of the levels of
noise associated with temporary threshold shifts is required. Studies indicate that levels of between 75 and
85dB above the hearing threshold will result in a TTS (Heathershaw et al, 2001). Work reported by
Scholik and Yan (2001) indicates that exposure to sound that is 75dB above the threshold of audibility for
an hour can give rise to a TTS within hearing sensitive fish.

With this in mind, and using the precautionary principle, the TTS Criterion level for a number of fish,
based upon the energy to cause TTS for one hour of exposure to a noise may be determined. A level
difference of 75 dB for 1 hour equates to an 8 hour noise exposure period TTS threshold that is 66 dB
above the audibility threshold of hearing sensitive fish.

Scholik and Yan (2001) also determined that a 24 hour exposure to a level 75dB above the threshold of
audibility would result in PTS. Based upon this observation, it has been estimated that there is the
potential for PTS to occur to hearing sensitive fish for levels which are 80 dB above the hearing threshold
when exposed for an 8 hour period. This level is close to the HSE Noise Exposure Action Levels to
protect humans against hearing damage. Richardson indicates that this is not surprising given that there
are basic similarities between audiological response and inner-ear transduction mechanisms between the
various species.

254

Gunfleet Sands Offshore Wind Farm Environmental Statement

Appendix 12 Noise Predictions for Underwater Noise



APPENDIX 13

Mitigation for Noise Impacts

General Mitigation Management

Waterspace management

A primary mitigation strategy is to ensure that sources of sound are deployed at a safe distance from
humans and marine life. The wind farm site is fixed and so this can only be achieved by deterring human
beings, fish, marine mammals or birds from approaching the area. Humans may be deterred from
entering the area by ensuring that the public is aware of the potential dangers of the wind farm during
construction and operation. Before construction takes place, advice should be passed to relevant
authorities such as the Coast Guard; however, it is likely that such measures will be implemented as part of
the normal Health and Safety procedures that are applicable to this type of activity. Fish scarers, Acoustic
Deterrent or Harassment Devices (ADDs or AHDs respectively) could, potentially, be used to deter
biological receptors from entering or remaining within the volume of water affected.

Time management

Marine life usually exhibits seasonal trends and so animals may be particularly abundant or sensitive to
anthropogenic activity at specific times during the year. In addition, the propagation of sound energy in
the marine environment is controlled by the properties of the water column and so can show significant
seasonal variation. An effective method of mitigation against the adverse environmental effects of wind
farm construction is to time-manage the activities. This might involve moving the activities to another
month or season when their impact will be lowered, or introducing time-breaks into the programme to
allow animals to leave (or be moved from) the area, or to avoid harm when monitoring techniques are
likely to be least effective. Re-scheduling could be short-term (hours), medium-term (days) or longer
term (months). Thus construction of the wind farm could, potentially, be rescheduled in order to have
least impact on biological receptors.

Use of deterrent devices

Acoustic devices are used to deter cetaceans and pinnipeds from fishing and fish farming activities or from
areas that need to be kept clear, such as water intakes for power stations. For the fishing and mariculture
industries, two main types of device are available, depending on whether the aim is to reduce bycatch or
to decrease depredation of valuable fish stocks. ‘Pingers’ are low intensity sound sources and are designed
to alert marine mammals to the presence of fishing nets, in order to prevent entanglement. (Animals may
be completely unaware of the presence of a net but may be attracted to fish caught in it, without realising
the danger). New techniques, operating at about 10 kHz, developed in the UK, have also shown success
for deterring harbour porpoises (Newborough et al, 1997). High intensity Acoustic Harassment Devices
(AHDs) are designed as a non-lethal method of protecting fish stocks from marine mammals such as
pinnipeds.

Fish scarers have been used to deter fish from entering hydroelectric power stations (Nuttal, Times 2000).
Similar devices have been used to keep seals away from fish farms. In both case there have been mixed
success rates, depending on the fish species and the nature of the sounds used as the deterrent (Nuttal,
Times 2000).

Although reductions in bycatch and depredation have been reported, it is also clear from the literature
that insufficient information is known about the effectiveness of different acoustic sources and the
applicability to different species, age and sex of marine animals. In addition there is the risk that animals
may identify the sound with prey and be attracted rather than repelled (Reeves et al, 1996). However,
despite some shortcomings, pingers and AHDs could be implemented as a mitigation strategy to deter
marine mammals from entering the area around the construction site. Such devices could be deployed
from a variety of monitoring platforms (either fixed or mobile) or be moored to buoys. An alternative
deterrent to acoustic sources is a barrier, such as nets or bubble curtains. Bubble curtains have been
successfully used to deter fish from areas such as turbines - an example is the Bioacoustic-Acoustic Fish
Fence, developed by Fish Guidance Systems Ltd. This system combines a bubble screen with a chirp
sound source to act as a deterrent (Nuttall, 2000).

Acoustic shielding techniques

During construction of the fuel receiving facility for Hong Kong airport at Sha Chau, sound from pile
driving operations was shielded using acoustic barriers constructed from air bubbles (Wursig et al. 2000).
These barriers were designed to reduce propagation of sound and hence potential negative
environmental impacts upon receptors. Wursig et al reported 8-10 dB reduction in broadband sound
levels between 400 Hz and 800 Hz and 15–20 dB reduction in the 1.6 kHz to 6.4 kHz frequency band. The
bubble screens were deployed in shallow water (8-10 m) which is similar to the depths being considered at
Gunfleet Sand during high tides.

Mitigation measures that could be applied during construction of the wind farm

A number of environmental risk mitigation measures can be undertaken to protect local environmental
receptors from any potential negative impact, resulting from the construction of an offshore wind farm on
Gunfleet Sand. A comprehensive mitigation strategy is required, which combines the most relevant and
practical monitoring techniques. It is also required to ensure that risk to the environment is reduced to a
satisfactory level, at acceptable cost and minimal disruption to the construction programme. The
information provided below is divided into four phases and a number of mitigation measures are provided
for each. It may not be necessary, affordable or practicable to undertake some of these measures but they
are listed to provide the maximum number of options available to protect the environment.

Before construction starts

• Identify which environmental receptors (e.g. fish, marine mammals, seabirds) are likely to be present
and establish the location of any protected or sensitive habitats, particularly those covered by statutes or
conventions.

• Undertake pre-activity baseline monitoring and desk studies to establish baseline levels for ambient
noise and number and species of animals likely to be present in the area.

• Notify the relevant authorities of the construction programme, including the Coast Guard, dive clubs,
and provide input to Notice to Mariners.
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• Recruit an experienced marine mammal monitoring team and equip them with binoculars, video
cameras, logbooks and marine mammal identification handbooks. Sufficient personnel are required to
work continuously for the whole construction period.

• Determine where the monitoring personnel will be located - onshore, on an independent boat or on a
construction boat or platform as appropriate.

• Obtain hydrophones and recording equipment that can be deployed by the monitoring personnel from
boats, from any platforms related to the construction process, or mounted on the seabed.

• Charter/obtain an independent boat for undertaking marine mammal monitoring, if required.

• Undertake a pre-activity environmental briefing, so that all participants involved in the wind farm
construction are fully aware of the aims and objectives of the mitigation strategy.

Start of construction

• Deploy Acoustic Deterrent Devices (ADDs) and fish scarers around the construction site to clear the
area of marine mammals and fish before construction begins. If possible, gradually ramp up the power
of such devices.

• Where possible, plan to increase the level of noise due to construction activities gradually over a period
of days to allow animals to become aware of the sound (i.e. start with less noisy activities first, e.g. seabed
surveys, and work up to noisy activities, e.g. pile driving).

• Undertake monitoring for marine mammals and other sensitive or critical species as identified in the
recommended baseline survey, using visual and passive acoustic techniques to determine if animals are
moving away from the area around the construction site.

• If appropriate, deploy active sonar systems (e.g. fish finding sonars) to detect animals in the vicinity of
the construction site.

• Cease activities if significant numbers of marine mammals (or other sensitive species) are detected close
enough to the construction site to cause them physical injury.

• Erect bubble screens around the site to act as acoustic barriers. Once the area is believed to be clear
following the use of the ADD, switch on the bubble screens.

During construction

• Undertake monitoring for marine mammals and other sensitive species identified in baseline studies for
at least 30 minutes before the start of construction activity.

• If there are significant periods where there is no construction activity, continue to use ADDs to deter
animals from re-entering the area between these phases of activity.

• Undertake monitoring continuously during operations.

• If marine mammals are observed within the calculated danger-zone around the construction activity,
further pile driving, trenching or other potentially disturbing activities should be delayed, until the
animals move away.

• Use an agreed start-up procedure after any substantial break in activity.

• Record all monitoring activity using JNCC forms. The records provide documented evidence that
mitigation strategies were undertaken during the construction phase.

After construction

• Survey the area for dead or injured marine mammals and fish, or other animals as appropriate. Record
the results of the survey.

• Collate all monitoring records as a permanent record.

• Undertake a post-activity environmental de-brief so that all participants involved in the activity can
contribute to lessons learnt.

• Undertake post activity analysis of the environmental risk mitigation strategy to ascertain, if possible,
whether enough was done to protect the environment and whether adverse environmental effects were
either observed or believed to have occurred.

• Produce a statement of lessons learnt to benefit any future activities.

Mitigation measures that could be applied during operation of the wind farm

The acoustic modelling, impact modelling and consequent impact assessment will determine the type and
magnitude of risk to the environment resulting from the operation of the wind farm, e.g. structural borne
noise from machinery coupled into the water column and seabed. This is being undertaken elsewhere
and so it is not possible to be sure what the findings are.

The most practicable mitigation would be to monitor noise levels, periodically to ensure that they stay
within ‘safe’ and predetermined limits and on which some assessment of risk has been based.

If monitoring were to show higher levels than predicted, then the mitigation would be to modify the way
the turbines are used (i.e. reduce the total number) to bring the noise back to acceptable levels.
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APPENDIX 14

Public Attitude Survey

To date wind farm development throughout the UK has primarily been onshore and focused upon the
more elevated landscapes of England, Wales and Scotland. The central research unit of the Scottish
Executive carried out a survey into public attitudes towards wind farm development in Scotland during
the period 1997-1999. The findings of this were reported in the Development Department Research
Programme Research Findings no. 93 and, whilst more directly relevant to onshore wind farm
development, the following key findings are worthy of note:

• Up to 70% of the survey respondents were generally positive about wind farms.

• The proportion of respondents who had anticipated problems prior to the development (40%) was far
higher than the proportion who actually experienced problems after the development (9%).

• Research shows that local residents tend not to be as opposed to wind farm development as the number
of planning refusals suggests.

• Independent research conducted in England and Wales suggests that local residents are largely in
support of the nearby wind farms.

• Of the surveyed respondents only 11% were reported as saying that there was nothing that they liked
about wind farms. In contrast up to 40% responded positively stating that they were environmentally
friendly and that they provided an interesting landmark. A further 27% were reported as remaining
neutral stating that wind farm development did no harm.

• Only 5% of the respondents thought that a neighbouring wind farm development had spoiled the
appearance of the landscape. This contrasted against the 27% who anticipated that the landscape
might be spoiled before the actual construction of the wind farm.

Whilst the survey specifically focused on four wind farm sites within Scotland, the following conclusions
can be drawn.

• The public appear to be more in favour of wind farm development than local planning authorities
might judge them to be.

• The majority of respondents currently living near wind farms have not experienced any problems due
to their presence.

• Whilst 40% of respondents had anticipated problems only 9% had experienced them indicating a
public misapprehension towards wind farm development that largely goes unfounded.

From the above it is not unreasonable to deduce that public sensitivity to potential offshore wind farm
development will be more favourable than towards onshore development, due primarily to the greater
distances between the proposed development and visual receptor groups. Moreover, as the Scottish
Executive survey suggests, public concerns tend to be less than might normally be believed.
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