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INTRODUCTION

This Non Technical Summary is submitted as part of the planning application for the onshore elements
of the Dudgeon Offshore Wind Farm (Dudgeon) project. The Non Technical Summary is provided as
a legal obligation under the Environmental Impact Assessment Regulations and is a summary of the
Environmental Statement, avoiding where possible the use of technical terminology.
The Environmental Statement is the formal report on an Environmental Impact Assessment
undertaken by Dudgeon Offshore Wind Limited (DOW) into the potential impacts of the construction,
operation and eventual decommissioning of the onshore electrical connection for the Dudgeon
project. For further details of the findings of the Environmental Impact Assessment, reference should
be made to the full Environmental Statement document. Details on how to view the full
Environmental Statement are given at the back of this document.

Dudgeon Offshore Wind Limited
DOW is a subsidiary of Warwick Energy Limited and was formed specifically to develop the Dudgeon
project. DOW has been awarded the rights by The Crown Estate to develop an offshore wind farm in
the Greater Wash Strategic Environmental Assessment area under Round Two of the offshore wind
licensing arrangements. This award is subject to the necessary consents for construction and
operation of the wind farm being gained by DOW.

Dudgeon Offshore Wind Farm
The Dudgeon wind farm is located approximately 32km offshore of the north Norfolk coast, with the
town of Cromer being the closest settlement on land. Depending on the size of wind turbine
generators installed offshore, the Dudgeon project could have a total installed capacity of up to
560MW.
The application for environmental and other consents required for the offshore elements of the wind
farm is currently being determined by the Department of Energy and Climate Change (DECC) and the
Department for Environment, Food and Rural Affairs (Defra).

Onshore Electrical Connection – Project Details
The onshore electrical connection consists of two main components, which are the subject of the
planning application and the Environmental Statement:
● A 45km buried cable system, running between the landfall point at Weybourne Hope (North

Norfolk District) and Little Dunham (Breckland District); and
● A new electrical substation to the south of Little Dunham.

The onshore electrical connection is required to allow the output from the Dudgeon project to be fed
into the national electricity network.
The cable route together with the location of the substation at Little Dunham are shown in
Figure 1.

WEYBOURNE HOPE
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FIGURE 1: OVERVIEW OF ONSHORE ELECTRICAL CONNECTION
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Since the offshore application was submitted, proposals for a
second stage of offshore development in the Dudgeon area have
been initiated. It is considered that the Dudgeon offshore area
has the potential to support significant extra generation capacity.
The onshore electrical connection, therefore, not only takes into
account the needs of the proposed Dudgeon project (Stage 1) but
also those anticipated for an additional offshore project next to
Dudgeon (Stage 2), which could more than double the output
generated by Stage 1 should it be progressed.
Stage 1 is planned to be undertaken between 2011 and 2013, and
Stage 2 is planned to be undertaken between 2013 and 2015. Both
Stages will essentially incorporate the same construction
methodology and will not overlap in timescale.
Depending on the detailed design of the electrical system,
electricity may be transmitted to the point of connection on the
national electricity transmission network by either alternating
current (AC) or direct current (DC).
WIND TURBINE NACELLES

The cable system will consist of up to four cable trenches in a 20m wide strip, located within a working
corridor of up to 40m. Cables will be buried to a depth of at least 1m. The route has been aligned to
avoid urban areas and predominantly runs through agricultural land, under both pasture and arable
use.
The substation site covers 42 acres in total including significant landscaping areas and will be enclosed
within a secure fenced compound containing the equipment such as switchgear, transformers and
control equipment, with associated access tracks, gravel paths and hard standing. Earthworks and
tree planting will form part of the development outside the fenced compound. The substation
equipment has been located to the south west of the site to minimise the potential visual and noise
impacts on the nearest neighbours and the village of Little Dunham. The substation will include a
number of new buildings and a new access road. No structure within the substation will be more
than 15m above the existing ground level.

The Need for Renewable Energy
The central aim of the UK Government’s energy policy is to establish a supply of energy that is diverse,
sustainable and secure, and is offered at competitive prices. Key to this goal is a 60% reduction of CO2
emissions by 2050. The development of renewable energy plays a key role in the UK Government’s
strategy for carbon reduction. In 2000, the UK Government proposed an initial ten year strategy which
included a target to generate 10% of the UK’s electricity from renewable sources by 2010. Revised
targets have proposed that 15% of the UK electricity supply should come from renewable sources by
2015, with an aspiration of 20% by 2020. In addition, the UK Government is obliged to meet a legally
binding EU target of 15% of the UK’s energy coming from renewable sources by 2020.
COAL FIRED POWER STATION

The UK Government’s targets for renewable energy will help the UK to meet its international
obligations and will also ensure greater security of energy supply through the promotion of national
sustainable electricity generation. The construction of offshore wind farms is expected to be the
largest contributor to the development of the renewable energy sector. Currently the UK produces
less than 6% of its electricity from renewable energy sources.
Based on a 560MW project, Dudgeon is expected to save up to 40 million tonnes of CO2 emissions over
its expected 50 year life and could provide more than 0.5% of the UK’s annual electricity needs.
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Regulatory Consents
The buried cable system and new substation is subject to an Environmental Impact Assessment in
accordance with the Town and Country Planning (Environmental Impact Assessment) (England and
Wales) Regulations (1999). The resulting Environmental Statement is required to be submitted with
the planning application.
The onshore electrical connection between Weybourne Hope and Little Dunham is located within two
Local Planning Authorities: North Norfolk District Council and Breckland Council. The Environmental
Statement has been prepared for the entire onshore electrical connection and accompanies the
planning application issued to both Local Planning Authorities.
DOW is applying for three separate planning consents in relation to the onshore electrical connection,
as follows:
● An application to North Norfolk District Council for full planning consent for the buried cable system

within North Norfolk District;
●

An application to Breckland Council for full planning consent for the buried cable system within
Breckland District; and

● An application to Breckland Council for outline planning permission for the new substation at Little

Dunham within Breckland District.
In addition to the requirement for planning consent and an Environmental Impact Assessment, a
number of other consents and permissions will be required under relevant legislation. These will be
obtained prior to onshore construction works commencing and include: Temporary Closure Notices
for Public Rights of Way, Environment Agency Discharge Consents, Traffic Regulation Orders, protected
species licences (e.g. great crested newt) and Land Drainage Consents.

The Environmental Impact Assessment Process
Environmental Impact Assessment is a tool for systematically examining and assessing the impacts
and effects of a development on the environment. The resultant Environmental Statement reports on
the Environmental Impact Assessment and contains:
● A description of the development, including any alternatives considered;
● A description of the existing environment at the site and surrounding areas;
● A prediction of potential impacts on the existing human, physical and natural environment at the

site and assessment of subsequent effects;
● A description of mitigation measures required to avoid or reduce such effects;
● A description of monitoring requirements where appropriate; and
● A Non Technical Summary.

THURSFORD, NORTH NORFOLK
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Site Selection and Consideration of Alternatives
In order to identify the preferred cable route and substation site, a detailed and iterative site selection
process has been undertaken, taking into account environmental, technical, financial and risk
considerations. This process has been carried out by the project team, which included environmental
and technical specialists. In summary, the process has included:
● Initial investigation into strategic electrical connection options and the identification of the need to

connect to the 400kV electricity transmission network;
● A key decision to install cables underground rather than using any new overhead lines;
●

A desk based constraints mapping process (identifying technical and environmental constraints)
for the broader region;

● Review of aerial photography to aid route identification process and allow micro-siting to avoid, or

take advantage of particular features;
● Detailed surveys, studies and assessments to gather information on the natural, human and physical

environment within the area;
● Use of technical guidance for substation siting;
● Consultation with a range of consultees, landowners and tenants (through meetings, site visits, public

exhibitions and correspondence);
●

Identification of potential substation locations and a shortlist of preferred sites before a final
substation location was chosen;

● The identification of three possible cable routes which was refined to a single preferred cable route;
● Site visits to confirm technical feasibility of the preferred cable route; and
●

Analysis, assessment and route modifications to identify the best fit preferred cable route option,
taking into account environmental, technical, financial and risk factors, and any mitigation or
monitoring measures which may be required to reduce any potential impacts to an acceptable
level.
The preferred substation location was selected after a
detailed appraisal of over 112 potential sites. Little
Dunham was selected as the preferred substation site
primarily because of the following factors:
● Engineering/technical suitability of the site;
● Accessibility from the main highway network;
● Distance from environmentally designated areas;
● Unconstrained cable route to the site; and
● Relatively few dwellings in close proximity.

FIGURE 2: REVISED SUBSTATION SEARCH AREA
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Additional available land around the substation site has allowed for significant enhancement of the
existing natural screening in the area, which will limit or remove impacts on both the environment and
local residents.
A large number of cable route options and combinations are theoretically possible in order to connect
the Dudgeon project to the electricity transmission network. However, it is believed that the detailed
and iterative process undertaken has resulted in an onshore electrical connection that has the least
impact upon the natural, human and physical environment, and which is deliverable in the necessary
timeframes.

PUBLIC EXHIBITION AT NECTON

Scoping and Consultation
A scoping exercise (a preliminary environmental investigation at the start of the Environmental Impact
Assessment process) was carried out to identify the main issues that needed addressing as part of the
Environmental Impact Assessment. Consultation was carried out as part of this process with statutory
and non statutory bodies, representing key interests and user groups in north Norfolk, Breckland and
the wider area. Consultation and liaison continued throughout the Environmental Impact Assessment
process and will be ongoing throughout the life of the project.
DOW has also undertaken public engagement prior to the submission of the planning application and
associated Environmental Statement. Three public exhibitions were held during November 2009, at
locations along the cable route and near to the substation, to ensure that local people were aware of
and involved in the Environmental Impact Assessment process.

4. Do you support the proposals for the
onshore element of the project?

The public exhibitions were attended by 321 members of the public. Each attendee was asked to
complete a questionnaire. Figure 3 summarises the results of the question in relation to support for
the onshore electrical connection. In total, 69% of the exhibition visitors were in favour of the
development. However, the acceptance level dropped to 57% at the Necton exhibition, which was
the closest venue to the substation location.

23%

8%
69%

Data Collection and Surveys
Further to the findings of the scoping exercise and consultation with statutory consultees, the
following surveys, data collection exercises and desk studies were undertaken as part of the
Environmental Impact Assessment:
●

Ecological survey programme to identify important habitats and any legally protected species,
supplemented with ecological data searches to collate any previous records and a review of any
designated nature conservation sites;

Yes

No

Undecided

● Archaeological desk based assessment to identify any features of cultural heritage significance such

as Scheduled Monuments and Listed Buildings, as well as any previously recorded archaeological
finds or features;
● Landscape and Visual Impact Assessment and identification of landscape designations;
● Calculation of traffic movements and vehicle types during construction and operation;
●

Desk based noise and vibration studies in accordance with British Standards and other relevant
guidance;

●

Desk based assessment in relation to existing air quality and monitoring data held by Breckland
Council and the National Air Quality Information Archive;

● Desk based assessments with reference to local maps and data sources to identify features relating

to the local land use and local community, as well as any tourism or recreational features, including
a review of any Public Rights of Way in the area; and
● Site visits to ground truth the findings of various surveys and studies.

FIGURE 3: SUMMARY OF SUPPORT
FOR THE ONSHORE ELECTRICAL
CONNECTION
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Impact Identification and Evaluation
Impact identification and evaluation was carried out via a number of methods and techniques,
including reference to guidelines, research, literature review and consultation, as agreed during the
scoping exercise. Significance levels have been assigned to each impact in order to provide a
consistent approach for considering and evaluating impacts. The assigned definitions for assigning
significance are set out in Table 1 below.
Table 1 Terminology for classifying environmental impacts
Significance of impact

Definition

Major adverse

The impact gives rise to serious concern and it should be
considered as unacceptable.

Moderate adverse

The impact gives rise to some concern but is likely to be tolerable
depending on scale and duration.

Minor adverse

The impact is undesirable but of limited concern.

Negligible

The impact is not of concern.

No impact

There is an absence of one or more of the following: impact
source, pathway or receptor.

Minor beneficial

The impact is of minor significance but has some environmental
benefit.

Moderate beneficial

The impact provides some gain to the environment.

Major beneficial

The impact provides a significant positive gain.

AGRICULTURAL FIELD NEAR LETHERINGSETT
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SUMMARY OF ENVIRONMENTAL IMPACTS

Introduction
The following sections summarise the potential environmental impacts associated with the
construction and operation of the onshore electrical connection for the Dudgeon project. The
following environmental parameters have been assessed during the Environmental Impact
Assessment:
● Nature conservation and ecology;
● Archaeology;
● Land quality and water resources;
● Landscape and visual impact;
● Traffic and access;
● Noise and vibration;
● Dust and air quality; and
● Local community, land use, tourism and recreation.

Nature Conservation and Ecology
The cable route and substation site have been planned to ensure that there is no impact on any
international, European or nationally designated conservation sites. Woodlands listed on Natural
England’s Ancient Woodland Inventory and County Wildlife Sites have also been avoided where
possible. Where crossing these designations is unavoidable, the use of horizontal directional drill
techniques will prevent or minimise impacts to sites of nature conservation importance and habitats
of ecological interest.
There will be no impact to hedgerow habitats and trees following measures such as avoiding
individual trees, using existing gaps and reinstatement. Four areas of woodland and scrub that cannot
be avoided will be horizontal directional drilled to ensure no impact. The two largest river crossings
– the River Glaven and the River Wensum – will both be horizontal directional drilled to ensure no
impact on these sensitive habitats. Careful management of smaller water course crossings will mean
that there will be no impact once reinstatement has occurred. Impacts to grassland habitat will be
negligible with only limited areas of semi-improved grassland impacted.
Targeted protected species surveys and data reviews identified that water vole, otter and white-clawed
crayfish have been associated with the River Graven and River Wensum. However, there will be no
impact to these species as both these rivers will be horizontal directional drilled. Mitigation measures
will be incorporated to ensure that there will be no impact to the known population of great crested
newt in the study area during the construction phase. There will be a minor adverse impact on
breeding birds caused by the temporary loss of breeding habitat. Following reinstatement and the
new hedgerow planting reaching maturity, there will be no impact on the nesting and foraging
habitat of breeding birds.
There will also be no impact to any nature conservation sites or ecological receptors during the
operational phase of the onshore electrical connection.

GREAT CRESTED NEWT
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Archaeology
An Archaeological Desk Based Assessment found that 233 sites listed on the Norfolk Historical
Environment Records database are located within the study area. These include two Scheduled
Monuments, nine Listed Buildings and two Conservation Areas.
The cable route has been designed to avoid known archaeological sites wherever possible and there
will be no impact on the majority of these sites, including all Listed Buildings and Scheduled
Monuments. Two Conservation Areas will be crossed by the cable route during the construction
period. Given the short term, temporary nature of the construction period, impact to the Glaven Valley
and Great Ryburgh Conservation Areas is expected to be negligible.
ARCHAEOLOGICAL INVESTIGATION

In some locations, it has not been feasible to avoid areas of known archaeological finds or features. In
order to minimise the potential impact to these sites, a suitable mitigation strategy and recording
programme has been proposed, which will be agreed with the regulatory authorities and
implemented. The residual impact of the construction of the cable system and substation on these
affected archaeological sites is likely to be negligible to minor adverse.
No further ground disturbance will occur during the operation of the onshore electrical connection,
therefore no impact to archaeology and cultural heritage is anticipated during operation.

Land Quality and Water Resources
The cable route crosses 31 water bodies, including rivers, streams and drains. The River Wensum and
River Glaven crossings will be horizontal directional drilled, therefore there will be no impact to these
water courses. Construction works at the remaining smaller water courses may cause increased levels
of sediment in the water and higher levels of erosion. However, the implementation of mitigation
measures and best construction practice will ensure that the impact to water courses will be
negligible during construction.
There are several potential sources of contamination along the cable route. These include former
landfill sites, a storage tank, disused railway sites and pesticides and fertilisers associated with
agricultural land uses. However, following the implementation of the proposed mitigation measures,
the residual potential impacts to land condition are considered to be negligible.

RIVER WENSUM

Waste arisings from construction will be managed by effective implementation of a Site Waste
Management Plan (to be drawn up prior to construction) and strict adherence to the waste duty of
care and legislation in force. As such, all residual impacts relating to waste are considered to be
negligible.

Traffic and Access
Disruption to traffic and access will occur during the construction of the onshore electrical connection
due to the cables crossing a number of roads and also the transportation of equipment and materials
to the cable construction compounds.
The cable route and substation are in rural areas so the local road networks to such sites will require
some minor modifications to accommodate abnormal loads and other construction traffic. A number
of mitigation measures have been proposed including minor highway modifications (sign relocations,
improvement of passing places and the site access with adjacent hedge trimming) and avoidance of
peak traffic times.
JUNCTION OF A47/C117

A Traffic Management Plan will be agreed with the Highways Authorities to manage and minimise the
impact. The impact on traffic and access is considered to be of a minor adverse impact for the cable
route and overall vehicle movements at the substation, and of moderate adverse impact for Heavy
Goods Vehicle movements at the substation.
During operation, traffic will be limited to maintenance and inspection visits and can be considered
to have negligible impact on the local area in terms of traffic and access.
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NECTON ROAD, SOUTH OF LITTLE DUNHAM

EXISTING VIEW

PROPOSED LANDFORM WITH SCREEN PLANTING AFTER 5 YEARS

PROPOSED LANDFORM WITH SCREEN PLANTING AFTER 10 YEARS

Landscape and Visual Impact
The cable route and substation have been designed to minimise negative impacts on landscape
features and visual receptors. A landscape and visual impact assessment of the study area was carried
out, through aerial photography, extensive field walking, reference to countryside character
assessments and consultation.
The main visual and landscape impacts of the cable route will be created during the construction
phase as the route passes through the Norfolk Coast Area of Outstanding Natural Beauty and Bayfield
Park, included in the register of Historic Parks and Gardens of Special Historic Interest. However, this
will be a temporary and short term impact.
The entire cable system will be buried apart from the inspection pit access covers adjacent to each
cable joint. Therefore it is anticipated that a negligible impact upon landscape character and visual
receptors will occur during the operation of the cable system. Mitigation measures such as planting
five trees for every tree lost will result in no impact in the long term on the landscape or the special
qualities of the Norfolk Coast Area of Outstanding Natural Beauty.
The substation layout has been carefully designed through a number of iterations to minimise
landscape impacts (see Figure 4). In addition, measures have been taken to minimise the potential
landscape and visual impacts of the substation. New planting and habitat creation have been
designed to screen key views, particularly to the north and east of the substation where the nearest
residential receptors and Little Dunham Conservation Area are located.
A major adverse impact on the landscape character and visual receptors is anticipated during the
construction of the substation although this will be a temporary and short term impact. The landscape
proposals for the substation, such as new native woodland, trees and native copse planting and pond
creation, means there will be a minor beneficial impact in the longer term.
Although these adverse visual impacts will persist into the early years of operation, as the new
woodland, copse and hedgerow planting establishes and matures, it will provide screening and
integrate the substation into the surrounding landscape.

PROPOSED SUBSTATION LOCATION AT
LITTLE DUNHAM (FROM THE SOUTH EAST)

DUDGEON OFFSHORE WIND FARM ONSHORE ELECTRICAL CONNECTION

FIGURE 4: LANDSCAPING PLAN FOR SUBSTATION
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Noise and Vibration
The noise and vibration assessment was based on initial indicative construction noise levels and more
detailed quantitative construction traffic noise levels. Where design detail or data were limited or
unavailable, an assessment of potential noise and vibration impacts was undertaken based on similar
onshore cable system projects.
The assessment indicated that noise levels will only
exceed acceptable levels within 35m of the cable route,
depending on the construction activity. The majority of
the cable system installation works will be undertaken at
a greater distance than this from receptors. However, a
small number of properties are expected to be subject to
noise levels above acceptable levels. Mitigation, in the
form of best practice working methods, will therefore be
implemented. Night time construction activities are not
expected to occur as a matter of routine, therefore
no impact was predicted during the night.

HORIZONTAL DIRECTIONAL DRILL

A detailed Construction Method Statement will be prepared prior to onshore works commencing. A
‘Prior Consent’ in accordance with Section 61 of the Control of Pollution Act (1974) will be agreed
with the Local Planning Authorities in order to implement appropriate mitigation measures once
further construction details are known.
None of the potential construction operations are predicted to give rise to significant levels of ground
borne vibration. Mitigation measures such as the use of quieter and less vibration intensive piling
methods will be considered for the substation construction.
The detailed design of the substation has not yet been finalised; however, the final design will
incorporate suitable mitigation measures such that external noise levels will not exceed acceptable
levels at night and that the substation equipment will not give rise to significant levels of low
frequency or tonal noise.
It is predicted that the application of mitigation measures will result in a negligible impact in relation
to noise and vibration for potentially sensitive receptors adjacent to the cable route and substation
location.

Dust and Air Quality
Air quality monitoring has shown that local concentrations of nitrogen
dioxide (NO2) and fine particles (PM10) are below the respective air quality
objectives for 2010. It is considered that air quality can be considered as
typical of a rural area in Eastern England.

Marham 2008

An air quality assessment found that construction phase emissions will have
a short term minor adverse to moderate adverse impact on sensitive
receptors within 200m of the construction corridor.
The implementation of mitigation measures such as the use of ultra low
sulphur diesel and using energy saving methods whilst operating the
machinery will be implemented to reduce the impact of construction
emissions on sensitive receptors to negligible.
Following completion of the onshore electrical connection, there will be
no impact on local air quality during operation.

WIND ROSE
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Local Community, Land Use, Tourism and Recreation
The land use in the area of development is predominantly agricultural, with a few exceptions including
locations where the cable route crosses the road network, Public Rights of Way, woodland areas and
rivers.
The impact upon individual farm holdings and landowners is expected to be of moderate adverse
significance but this will be temporary and short term in nature and farmers will be compensated for
loss of use during these periods resulting in a minor beneficial impact overall. Mitigation measures
including ongoing consultation with farmers, full reinstatement of the land and considerate storage
of equipment, will be implemented during construction.
The new substation will result in the loss of agricultural land but given the significant extent of rural
holdings in this region, and the poor agricultural quality of the land itself, it is felt that the overall impact
on land use will be negligible.

THE MUCKLEBURGH COLLECTION

There will be temporary disruption to the local road network due to general construction traffic and
temporary closures and diversions at the required road crossing points. Mitigation measures including
ongoing consultation with the Highways Authorities, sensitive timing and best construction practice
will ensure that the resulting impact will be of minor adverse significance. Several Public Rights of
Way or frequently used paths will be temporarily closed or disrupted during the construction phase.
Mitigation measures will limit the impact to a minor adverse level.
The regional economy may benefit from the development due to the increase in local spend from
construction workers in the area. The overall impact is therefore likely to be minor beneficial.
The operational phase of the onshore electrical connection will have no impact on the local
community, land use, tourism and recreation during operation unless significant repairs are required
to equipment.

Conclusion
In order to identify a suitable cable route and substation site, DOW has undertaken a
detailed programme of surveys, studies and assessments. These studies have taken into account
environmental, technical, financial and risk considerations. DOW is confident that the onshore
electrical connection will have minimal impact on the environment and represents the best overall
solution for developing the project in a timely manner to help with the UK’s security of energy supplies
and its renewable energy objectives.
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FURTHER INFORMATION

The Environmental Statement can be viewed during the statutory consultation period at the
following locations:
● North Norfolk District Council, Holt Road, Cromer NR27 9EN;
● Breckland Council, Elizabeth House, Walpole Loke, Dereham NR19 1EE; and
● Copies have also been provided to all Parish Councils along the cable route and at the substation

site.
Copies of the Environmental Statement are priced at £25 on CD-ROM and at £250 for paper copies.
Requests for copies can be made in writing to:
The Project Manager
Dudgeon Offshore Wind Limited
c/o Warwick Energy Limited
Wellesbourne House
Wellesbourne
Warwickshire
CV35 9JB
Additional copies of this Non Technical Summary can be obtained from the above address. Further
information on the Dudgeon Offshore Wind Farm and a downloadable version of the Non Technical
Summary is available on Warwick Energy’s website at www.warwickenergy.com.

CABLE JOINTING CUBICLE

CABLE TRENCH
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