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6 Mitigation and Monitoring 


Employing the judgement and knowledge acquired through the successful implementation of 


wind farms under the Rounds 1 and 2 development programmes, this scoping report has 


condensed the wide range of potential environmental impacts into a focussed list of potential 


significant environmental impacts.   


It is these significant potential impacts that will be the subject of identifying appropriate mitigation 


proposals followed by an assessment of residual impact. The proposals for mitigation measures 


will be the subject of detailed consultation to ensure stakeholder agreement both during the pre 


application consultation and post consent consultation. 


Any monitoring programmes will be subject to review and a judgement against the assessment of 


environmental impact reported in the environmental statement. The review process will identify 


where monitoring will require update and adaptation.  


The Triton Knoll EIA will ensure that any proposed mitigation measures set out in the ES are 


achievable, realistic, practical and where possible proven on previous projects. With respect to 


monitoring commitments, any monitoring proposed within the ES will have the objectives of the 


monitoring clearly defined. 


The site boundary and layout will be a result of consultation and the resulting iterative process of 


environmental assessment to avoid impact to the environment or provide mitigation or monitoring 


should it be required. Micro-siting provision will be driven by the detailed design of the site post 


consent within the framework agreed during environmental assessment (to include offset 


distances from features). The following table presents the initial proposed mitigation and 


monitoring themes to retain any potential impact within acceptable limits where the principal of 


avoidance of impact cannot be achieved. 
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Table 6.1: Summary of Potential Mitigation and Monitoring Themes 


Parameter Mitigation and Monitoring proposed 


Sediment transport 


A programme of suspended sediment concentration monitoring may be considered appropriate during an initial 


period of the construction phase should the construction methods to be employed for foundation installation and 


cable laying have the potential to generate sediment plumes that could have a potential significant impact. 


Subsea noise 


A marine mammal monitoring programme during construction is considered a likely requirement to ensure any 


sensitive species are clear of the zone of influence should the construction methods create the potential for noise 


disturbance. 


If appropriate a construction noise monitoring programme could be employed during the initial phases of 


construction to verify the results of predictive modelling of subsea noise during environmental impact assessment. 


Ornithology 


If appropriate, a monitoring programme potentially comprising remote detection techniques could be employed to 


determine the impact of the construction and operation of the proposed development on the flight lines of bird 


species. 


Commercial fishing 


activity 


There is potential for a net positive environmental impact on shellfish habitat should scour protection be 


incorporated into the project design as a result of the environmental impact assessment. Mitigation of negative 


effects will be subject to future consultation with the sector 


Shipping and  


Navigation 


 


 


Mitigation options will be developed and the sector consulted on  their merits. 
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Parameter Mitigation and Monitoring proposed 


Offshore oil an gas 


development and 


infrastructure 


Discussion is on-going to enable the proposed Triton Knoll infrastructure to co-exist with existing oil and gas 


development  and infrastructure in compliance with health and safety and environmental regulations and avoid the 


sterilisation of future oil and gas infrastructure deployment 


Military and civil 


aviation, offshore 


Discussion is on-going to enable the proposed Triton Knoll infrastructure to co-exist with military and civil aircraft 


operations in compliance with health and safety and environmental regulations 


A solution has been agreed in principal to mitigate the impacts of the potential Triton Knoll development on military 


radar operations. 


Landscape 


Mitigation proposals may include the replanting of vegetation, including hedgerows in order to minimise the 


impacts of the onshore development in landscape terms.  Reference will be made to the ‘Holford Rules’ which 


provide guidance on the restricted planting of tree species over cables.  


The environmental design of the substation will consider inclusion of new planting or the use of existing vegetation 


to screen it from important views, including those from the Lincolnshire Wolds AONB.  Additional planting for 


ecological as well as landscape purposes will be incorporated as appropriate. 


Ground modelling could also be undertaken in the form of a reduction in levels at the substation site (subject to 


flood risk compliance) or the provision of earth mounding to merge with surrounding levels. 


Terrestrial ecology 


and nature 


conservation 


Mitigation measures that can be incorporated into the scheme design to avoid or reduce the potential for adverse 


impacts on biodiversity will be identified.  


Detailed surveys will determine a scheme of mitigation for the protection of terrestrial species. 
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Parameter Mitigation and Monitoring proposed 


Historic environment 


The cable corridor may require some pre-construction evaluation and/or other on-going monitoring and 


investigation during construction. Pre-construction work would include detailed desk-based assessment leading to 


corridor amendments where necessary and/or the consideration of construction techniques and micro-siting that 


minimise the width of disturbance or avoid surface disturbance altogether.  


Where archaeological remains cannot be avoided, detailed investigations may be needed prior to construction, 


although this may be able to take place within the construction period if properly planned.  


Hydrology and flood 


risk 
Appropriate measures to protect water resources would be implemented, including pollution control measures.  


Traffic and transport, 


onshore and offshore 


Appropriate mitigation measures will be identified as required during the construction phase of the project, 


including hours of construction operations. 


Air quality, onshore 


A risk assessment of dust and emissions during construction would be undertaken. Appropriate mitigation 


measures would be recommended to control dust nuisance impacts and emissions during construction, consistent 


with the level of risk.  


Noise and vibration, 


onshore 


An assessment of noise emissions during operation and construction would be undertaken. Appropriate locational 


and attenuation measures would be incorporated into the substation design and mitigation measures 


recommended to control noise nuisance impacts during construction, consistent with the level of risk.  
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Parameter Mitigation and Monitoring proposed 


Soils, agriculture and 


land use 


The incorporation of good practice in soil handling and restoration, wherever possible, from the following 


documents can assist in minimising any damage to soil materials during the construction process: 


• MAFF 2000 Soil Handling Guide. 


• DEFRA 2008 Consultation on Draft Code of Practice for the Sustainable use of Soils on Construction 


Sites. 


Important principles to be considered in the construction process include: 


• The identification and management of the soil materials on the site. These have been identified during 


the soil survey on site; 


• Careful planning of haul routes and construction compounds to minimise soil disturbance; 


• Timing of soil handling operations; 


• Choice of soil handling machinery;  


• Separate stripping, storage and reinstatement of topsoil and subsoil resources; and 


• Careful supervision of soil handling operations on site. 


These measures would be incorporated into a soil management strategy for the working and restoration of the 


soils. 
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Parameter Mitigation and Monitoring proposed 


Recreation, tourism 


and socio-economics 


onshore and offshore 


 


The adoption of directional drilling of cables may be considered at some locations to reduce disruption to existing 


recreational land uses and areas of particular recreational or tourist value, such as at the cable landfall, dyke 


crossings and roads.  


The works could also be timed to avoid peak seasons. A Code of Construction Practice would include measures 


to reduce the impacts on the beach facilities, public rights of way and important tourist or recreational features 


where these are affected. 
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5 Scoping of Environmental Impacts – Onshore 


As set out in the previous sections, it is anticipated that there will be a single ES for the Triton 


Knoll project.  This would have separate onshore and offshore volumes for ease of reference.  


The onshore volume of the ES will be structured to allow all relevant environmental information to 


be readily accessible.  The initial part of the onshore ES will contain the introductory chapters 


relating to the project as a whole, including the description of the onshore parts of the project, an 


outline of the main alternatives considered during the evolution of the project and the 


methodology adopted for the EIA.  The remainder of this volume of the ES will contain the topic 


by topic environmental information.   


The approach to the assessment of the main environmental impacts of the onshore connection 


from mean low water and the landfall at Beeches Farm to each of the four potential substation 


locations is described below on an assessment topic by topic basis. 


5.1 Methodology 


The onshore EIA and the onshore volume of the ES would take into account relevant 


government guidance, including:  


 


� Department of the Environment, Transport and the Regions (DETR) (1999) Circular 


02/99: Environmental Assessment. HMSO. 


� Department of the Environment (1995) Preparation of Environmental Statements for 


Planning Projects that Require Environmental Assessment: A Good Practice Guide. 


HMSO. 


� Department of the Environment, Transport and the Regions (DETR) (1997) Mitigation 


Measures in Environmental Statements. HMSO. 


� Department of the Environment, Transport and the Regions (DETR) and the National 


Assembly for Wales (2000) Environmental Impact Assessment: A Guide to the 


Procedures. HMSO. 


� Guidance on the Electricity Works (Environmental Impact Assessment) (England and 


Wales) Regulations 2000, Urn 01/789, September 2000. 


 


In addition to the above, the Department for Communities and Local Government has consulted 


on proposed amendments to Circular 02/99 and on new EIA guidance.  This would also be 


considered where relevant. 


Further guidance may be forthcoming on the Infrastructure Planning (Environmental Impact 


Assessment) Regulations (2009).  
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Other topic specific specialist methodologies and good practice guidelines would be drawn on as 


necessary and details of these can be found in the relevant topic sections below.  


5.2 Approach 


The assessment of each environmental topic will form a separate section of the onshore volume 


of the ES.  For each environmental topic, the following will be addressed: 


 


1. Methodology and assessment criteria; 


2. Description of the environmental baseline (existing conditions); 


3. Identification of likely impacts; 


4. Evaluation and assessment of the significance of identified impacts, taking into account any 


measures designed to reduce or avoid environmental impacts which form part of the project 


and to which the developer is committed; 


5. Identification of any further mitigation measures envisaged to avoid, reduce and, if possible, 


remedy adverse impacts (in addition to those measures that form part of the project). 


5.3 Baseline 


The environmental baseline for the landfall and substation site, cable route corridors and their 


environs form the basis of the assessment for the EIA, enabling the likely significant impacts to 


be identified and assessed.  This baseline for the assessment should represent the conditions 


that will exist in the absence of the project (i.e. including all onshore and offshore elements) at 


the time that the project is likely to be implemented.  For the purposes of this report, it is 


assumed that the application will be submitted in 2011 and that the onshore works would be 


constructed mainly over the period 2015 to 2018. 


The baseline for the assessment of environmental impacts will mostly be drawn from existing 


conditions during the main period of the EIA work in 2010-2011 but these will be examined to 


identify any likely changes between the time of survey and the future baseline for the 


implementation of the project in 2015.  This would take account of any other major schemes that 


have been granted planning permission but not yet built or operational. Agreement on a list of 


such schemes would be sought with the relevant local authorities. 


5.4 Assessment of effects 


The EIA Regulations require the identification of the likely significant environmental effects of the 


Project.  The process by which effects will be identified and their significance evaluated is set out 


below.  
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5.4.1 Sensitivity or importance of receptors 


Receptors are defined as the physical resource or user group that would be affected.  The 


baseline studies identify potential environmental receptors for each assessment topic.  Some 


receptors will be more sensitive to certain environmental effects than others.  The sensitivity or 


importance of a receptor may depend, for example, on its frequency or extent of occurrence at 


an international, national, regional or local level.   


5.4.2 Description of effect 


Effects are defined as the physical changes to the environment attributable to the project (as a 


general rule the term effect, or environmental effect, is taken to mean taking into account a level 


of mitigation incorporated into the design of a project or development, whereas impact implies 


without mitigation).  For each assessment topic, the likely environmental effects will be identified 


and taken into account, including their magnitude and other dimensions of identified change in 


the environment with the project by comparison with the situation without the project. 


Effects will defined as either adverse or beneficial and will be divided into those occurring during 


the construction phase, operational and decommissioning phases.  


5.4.3 Mitigation Measures 


As the process of project development and EIA is iterative, the project will include a range of 


measures that have been designed to reduce or prevent significant adverse environmental 


impacts arising.  In some cases these measures would result in an enhancement of 


environmental conditions.  The assessment of effects will therefore take into account all 


measures that form part of the project and to which the applicant is committed. 


In a few cases it may be considered desirable to identify what have been described as ‘further 


mitigation’ measures.  These are measures that could also prevent, reduce and where possible 


offset any adverse impacts on the environment but are not part of the assessed project. 


5.4.4 Cumulative impacts 


 ‘Cumulative impacts’ refers to the impacts that other significant developments (e.g. Round 3 


wind farms) may have on the same sensitive receptors as Triton Knoll.  The relevant local 


authorities will be consulted on other developments that might have a cumulative impact with 


Triton Knoll and these will be considered within each assessment topic chapter of the 


Environmental Statement.   
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The following sections set out the approach for each of the specialist topics to be covered in the 


onshore volume of the ES. 


5.5 Landscape 


5.5.1 Introduction 


The landscape in the area within which the potential landfall, cable route and substation options 


are located is shaped by underlying geology, the draining of the coastal marshes, historic 


patterns of habitation and more modern land uses.  There are no national or local landscape 


designations of the coast nor the marsh and fen areas immediately inland. 


Further inland however the Lincolnshire Wolds are designated as an Area of Outstanding Natural 


Beauty around part of which East Lindsey District Council have designated an Area of Great 


Landscape Value (AGLV). 


The Landscape and Visual Impact Assessment (LVIA) will identify and assess potential impacts 


from the proposed landfall, cable route and substation options on landscape resources and 


visual receptors, with reference to established methodology and guidance. 


5.5.2 Background Data and Information 


A review of the main landscape designations, landscape character assessments and public 


rights of way has been undertaken as part of the initial landfall and cable route studies.  In 


addition, a site visit has been undertaken by a landscape architect to the potential landfall 


options, cable routes and substation sites identified in this scoping report 


5.5.3 General Description of the onshore project area 


Designated Sites  


The Lincolnshire Wolds that form the western edge of the project area were designated as an 


Area of Outstanding Natural Beauty (AONB) in 1973 on account of its high scenic beauty.  The 


AONB comprises an area of 558 km² (216 miles²) within which there are clear variations in 


scenic character across the Wolds with topography and geology appearing to be the most 


dominant factors.  The Lincolnshire Wolds Landscape Assessment (CCP414, 1993) recognised 


four Landscape Character Areas – the north west scarp, the chalk wolds, the ridges and valleys 


of the south west, and the south eastern claylands – of which the last two are potentially 


significant in the respect of the short listed substation zones. 
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National Character Assessment 


As part of a national mapping exercise the Countryside Agency (now Natural England) produced 


a series of Countryside Character reports, including Volume 4: East Midlands.  This report 


locates the great majority of the project area within the Lincolnshire Coast and Marshes 


character area (Area 42) - (a small part of the Orange Substation Zone appears to lie within the 


Lincolnshire Wolds Character Area, Area 43). 


Key characteristics of this area are recorded as: 


 


� Flat coastal plain to east, rising gradually in west to more undulating land at foot of the 


Lincolnshire Wolds. 


� Predominantly open, medium-scale agricultural landscape. Tendency to smaller farm 


units with pasture in east.  Some remnant areas of ridge and furrow, and mixed arable to 


west. 


� Woodland and hedge cover sparse yet increasing to west at foot of the Wolds. 


� Dispersed settlement pattern through most of area.  Concentration of larger settlements 


towards the coast. 


� Land drained to coast by combination of irregular ditches, streams and dykes. Louth 


Canal is a major man-made watercourse. 


� Coastline experiencing both erosion and accretion.  Major coastal dune systems and 


saltmarshes and artificial sea defences along the coastline.  Extensive shallow beach.   


� Brick and pantile vernacular architecture to the west. Coastal strip significantly altered by 


discordant 20th century development including seaside resorts, theme parks, bungalows, 


caravan parks and industry. 


 


Regional Character Assessment 


The East Midlands Regional Landscape Character Assessment (EMRLCA) was published in 


April 2010.  Whilst it has a lot in common with the national character assessment the EMRLCA 


provides a finer level of assessment and locates the project area in the following character types: 


� Character Type 1b, Coastal Dunes, Beach and Intertidal Sand Flats; 


� Character Type 2a, Settled Fens and Marshes; and 


� Character Type 2c, Fen and Marsh Margin Farmlands. 
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Local Character Assessment 


East Lindsey District Council published their landscape character assessment in July 2009.  The 


East Lindsey Landscape Character Assessment (ELLCA), in a very similar fashion to the 


EMRLCA, identified three landscape character areas within the project area, viz: 


� Character Type K, Naturalistic Coast; 


� Character Type J, Coastal Outmarsh; and 


� Character Type I, Middle Marsh. 


5.5.4 Proposed Assessment methodology 


Scope  


The LVIA will include the following: 


� Scoping and consultation with statutory and non-statutory consultees to establish valued 


landscape resources and viewpoints; 


� Baseline studies of existing landscape resources and visual receptors; 


� Assess the sensitivity of those resources and receptors to the project; 


� Provide advice on any mitigation that may be possible, e.g. layout, ground modelling or 


planting; 


� Identify the potential impacts of the project on the landscape resources and visual 


receptors during the construction and operation and decommissioning (if relevant) 


phases of the project; 


� Assess the significance of those impacts; 


� Propose monitoring e.g. of any planting proposals; and 


� Present the findings in the chapter for the onshore volume of the ES.  


Current LVIA methodology in the UK is founded on guidance and techniques published by the 


Landscape Institute and the Institute of Environmental Management and Assessment the 


(former) Countryside Agency and Scottish Natural Heritage (SNH), and the Countryside Council 


for Wales (CCW). 


The LVIA will be undertaken with reference to best practice outlined in published guidance, 


including: 


� Guidelines for Landscape and Visual Impact Assessment, Second Edition (2002) 


Landscape Institute and the Institute for Environmental Management and Assessment; 


and, 


� Landscape Character Assessment: Guidance for England and Scotland (2002) 


Countryside Agency and Scottish Natural Heritage, and 
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� Guide to Best Practice in Seascape Assessment (2001) CCW.  


The significance of impacts on landscape resources and those on visual receptors will be 


assessed separately through a closely linked procedure.  However, a clear distinction will be 


drawn between the two, as described below: 


� Landscape impacts relate to the impacts of the proposals on the physical and other 


characteristics of the landscape and its resulting character, quality and value. 


� Visual impacts relate to the impacts on views experienced by visual receptors (for 


example people engaged in recreational activities, footpath users or tourists). 


The LVIA will assess both the permanent impacts relating to the operational lifetime of the 


substation and also the short-term impacts associated with the construction of the onshore 


infrastructure including the laying of cables.  It will also consider any impacts during 


decommissioning of the substation (if relevant), many of which may be similar to the impacts 


during construction. 


The LVIA will consider not only the impacts associated with the cable landfall, substation and 


cable routes, but also the potential in-combination and cumulative impacts of other significant 


developments in the area.  The level of detail in any such assessments will however depend on 


the availability of relevant information. 


The in-combination impacts with the offshore element of Triton Knoll and the cumulative 


impact/impact with other major development proposals, including wind farms, will also be 


assessed where appropriate.  A list of such proposals will be agreed with the relevant local 


authorities. 


5.5.5 Baseline Landscape Assessment Methodology 


Baseline information on the landscape resource will be gathered through a combination of desk 


studies, consultation and field surveys.  Key documents including regional and/or local landscape 


character assessments (as above) will be reviewed as part of the desk study.  


The baseline assessment will include an appraisal of the landscape resource within the study 


area.  This will generally extend up to a 5 km radius of the onshore substation depending on local 


topography and 500 m either side of the cable route corridors.  The baseline studies will identify 


the wider landscape context of the project, identify more localised landscape resources and 


examine how the project might affect individual features, elements and key characteristics, as 


well as the wider landscape character. 


In addition, information relating to the following will be collected as part of the wider assessment 


and analysed with reference to potential impacts on the landscape resource and visual receptors:  


� Local geology and soils;  


� Topography;  
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� Land use; 


� Areas of habitation that may potentially be affected;  


� Public Rights of Way (PRoW) and Access Land;  


� Cultural aspects of the landscape; and 


� National, regional and local landscape designations. 


Where there is public access to historic monuments, such as Scheduled Monuments and historic 


parks and gardens, reference will be made to the impacts on the visual (human) receptors at 


these locations.  The impacts on the setting of these historic monuments will be examined in the 


cultural heritage section of the ES.  Where relevant, the LVIA will also link to other chapters in 


the onshore volume of the ES, for example those on heritage and ecology and to the offshore 


landscape assessment. 


5.5.6 Baseline Visual Assessment Methodology 


The geographical extent of potential visibility will be established for the tallest elements of the 


onshore development by production of Zone of Theoretical Visibility (ZTV) plans.  As described in 


Section 2 the tallest element of the substation will be the ~13 m high gantries that may transfer 


electricity lines around or out of the substation.  There is currently no envisaged need for any 


lighting conductors (which would have been in the region of 25 m high). 


Due to the possible extent of the ZTV, it would be impossible to assess the visual impact on 


every individual visual receptor identified within it.  Consequently, key viewpoints looking towards 


the substation will be agreed with statutory consultees as part of the baseline assessment.  The 


viewpoints would be representative of potentially sensitive receptors situated within the study 


area at varying distances and directions.  These representative viewpoints will be used to assess 


the potential visual impacts of the project on the different range of views towards the site.  


Wireline diagrams of the substation and associated infrastructure (such as sealing end 


compounds and access tracks) will be produced and set alongside baseline photographs of the 


landscape to illustrate the location and potential appearance of the onshore elements of the 


project from each of the agreed viewpoints.  A number will be developed further into 


photomontages of the project in agreement with East Lindsey District Council and Natural 


England.  


5.5.7 Mitigation Measures 


The development of the project and the EIA is an iterative process and every effort will be made 


to ensure that appropriate mitigation is incorporated into the design of the project. Baseline 


information relating to those landscape elements and visual receptors considered to be sensitive 


to the proposed substation development will be used to refine its final layout as appropriate.  
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Mitigation measures will be developed in tandem with the layout to minimise potential adverse 


impacts. 


5.5.8 Assessment of Impacts  


The LVIA will follow established procedures for determining the significance of impacts.  The 


attributes of the baseline landscape resource (features, elements, characteristics and overall 


character) and visual amenity will be determined and these attributes and the magnitude of the 


change will be taken into account in considering the significance of impact. 


The proposed onshore works will be assessed within the context of the character and attributes 


of the local landscape.  The extent and significance of character change resulting from the 


onshore elements of the project will be established and also evaluated as to its importance.  


Attention will be paid to the potential impacts on valued visual receptors, chiefly sensitive 


residential and recreational receptors with the findings of the individual viewpoint assessments 


being extrapolated as appropriate.  Recreational amenity will mainly be addressed via Public 


Rights of Way (PRoW), roads and promoted recreational assets.  The latter will include valued 


landscape resources for example designated landscapes.  


The principal objectives of the assessment will be: 


� To describe, classify and evaluate the existing landscape likely to be affected by the 


onshore elements of the project during the construction and operational phases; 


� To identify visual receptors with views of the onshore elements of the project; and 


� To assess the significance of the impacts on landscape character and visual resources, 


taking into account the measures proposed to mitigate any of the impacts identified. 


5.5.9 Anticipated Likely Significant Impacts 


Whilst short term local visual impacts may occur in the vicinity of the cable landfall, essentially 


during the construction of the JTBs, no long term significant impacts are anticipated. 


The routing of each of the cable route options has been designed to avoid, wherever possible, 


designated sites, residential dwellings, woodlands, individual mature trees and watercourses 


(including dykes and ditches).  All cabling is underground.  Thus, any potential significant visual 


or landscape impacts would be temporary and restricted to the construction period.  Where 


cabling would be required to cross significant linear vegetation features, the loss of which may 


result in an adverse impact on landscape, consideration would be given to boring underneath the 


feature or providing for a less invasive alignment. 







Triton Knoll Offshore Wind Farm Ltd Environmental Impact Assessment Scoping Report  


156 


 


Consequently it is anticipated that there would be no significant impacts on landscape and visual 


amenity resulting from the introduction of the underground cables, apart from potentially locally 


where existing hedgerows may be interrupted.  It is proposed therefore to limit the assessment of 


visual impacts of the underground cables accordingly. 


All of four potential substation zones are located within the ELLCA Middle Marsh at various 


distances from the Lincolnshire Wolds AONB and the Area of Great Landscape Value as shown 


in the following table (Table 5.1).  The impact of the substation on the character of the Middle 


Marsh and the enjoyment of the AONB and AGLV are likely to be the most significant landscape 


and visual impacts. 


Table 5.1: Substation Zone Locations 


Substation Zone Distance from AONB Distance from AGLV 


Blue Zone 3.9 km 1.2 km 


Orange Zone 1.1 km 0.3 km 


Purple Zone 0.3 km No AGLV opposite zone 


Green Zone 0.43 km Adjacent 
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5.5.10 Summary of Approach 


Table 5.2: Summary of Approach: Landscape 


Potential 


Impact  


 


The Landscape and Visual Impact Assessment (LVIA) will identify and assess 


likely significant impacts on landscape resources and visual receptors.  These are 


likely to include temporary loss of vegetation arising from cable landing and laying 


operations and the visual impacts arising from a new substation. 


Survey/Study 


Proposed to 


Assess Impact 


Baseline information on the landscape resource will be gathered through a 


combination of desk studies, consultation and field surveys.  Key documents such 


as any county or local landscape character assessments will be reviewed as part 


of the desk study.  The geographical extent of potential visibility will be established 


for the tallest elements of the onshore proposals by production of a Zone of 


Theoretical Visibility (ZTV) plans.  Key viewpoints will be agreed with statutory 


consultees.  Wireline diagrams of the substation and associated infrastructure will 


be produced to illustrate the location and potential appearance of the onshore 


elements of the project from each of the agreed viewpoints.  A number will be 


developed further into photomontages of the proposed development in agreement 


with East Lindsey District Council and Natural England. 


Method of 


Impact 


Assessment 


The LVIA will be undertaken with reference to best practice outlined in published 


guidance, including ‘Guidelines for Landscape and Visual Impact Assessment, 


Second Edition (2002) Landscape Institute and the Institute for Environmental 


Management and Assessment’.  


5.5.11 Potential Mitigation and Monitoring 


Mitigation proposals may include the replanting of vegetation, including hedgerows, over the top 


of constructed cables, in order to minimise the impacts of the development in landscape terms.  


Reference may be made to the ‘Holford Rules’ (National Grid) which provide guidance on the 


restricted planting of tree species over a cable.  


With reference to a new substation, strengthening of any existing hedgerow planting, tree belts or 


woodland may be required or there may be a need for additional planting.  Ground modelling 


could also be undertaken in the form of a reduction in levels at the substation site or the provision 


of earth mounding to merge with surrounding levels.  Reference may be made to the Horlock 


Rules (National Grid) which provide guidance on the siting and design of substations. 
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5.5.12 Summary of Required Studies 


The studies necessary to undertake the landscape and visual impact assessment of all onshore 


elements of the project include: 


� Review of relevant policies and plans; 


� Landscape baseline study; 


� Visual baseline study; and 


� Route evaluation and assessment in respect of potential impacts on elements within the 


landscape and views 


It is proposed that visual impact of the cable route will ‘scoped out’ except where the final 


scheme proposals show that the cable route will have an impact on hedgerows. 


5.6 Ecology and Nature Conservation 


5.6.1 Introduction 


The area within which the potential landfall, cable route and substation options are located is 


predominantly arable land but also includes a variety of common habitat types, including 


woodland, and grassland. 


This section describes the methodology proposed to assess the impacts of the onshore elements 


of the project on ecology and nature conservation interests.  


5.6.2 Background Data and Information 


An initial review of the main ecological and nature conservation designations and the local 


Biodiversity Action Plans has been undertaken.  In addition, a site visit has been undertaken by 


ecologists to the cable landfall location, much of the cable routes and the short listed substation 


zones.  


5.6.3 General Description of the Onshore Project Area 


Designations 


There are no statutory or non-statutory designated nature conservation sites within the vicinity of 


the cable landfall, and the cable corridors have been aligned to avoid such sites. 


The nearest non-statutory designated nature conservation site to the Blue Zone is Old Church 


Farm Site of Nature Conservation Importance (SNCI) which is located at National Grid Reference 


TF432640. 
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Hunger Hill Pasture Local Wildlife Site (LWS) is located directly adjacent to the eastern boundary 


of the Orange Zone at TF459655.  This non-statutory site comprises woodland, grassland and 


wetland habitats. 


At the Purple Zone Jail Holt LWS is located directly adjacent to the site at TF476701.  Gillwell 


Plantation on the north side of the zone (at TF473706) has recently been denotified as a Local 


Wildlife Site. Both of these sites include woodland and wetland habitats.  Other designated 


nature conservation sites within 1km of the zone include Willoughby Meadow Site of Special 


Scientific Interest (SSSI) and Wildlife Trust Nature Reserve (TF473712), Willoughby Wood SSSI 


(TF463708) and Welton Low Wood LWS (TF470705). 


The Firsby to Louth Dismantled Railway SNCI (TF480688 – TF480673) is directly adjacent to the 


Green Zone and Gunby Meadows LWS (TF472671) is within 500 m of the zone. 


 


Species and Habitats 


The project area includes a range of habitat types, including: 


� broad-leaved woodland; 


� grazing marshes; 


� improved, semi-improved and possibly unimproved pasture; 


� arable land;  


� hedgerows; and 


� watercourses (predominantly dykes and field ditches) 


Habitats affected by the proposed cable route are likely to provide support for a number of 


protected or otherwise notable species, which may include amphibians, bats, breeding birds, 


badger, water vole and reptiles.  


� Amphibians are most likely to occur in naturally occurring and man-made ponds, or in 


ditches with slow moving water, rather than in the larger rivers and dykes. 


� Bat foraging would be primarily focussed on woodlands and hedgerows interlinking them, 


with mature trees and other structures likely to provide opportunities for bat roosting.  


� Breeding farmland birds would be primarily associated with the same habitats, although 


open grasslands and arable fields would be of value to ground-nesting birds.  


� Badger setts would again be most likely found in woodland or hedgerows, but their 


territories would also include areas of grassland and arable fields. 


� Water voles and otters would be primarily confined to watercourses and their environs, 


including dykes and ditches, particularly those with a high level of interconnectivity with 


other watercourses. 


� Reptiles are most likely to occur in south-facing areas of hedge margins or 


woodland/scrub-edge locations, offering potential basking sites and nearby cover. 
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5.6.4 Proposed Assessment Methodology 


Desk Study  


A desk study, together with relevant site and species surveys will be carried out to establish the 


existing ecology and nature conservation interest of the areas covered by the different elements 


of the onshore development.  The desk study area will extend to approximately 2km from the 


landfall, substation and cable route options and will include: 


� Review of existing records of plants, animals and habitats held by relevant biological 


record centres and local interest groups as well as information presented in published 


and unpublished literature, to the extent that these are available; 


� Consultation with key groups including Natural England, Lincolnshire Wildlife Trust and 


local wildlife groups; 


� Mapping of the locations of statutory and non-statutory sites of importance for nature 


conservation, e.g. SPA, SAC, SSSI and Local Wildlife Sites/SNCI; 


� Review of relevant Local Biodiversity Action Plans; 


� Identification of habitats and features of value or those with potential to support protected 


or otherwise notable species (including habitats and species of principal importance – 


priority UK Biodiversity Action Plan habitats and species) and those identified in Local 


Biodiversity Action Plans. 


Extended Phase 1 Habitat Survey  


To supplement and update the desk-based study and to obtain detailed information on plant 


communities present and the potential habitats for key species groups, an extended Phase 1 


Habitat survey has commenced.  This follows the standard method (JNCC 2003) and has, or is 


to be undertaken at the landfall and substation sites and along the cable corridors and on land 


adjacent to these elements.  The survey includes an identification of potential habitat for, but not 


limited to, the following: 


� Bats; 


� Otter/Water vole; 


� Badger; 


� Breeding birds; 


� Amphibians 


� Reptiles; and 


� Invertebrates.  


During the extended Phase 1 Habitat Survey particular attention focuses on identifying species 


rich hedgerows and mature trees of intrinsic value, trees likely to support bat roosts, and rivers 


and ditches of potential interest, including those likely to support important plant species and 


aquatic fauna (e.g. otter and water vole).   
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Additional Targeted Ecological Surveys 


The results of the Phase 1 survey are used to identify the need for additional targeted species or 


habitat surveys.  Targeted surveys could potentially include: 


� Detailed habitat surveys, including hedgerow surveys to be undertaken in accordance 


with the Hedgerows Regulations 1997.  Targeted areas of habitat may also require 


detailed floristic surveys and National Vegetation Classification (if appropriate). 


� Invertebrate survey, initially based on a walkover habitat survey or initial aquatic habitat 


survey by an appropriate invertebrate specialist.  Further detailed work may be required 


following the initial assessment. 


� Breeding bird surveys, particularly for ground nesting birds (e.g. lapwing and skylark), or 


for any areas with records of particularly vulnerable or protected species. 


� Wintering bird surveys for sensitive areas such as grazing marshes, which are known to 


be important for wildfowl. 


� Reptile survey conducted in accordance with the JNCC “Herpetofauna Workers Manual” 


1998 to be undertaken from April-May or August-September. 


� Mammal survey along suitable water courses to search for signs of mammal activity such 


as feeding stages, burrows and runs (Water Voles), and holts, couches and spraints 


(Otters). 


� Badger survey to conform to good current practice and informed by guidance such as 


that in the Design Manual for Roads and Bridges and produced by Creswell et al. (1990). 


� Bat surveys to conform to current guidance (Bat Surveys - Good Practice Guidelines 


2007, Bat Conservation Trust). 


It is proposed to scope out any dormouse survey.  The nearest National Biodiversity Network 


(NBN) record is some 32km away at Little Scrubbs Wood near Kingthorpe at National Grid 


Reference TF144744.  There are only a limited number of dormice records in Lincolnshire and 


none east of the Lincolnshire Wolds. 


Targeted surveys would be undertaken at the substation location, but are likely to be confined to 


selected locations only along the cable corridor, such as where the cable trenches would do 


permanent damage to an ecological asset. 


Given the degree of damage done to the dune habitat by trampling at the cable landfall it is not 


proposed to undertake a detailed habitat assessment of that area. 


The scope of all surveys will be agreed with Natural England, as appropriate, prior to being 


undertaken. 
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5.6.5 Assessment of Impacts 


The data gathered during the desk study and field surveys will be used to undertake the 


ecological impact assessment for the project, which will be based on guidance issued by the 


Institute of Ecology and Environmental Management (IEEM, 2006). The method involves five key 


stages: 


� Consultation. 


� Baseline studies and evaluation of ecological receptors.  


� Identification of Valued Ecological Receptors.  


� Identification and characterisation of potential impacts.  


� Assessment of the significance of impacts. 


Statutory and non-statutory nature conservation organisations that will be consulted include 


Natural England, the Environment Agency, the County Ecologist for Lincolnshire, the Lincolnshire 


Wildlife Trust, the RSPB, British Trust for Ornithology (BTO), Lincolnshire Biodiversity Record 


Centre, local badger, mammal, bat and amphibian and reptile groups, County bird and butterfly 


recorders and the Botanical Society for the British Isles (BSBI).  A summary of the relevant 


planning policy, legislative context and key ecological legislation will be provided. 


The ecological assessment will include an evaluation of habitats and species present on site 


including an assessment of their importance at local, regional, national and international level.  


The potential impacts on the habitats and species present will be assessed including direct loss 


of habitats, impacts during construction including damage to valuable habitats, impacts during 


operation, and cumulative impacts with other potential developments in the area.  


5.6.6 Anticipated Likely Significant Impacts 


The following impacts during the construction, operational and decommissioning phases of the 


project would be considered within the assessment: 


� Direct loss, habitat fragmentation or species isolation at the substation location. 


� Direct loss and/or fragmentation of existing habitats, or species at the landfall or along 


the cable route corridor. 


� Disturbance or damage to existing habitats and/or species on or adjacent to the cable 


landfall and/or cable route corridor due to construction, operational or maintenance 


activities. 


� Disturbance or damage to existing habitats and/or species on or adjacent to the 


substation location due to construction, operational or maintenance activities. 


� Potential severance of aerial bat foraging routes. 


� Loss of breeding bird and/or over-wintering territories for birds. 
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� Indirect impacts on habitats and species at adjacent Local Wildlife Sites.  


� Potential impacts of altering discharge regimes and the pollution incidents. 


� Opportunities for biodiversity enhancement. 


Protection of species afforded by relevant legislation including the Wildlife and Countryside Act 


1981 (and amendments), the Countryside and Rights of Way Act 2000, The Natural Environment 


and Rural Communities Act 2006 and the Conservation (Natural Habitats) Regulations 1994 (as 


amended) will be taken into account, as will relevant non-statutory guidance. 


5.6.7 Summary of Approach 


Table 5.3: Summary of Approach: Ecology and Nature Conservation 


Potential Impact  


 


Likely significant impacts on ecological and nature conservation including:  


Direct loss of any existing habitats, or species at the landfall or along the cable 


route corridor; 


Disturbance or damage to any habitat or species within or adjacent to the route 


corridor due to construction or maintenance of the cables; 


Habitat fragmentation or species isolation; and 


Discharge/pollution. 


Survey/Study 


Proposed to 


Assess Impact 


A desk study, together with relevant site and species surveys will be carried out 


to establish the existing ecology and nature conservation interest of the areas 


covered by the onshore elements of the project.  


To supplement and update the desk-based study and to obtain detailed 


information on habitats present, an extended Phase 1 Habitat survey will be 


undertaken.  This will follow the standard method (JNCC 2003) and will also 


involve an assessment of potential habitat for protected species.  


The results of the Phase 1 survey will be used to identify the need for additional 


detailed species or habitat surveys, which may include surveys for invertebrates, 


reptiles, badgers, water voles, otters and bats as well as surveys of habitats, 


including hedgerows.  Survey methodologies will take into account the most 


recent species/habitat specific guidance.  


Method of Impact 


Assessment 


The impact assessment will be based on guidance issued by the Institute of 


Ecology and Environmental Management (IEEM, 2006).  
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5.6.8 Potential Mitigation and Monitoring  


Mitigation measures that can be incorporated into the project design to avoid or reduce the 


potential for adverse impacts on biodiversity, or to enhance biodiversity, will be identified.  


The cable route would been aligned to avoid any sites designated for their ecological importance 


and woodlands, and wherever possible to avoid important hedgerows and mature trees.  


Detailed surveys will determine a scheme of mitigation for the protection of terrestrial species. 


5.6.9 Summary of Required Studies  


The studies undertaken to inform the assessment of impacts on ecology and nature conservation 


would comprise: 


� Desk based study; 


� Phase 1 survey of route followed by detailed ecological surveys of terrestrial habitats and 


species, as required; and 


� Assessment of impacts on ecology and conservation 


It is proposed that dormice are not included in the assessment. 


5.7 Historic Environment 


5.7.1 Introduction 


The area within which the cable landfall, cable routes and substation options are located contains 


a wealth of historic features including deserted medieval villages, salterns, remnant ridge and 


furrow earthworks, relict sea banks, old churches and redbrick chapels, old windmills, historic 


halls and parkland landscapes such as at Gunby Hall, as well as more recent reminders of 


twentieth century events including disused WWII airfields and pill boxes.  Some of these are 


formally recognised as designated sites, whilst others are of local significance for their historic 


character.  Burgh le Marsh is a traditional and distinctive historic market town. 


The historic environment assessment will comprise an assessment of the known and potential 


heritage assets that may be affected by the onshore elements of the project, including an 


assessment of the setting of such assets. 


The term ‘heritage assets’ embraces all manner of features, including: buildings, parks and 


gardens, standing, buried and submerged remains, areas, sites and landscapes, whether 


designated or not and whether or not capable of designation (PPS5  Planning for the Historic 


Environment. Historic Environment Planning Practice Guide, paragraph 10). 
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5.7.2 Background Data and Information 


An initial review of the main heritage designations, including nationally designated sites, listed 


buildings and Conservation Areas has been undertaken as part of the initial landfall and cable 


route studies.  In addition, some locally important historic sites have been identified, such as the 


Ashington deserted medieval village in the vicinity of Skegness Stadium.  Further information will 


be sought from the Lincolnshire Historic Environment Record (HER) to complete the desk study 


(see below) 


5.7.3 General Description of the Onshore Project Area 


As noted in the introduction to this section the project area is rich in heritage assets.  


Nevertheless, there are no designated heritage assets in the vicinity of the landfall location and 


the cable route corridor is aligned to avoid designated sites.   


There are however a number of designated heritage assets in the vicinity of each of the four 


short listed substation zones as follows. 


Blue Zone 


There are 5 listed buildings or structures within some 500 m of the boundary of the Blue Zone, 


including the Grade II* listed Church of St Andrew.  The Historic Environment Record (HER) 


suggests medieval archaeology including a high status occupation site, within and adjacent to 


the zone footprint. 


Orange Zone 


There are 4 listed buildings or structures within some 500 m of the boundary of the Orange Zone.  


The HER reveals a number of undated enclosures and related features within the zone footprint, 


and evidence of medieval occupation in the vicinity. 


Purple Zone 


The medieval motte known as, Castle Hill which is a Scheduled Ancient Monument and a listed 


building are both within 500 m of the boundary of the Purple Zone.  The HER also suggests the 


presence of Hanby Deserted Medieval Village, and the later (C18th) Hanby Hall in the vicinity.  


Green Zone 


There is a single listed building within 500 m of the boundary of the Green Zone.  According to 


the HER the Welton le Marsh Medieval settlement lies immediately adjacent to the zone. 
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5.7.4 Proposed Assessment Methodology 


Scope  


The assessment of the likely significant impacts on archaeology and cultural heritage resources 


arising from all onshore elements of the project will consist, in the first instance, of the 


preparation of a desk based assessment (DBA).  Depending on the outcome of the DBA field 


evaluation in the form of either non-intrusive or intrusive surveys, or both, may be required. 


Desk Study  


The DBA will collate and describe the known heritage assets as follows: 


� buried archaeological sites, whether designated or not, within 1 km of the boundary of the 


substation site, and 500 m from the centre of each cable route corridor;  


� designated heritage assets of international and national significance (World Heritage 


Sites, Scheduled Monuments, Listed Buildings Grade I and II*, Registered Parks and 


Gardens of Special Historic Interest Grade I and II*, Registered Battlefields) within a 


circle of 5 km radius centred on the substation site and within the identified Zone of 


Theoretical Visibility (ZTV), and 500 m from the centre of each cable route corridor; and 


� designated heritage assets of regional and local significance (Conservation Areas, Listed 


Buildings Grade II, Registered Parks and Gardens of Special Historic Interest Grade II, 


locally designated Parks and Gardens, locally listed buildings, locally identified historic 


landscape areas) within a circle of 2 km radius centred on the substation site and within 


the identified ZTV, and 500 m from the centre of each cable route corridor. 


This DBA will be conducted with reference to the appropriate national, regional and local plans 


as well as the following legislation and guidance: 


� English Heritage ‘Wind Energy and the Historic Environment’ (2005); 


� Ancient Monuments and Archaeological Areas Act (1979); 


� Planning (Listed Buildings and Conservation Areas) Act (1990); 


� Planning Policy Statement 5: Planning for the Historic Environment (March 2010); 


� PPS 5: Planning for the Historic Environment, Historic Environment Planning Practice 


Guide (March 2010);  


� Institute of Field Archaeologists ‘Standards and Guidance for Archaeological Desk Based 


Assessment’ (1994, revised 2001); and 


� Highways Agency DMRB Volume 11, section 3, part 2 (incorporating HA208/07). 


In addition, consideration will be given to any specific cultural associations that the area may 


have, for example, in terms of literature or paintings. 
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Supplementary data  


Further supplementary data will be gathered through a walkover field survey from the cable 


landfall site to the substation site in order to provide information on the archaeological potential of 


the affected areas.  This survey will be conducted to: 


� Assess and validate data collected as part of the desk based assessment; 


� Identify the extent and condition of any visible archaeological monuments that might be 


affected, including any not previously recorded; 


� Assess the topography and geomorphology of the landfall, substation location and cable 


route(s); and 


� Inform an assessment of the context of the scheme components as part of the wider 


historic landscape. 


Previously unrecorded sites will be plotted accurately using GPS, local landmarks and tapes as 


appropriate, onto base plans.  Written descriptions, scale sketch plans and photographic records 


will be made of all previously unrecorded sites located within the study area. 


Key resources will be visited, or inspected as closely as is possible given potential access 


constraints, to assess potential impacts on settings and on the wider historic landscape and any 


associated features.  Work will be carried out by appropriately qualified and experienced 


archaeologists working alongside the project landscape architects. 


Field Evaluation 


The results of the desk-based assessment and site walkover will be discussed with the 


archaeological advisor to the local planning authorities and English Heritage (if appropriate).  


Such discussions would appraise the quality of available information and determine whether 


further evaluation in the form of non-intrusive (e.g. fieldwalking, geophysical survey) or intrusive 


(e.g trial trenching) archaeological fieldwork is required either for the EIA, or prior to construction.   


If necessary, archaeological surveys would be undertaken in order to identify the nature and 


significance of any buried remains that may be affected by the onshore elements of the project.  


Any archaeological fieldwork would be undertaken in accordance with a methodology agreed 


with the archaeological advisor to the local planning authorities and English Heritage (if 


appropriate). 


The magnitude of any impact that the project may have on identified historic environment 


resources, including the settings of those resources where appropriate, will be described.  Other 


proposed developments in the vicinity will be examined in order to identify any potential 


cumulative impacts.  Any likely significant impacts of the project on the overall historic landscape 


will also be assessed. 
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Appropriate mitigation measures will be described and the assessment of impacts will take 


account of any mitigation measures proposed as part of the project.  


Anticipated Likely Significant Impacts 


The following impacts during the construction and operational phases of the proposed 


development are anticipated. 


Landfall 


No significant archaeological issues are anticipated at the cable landfall. 


Substation and cable corridor  


Although the substation location and cable route corridor(s) avoid scheduled ancient monuments, 


and known archaeological sites identified in the Lincolnshire HER wherever possible, there 


remains a risk of encountering other significant archaeological remains. 


5.7.5 Summary of Approach  


Table 5.4: Summary of Approach: Cultural Heritage 


Potential Impact  


 


The assessment will consider the likely significant impacts of the onshore elements 


of the scheme on heritage assets. 


Survey/Study 


Proposed to 


Assess Impact 


The assessment of likely significant impacts on heritage assets arising from all 


elements of the onshore development will consist of: 


- Desk based assessment to collate and describe the known archaeological and 


cultural heritage resources. 


- Walkover field survey from the landfall site to the substation site(s) to provide 


information on the archaeological potential of the affected areas.  


- Site visit or inspection of key assets to assess potential impacts on settings and on 


the wider historic landscape and any associated features.  


The results of the desk-based assessment and site walkover will be discussed with 


the archaeological advisor to the local planning authority and English Heritage (if 


appropriate) to appraise the quality of available information and determine whether 


further evaluation in the form of intrusive or non-intrusive archaeological fieldwork is 


required. 


Any archaeological fieldwork would be undertaken in accordance with a 


methodology agreed with the archaeological advisor to the local planning authority 


and English Heritage (if appropriate). 
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Method of Impact  


Assessment 


The impact that the project may have on identified historic environment assets, 


including the settings of those assets where appropriate, will be described.  Any 


likely significant impacts of the proposed scheme on the overall historic landscape 


will also be assessed. 


Relevant guidance will be taken into account in assessing the likely impacts of the 


project, including published EH guidance, PPS5 and Highways Agency guidance.  


 


5.7.6 Potential Mitigation and Monitoring 


The cable corridor may require some pre-construction evaluation and/or other on-going 


monitoring and investigation during construction.  Pre-construction work would include detailed 


desk-based assessment leading to corridor amendments where necessary and/or the adoption of 


construction techniques that minimise the width of disturbance or avoid surface disturbance 


altogether.  


Where archaeological remains cannot be avoided, detailed investigations may be needed prior to 


construction, although this may be able to take place within the construction period.  


5.7.7 Summary of Required Studies 


The studies undertaken to inform the assessment of impacts on archaeology and cultural 


heritage resources would comprise: 


� Desk based assessment; 


� reconnaissance field survey; 


� assessment of likely impacts for EIA; 


� pre-construction evaluation; and 


� on-going monitoring and investigation during construction, as required. 


5.8 Ground Conditions 


5.8.1 Introduction 


The landscape of East Lincolnshire, particularly that of the Outmarsh and the Middle Marsh, has 


been shaped by a combination of its underlying geology, sea level change and various attempts 


by man, especially since the middle ages, to drain and reclaim the land. 
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This section describes the methodology proposed to assess both the impacts of the project on 


ground conditions and geology, and perhaps more importantly the influence that ground 


conditions may have on the overall development. 


5.8.2 Background Data and Information 


An initial review of the key geological designations and conditions has been undertaken.  No 


sites designated for their geological interest would be affected by any element of the scheme.  All 


aspects of the scheme avoid known areas of contaminated land recorded on the MAGIC (Multi-


Agency-Geographic-Information for the Countryside) database. 


5.8.3 General Description of the Onshore Project Area 


Landfall 


The area of the cable landfall comprises a gently shelving sandy beach backed by a narrow band 


of sand dunes.   


Cable Corridor 


The underlying geology of the central and eastern parts of the cable routes to all of the short 


listed substation locations is largely Quaternary marine alluvium comprising former tidal flat 


deposits of clay and silt.  These give rise to naturally wet, fertile loamy and clayey soils (see 


Section on Land Use, Soils and Agriculture).  The landform is generally flat and low lying, 


typically between sea level and 5 m AOD.  Some areas lie below sea level, whilst others 


representing the sites of former creeks may form occasional ridges.  Further westward the 


alluvium gives way to glacial till. 


Substation 


All of the four short listed substation locations are underlain by a varying thickness of glacial till 


over Cretaceous chalk. 


5.8.4 Proposed Assessment Methodology 


Scope  


The assessment will involve a desk study, and liaison with the Environment Agency (EA), the 


Lindsey Marsh Drainage Board, the local planning authorities, other local information sources 


and other regulatory bodies to establish the existing ground conditions of the project area, and in 


particular any potential hydrogeological and ground contamination constraints associated with 


the proposed substation location, the cable landfall and the onshore cable route(s). 
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Desk Study  


The following information sources would be interrogated for the desk study: 


� Ordnance Survey maps; 


� Geological maps; 


� 1:250,000 Soil Map of the UK; 


� Hydrogeology map of England and Wales; 


� Groundwater Sensitivity Maps; 


� Historical land use mapping to assess the potential for ground contamination (e.g. the 


Orange Zone is located on part of former WWII RAF Spilsby); 


� Local Authority contaminated land records; and 


� Maps on the MAGIC website for locations of sensitive sites such as Sites of Special 


Scientific Interest, Special Areas of Conservation etc. 


Where potential sources of contamination are identified and are relevant to the overall scheme 


assessment, the means by which the contamination source, pathways and receptors (such as 


watercourses and ecologically important sites) may interact will be assessed in terms of 


sensitivity and risk of pollution. 


The results of the desk study will inform the location and design of the electricity substation and 


the alignment and construction methodology of the cable route(s).  It will identify whether any 


necessary further targeted data collection is required at specific locations.  Such data collection 


may require a ground investigation, the specification of which would be agreed with the local 


authority and the Environment Agency prior to commencement. 


The results of the desk study (and any subsequent ground investigations) would be used to 


inform the ES chapter, the Construction Environmental Management Plan (CEMP) and any 


construction method statements (including appropriate remedial measures) required for the 


various elements of the project. 


5.8.5 Anticipated Likely Significant Impacts 


No likely significant impacts are anticipated in respect of ground conditions. Should contaminated 


soils be encountered they could have an adverse impact on the construction phase as there may 


be an increased risk to construction workers from contact with contaminants as well as risks 


associated with contaminated run-off and impacts on water quality..  Any off-site removal of 


contaminated soils may also have an impact during construction due to increased vehicle 


movements and use of landfill void.  







Triton Knoll Offshore Wind Farm Ltd Environmental Impact Assessment Scoping Report  


172 


5.8.6 Summary of Approach  


Table 5.5: Summary of Approach: Ground Conditions 


Potential Impact  


 


The assessment will consider the likely significant impacts of the onshore elements 


of the project on ground conditions and geology, and the influence that ground 


conditions may have on various aspects of the overall development (e.g. alignment 


and/or construction methodology of cable routes). 


Survey/Study 


Proposed to 


Assess Impact 


The assessment of likely significant impacts on ground conditions would comprise: 


Review of the legislative and policy context; 


Desktop baseline study to identify ground conditions prevailing across all elements 


of the project and, in particular, the potential for contaminated land; 


Assessment of risk posed by ground and groundwater conditions; 


Identification of remedial measures to mitigate any potential impacts. 


Method of Impact  


Assessment 


The impact that the onshore elements of the project may have on identified ground 


conditions (including contamination) and geology will be described.  Any likely 


significant impacts of the proposed scheme will be assessed. 


Relevant guidance will be taken into account in assessing the likely impacts of the 


scheme.  


 


5.8.7 Potential Opportunities for Mitigation and Monitoring 


If features of significant geological importance are revealed during construction measures to 


record them would be taken. If contaminated material that requires excavation is encountered 


during construction management and occupational hygiene measures will be implement as 


necessary. 


5.8.8 Summary of Required Studies 


The following studies would be undertaken: 


� Desk Study including a contaminative uses (historic) search. 


� Site/route walkover survey. 


� Constraints mapping. 


� Conceptual model and Phase 1 risk assessment (contamination) (if required). 


� Development of mitigation measures to be incorporated into CEMP (as required). 
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� Impacts assessment taking into account mitigation proposed as part of the project (as 


required). 


No significant impacts on ground conditions are expected, however issues arising during desk 


study or intrusive works would be addressed at EIA or pre-constructionas appropriate. 


5.9 Water Resources and Flood Risk 


5.9.1 Introduction 


This section describes the methodology proposed to assess the impacts of the onshore parts of 


the project on hydrology and flood risk.  


The project area includes a number of key hydrological features, including the Steeping River, 


some major dykes (e.g. North Drain and Orby Drain) and numerous smaller drainage ditches and 


the adjacent Steeping River.  Within the project area the majority of watercourses are the 


responsibility of the Lindsey Marsh Drainage Board (LMDB). 


5.9.2 Background Data and Information 


The main hydrological features of the area have been identified, and initial reviews of flood risk 


as advised by the Environment Agency, and the results of the Agency’s Coastal Hazard Mapping 


has been undertaken. 


All of the four short listed substation zones lie entirely (Blue Zone) or partially within the LMDB 


catchment areas.  The LMDB has modelled the catchment within which the Green Zone is 


located and has identified a 100 year standard of protection for that zone.  None of the other 


three zones have been modelled. 


5.9.3 General Description of the Onshore Project Area 


Landfall 


Whilst there are no watercourses in the immediate vicinity of the cable landfall the offshore 


cables will need to pass under or through the existing sea defences between Chapel St Leonards 


and Ingoldmells.  This is likely to require directional drilling from below the mean high water mark 


to inland of the static caravan park next to the landfallor further inland, under the sea defences to 


the beach area. 


Cable Route 


The cable routes will cross a number of important dykes and numerous other smaller ditches and 


watercourses, although none are main river. 
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Substation 


The Blue Zone lies entirely within the LMDB Thorpe Culvert catchment. Despite being 


immediately adjacent to the Steeping River it lies within Flood Zone 1 as defined by the 


Environment Agency.  The probability of flooding in Flood Zone 1 is less than 1 in 1,000 in any 


year.  Nevertheless, the Agency has advised that there may be a residual risk of flooding of the 


zone should a breach overtopping of the river’s raised defences occur, and should this zone be 


taken forward an investigation of these risks should be undertaken. 


The Orange Zone is within the LMDB Steeping Gravity Area.  The eastern half (approximately) of 


the zone is within the catchment of the small watercourse that forms part of the eastern boundary 


of the zone.  This is the responsibility of the LMDB.  The Orange Zone is within the EA Flood 


Zone 1. 


Much of the central part of the Purple Zone is within the responsibility of the LMDB, however the 


small watercourse that runs north-south through the zone (Hogs Beck) is not a LMDB 


watercourse.  Although all of the Purple Zone is within EA Flood Zone 1 the area immediately to 


the north adjacent to Hogs Beck is within EA Flood Zone 3 (1 in 100 chance of fluvial flooding in 


any year). 


The south eastern part of the Green Zone is within the responsibility of the LMDB although all of 


the zone lies within EA Flood Zone 1. 


5.9.4 Proposed Assessment Methodology 


Scope  


The assessment of likely impacts on water resources would include the impacts on the prevailing 


hydrological, surface water drainage, flooding and water quality environments at the cable 


landfall, along the cable corridors and at the substation site. 


Desk Study  


The initial phase of the assessment would comprise baseline data collection.  This will involve a 


desk study, and liaison with the EA, the Lindsey Marsh Drainage Board, the local water authority 


and other regulatory authorities to establish key hydrological constraints to the development.  


The desk study will include reference to maps and published information regarding the 


topography and hydrology of the areas covered by all elements of the project including any 


previous published reports.  A walkover survey would be undertaken to ascertain the current 


conditions and to assist in the preparation of a detailed schedule of hydrological (and other) 


features that would need to be crossed by the cable route(s).  


Main sources of publicly available information used in the assessment would include: 


� Ordnance Survey maps. 


� Environment Agency flood maps. 
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� Environment Agency Coastal Hazard Mapping. 


� Lindsey Marsh Drainage Board catchment area information and reports. 


� Previous assessments or reports; 


� Natural England website for SSSI boundaries, assessments and designations. 


� MAGIC (Multi-Agency-Geographic-Information for the Countryside) website. 


� Highways Agency DMRB Volume 11, section 3, part 10 (incorporating Guidance Note 


45/09 (November 2009)). 


At this stage it is not anticipated that site investigations would be required at any of the short 


listed substation locations, apart from potentially the Purple Zone where Hogs Beck runs through 


the zone from north to south.  The desk study and site walkover survey would determine any 


requirements for further site investigation.  


5.9.5 Assessment of Impacts  


The assessment is likely to require some or all of the following: 


� Identification of any hydrological constraints to the proposed development (landfall, 


substation and cable route). 


� Consideration of likely significant impacts at the cable landfall as a result of coastal 


processes taking into consideration climate change. 


� Consideration of likely significant impacts arising during construction, including potential 


for pollution and run off. 


� Confirmation of the EA modelled flood level for the substation site with the Agency, 


including potential impacts of climate change, and comparison of these flood levels 


against topographic levels over the site and surrounds. 


� Assessment of the existing surface-water runoff regime at the substation site, and 


determination of the potential impacts of the development on peak runoff rates and flow 


directions. 


� Development of a conceptual mitigation strategy for the proposed development, including 


an outline for appropriate surface-water drainage (SUDS) at the substation location. 


� Consideration of flood storage compensation measures (if required). 


� Assessment of impacts within the ES chapter. 


There will be a need for completion of a Flood Risk Assessment (FRA) for the onshore elements 


of the project, notably the proposed substation irrespective of whichever short listed option is 


taken forward.  All of the four short listed substation sites are in Flood Zone 1 as defined by the 


Environment Agency.   
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Hence the risk of fluvial and tidal flooding is considered to be low.  Nevertheless, due to the size 


of the site (in excess of 0.5ha), under the guidelines in Planning Policy Statement 25 (PPS25) 


there is a need to consider the potential alteration of the surface water runoff regime, and assess 


the adverse impacts on the local and catchment-wide risk of flooding.  


5.9.6 Anticipated Likely Significant Impacts 


Likely impacts associated with the project would be identified as follows: 


� Potential for flooding (both coastal and fluvial) during the operation of the project. 


� Potential for the operation of the project to cause flooding. 


� Risk of contaminated water run-off from the construction corridor and at the landfall. 


� Subsequent impacts of that run-off on water quality. 


Operational impacts are likely to relate to the potential for flooding on, and arising from, the 


substation.  A FRA will be undertaken to determine the level of that risk.   
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5.9.7 Summary of Approach  


Table 5.6: Summary of Approach: Hydrology and Flood Risk 


Potential Impact  


 


The assessment will consider the likely significant impacts of the onshore elements 


of the project on hydrology and flood risk.  This may include the potential risk of 


contaminated water run-off and impacts on water quality, especially during 


construction.  


Survey/Study 


Proposed to 


Assess Impact 


The assessment of impacts on water resources would include those on the 


prevailing hydrological, surface water drainage, flooding and water quality 


environments at the landfall site, along the cable routes and at the substation site.  


This would include: 


Baseline data collection.  


Site walkover survey would determine the likely requirements for further site 


investigation.  


Identification of potential impacts. including flood risk and contaminated water run-


off. 


Identification of an appropriate drainage design strategy for the substation location 


(e.g. SUDS). 


Flood Risk Assessment (FRA) for the project, notably the proposed substation(s).  


Development of a mitigation strategy (if required). 


Consideration of flood compensation measures (if required). 


Method of Impact  


Assessment 


The impact that the onshore elements of the project may have on identified 


hydrological features and flood risk will be described.  Any likely significant impacts 


of the proposed scheme will be assessed. 


Relevant guidance will be taken into account in assessing the likely impacts of the 


scheme.  This may include the most recent guidance from the Highways Agency 


expressed in Guidance Note 45/09 (November 2009) that now forms part of the 


Design Manual for Roads and Bridges (DMRB, Volume II, section 3, part 10).  
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5.9.8 Potential Opportunities for Mitigation and Monitoring 


Appropriate measures to protect water resources would be implemented, including pollution 


control measures.  


5.9.9 Summary of Required Studies 


The following studies would be undertaken: 


� Desk Study. 


� Site/route walkover survey. 


� Constraints mapping. 


� Characterisation of project risks to water environment. 


� Development of mitigation measures for entry into CEMP. 


� Flood Risk Assessment. 


� Impacts assessment taking into account mitigation proposed as part of the project (as 


required). 


5.10 Land Use, Soils and Agriculture 


5.10.1 Introduction 


The majority of the land of the project area is in arable agricultural production.  However, the 


area of the cable landfall, landward of the sea defences comprises a holiday caravan park and 


associated development. 


All of the four short listed substation locations occur on soils derived from chalky till (Holderness 


Association) whereas much of the cable route corridors are in soils derived from alluvium 


(Wallasea 2 Association). 


Soils in the UK are classified in agricultural terms using the Agricultural Land Classification (ALC) 


system.  This system grades agricultural land from Grade 1 (best quality) through to Grade 5 


(poorest quality) based on factors including climate, nature of the soil and site-based factors.  


This section describes the methodology proposed to assess the impacts of the onshore elements 


of the project on land use, soils and agriculture.  


5.10.2 Background Data and Information 


An initial review of land uses and existing ALC information for the project area has been 


undertaken.  A site visit has been undertaken by an experienced land use consultant to the cable 


landfall, cable routes and short listed substation sites referred to herein.  
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5.10.3 General Description of the Onshore Project Area 


Landfall 


In the area of the cable landfall, immediately behind the sea defences there is a service road, 


landward of which is a holiday caravan park and associated development. 


Inland of the sea defences the area around the cable landfall is classified as ALC Grade 3 


according to the 1988 MAFF ALC map of the area.  


Cable Route 


The alignment of all cable route corridor options has been designed to avoid built up areas and 


dwellings by a minimum distance of 100 m wherever possible. Furthermore it has sought to avoid 


designated areas, areas of woodland and to minimise the number of watercourses, dykes and 


ditches that need to be crossed. 


All cable route options only run through areas of ALC Grade 3 agricultural land  


Substation 


The four short listed substation options were selected partly on the basis that there would be no 


direct loss of any designated sites, woodland and that the noisiest part of the substation could be 


more than 400m from the nearest dwelling.  All of the four short listed substation zones are 


therefore in relatively remote areas in which arable land is the dominant land use. 


The Blue Zone, the Orange Zone, the Green Zone, and the north east part of the Purple Zone 


are located on ALC Grade 3 agricultural land according to the 1988 MAFF ALC map of the area.  


The remainder of the Purple Zone is ALC Grade 2 agricultural land. 


5.10.4 Proposed Assessment Methodology 


Scope  


The assessment would consider the likely significant impacts of the onshore elements of the 


project on the existing soils, agricultural and land use framework.  The framework of agricultural 


land use includes both the physical agricultural resource in terms of the soils materials being 


used for agricultural production and also the nature and operation of the types of farming 


enterprises.  The assessment of impacts in relation to agriculture would therefore include the 


assessment of: 


� Soil resources affected by construction activities; 


� Agricultural land quality of the soils affected; 


� Likely impact of substation on farm holding(s); and 


� Likely impacts on farm holdings during the construction phase.  
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The methodology for the assessment of the impacts on land use, agriculture and soils arising 


would be informed by the following current guidance: 


� DMRB Volume 11, Section 3, Part 6 (Land Use); 


� EIA Guidance; 


� DEFRA guidance including the Construction Code of Practice for the Sustainable Use of 


Soils on Construction Sites (2009) 


The assessment would, in particular need to address the requirements of DEFRA guidance on 


the sustainable use of soils on construction sites. 


The assessment work would be carried out in the following stages. 


Desk Study  


A desk top assessment will include a review of the following information: 


� Published Soils Information from the Soil Survey of England and Wales (1:63,360 and 


1:250,000); 


� MAFF Published 1 inch to 1 mile ALC Sheets; 


� British Geological Sheets at 1:50,000; 


� Detailed DEFRA survey information; and 


� Published Climatic Information from the Soil Survey LANDIS database.  This information 


is relevant to the assessment of key criteria within the Agricultural Land Classification 


system. 


In addition, the desk study will include consideration of the farm holdings.  This will draw on the 


following published information to identify patterns of farming and land use along the proposed 


route: 


� Aerial photography; 


� DEFRA farming statistics; and 


� Land Registry information, if available. 


5.10.5 Field Survey for Soil Resources and Agricultural Land Classification  


This survey would be carried out as a verification of the published information collected, based 


on reconnaissance survey work, to identify the characteristics of the main soil types along the 


route and their limitations.  This would be undertaken using a 1m Dutch hand auger to examine 


soil profiles along the route corridors.  


This information would be used to draw together a soil management strategy for the construction 


process, in line with DEFRA guidance. 
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5.10.6 Field Survey for Farm Holdings  


The impacts on farm holdings would consider information provided by the project’s land agents 


and/or directly from the farmers at the potential landfall and substation sites and along the cable 


route.  


5.10.7 Assessment of Impacts  


The assessment of impacts on soils, agriculture and land use would include:  


� Assessment of impacts on soils and agricultural land quality; 


� Assessment of impacts on farm holdings ;and 


� Provision of Soil Management Strategy for construction in line with DEFRA guidance. 


5.10.8 Anticipated Likely Significant Impacts 


A potential significant impact at the cable landfall could be the sterilisation of a ~50 m cable 


corridor over which caravans would not be able to be located (for permanent access, but also 


see Section on Electric and Magnetic Fields). 


The main impacts on agricultural and soil resources will be in the areas covered by the cable 


route corridors arising from trenching activities during the construction phase.  


It would be assumed that landowners would specify any special land access arrangements 


during way leave negotiations and that significant impacts on land holdings as a result of the 


temporary works could be avoided and would cease on reinstatement. 


At any of the four potential substation locations a possible significant impact could be the loss of 


productive agricultural land to the land owner or operator. 
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5.10.9 Summary of Approach  


Table 5.7: Summary of Approach: Agriculture, Land Use and Soils 


Potential Impact  


 


The assessment will consider the likely significant impacts of the onshore elements 


of the project on agriculture, soils and land use, which are anticipated to include 


impacts on agricultural and soil resources as a result of the substation location and 


during cable trenching and temporary impacts on farm holdings.  


Survey/Study 


Proposed to 


Assess Impact 


The work would include a desk study to consider existing information in relation to 


agricultural land quality and farm holdings. 


A field survey would be undertaken as a verification of the published information 


collected, based on reconnaissance survey work, to identify the characteristics of 


the main soil types along the route and their limitations.  


The impacts on farm holdings would consider information provided by the projects 


land agents and/or directly from the farmers along the route.  


 


Method of Impact  


Assessment 


The impact that the project may have on agriculture and land use will be described. 


Any likely significant impacts of the project will be assessed. 


Relevant guidance will be taken into account in assessing the likely impacts of the 


project.  This would include the DEFRA Code for the Sustainable Use of Soils on 


Construction Sites. 


 


5.10.10 Potential Opportunities for Mitigation and Monitoring 


The incorporation of good practice in soil handling and restoration, wherever possible, from the 


following documents can assist in minimising any damage to soil materials during the 


construction process: 


� MAFF 2000 Soil Handling Guide; 


� DEFRA Code of Practice for the Sustainable Use of Soils on Construction Sites (2009). 


Important principles to be considered in the construction process include: 


� The early identification and appropriate management of the soil materials at the 


substation site.  These would be identified during the soil survey. 
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� Careful planning of construction routes and construction compounds to minimise soil 


disturbance. 


� Timing of soil handling operations. 


� Choice of soil handling machinery. 


� Separate stripping, storage and reinstatement of topsoil and subsoil resources. 


� Careful supervision of soil handling operations on site. 


These measures would be incorporated into a soil management strategy for the working and 


reuse of soils for landscaping purposes.  


5.10.11 Summary of Required Studies 


The studies undertaken to inform the assessment of impacts on soils, agriculture and land use 


would comprise: 


� A desk top assessment of relevant published information, including data on soils and 


farm holdings; 


� A field survey to characterise the soils and soil depths, inform a soil management 


strategy and identify likely impacts on farm holdings; and 


� Assessment of the likely impacts as part of the ES. 


5.11 Traffic and Transport 


5.11.1 Introduction 


The 2nd Lincolnshire Local Transport Plan 2006/7 to 2010/11 has been drawn up in accordance 


with the requirements of the Transport Act 2000.  The Transport Plan identifies the A158 as the 


only principal road corridor in the area. 


The key transport issues in Lincolnshire are: 


� a large, sparsely populated rural county;  


� a poorly performing economy in relation to the rest of the East Midlands and the county; 


� substantial population growth in recent years (4 times the national average between 1991 


and 2001) which is set to continue; 


� social exclusion in the deeply rural areas and social deprivation, particularly on the East 


Coast and in parts of the larger urban areas; 


� relatively high levels of traffic growth and higher than average car ownership; 


� historically, a poor road safety record, although this has improved in recent years;  


� an extensive highway network (over 9000 km of roads) to maintain; and 
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� relatively poor quality roads providing access to some areas due to ground conditions 


and other constraints such as tight bends and narrow carriageways through historic 


settlements.  


Recognition of the above issues will underpin our approach to the assessment of traffic and 


transport issues related to the project (cable landfall, cable corridor and cable laying, substation 


development and operation), particularly during the construction period. 


5.11.2 Background Data and Information 


An initial review of the Transport Plan documents has been undertaken, together with a site visit 


to the cable landfall location and the four short listed substation locations. 


5.11.3 General Description of the Onshore Project Area 


Landfall 


The area of the JTBs is unlikely to be directly accessible from the public highway and will require 


a temporary construction access, albeit this is likely to follow the inland cable route itself which 


will act as a linear access route during construction.  The nearest significant highway is the A52 


more than a kilometre to the west. 


Cable Routes 


Depending on which substation zone is being served the cable routes would cross one or more 


‘A’ roads. All cable routes would cross the A52 (except the purple zone), and the A158 and the 


A1028 (Bluestone Heath Road) would potentially be crossed by cable routes entering or exiting 


the Blue, Orange and Green zones.  In addition numerous minor roads would be crossed at 


various locations by all cable corridors. 


No operational railway lines would be crossed by any of the proposed cable routes. 


Substation 


Potential construction routes to each of the four short listed substation zones are shown on 


Figures 5.1 (Blue Zone), Figure 5.2 (Orange Zone), Figure 5.3 (Green Zone) and Figure 5.4 


(Purple Zone). 
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Figure 5.1 Potential Construction routes to Blue Zone 
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Figure 5.2 Potential Construction routes to Orange Zone 
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Figure 5.3 Potential Construction routes to Green Zone 
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Figure 5.4 Potential Construction routes to Purple Zone 


 


5.11.4 Proposed Assessment Methodology 


Scope  


The scope of the traffic and transport assessment would consider the potential environmental 


impacts on the local highway and transport network at, and in the vicinity of, the cable landfall, 


substation site and cable corridors, arising from predicted travel demand associated with the 


project (both during operation and construction) and the potential impacts of severance and 


disruption to the road network during construction.  The main traffic impacts would occur during 


the construction period and include the transport of construction materials and abnormal loads to 


the cable landfall, the preferred substation site and to various locations on the cable route.  The 


assessment would be undertaken with regard to relevant national and local transport policies. 


The environmental impacts of traffic and transport will be assessed in accordance with guidance 


contained in the following principal sources: 
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� Guidelines for the Environmental Assessment of Road Traffic, Guidance Note 1. The 


Institute of Environmental Management (1993); 


� Guidance for Transport Assessment, Department for Transport (2007); 


� Highways Agency DMRB Volume 11 (various sections); 


� The Manual of Streets, Department of Transport/Department for Communities and Local 


Government (2007); 


� Circular 02/07: Planning and the Strategic Road Network; and 


� Department of Transport – Transport Analysis. 


The ‘Guidelines for the Environmental Assessment of Road Traffic’ suggest two broad rules can 


be used as a screening process to identify the appropriate extent of the assessment area.  These 


are: 


“Rule 1 - Include highway links where traffic flows would increase by more than 30% (or the 


number of HGVs would increase by more than 30%); and 


Rule 2 - Include any other specifically sensitive areas where traffic flows would increase by 


10% or more.” 


Where the predicted increase in traffic flow is lower than the thresholds, the guidelines suggest 


the significance of the impacts can be stated to be low or insignificant and further detailed 


assessments are not warranted. 


Once operational it is expected that the substation will not be manned on a permanent basis and 


that the number and frequency of personnel required to maintain the substation on a routine 


basis will be very few and infrequent.  No maintenance is anticipated to be required for the 


underground cables and the Joint Transition Bays, although a permanent 4 x 4 entry to the 


relevant field may be required.   


Consequently an environmental assessment of the traffic impacts during the operation of the 


scheme is not warranted.  It is considered unlikely that a formal Transport Assessment (TA) will 


be required to accompany the Development Consent Order application for the proposed onshore 


elements of the project, as TAs principally relate to developments that generate significant 


permanent increases in travel as a direct consequence of their function, for example, retail parks 


and residential developments.  However, the Highway Authority will be consulted on the need for 


a TA dealing with the construction impact of the proposed development. 


Information to be included in the ES will be confined to confirming the above by providing more 


detail on the number and frequency of maintenance staff, and only address the local transport 


impacts of the development during construction (including mitigation measures to deal with any 


identified impacts). 







Triton Knoll Offshore Wind Farm Ltd Environmental Impact Assessment Scoping Report  


190 


5.11.5 Collation of data  


The following items of work will provide important baseline data to inform the environmental 


traffic and transport assessment:  


� Identification of construction transport movements and routes associated with landfall 


works, cable laying and substation construction. 


� A desktop review of the proposed substation and landfall sites and cable route(s) to 


identify the key locations where transport issues may be of concern. 


� A site visit (combined with the abnormal loads study) to review potential access 


arrangements at the cable landfall, the substation location and at key locations along the 


cable routes. 


The identification of constraints and potential issues associated with the existing highway 


infrastructure or other committed developments.  These will include parts of the affected network 


that are or will be operating at or close to capacity, areas where severance might be affected, the 


locations of sensitive receptors and parts of the network with poor highway safety records. 


� Initial consultation with Lincolnshire County Council as Highway Authority. 


� An explanation of working methods involving cable laying equipment, including the 


identification of potential compounds and lay down areas during construction. 


� The identification of locations and times where traffic management or route diversions 


may be necessary. 


5.11.6 Impact Assessment  


An impact assessment would be undertaken, based on the following items of work: 


� Confirmation of likely number of vehicular movements during the operation andx 


maintenance of the substation, and the calculation of traffic flows for use in the 


assessment. 


� Calculate the percentage impact of new traffic flows on key parts of the highway network. 


� The review of personal injury road traffic accident records on the parts of the network 


affected by the project during construction. 


� The consideration of possible driver delay resulting from traffic management associated 


with the scheme. 


� The consideration of changes in pedestrian delay resulting from traffic associated with 


the scheme. 


� The consideration of changes to pedestrian amenity resulting from traffic associated with 


the scheme. 


� Assessment of the findings and implications of the abnormal loads study. 


� The identification of measures to mitigate adverse transport impacts. 
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The construction transport assessment will concentrate on road traffic associated with the 


construction of the onshore elements of the project i.e. it excludes the supply of personnel and 


materials to ports elsewhere serving the offshore construction project.  


5.11.7 Abnormal Loads Study  


In addition to general HGVs accessing the cable landfall site and cable corridors, abnormal loads 


carrying substation construction components would be transported on vehicles that are longer, 


wider and heavier than standard HGVs.  Transformers may weigh in the region of 350 tonnes. 


An abnormal loads study associated with construction and maintenance at the landfall and 


substation sites and any associated infrastructure, would be undertaken which would include the 


following: 


� The identification of a detailed schedule of abnormal load movements. 


� Consultation with relevant Highway Authority or Authorities. 


� A review of available practical routes connecting with the national strategic highway route 


network and the ‘High and Heavy Load Grid’ (the High Load Grid is for loads equal to or 


greater than 18 feet or 20 feet and the Heavy Load Grid is for loads equal to or greater 


than 223.52T on 12 axles or 259.08T on 14 axles) 


� A site visit (see also above) to review sensitive parts of the highway network. 


� Identification of mitigation measures where appropriate. 


� The preparation of a report summarising and setting out the conclusions of the work. 


A Route Access Study would combine with the abnormal loads study to identify the most suitable 


route for transporting the largest scheme components to the various locations between landfall 


and substation from the nearest appropriate point on the ‘High and Heavy Load Grid’ will be 


undertaken.  This report will assess the suitability of the route to accommodate the 


manoeuvrability and loading requirements of the transportation vehicles and components 


associated with the onshore elements of the project.  The study will include vehicular swept path 


analysis and the identification of other constraints (e.g. weight or height restrictions) to determine 


areas where road modifications or improvements may be required. 


The study will include consultation with the relevant authorities regarding the suitability of the 


proposed access route.  


5.11.8 Anticipated Likely Significant Impacts 


During the construction phase, traffic is likely to be generated by a range of activities including: 


� Construction workers arriving and leaving the substation site and along the route 


corridor(s). 


� Supply of construction materials and plant including cable and substation components. 
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� Movement of plant. 


� Removal of soil resources, spoil or waste. 


� Service vehicles and visitors. 


Once construction at the landfall and the substation sites and the cable laying operations are 


complete, the impact on the local road system will be minimal.  There will be no permanent 


staffing needed at the substation, but access will be required from time to time for routine 


maintenance.  Impacts related to decommissioning will be considered, where details of these are 


known. 


5.11.9 Summary of Approach 


Table 5.8: Summary of Approach: Traffic and Transport 


Potential Impact  


 


The assessment will consider the likely significant impacts of the onshore elements 


of the project on traffic and transport, primarily during the construction phase arising 


from, inter alia, the construction workforce and materials, movement of plant and 


the removal of soil resources, spoil or waste. 


Survey/Study 


Proposed to 


Assess Impact 


The work would include a desk study and site visits to review the sensitive parts of 


the road network.  The work will include an abnormal loads study.  


Method of Impact  


Assessment 


The impact that the proposed development may have on traffic and transport will be 


described. This will take into account relevant guidance, including: 


Guidance for Transport Assessment, Department for Transport (2007); 


Highways Agency DMRB Volume 11 (various sections); 


The Manual of Streets, Department of Transport/Department for Communities and 


Local Government (2007); 


Circular 02/07: Planning and the Strategic Road Network; 


Guidelines for the Assessment of Road Traffic, The Institute of Environmental 


Management (1993); and 


Department of Transport – Transport Analysis. 
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5.11.10 Potential Opportunities for Mitigation and Monitoring 


Appropriate mitigation measures will be identified for the construction phase of the project, 


including hours of construction operations. 


5.11.11 Summary of Required Studies 


The following studies would be undertaken: 


� Confirmation of traffic flows likely to be generated by the project.  


� Collection of baseline traffic and accident data to assist in the understanding of key 


constraints for construction access. 


� Characterisation of construction traffic requirements including weights and dimensions of 


abnormal loads. 


� Site access studies to substation location and key locations on cable corridor(s). 


� Route access study for abnormal loads. 


� Development of draft construction travel plan. 


It is considered very unlikely that a TA would be required as operational impacts will be 


negligible.  Construction impacts are likely to be limited solely to local roads where the 


percentage change in traffic flows may be significant. 


5.12 Air Quality 


5.12.1 Introduction 


This assessment would consider the impacts of the proposed onshore elements of the project on 


air quality, in relation to existing air quality conditions and standards/targets.  It is not anticipated 


that any significant emissions to air will occur during the operation of the substation.  No 


significant emissions to air are emitted during the operation of an electricity substation and the 


number of maintenance vehicles required is negligible.  Therefore the assessment of air quality 


would be confined to the potential impacts during construction. 


5.12.2 Background Data and Information 


The Lincolnshire Pollution Group (which includes East Lindsey District Council), along with 


Lincolnshire County Council, have carried out a combined Stage 1 Air Quality Review and 


Assessment as required under Section IV of the Environment Act, 1995.   
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The assessment has been carried out in accordance with guidance set down by the Department 


of the Environment, Transport and the Regions (LAQM, G1(97)).  The pollutants considered are: 


nitrogen dioxide (NO2), sulphur dioxide (SO2), carbon monoxide (CO), particulate matter less 


than 10 microns in diameter (PM10), benzene, lead (Pb) and 1,3-butadiene. 


5.12.3 General Description of the Onshore Project Area 


At the current time no Air Quality Management Areas have been designated within project area 


outside of Skegness. 


5.12.4 Proposed Assessment Methodology 


Whilst no likely significant local or regional air quality impacts are anticipated during the operation 


and maintenance of the substation this would be verified as part of the air quality assessment. 


The project will not affect targets for ambient air (NOx or PM10) either in the short term or on an 


annual basis.  Any air quality impacts that may occur are most likely to arise during the 


construction phase of the project as a result of the generation of dust.  The assessment of 


impacts would identify those construction activities that might generate dust and propose 


mitigation measures to control the impacts on local receptors through the development of control 


measures.  


5.12.5 Scope  


The approach to the assessment will have regard to: 


� The UK Air Quality Strategy (AQS), Defra (2007); 


� The Air Quality Standards Regulations, Defra (2007);  


� Highways Agency DMRB Volume 11, section 3, part 1 (incorporating HA207/07). 


� Local Air Quality Management. Policy Guidance LAQM.PG(09); and  


� Technical Guidance LAQM.TG(09), Defra (2009). 


The current air quality in the area would be established with specific regard to the findings of the 


Review and Assessment process of Local Authorities, the results of available local monitoring 


and data available at the National Air Quality Information Archive. 


The Highways Agency’s Design Manual for Roads and Bridges (DMRB) methodology provides 


criteria for determining those roads affected by a project and, therefore, requiring a local air 


quality assessment. 
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The results of the traffic and transport environmental assessment will be reviewed in the context 


of these criteria to determine whether an assessment of construction-related vehicle emissions is 


required.  It is envisaged that this will scope out the necessity for quantitative modelling.  


A risk assessment of dust and emissions during construction would be undertaken, using the 


London Best Practice Guide (LBPG) on Construction Dust formulated by the Air Pollution 


Planning and the Local Environment (APPLE) working group. Although the project is not located 


within London, the LBPG provides a useful framework within which to evaluate air quality risks 


during the construction phase. 


Appropriate mitigation measures would be recommended to control dust nuisance impacts and 


emissions during construction, consistent with the level of risk.  


5.12.6 Summary of Required Studies 


The assessment of construction air quality impacts would include: 


� Identification of dust generating activities; 


� Review of the Transport Study;  


� Identification of appropriate mitigation measures to be adopted as part of the project; and 


� Assessment of likely impacts. 


5.13 Noise and Vibration 


5.13.1 Introduction 


This assessment would consider the impacts of the proposed onshore elements of the project on 


noise and vibration, including impacts on ecological and other sensitive receptors from 


construction and operational activities.  


5.13.2 Background Data and Information 


A review of the Campaign for the Protection of Rural England (CPRE) tranquillity maps has been 


carried out and a site visit undertaken to identify key groups of sensitive receptors in the areas 


around the proposed landfall, substation and cable route options.  


5.13.3 General Description of the Onshore Project Area 


The CPRE county map for Lincolnshire indicates the full range of tranquillity categories within the 


project area.  It should be noted that the CPRE tranquillity maps are based on 44 different factors 


which add to or detract from people’s feelings of tranquillity, not just noise levels, although noise 


is an important component.   
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The national and county maps available on the CPRE website show some eight categories of 


tranquillity from ‘least tranquil’ to ‘most tranquil’ based on 0.5km x 0.5km squares. 


The built up areas to the north (Chapel St Leonards) and south (Ingoldmells) of the cable landfall 


fall into the ‘least tranquil’ category although the cable landfall area itself is of ‘medium’ 


tranquillity.  The Blue Zone falls within the ‘most tranquil’ category whilst the other three short 


listed substation locations all fall towards the most tranquil end of the tranquillity spectrum.  


Despite these the general area within which the Orange, Purple and Green Zones constitutes a 


mosaic of tranquillity categories with villages and the road network tending toward the least 


tranquil category.  


In the county rankings produced by CPRE, Lincolnshire ranks 6th most tranquil of 87 areas 


considered with a mean tranquillity score of +6.04 compared to +28.6 for Northumberland (most 


tranquil) and -79.5 for Slough (least tranquil). 


5.13.4 Proposed Assessment Methodology 


From available mapping and site visits, noise sensitive receptors (NSRs) in the area surrounding 


landfall, cable corridor and substation options would be identified and consultation undertaken 


with the relevant Environmental Health Officer (EHO) to agree the extent of the baseline noise 


monitoring and to agree construction noise criteria for the project.  


Scope  


Noise and vibration issues associated with the onshore elements of the Triton Knoll Offshore 


Wind Farm construction including cabling, substations and access roads would be assessed 


using the guidance contained in BS 5228: 2009, which defines prediction methods and source 


data for various construction plant and activities.  Construction noise impacts would be based on 


the likely construction programme and associated activities, including cable laying and directional 


drilling works, construction traffic and access routes.  Operational impacts would include noise 


impacts associated with the substation and operational/maintenance traffic.  


The guidance and methodology contained in BS 4142:1997 would be used to assess impacts 


arising from the substation where the measured background is within the recommended limits.  A 


different methodology would be discussed with the relevant EHO in the event that prevailing 


conditions are outside of the recommended limits for BS4142.  Vibration will only be considered 


as an issue where significant piling works are required. 


The spatial scope of the construction noise assessment would include the following geographic 


coverage: 
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� 400m from the cable corridor routes where significant activities could affect noise 


sensitive receptors; and 


� Traffic routes and routes subject to significant changes in traffic flows (and / or 


percentage HGV) associated with the construction of the project. 


The tasks required will include:  


� Initial liaison with the local authorities to agree approach, methodology and criteria to be 


used for the noise assessment. 


� Short-term, baseline noise surveys along the route of the cable corridor. 


� Long-term, baseline surveys in the area of the substation. 


� Noise assessment for the cable laying activity (including at the cable landfall) and the 


construction of the substation.  The latter to be broad brush as impacts will be of limited 


duration. 


� (If required) construction vibration impacts (e.g. where piling may be required). 


� Assess construction noise impacts on any nature conservation areas in the vicinity of the 


cable corridor and the substation; 


� Assess construction traffic noise impacts; 


� Assess operational noise impacts of the substation 


5.13.5 Anticipated Likely Significant Impacts 


The potential temporary impacts of construction noise may arise from: 


� Activities carried out on the surface along the proposed cable corridors (mainly earth 


moving and excavation); 


� Construction activities at the substation site including landscaping; 


� Directional drilling activities; and 


� Heavy goods vehicles servicing the proposed cable corridors and substation, delivering 


or removing materials (including spoil and fill) and plant. 


The potential permanent impacts of operational noise from the substation may arise from: 


� the inherent operational noise from the proposed development, and its characteristics;  


� the proximity of the proposed development to noise sensitive premises (including 


residential properties) and noise sensitive areas (including rights of way and the 


Lincolnshire Wolds AONB) 


� the proximity of the proposed development to quiet places and other areas that are 


particularly valued for their acoustic environment or landscape quality; and  


� the proximity of the proposed development to designated sites where noise may have an 


adverse impact on protected species or other wildlife. 
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There are unlikely to be any noise and vibration impacts relating to operational or maintenance 


vehicular traffic but operational noise impacts may arise from the operation of equipment within 


the substation itself (e.g. transformers).  Should the substation site be proximate to residential 


property (i.e. <400 m), an assessment would be undertaken to determine the likely 


environmental and health impacts due to operational noise emissions on that location. 


Where possible, impacts likely to arise during decommissioning will also be considered. 


5.13.6 Summary of Approach 


Table 5.9: Summary of Approach: Noise and Vibration 


Potential Impact  


 


The assessment will consider the likely significant impacts of the onshore elements 


of the project on noise and vibration.  These are anticipated to include construction 


impacts associated with earth moving, excavation, construction activities at 


substation, HDD and heavy goods vehicles.  Operational impacts may arise from 


the operation of the substation and the relative position of noisier equipment vis-à-


vis sensitive receptors. 


Survey/Study 


Proposed to 


Assess Impact 


The work would include short term baseline noise surveys along the route of the 


cable corridor and long-term baseline noise surveys in the area of the substation.  


This will inform a construction noise assessment for the cable burying activity and 


the sub-station and construction vibration impacts for any specific areas where 


piling may be required.  In addition, the operational impacts will be considered for 


substation site.  


Method of Impact  


Assessment 


The assessment of impacts will take into account relevant guidance including BS 


5228: 2009 and BS 4142:1997 and the World Health Organisation Guidance on 


Community Noise 2000.  A different methodology would be discussed with the 


relevant EHO in the event that prevailing conditions are outside of the 


recommended limits for BS4142.  Vibration will only be considered as an issue 


where significant piling works are required.  


 


5.13.7 Potential Opportunities for Mitigation and Monitoring 


The construction works would use Best Practicable Means (BPM) to limit the impacts of noise at 


sensitive receptors.  Those measures will be set out in the Code of Construction Practice.  


Where appropriate, construction and/or operational mitigation measures would be proposed. 
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5.13.8 Summary of Required Studies 


The following studies would be undertaken: 


� Identification of receptors at greatest risk of noise impacts along construction corridor i.e. 


in close proximity to earth works, marshalling areas, HDD works or piling; 


� Identification of noise sensitive receptors at greatest risk of operational noise impacts; 


� Consultation with the relevant EHO to reach agreement on which receptors should be the 


subject of baseline noise monitoring; 


� Further consultation with the relevant EHO on the results of the surveys and the criteria 


used for impact assessment; 


� Prediction of impacts and identification of mitigation measures as required; and 


� Assessment of short and long term impact significance.  


The operational phase of the scheme is not expected to result in any significant impacts, 


although this would be confirmed by an air quality assessment. 


5.14 Recreation, Tourism and Socio-economics 


5.14.1 Introduction 


The District of East Lindsey is the second largest in England.  The residential population of the 


District is 130,447 (2001 Census) which swells significantly during the summer tourist season.  


Day visitors to the coast are highest between June and September, peaking in July and August 


(EDMA, 2006).  Consequently many of the jobs associated with tourism in the District are 


seasonal and are of a casual nature.  This is reflected in the Indices of Multiple Deprivation 


(ODPM, 2004) which show that deprivation in respect of income, health and access amongst 


other issues, for the coastal strip in East Lindsey between Skegness and Maplethorpe is 


particularly deprived.  


The Lincolnshire coast offers two types of tourism and recreation experiences (Lincolnshire 


Tourism Ltd., 2007): 


“The Fun Coast” includes seaside resorts such as Skegness, Chapel St Leonards, Ingoldmells 


and Mablethorpe, which offer entertainment based tourism and recreational facilities.  For 


instance, there are adventure parks at Cleethorpes, Mablethorpe, Ingoldmells and Chapel St 


Leonards.  Around Skegness visitor attractions include Butlins, golf courses, piers, a seal 


sanctuary, the Gibraltar Point nature reserve and safari park.  


“The Rural Coast” is marketed towards people interested in the environment, wildlife and tranquil 


activities, such as bird watching and walking.  The Lincolnshire Fens, to the south of the project 


area, includes both coastal and inland tourist areas offering walking, cycling and environmental 


activities (Lincolnshire Tourism Ltd., 2007).   
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The ELDC Draft Core Strategy notes that “the countryside offers great potential for walking and 


cycling holidays or visits based around nature conservation and there are opportunities for 


extreme sports on the wild coast.  The Wolds AONB and Areas of Great Landscape Value, the 


proposed Coastal Country Park, Fens and Marshes all have special character and value.  The 


countryside and small historic settlements also provide historic and literary visitor attractions” 


(paragraph 6.46). 


5.14.2 Background Data and Information 


An initial overview of the District’s recreational and tourist assets has been undertaken, together 


with a site visit to possible substation locations and the landfall site.  


5.14.3 General Description of the Onshore Project Area 


Landfall 


The beach between Ingoldmells and Chapel St Leonards, whilst not (currently) one of the Blue 


Flag beaches along the Lincolnshire coast, is popular with tourists being sandy, wide and gently 


shelving.  It is publicly accessible via a pedestrian walkway along the top of the sea 


wall/defences on the seaward edge of the dunes at the back of the beach. 


‘The Promenade’, a minor/service road runs north-south between the dunes and the Golden 


Anchor Caravan Park.  Landward of The Promenade is the Golden Anchor Caravan Park which 


has a recent planning consent for an extension, beyond which is a locally designated area of 


Protected Open Space. 


Cable Routes 


As noted above the area around Skegness is popular for tourism.  The proposed cable route 


would potentially cross several ‘A’ roads, a number of minor roads and public rights of way.  The 


key areas of recreational interest are likely to include the built up areas of Skegness and 


Ingoldmells, and the National Trust property and registered gardens of Gunby Hall.  The cable 


route corridors avoid all of these areas. 


Substation 


None of the four short listed substation locations affect any significant recreational or tourist 


assets.  A byway (Sandy lane) crosses the Orange Zone, and a footpath and a permissive 


bridleway cross the Green Zone. 
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5.14.4 Proposed Assessment Methodology 


Scope 


The assessment of the recreational, tourism and socio-economic onshore impacts of the project 


would be undertaken in close liaison with the assessment work relating to the offshore socio-


economic, tourism and recreational elements and would include: 


 


� Review of policy and plans - the project is located in the administrative areas of 


Lincolnshire County Council and East Lindsey District Council.  Data will be collected and 


analysis carried out for these council areas as well as England and Wales where 


appropriate 


� Desk top study to identify recreational and tourist resources, including parks, leisure 


facilities, visitor attractions, areas of access land and the public right of way network in 


proximity to the project, including any long distance recreational routes. 


� Collection of data on existing and proposed public rights of way (PRoW), their purposes 


and indicative levels of use from existing sources, including Ordnance Survey mapping, 


relevant Definitive Maps, details of long distance and strategic routes, information 


provided by the County Council and relevant rights of way user groups. 


� Site visit to establish the nature and use of the recreational and tourist resources 


identified, including the main PRoW that may be affected within or adjacent to the project 


area.  Targeted user surveys of some PRoW routes may also be required. 


� Desk top socio-economic study to collate baseline information from sources such as the 


Census and other local socio-economic data (e.g. from the local authorities), information 


about local tourist amenities, relevant planning policy and other relevant strategies. 


� Consultation with the relevant local authorities, recreational and tourist bodies and other 


interest groups as appropriate. 


� Assessment of impacts on the recreational and tourist resources and socio-economics 


identified during the construction period and arising from the existence and operation of 


the project. 


The likely impacts on recreation, tourism and socio-economics will include those arising during 


the construction and operational phases of the project.  During construction, impacts are 


anticipated to include: 


� Direct and indirect impacts on employment; 


� Impacts on recreational and tourist resources arising from, for example, land take and/or 


severance; 


� Impacts on PRoW, including any temporary diversions; and 
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� The impacts on recreational and tourist resources in relation to changes in amenity.  This 


will draw on the assessments regarding the generation of dust and noise, and views 


from/to sensitive receptors that would be addressed in the relevant ES chapters, with 


qualitative comment provided within this topic. 


Once operational, the onshore works will be largely un-manned except during routine 


maintenance periods and therefore a relatively low number of operational jobs would be 


anticipated.  Impacts on recreational and tourist resources during operation may include 


permanent changes to the PRoW network both at the landfall locations and arising from the siting 


of the sub-station.  


5.14.5 Anticipated Likely Significant Impacts 


The following impacts during the construction and operational phases of the proposed 


development are anticipated. 


Landfall 


In the area of the cable landfall the potential anticipated impacts are the temporary loss of 


amenity and access during construction, to both the beach and potentially the north-south 


walkway on the top of the sea defences, together with the potential permanent sterilisation of the 


cable corridor through the caravan park over which caravans or other users may not be 


permitted. 


Cable Route 


No significant likely significant impacts are anticipated other than the temporary closure and/or 


diversion of some footpaths. 


Substation 


No significant likely significant impacts are anticipated. 
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5.14.6 Summary of Approach  


Table 5.10: Summary of Approach: Tourism and Socio-Economics 


Potential Impact  


 


The assessment will consider the likely significant impacts of the onshore elements 


of the project on recreation, tourism and socio-economic factors.  These are 


anticipated to include primarily temporary impacts on public rights of way during the 


construction phase, rather than impacts on significant recreational and tourist 


resources. 


Survey/Study 


Proposed to 


Assess Impact 


Baseline information would be compiled via a desk study, to inform an assessment 


of the potential impacts on recreational, tourist and socio-economic assets during 


the construction and operation of the project.  This will include impacts on 


employment, recreational and tourism amenities and PRoW. 


Information regarding existing and proposed PRoW, their purposes and indicative 


levels of use would initially be collated from existing sources.  


An initial site visit to establish the nature and use of recreational assets, including 


PRoW will be undertaken.  Targeted user surveys of some PRoW may also to be 


required.  


Method of Impact  


Assessment 


The assessment of impacts will take into account relevant guidance and 


professional judgement.  


 


5.14.7 Potential Opportunities for Mitigation and Monitoring 


The adoption of directional drilling of cables will be considered to reduce disruption to existing 


recreational land uses and areas of particular recreational or tourist value, such as major road 


corridors.  


The works could also be timed to avoid peak seasons.  A Code of Construction Practice would 


include measures to manage the impacts on the beach facilities, PRoW and important tourist or 


recreational features where these are affected.  


5.14.8 Summary of Required Studies 


The following studies would be undertaken:  


� Review of policy and plans; 
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� Desk top study to identify recreational and tourist resources and the socio-economic 


baseline; and 


� Site reconnaissance visits. 


No significant impacts are anticipated on the cable route generally or at the substation. 


5.15 Extremely Low Frequency (ELF) Electric and Magnetic Fields (EMF) 


The text of draft National Policy Statement EN-5 (at Annex A
 
-Draft National policy Statement for 


Electricity Networks Infrastructure EN-5, DECC, November 2009), assumes that overhead 


electricity transmission lines of 132kV and below de facto comply with the relevant ICNIRP 


(International Commission on Non Ionising Radiation Protection) guidelines and ELF EMF’s are 


of a low enough level not to be an issue.  Undergrounding of a line would reduce the level of ELF 


experienced but high magnetic field levels may still occur immediately above the cable due to the 


close proximity of potential receptors.  The scheme description will demonstrate that the line will 


be compliant with the Electricity Safety, Quality and Continuity Regulation 2002 and that the 


ICNIRP restrictions on public exposure will not be reached or exceeded. 


The strength of power frequency magnetic fields directly over high voltage underground cables 


can be of similar order of magnitude to those found directly under high voltage overhead lines 


which, under maximum load, can approach the guideline levels for public exposure issued by the 


ICNIRP (1998).  From buried cables, however, the distribution of the magnetic fields has been 


found to be concentrated in a relatively narrow band. Any restriction will depend on the 


operational voltage. 


A desk study will determine the strength of magnetic fields likely to be generated by the proposed 


connection options for the cable current flows and / or maximum loads that might be used. A 


generic assessment will be made against permitted exposure levels where the cables run in 


close proximity to relevant public or occupational uses or other receptors. 
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Table 5.11: Summary of potential environmental impacts 


Potential Impact Requiring Assessment 


Landscape 
Potential impacts on landscape resources and visual receptors. Likely to include temporary loss of vegetation arising from 


cable landing and laying operations and the visual impacts arising from a new substation. 


Direct loss of any existing habitats, or species at the landfall or along the cable route corridor 


Disturbance or damage to any habitat or species on or adjacent to the route corridor due to construction or maintenance of 


the cables 


Habitat fragmentation or species isolation 


Terrestrial Ecology and 


Nature Conservation 


Discharge/pollution impacts 


Historic Environment 


Potential impacts on cultural heritage resources, including: 


buried archaeological remains; 


historic buildings; and  


historic landscapes. 


Ground Conditions and 


Water Resources 
Potential impacts of the onshore elements of the project on hydrology and flood risk, ground conditions and geology.  


Soils, Agriculture and 


Land Use 


Potential impacts of the onshore elements of the project on agriculture, soils and land use, including impacts on agricultural 


land quality, soil resources and farm holdings 
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Traffic and Transport 
Potential impacts of the onshore elements of the project on traffic and transport, particularly the environmental impacts of 


construction traffic. 


Air Quality Potential impacts of construction activities (e.g. generation of dust).  


Noise and Vibration 


Potential noise and vibration emissions from the construction phase of the onshore elements of the project, including: 


Activities carried out on the surface along the proposed cable corridors (mainly earth moving and excavation); 


Construction activities at the substation site including landscaping; 


Directional drilling activities; and 


Heavy goods vehicles servicing the proposed cable corridors and substation, delivering or removing materials (including 


spoil and fill) and plant 


Should the substation site be proximate to residential property (<400m), an assessment would be undertaken to determine 


whether operational noise emissions would be likely to have significant environmental impacts. 


Where possible, impacts likely to arise during decommissioning will also be considered.  


Community Impacts 


Potential impacts on: 


Tourism; 


Socio-economic factors; and 


Public rights of way. 


Electric and Magnetic 


Fields 
Assessment of potential impacts if the cable run if in close proximity to relevant public or occupational uses 
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4 Scoping of Environmental Impacts – Offshore 


Information is provided on the following: 


� An overview of the existing environmental conditions that exist in and around the 


proposed Triton Knoll site; 


� An overview of the potential environmental impacts that may arise should this scheme 


be developed; and 


� A summary of surveys and studies completed to date along with recommendations for 


further proposed surveys. 


Progress against the proposed environmental assessment of the Scoping Report January 2009 


is reported throughout the following section. 


4.1 The Physical Environment – Baseline Conditions 


4.1.1 Overview of the proposed site 


The proposed location for the Triton Knoll OWF lies within the original site allocation leased by 


The Crown Estate (TCE), and is located in the vicinity of the Triton Knoll sandbank, which is 


some 40 km east of the Humber Estuary’s Mouth and 55 km north of the North Norfolk coast.  


This is directly to the east of Silver Pit, a palaeo-valley incised into deposits of the last glacial 


episode (Balson, 1997 in Proctor et al., 2001).   Across Inner Silver Pit, a path for fine sediment 


is established but does not significantly modify the sediment dynamics of the pit (Proctor et al., 


2001).  The Outer Silver Pit is partially infilled with muddy deposits and may be a further sink for 


mud.   


4.1.2 Bathymetry 


Triton Knoll OWF is located in water depths which range between 10m and 20m Chart Datum 


(CD).  Sea bed slopes across the site are gentle and of the order of 1 in 2500.  A geophysical 


survey was undertaken in June/July 2004 as part of site relocation studies.  This survey 


provided an overview of bathymetric data within the existing Triton Knoll site, with a maximum 


depth of 31m (CD) recorded in the north of the site. Further site specific geophysical surveys 


were undertaken in 2008 and 2009.  These surveys have been designed to provide 100% 


coverage of the proposed development area in terms of bathymetric data. 


4.1.3 Seabed geology 


Regional information shows that superficial sea bed sediments are predominantly sandy 


gravels (sG), with localised areas of muddy sandy gravels (msG), gravel (G) and gravely sands 


(gS) (HR Wallingford et al., 2002; BGS, 1992).   Site specific data was also collected during a 


geophysical survey campaign (EMU, 2004), which was used to inform the relocation work.   
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Further information on the seabed geology has been provided in Section 2.6.1 


4.1.4 Seabed forms 


The Greater Wash is the location of a number of sea bed features which include both 


depressions (Inner Silver Pit) and sand banks.  Of the latter, the most prominent include Race 


Bank, Docking Shoal, Ower Bank, The Ridge and Dudgeon Shoal. A number of these were 


surveyed in detail as part of the DTI funded SEA 5 programme (EGS, 2004) which revealed 


that the features were composed of a complex morphology.  For example, Race Bank is formed 


of large sand waves, subsidiary banks (or ridges) and features that resemble fish tails, and the 


presence of these supports the presence of an active sediment regime. 


The geophysical survey undertaken in 2004 (EMU, 2004) illustrates the localised presence of 


megaripples and sandwaves which illustrate the presence of potentially mobile sediments. Of 


note are the reported paleo-channels which are incised into the surface of the Bolders Bank 


Formation.  These are narrow, partially or completely infilled containing laminated clays and 


fine sands (Bolders Cut Formation) which are not always cohesive (D’Olier, 2004). 


4.1.5 Coastal and Marine Processes 


The hydrodynamic regime is defined here as the behaviour of bulk water movements driven by 


the action of tides and non-tidal influences, such as meteorological conditions.  The 


hydrodynamic regimes have been characterised in terms of water elevations and currents. 


Tidal Regime 


At present, the best available data source to define local tidal elevations in the vicinity of Triton 


Knoll is published by the United Kingdom Hydrographic Office (UKHO) through tide tables, Co-


Tidal Charts and Tidal Streams Atlases. 


Information is available for the ‘Secondary Port’ of Inner Dowsing Light (UKHO, 2007) which is 


situated offshore of the Lincolnshire coast.  In addition, using the Immingham tidal parameters 


along with a co-tidal Admiralty Chart (chart 5058) it is also possible to calculate the tidal 


conditions within the Triton Knoll site.  These are summarised, along with the Inner Dowsing 


Light tidal conditions in Table 4.1. 
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Table 4.1: Offshore tidal characteristics for Inner Dowsing Light and the Triton Knoll site 


Tide level Inner Dowsing Light 


(53º19’N 0º35’E)1 


Triton Knoll  


(53º30’N 0º50’E)2 


Highest Astronomical Tide HAT NA 6.0 


Mean High Water Springs MHWS 6.4 5.5 


Mean High Water Neaps MHWN 5.1 4.4 


Mean Sea Level MSL NA 3.2 


Mean Low Water Neaps MLWN 2.5 2.0 


Mean Low Water Springs MLWS 1.2 0.7 


Lowest Astronomical Tides LAT NA 0.1 


Tidal range 


Extreme Difference HAT - LAT NA 5.9 


Spring Range MHWS – MLWS 5.2 4.8 


Neap Range MHWN - MLWN 2.6 2.4 


All predicted heights are in metres above CD (3.9m above ODN at Immingham). 


1 Secondary Port tidal parameters sourced from UKHO (2007) and derived from Immingham Standard 


Port data. 


2 Triton Knoll data derived from UKHO Co-tidal chart 5058 (1971) and Immingham standard Port data 


(UKHO, 2007).  


 


Tidal parameters along the coast adjacent to Triton Knoll can be derived from the Standard 


Port of Immingham (approximately 40 km from Triton Knoll).  Using the tidal characteristics at 


Immingham and parameters outlined in UKHO (2007) it is possible to derive tidal characteristics 


for the secondary port of Skegness (approximately 45 km from Triton Knoll). Tidal parameters 


for Skegness and Immingham are shown in Table 4.2.   


The Co-tidal chart (5058) for the British Isles shows that the tidal conditions in the Southern 


North Sea are governed by a tidal amphidrome (a nodal position with zero tidal influence) 


situated off the Danish coast.  The tidal wave rotates in an anticlockwise direction around the 


amphidrome indicating that the flood tide travels down the coast in a north to south direction.   
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The tidal range increases with distance from the amphidrome.   


Non-Tidal Influences 


Superimposed on the regular tidal behaviour, various random non-tidal impacts may be 


present, many of these originate from meteorological influences.  Persistent winds can 


generate wind-driven currents, set-up water levels and develop sea states that lead to wind-


wave generation.  Atmospheric pressure variations can also raise or depress the water surface 


to generate positive or negative surges, respectively. 


Table 4.2: Summary of tidal data for Immingham and Skegness 


Tide level Immingham 


(58º38’N 0º11’W)1 


Skegness 


(53º09’N 0º21’E)2 


Highest Astronomical Tide HAT 8.0 NA 


Mean High Water Springs MHWS 7.3 6.4 


Mean High Water Neaps MHWN 5.8 5.3 


Mean Sea Level MSL 4.2 NA 


Mean Low Water Neaps MLWN 2.6 2.5 


Mean Low Water Springs MLWS 0.9 0.9 


Lowest Astronomical Tides LAT 0.1 NA 


Tidal range 


Extreme Difference HAT - LAT 7.9 NA 


Spring Range MHWS – MLWS 6.4 5.5 


Neap Range MHWN - MLWN 3.2 2.8 


All predicted heights are in metres above CD (3.9m above ODN at Immingham). 


1 Standard Port tidal information sourced from UKHO (2007). 


2 Secondary Port tidal parameters sourced from UKHO (2007) and derived from Immingham Standard 


Port data. 
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Surges are formed by rapid changes in atmospheric pressure with an inverse relationship.  


During a positive surge, low atmospheric pressure raises the water surface and during a 


negative surge, high atmospheric pressure depresses the water surface.  These impacts can 


cause water levels to fluctuate considerably above or below the predicted tidal level. Whilst 


positive surges may have implications for structural design and the assessment of impacts on 


coastal processes, negative surge events may also need to be taken into consideration when 


assessing conditions that may be experienced during installation. 


The North Sea is particularly susceptible to storm surges and there is a long history of such 


events, with recorded evidence ranging back to at least the 13
th
 century (van Malde, 1997).  


Flather and Williams (2000) defined a 1 in 50 year return period storm surge as having a height 


of 1.93m in the North Sea.   


The most intense surge of recent history took place between 31st January and 2nd February 


1953 and resulted in the loss of almost 2,000 lives, mainly in the Netherlands.  This surge 


elevated water levels up to 3m above the astronomical tidal level and was caused by an 


externally generated surge event propagating through the North Sea and becoming enhanced 


by an internally-generated surge caused by intense wind speeds.  Positive surges have 


obvious consequences for flooding but also can have a profound impact on wave orbital 


currents and sediment transport in the nearshore zone. 


Tide gauge records that include an account of surge level are held and maintained by the 


British Oceanographic Data Centre (BODC) for the locations of Immingham and Cromer, and 


although somewhat temporally patchy in the early years, extend as far back as 1953 (in the 


case of Immingham). These records are available for the characterisation of surge impacts in 


the vicinity of Triton Knoll. 


Future Sea Level Rise 


Over relatively short time periods (e.g. months) the tidal signal can be regarded as varying 


relative to a stationary level referred to as mean sea level (MSL).  However, over longer time 


periods (e.g. several years) MSL varies in response to sea level rise and long period tidal 


trends (such as the 18.6 year lunar nodal cycle).  Hence the baseline definition is non-


stationary in situations when MSL also varies. 


Future sea level rise results from the net impact of global change and the local change in land 


levels due to glacial rebound and subsidence.   
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Table 4.3: Future sea level rise guidance for the study area (Defra, 2006) 


Net sea level rise (mm/yr)2 Region Assumed 


vertical 


land 


movement 


(mm/yr)1 


1990-2025 2025-


2055 


2055-


2085 


2085-


2115 


Previous 


allowances 


East of England, 


East Midlands, 


London, SE 


England (south 


of Flamborough 


Head) 


-0.8 4.0 8.5 12.0 15.0 6mm/yr 


constant 


1Vertical land movement from Shennan and Horton (2002). 


2Global mean sea level rise projections up to the 2080s were taken from the Intergovernmental Panel on 


Climate Change (IPCC) Third Assessment Report (TAR) High estimates. Global mean sea level rise 


projections for the 2110s were extrapolated from the 2020s, 2050s and 2080s. 


As the lease period for the scheme is a 50 year period, both sea level rise and lunar tidal 


influences should be considered in the baseline definition. 


Currents 


A review of the British Oceanographic Data Centre (BODC) data archives showed that the 


nearest current data available for the study area was at distances of 10 and 13 km from Triton 


Knoll.  The results of these deployments are summarised in Table 4.4. 


Table 4.4: Summary of BODC current data in the vicinity of Triton Knoll 


Site Distance 


from  


Triton Knoll 


( km) 


Number  


of 


deployments 


Start 


date 


End 


date 


Minimum 


current 


speed 


(m/s) 


Maximum 


current 


speed 


(m/s) 


Average 


current 


speed 


(m/s) 


A 13.1 (NW) 10 06/77 09/78 0.0015 1.259 0.537 


B 10.1 (SE) 2 06/70 16/70 0.012 0.75 0.371 


Tidal stream data are available on UKHO Chart 107: Approaches to the River Humber, and 


includes details at various locations for tidal streams to assist navigation.  Such data provides 


an indicative value of surface flow through the tide and is quoted relative to high water at 


Immingham.  Of these data there are two tidal stream locations in close proximity to the Triton 


Knoll site, both in the vicinity of the Outer Dowsing Channel. 
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The variation of flow at this location through a tidal cycle is summarised in Table 4.5.  Tidal 


diamond K is approximately 8.8 km and J is approximately 8.6 km from the Triton Knoll site.  


Table 4.5: Summary of tidal stream data from Chart 107 


Tidal diamond J Tidal diamond K 


53º33’.7N  0º59’.3E 53º27’.0N  1º05’.0E 


Hours 


DirectionºN Spring 


(m/s) 


Neaps 


(m/s) 


DirectionºN Spring (m/s) Neaps (m/s) 


-6 329 0.9 0.5 324 1.1 0.5 


-5 324 0.7 0.4 321 0.9 0.4 


-4 310 0.3 0.2 315 0.4 0.2 


-3 180 0.3 0.2 172 0.2 0.1 


-2 169 0.7 0.4 151 0.7 0.3 


Before 


HW 


-1 162 0.8 0.4 145 0.9 0.4 


HW 0 153 0.8 0.4 141 0.9 0.5 


1 147 0.7 0.4 140 0.7 0.4 


2 132 0.5 0.3 135 0.5 0.3 


3 049 0.3 0.2 102 0.2 0.1 


4 357 0.5 0.3 335 0.4 0.2 


5 337 0.7 0.4 327 0.9 0.4 


After 


HW 


6 331 0.8 0.5 325 1.1 0.5 


 


In addition, current data calculated at mid depth in the water column is available from the 


Marine Renewables Atlas (ABPmer et al, 2008), the tidal current data is presented as a series 


of grid cells.  The data within the grid cells covered by Triton Knoll can be summarised as 


follows: 


The maximum peak spring current in the wind farm area is 1.21 m/s; and 


The maximum peak neap current in the wind farm area is 0.61 m/s.  
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Figure 4.1 Variation in flow over one tidal cycle at tidal diamonds K and J (8.8 km and 8.6 


km from Triton Knoll site respectively) 


 


In addition to the tidally driven currents, the flow regime can be influenced by density driven 


currents arising from the mixing process between the freshwater inputs and the sea, by wind 


stress, storm surges and by waves.   


In general, the significance of such non-tidal impacts is more likely to be evident during periods 


of neap tides where the tidal signal is at its weakest.  Flows exchanging with the Humber 


Estuary are likely to be the main source of such currents. 


Wave Regime 


Information on wave data has been collated to characterise the local wave regime and to 


identify requirements for any additional data collection to support the detailed needs of this 


project.  The available wave data is as follows: 
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Dowsing wave buoy from the WaveNet. 


Wind and wave frequency distributions from around the British Isles taken from the Marine 


Renewables Atlas (ABPmer et al, 2008). 


 


Figure 4.2 Wave rose for the Dowsing Wavenet buoy (2003-06) 


 


Offshore wave data have been obtained from Dowsing Wavenet buoy and covers the period 6 


October 2003 to 15 August 2006. The Dowsing Wavenet buoy is located in an average water 


depth of 22m and is situated approximately 10 km from the Triton Knoll wind farm.   


A frequency analysis of wave heights against wave direction using bin sizes of 30º sectors in 


direction and 0.5m in height is presented as a wave rose (Figure 4.2) to demonstrate the 


primary wave direction events.  


From a consideration of the frequency analysis, it is evident that: 


� The primary direction of offshore waves is from the northerly sectors, with over 35% of 


all waves approaching from between 330 and 30ºN; and 


� The largest wave heights (class 4.0 to 4.5m) occur from the north-north-westerly sector 


(between 330 and 360ºN). 


The largest waves are expected to exert some influence upon the sea bed at the Triton Knoll 


site. This is on the basis of the largest waves from the north having heights of up to 4.5m while 


estimated to have a limiting steepness of 1:20 and therefore a wavelength in the region of 90m. 


Where, the shallowest water depth at the site (10m) is found, the depth/wavelength ratio is just 


over 1/10. The definition of a shallow water wave is one that has a ratio of 1/25, therefore the 


largest waves can be considered to be in shallow water. 


A similar frequency analysis was performed to define the relationship between average (zero 


crossing) wave period and significant wave height, using bin sizes of 0.5 seconds and 0.5m, 


respectively.  This reveals that wave periods are generally small to moderate with no value 


exceeding 7 seconds. The following observations are also made: 
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� The most frequent wave period is in the range 5 to 5.5 seconds, accounting for 30% of 


all records; and 


� The most common wave height is in the range 1 to 2m, accounting for 59% of all 


records. 


The Dowsing wave data can be supplemented with data presented in the Marine Renewables 


Atlas (ABPmer et al, 2008).  Significant wave height data extracted from the cells covered by 


the Triton Knoll wind farm can be summarised as follows: 


� The annual mean significant wave height ranges between 1.21 and 1.31 m. 


� The mean significant wave height during spring ranges between 1.18 and 1.27 m. 


� The mean significant wave height during summer ranges between 0.89 and 0.97 m. 


� The mean significant wave height during autumn ranges between 1.28 and 1.41 m. 


� The mean significant wave height during winter ranges between 1.50 and 1.63 m. 


 


 


Figure 4.3 Annual wave rose within the Triton Knoll site (data from Renewables Atlas) 


 


Data from the Renewables Atlas has also been presented as a series of Figures, with the data 


sourced from the central grid cell within the development site area. Figure 4.2 shows the annual 


wave rose for this location, which demonstrate that the primary wave direction is from the 


northerly sector accounting for just under 20% of the record.   


Sediment Transport 


The contemporary sediment regime will comprise sea bed surface sediments, suspended 


sediments and a variety of sources and sinks. The behaviour of these sediment populations 


depends on their respective response to the applied hydrodynamic forces. In the longer term, 


the sediment behaviour will determine the morphological development of the area.   
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A consideration of the sediment regime will be necessary across the study area, and in 


particular in the locality of the proposed wind farm. To describe the sediment regime and 


evaluate any potential changes as a consequence of the wind farm development, the following 


issues require consideration: 


� composition and distribution of sea bed sediments across the proposed development 


site and the wider far-field study area; 


� sediment transport pathways in the locality of the proposed site as a conceptual 


understanding of the sediment regime; and  


� key process controls on sediment mobility and associated mobility thresholds. 
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(a) Spring (b) Summer 


  


(c) Autumn (d) Winter 


Figure 4.4 Seasonal variation in wave direction within Triton Knoll site (data from Renewables Atlas) 
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Sediment transport information in the study area is available from looking at sea bed features 


(orientation, rotation, migration) and is published in two main sources; HR Wallingford et al., 


2002 and Kenyon and Cooper, 2005. It should be noted that due to the source of the 


information (sea bed features) the lack of sediment transport pathways does not necessarily 


represent zero transport, but rather an absence of these features.  The most recent of these 


publications provides information on both offshore and longshore transport within the Greater 


Wash SEA.  As shown in Figure 4.5, longshore transport is predominately into the mouth of The 


Wash.  


 


Figure 4.5 Sediment transport pathways within the Greater Wash SEA region 


Note: Triton Knoll boundaries area for information only. Triton Knoll current boundary is not included on 


this figure 


 


In further detail, the components of the longshore, or shoreline, transport are:  
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Sources The principle sediment source of sediment are the eroding cliffs between West Runton and 


Weybourne (HR Wallingford et al., 2002).  Fine-grained material (mud) located along the 


North Norfolk Coast is principally derived from the eroding cliffs of the Holderness Coast 


(1.4Mtonnes/yr).  An additional source is the Wash riverine system (200,000tonnes/yr) 


(McCave, 1987) 


Pathways Sediment transport is predominately to the west between Sheringham and Scolt Island. 


Between Scolt Island and Brancaster, this direction is reversed. 


 


The turbine density of Triton Knoll will potentially influence the waves that pass through the site 


and which then become incident upon the coast. These waves are the driving force behind the 


longshore transport (i.e. the net movement of sand and other fine particles along the coast 


line). Before the impact of the wind farm upon the waves is determined it is difficult to comment 


upon the influence of the Triton Knoll development upon longshore transport.  Further offshore, 


as bed load transport a more complicated sediment transport pattern is shown: 


� a bed load parting zone exists which runs approximately parallel to the coast, crossing 


the proposed Race Bank OWF site; 


� shoreward of this zone, transport is into the Wash on the west, and within, Inner Silver 


Pit whilst to the east transport is in an easterly direction; and 


� seaward of the zone, bed load transport is predominately to the north. 


4.1.6 Water Quality 


Suspended sediment concentrations (SSC) have been published in HR Wallingford et al., 2002 


derived from the Cefas data archives.  From these data it can be noted that, in the location of 


Triton Knoll, winter SSC values are in the range 8 to 32mg/l; and summer ssc values are 


between 4 and 16mg/l. 


It should be noted that these values are seasonal means and are presented on a regional scale 


which incorporates an area from Flamborough Head to the Thames.  These values will be 


refined through site specific measurements. 


4.2 The Physical Environment – Potential Environmental Impacts, Proposed Surveys and 


Impact Assessment Methodology  


The bathymetric and geophysical survey of the export cable route was completed across June 


and July 2009 and included swath bathymetry, side scan sonar, sub bottom profiling and 


magnetometer techniques. A preliminary site investigation including sampling at 11 borehole 


locations of the Triton Knoll development site was completed in 2009. Geophysical site 


investigation of the main site was completed in 2008.  
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A metocean survey campaign including the deployment of acoustic wave and current meters 


was also conducted during 2009. The specification for survey across the Triton Knoll 


development area and cable route corridor was agreed by the survey operators with Cefas and 


the MFA prior to survey. 


The following section of the scoping report outlines the potential impacts of the proposed Triton 


Knoll OFW on the physical environment.  The potential impacts listed have been developed 


from (a) relevant guidance notes and (b) ES’s published for other Round 1 and Round 2 


offshore wind farms.  For each potential impact identified, details are provided with respect to 


any surveys that are planned to investigate this potential impact, plus the proposed method of 


impact assessment.  


Table 4.6 and Table 4.7 provide an overview of potential near-field and far-field coastal process 


changes that may occur as a result of the proposed development.  For each potential issue, the 


criteria by which any change would be judged to be insignificant is listed.  If this `criteria for 


insignificance` is not met, then it is assumed that the change will result in a significant impact.  


The EIA process will determine the exact significance of any such changes.  
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Table 4.6: Criteria for the Initial Assessment of ‘Insignificance’ Applied to Various Far-Field Potential Coastal Process Changes 


Spatial 


scale 


Regime Issue Specific question to be 


addressed 


Criteria for ‘insignificance’ 


Tidal Changes to flows Direction / magnitude No anticipated large scale alteration to tidal flow speeds and / or direction on a regional 


scale. Assessment to take into account the magnitude of baseline flows and the magnitude 


of the change with respect to these baseline flows. 


Wave Changes to wave 


climate 


Alteration to regime wave 


climate characteristics 


No anticipated changes to the regional wave climate that would be expected to impact 


other seabed uses / features or along the adjacent coastline.  


Creation of plume No anticipated increases in background suspended sediment levels with a duration and 


extent considered to impact upon seabed / coastal interests. 


Increase in 


suspended 


sediment from 


foundation 


installation 


Fate of sediment No anticipated sediment deposition on the seabed arising from foundation installation, 


impacting upon seabed features / users. Examples are smothering of benthos, reduction in 


navigable depths. 


Increase in 


suspended 


sediment 


Impacts from cable laying 


(sediment disturbance) 


No anticipated increases in background suspended sediment levels along the cable route 


resulting from cable burial with a duration and extent considered to impact upon other 


adjacent seabed / coastal interests. 


Far-


field 


Sediment 


 


Changes to 


existing transport 


pathways 


Changes to bed load 


pathways 


No anticipated alteration to known bed load transport pathways that are likely to impinge 


on features supplied by these pathways.  The direction and magnitude of the pathways are 


to be considered where possible, along with the sensitivity of the environment. 
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Spatial 


scale 


Regime Issue Specific question to be 


addressed 


Criteria for ‘insignificance’ 


Sediment 


 


Changes to 


existing transport 


pathways 


Changes to suspended 


sediment pathways 


No anticipated alteration to known suspended load transport pathways or introduction of 


newly created pathways that are likely to impinge on downdrift features. The direction and 


magnitude of the pathways to be considered where possible along with the sensitivity of 


the environment. 


Creation of plume No anticipated increase in background suspended sediment levels with a duration and 


extent considered to impact upon seabed / coastal interests. 


Far-


field 


Sediment Scour 


Fate of scour material No anticipated sediment deposition on the seabed arising from scour around foundations 


impacting upon seabed features/users. Examples smothering of benthos, reduction in 


navigable depths. 
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Table 4.7: Criteria for the Initial Assessment of ‘Insignificance’ Applied to Various Near-Field Potential Coastal Process Changes 


Spatial 


scale 


Regime Issue Specific question to be 


addressed 


Criteria for ‘insignificance’ 


Tidal Changes to flows Bifurcation (division) of flows 


around turbines 


Structures in the marine environment will inevitably lead to flow bifurcation.  However, 


these changes would be expected to be localised and should be confined to within the 


wind farm site and a narrow strip outside of the site boundary.  To consider the significance 


in more detail requires placing the changes to flows into the context of their implications for 


sediment transport.  Therefore, changes to near field flows are considered insignificant if  


they do not lead to scour impacts that are considered significant (see ‘Scour around 


Structures’ section below). 


Wave Changes to wave 


heights 


Changes to wave 


transmission 


As above, structures in the marine environment will inevitably lead to a change in wave 


transmission past the structure.  However, these would be expected to be localised.  


Therefore, if the changes to wave transmission do not translate to a significant change to 


the regional wave climate, then these changes are considered insignificant (See: regional  


changes to wave climate, above).  


Near-


field 


Sediment Scour around 


structures 


Creation of scour holes The turbine structures will also inevitably lead to a degree of scour (in the absence of scour 


protection).  However, provided the scour holes created by each individual structure do not 


interact with adjacent scour holes then this can be considered to be insignificant, in the 


context of physical processes and the physical environment. 
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Potential impact Changes to the tidal regime in the near-field and far-field (tidal current, 


both speed and direction, and water levels) 


Survey/study completed 


to assess impact 


Determination of baseline conditions and assessment of potential 


changes using conceptual and numerical modelling techniques. 


A site specific metocean campaign capturing tidal conditions was 


completed March – May 2009 at two locations on the Triton Knoll site. 


Method of impact 


assessment 


Conceptual and numerical modelling techniques  


 


Potential impact Changes to the wave regime in the near-field and far-field (wave 


magnitude and direction, particularly at the coasts) 


Survey/study completed 


to assess impact 


Determination of baseline conditions and assessment of potential 


changes using conceptual and numerical modelling techniques. 


A site specific metocean campaign capturing tidal conditions was 


completed March – May 2009 at two locations on the Triton Knoll site. 


Method of impact 


assessment 


Conceptual and numerical modelling techniques  


 


Potential impact Changes to the sedimentological regime in the near-field and far-field.  


Specifically suspended sediment concentrations and sediment transport 


pathways. 


Survey/study completed 


to assess impact 


A borehole campaign was completed across the Triton Knoll 


development site in June and July 2009  


Method of impact 


assessment 


Conceptual and numerical modelling techniques  
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Potential impact Changes to the sedimentological regime in the near-field and far-field - 


specifically scour. 


Survey/study completed 


to assess impact 


A borehole campaign was completed across the Triton Knoll 


development site in June and July 2009  


Method  


of impact  


assessment 


Empirical techniques, such as the collection of site-specific PSA data and 


analysis of bathymetric data-sets will be used to assess this potential 


impact.  Knowledge of scour impacts from other Round 1 and Round 2 


projects will be used to inform this impact assessment.  


 


Potential impact Sediment release (near-field) during turbine installation and cable laying 


activities 


Survey/study completed 


to assess impact 


A borehole campaign was completed across the Triton Knoll 


development site in June and July 2009  


Method of impact 


assessment 


Empirical techniques.  


4.2.1 Physical Environment – Potential Cumulative and In-Combination Impacts 


Cumulative Impacts 


Cumulative impacts may arise from Round 1 and Round 2 offshore wind farms within the 


Greater Wash SEA region.  The allocation of sites from Round One (Round 1) resulted in three 


offshore wind farm in the Greater Wash SEA region; Lynn, Inner Dowsing and Cromer.  These 


sites are considered too remote from the proposed development to be relevant to any 


cumulative impact issue.  It is also noted that these sites are generally within the coastal 


exclusion zone now being applied to Round 2 sites. 


Whilst the cumulative impacts of these sites should be taken into consideration, Sand Hole and 


Inner Silver Pit act as sediment sinks thereby reducing the cumulative impacts of offshore wind 


farms to the north and west of the Triton Knoll OWF site.  Further, cumulative impacts of the R2 


developments need only be considered within one tidal ellipse of the development (Figure 4.6)  


Consequently, it is only Race Bank which requires consideration cumulatively with Triton Knoll 


OWF. 
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In-Combination Impacts 


Marine aggregate extraction represents possibly the key potential in-combination impact on 


coastal and marine processes for the Triton Knoll site.  The main possible in-combination 


impact between an OWF and dredging activity would be the potential for overlapping sediment 


plumes.  herefore in-combination impacts should be considered between a wind farm and an 


aggregate extraction site where the potential for significant overlap exists between sites in the 


transport of suspended sediment plumes, based on pathways defined by ellipses representing 


one tidal excursion.  On this basis, it is only necessary to consider the in-combination impact 


between Triton Knoll OWF and the proposed dredging Areas 440 and 441. 


 


Figure 4.6 Tidal excursions of offshore wind farms and aggregate areas within Greater 


Wash  


Note: Triton Knoll boundaries area for information only. Triton Knoll current boundary is not included on 


this figure 


 


No licensed marine disposal sites exist in close proximity to the Triton Knoll site.  As such, 


these activities can be scoped out.  Three sub-sea pipelines pass through the site.  The 


potential for in-combination impacts upon these structures will be assessed within the EIA. 
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4.3 The Biological Environment – Baseline Conditions 


A number of surveys have been completed through 2009 as detailed in the following sub-


sections. 


4.3.1 Marine Ecology 


Surveys specific to Triton Knoll 


A marine ecological survey was conducted across the wind farm site area in 2008 and sub tidal 


export cable route and intertidal zone in February 2010. The surveys comprised benthic grab, 


drop down video techniques and standard intertidal in-field investigation, applying methods 


agreed with Cefas and JNCC. 


The benthic grab samples and video sampling identified a benthic infaunal and epifaunal 


communities consistent with the findings of, amongst other regional studies, Kunitzer et al 


(1992), Cefas (2004) and other aggregate and wind farm development-related surveys in the 


region. The 2008 and 2010 surveys were consistent with another survey of the Triton Knoll site 


in 2004 (Emu, 2005c). The findings of this study can be summarised as follows: 


The area was described as being dominated by coarse grained sediments, such as sandy 


gravel and shells, with an associated relatively sparse infauna and epifaunal community 


tolerant of sand scour.  


To either side of Silver Pit were areas of cobbles and pebbles together with isolated boulders.  


These areas were again dominated by species tolerant of sand scour, although some areas 


were virtually barren, considered to be a result of the sand scour. 


Where epifaunal species were noted, these tended to include bryozoans, barnacles and the 


keel worm Pomatoceros sp., with ubiquitous species including the dahlia anemone (Urticina 


sp.), the polychaete Sabellaria spinulosa, the bryozoan Alcyonidium diaphanum, and 


hornwrack, Flustra foliacea.  Some isolated areas of potential ecological importance were also 


noted, including some sponge communities, exposed chalk areas (within Silver Pit) and areas 


of cobbles, with the greater diversity typically found on coarser sediments.  The biotopes 


identified following the survey work are described below. 


� Epibenthos on mobile sands (SS.SSA.IFiSa.MoSa); 


� Dense Lanice conchilega and other polychaetes in tide-swept infralittoral sand and 


mixed gravelly sand (SS.SCS.ICS.Slan); 


� Flustra foliacea, small solitary and colonial ascidians on tide-swept circalittoral bedrock 


or boulders (CR.HCR.XFa.FluCoAs.SmAs); 


� Flustra foliacea on slightly scoured silty circalittoral rock (CR.MCR.EcCr.FaAlCr.Flu); 


� Offshore circalittoral sand (SS.SSA.OSa); 


� Urticina felina and sand-tolerant fauna on sand-scoured or covered circalittoral rock 


(CR.MCR.EcCr.UrtScr); and 


� Offshore circalittoral mixed sediment (SS.SMx.Omx). 
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The data from survey were used to assign benthic infaunal and epifaunal biotopes to each 


survey locations and create a biotope map of the proposed development area, cable route and 


surrounding area. Also included was an assessment of a number of sites for Annex 1 reef (i.e. 


Sabellaria spinulosa, Mytilus edulis or cobble reef) potential. The assessment also included an 


intertidal survey (biotope mapping) of the intertidal zone at the proposed cable route landfall 


site.  


Areas of S. spinulosa crust/turf and M. edulis beds characterised some relatively small areas of 


the benthos surveyed. The annex 1 assessment confirmed that the few small areas of 


Sabellaria, Mytilus and cobbles were not considered as representing reef habitats under the 


relevant definitions (MESH 2006) as the initial assessment was undertaken prior to the 


publication of the JNCC guidance note The identification of the main characteristics of stony 


reef habitats under the Habitats Directive  (Irving, 2009). The main areas of this biotope were 


recorded along the north east boundary of the site, to the south of the site and at various points 


along the cable route. More discrete areas of this biotope were recorded in the south east 


corner of the development site and within the tidal excursion to the west and south of the site. 


Overall much of the survey area was characterised by gravelly sediments with diverse infaunal 


communities, dominated by annelids, but with a rich associated epifaunal community 


characterised by crustaceans, ascidians, hydroids and bryozoans. Conversely, the area to the 


south of the proposed development site was dominated by sandbanks with low infaunal and 


epifaunal community diversity. The presence of sandbanks, particularly those associated with 


the proposed Inner Dowsing and Race Bank SAC through which the cable route runs,  has 


been noted due to its inclusion in Annex I of the Habitats Directive.   


4.3.2 Fish and Shellfish Resources 


Table 4.8 summarises the species for which spawning grounds and/or nursery grounds are 


located within or in close proximity to Triton Knoll. 


Table 4.8: Spawning and Nursery Grounds overlapping the Triton Knoll site 


Species Spawning ground Nursery ground 


Herring (Clupea harengus) �  


Whiting (Merlangius merlangus)  � 


Lemon sole (Microstomus kitt) � � 


Sole (Solea solea) �  


 







Triton Knoll Offshore Wind Farm Ltd Environmental Impact Assessment Scoping Report  


 


84 


 


The SEA studies (Anon 2001 and 2002) found that of the commercially important fish species 


in the DTI SEA2 region of the North Sea, most spawn between January and June, with the 


exception of sandeel and herring.  In particular, Anon (2001) noted that in the southern SEA2 


region, within which Triton Knoll falls, the greatest spawning activity occurs in coastal areas and 


to the east. 


A herring larval survey was completed during the Autumn spawning period in 2009 to ascertain 


the relative importance of the site to herring spawning. The results of this reflect the maps and 


reporting of Coull et al (1998) that the Triton Knoll site is peripheral to the breeding range of 


herring. 


Fish abundance and distribution 


Fish ecology surveys previously undertaken in the region, for example at Sheringham Shoal 


(Proctor, 2005a, 2005b and 2005c) and Lynn and Inner Dowsing (Emu 2005a) have shown that 


whiting (Merlangius merlangus) tended to dominate in terms of abundance, with herring 


(Clupea harengus), lesser weaver (Echiichthys vipera), Dover sole (Solea solea), thornback ray 


(Raja clavata), dab (Limanda limanda) and dragonet (Callionymus lyra) also being present 


regularly, albeit sometimes restricted seasonally.  Overall, no correlation between species 


richness and distance from shore were noted, although individual species did occur more 


commonly in some areas than others (primarily inshore/offshore). 


Three fisheries otter trawl surveys were completed across 2008 and 2009, applying 


methodologies agreed with Cefas, Natural England and JNCC. These surveys were 


comparable with the fish assemblages described above.  


Elasmobranchs 


The basking shark (Cetorhinus maximus) has been protected within British waters since 1998 


under Schedule 5 of the Wildlife and Countryside Act (1981), with the JNCC currently looking at 


extending the protection to the angel shark and four species of skate (common, long-nosed, 


Norwegian and white) (www.jncc.gov.uk/page-2549).  The basking shark is also listed in 


Appendix 3 of the Convention on International Trade in Endangered Species (CITES) and is 


regulated under the EU Common Fisheries Policy.  The Marine Conservation Society has 


published a map of basking shark sightings based on data collated between 1987-2004 for UK 


waters (www.mcsuk.org/marineworld/baskingsharks/basking+shark+hotspot+map).  The Figure 


indicates that the main areas for sightings are the south west of England, the Isle of Man and 


the west coast of Scotland.  Sightings in the North Sea are in general rare, although a sighting 


does appear to have been made in proximity to the Triton Knoll site. 


Daan et al. (2005) reviewed data from numerous surveys to generate maps across the North 


Sea depicting the known distribution of elasmobranch species, including trends in abundance.  


Depending on how common a particular species is, maps were produced for either 


presence/absence (for the less common) or catch rates (for the seven most common species).  


Data from these maps will be used to develop the EIA baseline.  Species logged as present in 


proximity to the Triton Knoll site are highlighted in Table 4.9.   
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Table 4.9: Elasmobranch species noted in proximity to Triton Knoll (from Daan et al, 


2005) 


Elasmobranch species logged in North Sea Logged in proximity to Triton Knoll 


Starry ray Amblyraja radiata � 


Thornback ray Raja clavata � 


Spurdog Squalus acanthias � 


Lesser spotted dogfish Scyliorhinus canicula � 


Cuckoo ray Leucoraja naevus � 


Spotted ray Raja montagui � 


Smoothhound Mustelus sp. � 


Common skate Dipturus batis � 


Tope Galeorhinus galeus � 


 


Shellfish 


Three shellfish potting surveys were completed across spring and summer 2009. The results 


were consistent with the work of  Dare et al (2004), Emu (2005a and 2005b) and Jessop et al 


(2007). Thus, shallow coastal waters inshore of Triton Knoll in the vicinity of the cable route are 


seen to be support commercially viable populations of crustaceans such as brown crab (Cancer 


pagurus), European lobster (Homarus gammarus), pink prawn (Pandalus montagui) and brown 


shrimp (Crangon crangon). The site itself was predominantly supporting populations of brown 


crab, European lobster and swimming crab species (Liocarcinus marmoreus). 


Temporally the lobster catch per unit effort was low across the three surveys, edible crabs rose 


in June and again in August. Spatially, the lobster catch per unit effort was highest at sites 


across the cable route, edible crabs catch per unit area was highest at locations on the cable 


route and within the southern half of the proposed development boundary.  


Elsewhere, the shallow coastal waters inshore of Triton Knoll are known to be important for 


shellfish, including bivalve molluscs, particularly mussels (Mytilus edulis) and cockles 


(Cerastoderma edule) and crustaceans such as brown crab (Cancer pagurus), pink prawn 


(Pandalus montagui) and brown shrimp (Crangon crangon), with bivalves particularly important 


in areas such as the Wash (e.g. Dare et al, 2004, Emu, 2005a, Emu, 2005b, Jessop et al, 


2007, Anon 2002).   
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Areas known to be important to shellfish in closer proximity to Triton Knoll include the Race 


Bank, which Newell (2003) noted as being important for the brown crab (Cancer pagurus), 


particularly for berried over-wintering crabs, and Silver Pit to the west of Triton Knoll, which is 


noted in Anon (2002) as being important for the Norway lobster (Nephrops norvegicus). 


4.3.3 Marine Mammals 


Surveys of marine mammals ran parallel to boat based bird survey over the Triton Knoll 


development area and buffer, using a methodology agreed with Natural England and JNCC.. 


All marine mammals were recorded during 1-2 surveys per month per year amounting to a total 


of 36 surveys over a two year period (2008-2009).  


Harbour Porpoise 


Harbour porpoise has a very interesting distribution, with the majority of records from the south 


west of the study area (the control site and the very southernmost part of the site). It is 


speculated from the bathymetry that these may be potentially dynamic areas, with the regular 


occurrence of tidal races and fronts. 


Other Cetaceans 


Whilst the control site revealed a single bottlenose dolphin from the 36 boat based surveys, 


there were no counts across the Triton Knoll development area. No other unidentified species 


were recorded across the development area during 36 boat based survey other than a single 


unidentified cetacean across the control area.  


Pinnipeds (Seals) 


Survey findings established both harbour and grey seal sightings are distributed throughout the 


site, although there appear to be slightly more sightings around Lynn Deeps. 


Both UK seals species - harbour seal and grey seal - occur in the Wash and have been 


recorded on site in both boat-based and aerial bird surveys. 


Harbour Seal 


The Wash represents the most important colony of harbour seals in England supporting a 


minimum population of 1,695 individuals (SCOS 2007). Other important haul out sites in Norfolk 


and Lincolnshire include Blakeney Point (minimum population 719) and Donna Nook (minimum 


population 229). Thus North Norfolk and Lincolnshire hold 2,713 (or 90%) of England’s total 


harbour seal population of 3,029 individuals. In terms of the overall UK population, North 


Norfolk and Lincolnshire supports approximately 10% of the total UK population of 27,650 


harbour seals, with the majority (23,400 or 85%) being in Scotland. 


The Wash (along with The Firth of Tay and the Moray Firth) also represents one of the few sites 


along the east coast of the UK where the species occurs and is cited as a primary reason for 


the designation of the Wash and North Norfolk Coast as a Special Area of Conservation (SCOS 


2007).  The Wash harbour seal population was badly affected by phocine distemper virus 


outbreak in 2002 which resulted in a 22% reduction in numbers. Following this initial outbreak 


there has been a further decline of 43%, the reasons for which are not known (NERC 2007).  
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Results from aerial surveys conducted by the Sea Mammals Research Unit (SMRU) carried out 


in 2006 indicate that the species has also undergone a decline of 42% in Shetland and Orkney 


since 2001, and has been undergoing a gradual decline in the Outer Hebrides since the late 


1990s. Populations in the Tay are also in decline, whilst Moray Firth population appears to have 


stabilized at a lower level following a decline that occurred between 1997 and 2002.  


These widespread declines have been identified as a cause of concern and the Sea Mammals 


Research Unit is carrying out additional targeted research to investigate these worrying 


population trends (SCOS 2007). 


Although Triton Knoll is 35 km from Donna Nook, 45 km from Blakeney Point and 80 km from 


the intertidal sandbars of the Inner Wash, recent evidence from a satellite tracking study by 


SMRU,suggests that some individual harbour seals repeatedly travel 75-100 km offshore and 


as far as 220 km to assumed foraging areas, with foraging trips lasting on average 8.3 days 


(SCOS, 2005). Plots of individual tracks of all harbour seals captured and tagged during this 


study indicated that the Triton Knoll site was regularly traversed by harbour seals. Since all but 


one individual remained faithful to the haul out site at which they had been initially trapped, it is 


anticipated that this level of activity is relatively constant. A maximum of four individuals have 


been observed on the 36 Triton Knoll seabird and marine mammal surveys, with at least one 


individual observed on ten of the surveys, indicating that this species occurs on the site. Seals 


have also been observed on Triton Knoll during WWT aerial surveys, although unfortunately 


these were not identified to species level.  


Grey Seal 


As with harbour seals, the majority of the UK grey seal population (>90%) occurs in Scotland. 


However, there are also breeding colonies along the east coast of Britain, with the nearest 


being Donna Nook National Nature Reserve (NNR) in Lincolnshire (c.35 km away from the 


site). A maximum of four individuals were encountered on any one survey, and at least one on 


12 of the 36 seabird and marine mammal surveys at Triton Knoll, indicating that the area is 


used by this species.   


This colony has increased over the last 15 years from just 34 pups in 1981 to 1,194 in 2007, its 


best year yet. Indeed, using the number of pups born per year as an index of population size, 


then the Donna Nook colony production of 1,194 pups represents 3% of the total of 39,700 


pups born in the UK.  


In contrast to harbour seals, grey seal populations have been increasing since the ban on 


commercial exploitation of seals under the grey seals (Protection) Act of 1913, and have 


expanded their range southwards down the east coast of the UK with new breeding colonies 


developing at Scroby Sands/Horsey Winterton in 1958 and Blakeney Point in 2002.  
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Although comparable satellite tracking studies have not been carried out on grey seals in the 


Wash as for harbour seals, earlier satellite telemetry on grey seals from the Farne Islands and 


Scotland revealed that they foraged further afield than harbour seals, travelling distances in 


excess of 100  km in a single day, often undertaking a combination of both long distance 


migrations (up to 2,100  km) as well as shorter more local trips of 2-3 days to discrete offshore 


areas (McConnell et al 1999). Therefore the magnitude of any impacts is less likely to be 


detectable at a site specific level due to the size of the home range of the species.  


McConnell et al (1999) suggest that grey seals foraging in the North Sea should be considered 


as coming from a single ecological population. Thus there is a possibility that the assessment of 


potential impacts of offshore wind farms on grey seals might be most impactively considered at 


this spatial scale. 


4.3.4 Ornithology 


A boat based bird survey campaign over the Triton Knoll development area and buffer across a 


two year period comprised 1-2 surveys per month per year amounting to a total of 36 surveys 


over the two year period. The survey specification was agreed with Natural England and JNCC 


ahead of the survey campaign which ran across 2008 and 2009. A full set of 36 surveys were 


completed according to the agreed specification. 


Existing data 


The offshore ornithological interest of the Greater Wash Round 2 strategic area is now 


relatively well understood as a result of extensive and exhaustive boat-based surveys (~200 


conducted at different proposed sites) supported by generic aerial surveys of the entire area 


(7001  km
2
) in all seasons (DTI, 2006, 2007). Site-specific information is available within 


published ES documents most notably for the Lynn and Inner Dowsing OWF (Round 1) and the 


proposed Lincs (Centrica Energy, 2007) and Sheringham Shoal (SCIRA Offshore Energy Ltd, 


2006) OWF’s.  


Assessment to date has sought to interpret specific site information in relation to what is known 


from the more general literature on seabird distribution and abundance and possible dispersion 


patterns, most notably within the following: 


� Important Bird Areas for seabirds in the North Sea (Skov et al., 1995); 


� An atlas of seabird distribution in north-west European waters (Stone et al., 1995); 


� Seabird populations of Britain and Ireland (Results of the Seabird 2000 Census 1998-


2000) (Mitchell et al., 2004); 


� Birds in England (Brown and Grice, 2005); 


� The Migration Atlas: movements of the birds of Britain and Ireland (Wernham et al., 


2002). 


Some breeding seabirds (e.g. terns and gulls) or those species that occupy inshore coastal 


waters in particular seasons (e.g. divers and Common Scoter) or waterbirds such as waders 


and waterfowl that may migrate across the open sea are represented within a number of 


coastal sites of known ornithological importance.  
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Those of relevance to the Triton Knoll development area include the Wash, North Norfolk 


Coast, Gibraltar Point, Humber Estuary and Hornsea Mere (all of which are Special Protection 


Areas (for birds) as well as other related designations) and Hunstanton Cliffs SSSI. The 


designations of these sites (available at jncc.gov.uk and naturalengland.org.uk) provide details 


of the importance of the population of the qualifying or cited species and species within 


qualifying bird assemblages (seem Appendix D – Table D.1).  


More local information, perhaps relating to seasonal patterns of occurrence, annual population 


changes or performance of breeding colonies of some species is available within county-


specific bird records, the most extensive series of which is that relating to Norfolk documented 


in “The Birds of Norfolk” (Taylor et al., 1999) and the annual Norfolk Bird and Mammal Report 


(part of the Transactions of the Norfolk and Norwich Naturalists’ Society).  


Species present within the wind farm area 


Following the campaign of bird surveys across Triton Knoll a number of species have been 


identified as present in significant numbers to warrant further assessment using techniques 


such as collision risk modelling.  


The status of sensitive receptors is determined as a result of particular combinations of 


sensitivity as driven by conservation status and occurrence in at least regionally important 


numbers within the site (and buffer).  Data to inform this process have been derived from 


DECC-funded aerial bird surveys, the project specific boat-based bird surveys and desk based 


review of breeding colony census data. 


It is important to note the bird numbers at any one site are influenced by the size of the site with 


larger areas supporting larger numbers of birds. This means that even when occurring at low 


densities, some species may occur in important numbers in large sites such as Triton Knoll.  


The following, Table 4.10, summarises those species considered to be at highest risk of 


experiencing a significant impact from the proposed Triton Knoll project. 


 


Table 4.10: Bird species considered highest risk of experiencing a likely significant 


impact (LSE) at Triton Knoll 


LSE Rating of 5 LSE Rating of 4 


Fulmar  


Northern gannet  


Little gull  


Razorbill 


Great black-backed gull 


 


Arctic skua  


Great skua  


Common gull  


Lesser black-backed 


gull  


Kittiwake  


Common tern  


Sandwich tern  


Guillemot 
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As only a few of these species are likely to interact with the currently land-based SPA 


designations, any requirement for Appropriate Assessment (AA) seems likely to be limited to a 


small number of species. To date these have included migratory pink-footed goose and 


breeding Sandwich tern and common tern in the Greater Wash, although there is potential for 


little gull (if it occurs in important numbers) to be subject to AA as a result of the possibility of 


inclusion of the species within the citation for Hornsea Mere SPA.  


4.4 The Biological Environment – Potential Environmental Impacts, Proposed Surveys 


and Impact Assessment Methodology 


The following section of the scoping report outlines the potential impacts of the proposed Triton 


Knoll OFW on the biological environment.  The potential impacts listed have been developed 


from (a) relevant guidance notes and (b) ES’s published for other Round 1 and Round 2 


offshore wind farms.  For each potential impact identified, details are provided with respect to 


any surveys that are planned to investigate this potential impact, plus the proposed method of 


impact assessment.  


4.4.1 Marine Ecology 


Potential 


Impact 


 


Increased sediment loads (construction phase) 


Loss of seabed habitat through presence of turbines and foundations (operational 
phase) 


Scour leading to change on seabed habitats (operational phase) 


Changes in seabed habitats as a result of changes in sediment transport regimes 
(operational phase) 


Colonisation of turbines leading to increased biodiversity (operational phase) 


Survey/Study 


Completed to 


Assess 


Impact 


A detailed benthic baseline survey was completed across the Triton Knoll OFW 


site, the surrounding area the cable corridor and the cable landfall intertidal.  The 


specification for this survey has been agreed with CEFAS and JNCC. This 


characterised the benthic ecology of the site and surrounding area in order to 


enable an assessment of impacts. 


Method of  


Impact  


Assessment 


The benthic environment will be described using standard marine ecological 


reporting techniques (see Appendix E).  Potential impacts through direct habitat 


loss will be assessed via quantifying any losses in terms of % loss of certain 


biotopes/habitats.  Potential impacts on the benthic environment through 


scour/sediment transport changes will be assessed by applying the findings of the 


coastal processes assessment to the baseline benthic data-sets. 


Impact significance will be determined using standard EIA methodologies 
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4.4.2 Fish and Shellfish Resources 


Potential  


Impact 


 


Increased sediment loads (construction) 


Loss of seabed spawning and nursery habitat through presence of turbines and 


foundations (operational phase) 


Colonisation of turbines leading to increased biodiversity (operational phase) 


Survey/Study 


Completed to 


Assess 


Impact 


A combination of 2 m beam trawl and 7 m commercial otter trawl survey were 


completed across 2008 and 2009.   


Method of  


Impact  


Assessment 


The spatial and temporal nature of spawning activity and habitats in the study area 


will be fully described and losses of this habitat through turbine placement 


quantified.  Potential impacts on behavioural responses through increased 


sediment loads will be assessed using the outputs of the coastal process 


assessment and published data on the sensitivity of fish species found in this area 


to high sediment loads.  


Findings from colonisation studies of turbine bases undertaken for existing Round 


1 projects, e.g. North Hoyle. 


 


Potential  


Impact 


Impact on spawning activity from piling activity (construction phase) 


Survey/Study 


Completed to 


Assess 


Impact 


Data on the distribution and nature of herring spawning activity was obtained via 


herring larval survey during the 2009 Autumn spawning period. 


Method of  


Impact  


Assessment 


Potential noise impacts on fish species during the construction phase will be 


assessed via review of the relatively large body of data that exists on this topic, 


including developer-led work and COWRIE projects.  Use of assessment tools 


such as audiograms and species-metrics will be adopted, where appropriate. 
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Potential  


Impact 


Impact of EMF on electro-sensitive fish species (operational phase) 


Survey/Study 


Completed to 


Assess 


Impact 


Data on the distribution of EMF sensitive species in and around Triton Knoll were 


collated via desk-based studies, site-specific trawl surveys and consultation with 


fishermen.   


Method of  


Impact  


Assessment 


The findings of recent COWRIE projects investigating the impacts of EMF on 


sensitive fish species will be used to determine the significance of any impacts on 


fish species from EMF associated with the Triton Knoll project.  


4.4.3 Marine Mammals 


Potential  


Impact 


 


Physiological/behavioural impacts on marine mammals resulting from pile-driving 


noise (construction phase)  


The impacts may not be detectable (Nedwell et al. 2003), or they could range from 


mortality (Vagle 2003), to hearing loss (temporary or permanent), to lack of feeding 


activity to avoidance (Tougaard et al. 2003, Feist 1996). 


Survey/Study 


Completed to 


Assess Impact 


Using species specific information and audiograms, noise modelling of typical pile-


driving operations has been undertaken to determine the zones in which there may 


be impacts to marine mammals. Data from other OWF projects will be sourced and 


used in the EIA.  


Method of  


Impact  


Assessment 


Reference to audiograms and application of these findings via standard EIA 


methodologies (identification of sensitive receptors, assessment of magnitude of 


impacts). 
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Potential  


Impact 


 


Secondary impacts on habitat/prey species caused by construction activities.  


These could include increased levels of suspended sediment which may impair 


echolocation in porpoises and dolphins, avoidance of the area by fish and other 


prey species and therefore marine mammals, or even attraction of species such as 


grey seal into the area in response to large numbers of disoriented fish.  


Survey/Study 


Proposed to 


Assess Impact 


The difficulties in predicting the nature of secondary impacts makes designing 


targeted surveys impossible. However, cross referencing of marine mammals 


surveys with the marine ecology surveys will be made to determine any potential 


impacts.  


Method of  


Impact  


Assessment 


Review of baseline marine mammal data and cross-referencing of data from other 


parameters (marine ecology).  Standard EIA methodologies (identification of 


sensitive receptors, assessment of magnitude of impacts) will be used to assign 


significance of impacts. 


 


Potential  


Impact 


 


Displacement of marine mammals (operational phase)  


Displacement could be linked to a number of factors the impacts of which are 


difficult to separate, e.g. physical intrustion/barrier impacts, operational noise, 


increased vessel traffic.  


Survey/Study 


Completed to 


Assess Impact 


A data set has been amassed from 24 months of boat-based surveys.  Literature 


relating to the behavioural responses of marine mammals to offshore wind farms 


(including findings of UK and overseas OWF projects) will be assessed in order to 


predict potential impacts, based on the EIA baseline. 


Method of 


Impact  


Assessment 


Certain key assumptions will need to be made for the impact assessments related 


to marine mammals.  For example, assuming that Harbour seals were all displaced 


during the operational phase, the theoretical magnitude of such an impact on this 


species could be determined by calculating the percentage of fixes from telemetry 


data (gathered by SMRU 2001-2005) in the wind farm as a percentage of total area 


and combined with the sensitivity (Very High) according to the standard EIA matrix 


based impact assessment methodology. 
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Potential  


Impact 


 


Changes in the use (positive or negative) of the wind farm area by marine 


mammals.  This could be caused by the potential association of fish and other prey 


species with turbine bases (artificial reef impact). 


Survey/Study 


Proposed  


to Assess  


Impact 


Assessing use of the area by marine mammals could be carried out as described 


above and analysed in conjunction with the results from benthic and fisheries 


surveys.  


 


Method of  


Impact  


Assessment 


Discussion of results in the context of benthic and fisheries datasets could provide 


some indication and context for the extent and nature of any changes observed.  


4.4.4 Ornithology 


At this stage, potential environmental impacts may only be broadly identified prior to the 


completion of the baseline characterisation surveys. Therefore, these impacts are largely based 


on experiences of other OWF’s within European waters. 


Potential  


Impact 


 


Disturbance leading to displacement of birds (construction and  


decommissioning) 


Disturbance may be initiated both by vessels (especially of swimming and diving 


species such as divers and auks) and by noisy construction activity such as pile-


driving that may affect all species  


Survey/Study 


Proposed to 


Assess 


Impact 


Detailed boat-based site characterisation surveys (36 in total over two years) were 


completed across the site, plus an adjacent reference area.  


Data from aerial surveys of the Greater Wash SEA region will also be used to 


assess impacts during the construction and decommissioning phases. 


Method of  


Impact  


Assessment 


The ornithological interest of the site (and buffer) and control will be described 


using what have become standard reporting techniques established at a range of 


sites in the Greater Wash. The significance of potential impacts will be assessed 


using the sensitivity of the receptors against a measure of the magnitude of the 


impact (assessed from a measure developed by Garthe and Huppop 2004), during 


standard EIA methodologies. 
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Potential  


Impact(s) 


Indirect disturbance of prey resources (e.g. fish) thereby changing bird distribution 


(construction phase) 


Survey/Study 


Proposed to 


Assess 


Impact 


The ornithological interest of the site has been characterised by detailed boat-


based surveys and aerial data collected across the Greater Wash SEA region. 


Detailed behavioural records from the boat-based surveys will allow some 


assessment of foraging and feeding activity of each species within the site.  


Method of  


Impact  


Assessment 


Visual records from boat-based surveys supported by literature-based evidence will 


allow the prey spectrum of sensitive species to be determined. Following an 


evaluation of the importance of the site for foraging birds, an assessment of the 


significance of potential disturbance of prey resources may then be conducted 


using standard EIA methodologies,  


 


Potential  


Impact(s) 


Displacement and barrier impacts (especially to flying birds) (operational phase) 


Survey/Study 


Proposed to 


Assess Impact 


The ornithological interest of the site has been characterised by detailed boat-


based surveys. During these, the snapshot methodology was employed to 


determine the density of flying birds and the strip transect method used to 


determine the density of birds on the water.  


Method of  


Impact  


Assessment 


The overall density of each species will be determined by adding each fraction 


flying or on the water. This will be scaled to the size of the site+buffer to calculate a 


maximum population size, which may be compared against 1% thresholds for 


regional, national and international figures. Assuming displacement of particular 


proportions of the population present (worst-case being 100%) ultimately allows the 


significance impact of the loss of the OWF to be assessed in standard EIA 


methodologies.  
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Potential  


Impact(s) 


 


Positive and/or and negative changes to habitat conditions (presence of turbine 


bases and changes to the seabed) inducing changes in the distribution of bird prey 


resources and thus the birds themselves (operational phase) 


Survey/Study 


Proposed to 


Assess Impact 


Following characterisation of the ornithological interest of the site, a broad 


assessment of the nature of the sensitive receptors and their site use will be 


undertaken. The likely response of species to the presence of the OWF may then 


be broadly determined in part using previously documented evidence in the 


literature. 


Details of habitat changes will be determined from the marine ecology survey. 


Method of  


Impact  


Assessment 


Reference will be made to post-construction bird monitoring from other OWF 


projects in order to inform this impact assessment.  Predictions will be made, using 


standard EIA methodologies, as to the nature and significance of any changes in 


habitat conditions, and thus bird distribution, during the operational phase.  


4.4.5 Biological Environment – Potential Cumulative and In-Combination Impacts 


Benthic Ecology 


The EIA will assess the potential for both cumulative and in-combination impacts to arise on 


benthic habitats in the wider study area as a result of the interaction between the Triton Knoll 


project and other activities, in particular other Round 1 and Round 2 OWF projects and 


aggregate extraction at the adjacent Area 440. 


Potential for cumulative and/or in-combination impacts through spatial interaction exist for 


certain impacts, such as the creation of sediment plumes from cable-installation activities.   


Fish and Shellfish Resources 


The only potential adverse cumulative impact on fish and shellfish resources in this region is 


through the cumulative impact of piling noise from more than one wind farm construction phase.  


Several wind farms are currently planned within the Greater Wash SEA area, most of which will 


involve piling to install foundations. However, as the intended construction timetable will not 


conflict with the construction of other wind farms in the region, it is considered there is no 


requirement to assess the cumulative impacts of piling on noise sensitive fish such as herring. 


The reduced fishing intensity across the Triton Knoll site area may realise a positive 


cumulative/in-combination impact on fish and shellfish resources.  


It is considered there is no requirement to assess the cumulative/in-combination impacts of the 


physical loss/alteration of spawning grounds affecting spawning at a regional (population) level 


given the relatively small footprint area of any potential foundation design and potential scour 


impact in relation to the extent of known spawning grounds. 
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Marine Mammals 


The currently available information on the construction of wind farm projects in the Greater 


Wash strategic area indicates that there will be no overlap with construction of Triton Knoll 


(refer to Section 4.7.11). Thus construction related cumulative impacts will not occur. There is 


however potential for sequential impacts to be experienced through long term construction of a 


series of projects within the Greater Wash strategic area. 


There is the potential for cumulative displacement of marine mammals from various Greater 


Wash offshore wind farms during the operational phases.  Such displacement could be linked 


to a number of factors, e.g. physical barrier, noise, vessel traffic. 


As part of the Triton Knoll EIA, on-going liaison and dialogue will be carried out with JNCC and 


NE to ensure that a robust and acceptable approach to cumulative impact assessment of 


marine mammals is presented within the ES.  NRL are also committed to adhering to the 


findings and recommendations of any recent and on-going research studies into mitigating the 


impacts of piling noise on marine mammals, where appropriate. 


Ornithology  


Due to the increasing number of OWF developments in the Greater Wash SEA region, potential 


exists for cumulative/in-combination impacts on ornithology.   


Based on the limited information currently available, The construction timetable for all projects 


in the Greater Wash strategic area indicates that there will be no overlap with construction of 


Triton Knoll. Thus construction related cumulative impacts will not occur (refer to Section 


4.7.11). There is however potential for sequential impacts to be experienced through long term 


construction of a series of projects within the Greater Wash strategic area. 


Greater potential exists for cumulative impacts during the operational phase.  Methods to 


determine cumulative impacts are currently under development through a series of COWRIE 


projects and it is intended that these will be incorporated into the methodology utilised at Triton 


Knoll. Nonetheless, techniques to combine data have already been developed for use by 


previous OWF’s in the Greater Wash to assess the impact of the more obvious impacts of 


potential displacement and collision risk for birds using standard EIA methodologies.   


With respect to the potential cumulative impact of turbine collision, the estimated annual 


mortality from each OWF (constructed and proposed) may be readily combined and the 


possible impact upon the population in a regional, national and international context 


determined. Where this gives rise to significant impacts upon a species, specific population 


viability analysis (PVA) may be used to more precisely determine the nature and relative 


significance of the impact through a better understanding of what level of mortality could be 


sustained by the population(s) in question. This may point to options for mitigation. 


For potential cumulative displacement and barrier impacts the maximum population size at 


each site may be combined to give a precautionary estimate of the total population affected. 


Assuming displacement of particular proportions of the population present (worst-case being 


100%) ultimately allows the significance impact of the loss of area under all OWF’s to be 


assessed in standard EIA methodologies.  
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The proportion (%) of the total population affected by the loss of all OWF’s (again assuming a 


worst-case scenario of 100% displacement at each site) may also be readily determined, with 


the significance of the impact again assessed by standard EIA methodologies. 


The results of the boat based seabird survey campaign have demonstrated that the typical 


assemblage of species using the Triton Knoll site include petrels, gannets and gulls. Given the 


large potential feeding and roaming ranges of species within this assemblage there is the 


potential for individuals of these species to encounter several offshore wind farms in any single 


foraging or roaming flight. The population to which these individuals belong will however 


experience many influences on population size. 


4.5 Nature Conservation – Baseline Conditions 


4.5.1 Designated Sites 


The main sites designated for coastal nature conservation importance within the study area are 


shown in Figure 4.7.  In addition to the coastal designations, where new offshore sites or 


offshore extensions to existing sites are known to be under investigation these have also been 


highlighted.  The types of designation included are as follows: 


� Possible Special Area of Conservation (pSAC); 


� Special Areas of Conservation (SAC); 


� Special Protection Area (SPA); 


� Ramsar site; 


� Site of Special Scientific Interest (SSSI); and 


� National Nature Reserve (NNR). 


The majority of these sites are coastal and shallow subtidal in nature and hence would be 


primarily of interest for issues connected to the cable route corridor and potentially wider 


ranging coastal processes issues.   


However, some (notably a pSAC and possible offshore extension to an existing SAC) do 


include areas further offshore, which would potentially be of greater interest for the offshore 


aspects of the wind farm. 


4.5.2 Features of potential nature conservation interest 


The export cable route for the Triton Knoll offshore wind farm crosses an area of the Inner 


Dowsing, Race Bank and North Ridge possible SAC, recommended for its sandbank and 


Sabellaria spinulosa reef communities. This latter feature was the subject of particular 


discussion with Natural England and JNCC in the approval of the ecological survey 


specification across the cable route corridor in early 2010.  


A network of marine conservation zones introduced through the UK Marine and Coastal Access 


Act will include a selection of sites located within the North Sea regional area.  
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The locations of designated sites within the marine protected zones are subject to discussion at 


the time of publishing this scoping document. The recommendations of stakeholders over the 


location of sites are due to be placed before government in 2011, with the newly designated 


areas defined in 2012. Discussion will continue with stakeholders throughout this period over 


the implications for the development of the Triton Knoll offshore wind farm.  


Ecological conservation designations have informed the design of ecological survey. Ecological 


surveys to date have informed the location of the wind farm development area, the cable route 


and landfall location. The placement of these component parts of the wind farm will avoid 


conflict with Saturn Reef pSAC, the Outer Wash Sandbanks pSAC extension and the Wash 


and North Norfolk Coast SAC. The features for which the Wash and North Norfolk Coast and 


Humber Estuary SPAs are designated continue to be assessed under EIA principals. No SSSI 


or NNR will be affected by proposed proposed project infrastructure. The Inner Dowsing and 


Race Bank pSAC was announced after the cable route was identified. 


 


Figure 4.7 International, European and National Nature Conservation Designations within 


Greater Wash SEA region 







Triton Knoll Offshore Wind Farm Ltd Environmental Impact Assessment Scoping Report  


 


100 


 


4.6 Nature Conservation – Potential Environmental Impacts, Proposed Surveys and 


Impact Assessment Methodology 


The following section of the scoping report outlines the potential impacts of the proposed Triton 


Knoll OFW on nature conservation.  The potential impacts listed have been developed from (a) 


relevant guidance notes, (b) ES’s published for other Round 1 and Round 2 offshore wind 


farms and (c) knowledge of potential nature conservation issues in and around the proposed 


Triton Knoll development area.  For each potential impact identified, details are provided with 


respect to any surveys that are planned to investigate this potential impact, plus the proposed 


method of impact assessment.  


 


Potential  


Impact (s) 


Adverse impacts on the integrity of designated sites of nature conservation 


importance (SAC, SPA, Ramsar, SSSI, NNR) 


Survey/Study 


Proposed to 


Assess 


Impact 


As a result of survey the main Triton knoll development site and cable route corridor 


has been mapped to present benthic habitat. Mytilus and Sabellaria have been 


detected,. However, there are no biogenic reef form Annex I habitat of either species 


genus within the footprint of the Triton Knoll development area.  


The cable route corridor does pass across a sandbank feature the implications of 


which will be considered from a cable burial perspective during the construction 


phase of the Triton Knoll project. 


Method of  


Impact  


Assessment 


Potential impacts upon applicable features of possible and designated sites will be 


assessed via standard EIA methodologies, using significance criteria agreed with the 


relevant statutory nature conservation agency.  Where potential impacts may arise 


upon European sites (SAC/SPA), there may be a requirement to provide information 


within the ES that enables the competent authority to undertake an Appropriate 


Assessment (see Section 1.7).  
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Potential  


Impact (s)  


Adverse impacts on Annex I habitats and Annex II species 


Adverse impacts on UK BAP habitats and species 


Survey/Study 


Proposed  


To Assess 


Impact 


The benthic survey, method agreed with Cefas, was completed across the Triton 


Knoll main site development area in September and October 2008 and cable route 


corridor in February 2010.  


The benthic survey across the main development site and cable route corridor 


identified no evidence of Annex I habitat except shallow subtidal sandbanks. As a 


result of survey, it is proposed that there is no requirement to include an assessment 


of impact on these habitats except the one identified. The nrequiremen for 


Appropriate Assessment requires further discussion. 


Certain intertidal and subtidal habitats, reefs and sand and gravel habitats fall under 


the UK BAP list of priority habitats. This list includes Sabellaria reef, and whilst the 


genus is present at locations across the site, no evidence of reef forms have been 


found from survey.  


Method of  


Impact  


Assessment 


Potential impacts upon Annex I habitat, Annex II species and/or UK BAP 


habitat/species will be assessed via standard EIA methodologies, using significance 


criteria agreed with the relevant statutory nature conservation agency.   


Where potential impacts may arise species/habitats listed under the Habitats 


Directive, there may be a requirement to provide information within the ES that 


enables the competent authority to undertake an Appropriate Assessment (see 


Section 1.7). 


4.6.1 Nature Conservation – Potential Cumulative and In-Combination Impacts 


Consultation will continue with Natural England and JNCC over the results of marine ecological 


survey to agree both the potential impacts on interest features and the approach to delivering 


information to satisfy the EIA process and any subsequent need for information to support 


Appropriate Assessment by the Competent Authority (IPC). This consultation schedule is to be 


extended to include the RSPB as the impact assessment of the development proceeds. 


Following the consultation to date, this document requests that a formal opinion is returned in 


the scoping direction from IPC with regard to the species that will be included in any 


appropriate assessment and confirm that all survey data satisfies that requirement. 
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4.7 The Human Environment – Baseline Conditions 


The following section of the scoping report provides a brief overview of the existing human 


environment in and around the proposed Triton Knoll development.  This section also includes 


a review of potential impacts on various activities, e.g. aggregate dredging, commercial 


fisheries, and a summary of survey/studies that may be required as part of the EIA of this 


project.  


4.7.1 Landscape and Seascape 


The zone of theoretical visibility (bare ground) for a turbine tip height of 220 m, representing the 


upper range of the Rochdale Envelope is presented in Figure 4.8.
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Figure 4.8 Zone of theoretical visibility 8MW turbines (bare ground) 
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The previously reported scope of the landscape and seascape impacts from the offshore 


infrastructure of the Triton Knoll project, has been refined as a consequence of extensive 


baseline assessment and consultation (Table 3.2). 


As part of the scoping stage of the Triton Knoll EIA, an appraisal has been undertaken to 


establish the extent that the existing landscape, seascape and visual environment that might 


potentially be affected by the proposed Triton Knoll OWF.  This identified the potential impacts 


of the development and enabled a more complete definition of the scope of work for the 


Seascape and Visual Impact Assessment (SVIA).  


The Study area 


Ongoing consultation with stakeholders including JNCC, Natural England, East Lindsey District 


Council, North East Lincolnshire District Council, Lincolnshire County Councils has determined 


the scope of the assessment to be conducted. The agreed study area of 40km radius from the 


site boundary and three viewpoints are captured on the ZTV plans produced (see Figure 4.8 


and Table 4.11). Two additional viewpoints, at Spurn Head and Brancaster Bay, were 


requested in early consultation with stakeholders. However, wireframes and photomontages 


produced and presented to stakeholders (and will be made available on request at the 


appropriate quality and size of reproduction) demonstrated to the satisfaction of the relevant 


local authorities that there was no discernable visibility from the maximum turbine tip height 


proposed at these two viewpoints and as such, they will not be taken further in the EIA process.  


In terms of extent of visibility of the proposed Triton Knoll site which, as already noted, will be 


located at a considerable distance from both the Lincolnshire Coast (min 33km) and the North 


Norfolk Coast (min 46km), the assessment of the existing context indicates that there will be 


notable limitations upon the likely visibility of the turbines and hence the scope of work for the 


study. 


Consultation with stakeholders has stressed the low value in conducting a cumulative 


assessment as part of the Triton Knoll SLVIA given the distance of the site offshore. Current 


SNH (2007) guidance indicates that there is no possibility of significant cumulative impacts 


beyond 30km and the photomontages prepared for the viewpoints clearly indicate the very 


limited visibility of the scheme from the coastline. There cannot therefore be any cumulative 


interaction with other sites and therefore no significant cumulative environmental impact. 


Even so, a cumulative assessment will be conducted by request of Natural England (see Table 


3.2), it should also be remembered that other existing constructed and consented wind farms 


will be located considerably closer to the coastline than the Triton Knoll project. The addition of 


a development at the distance of Triton Knoll will have, at most, a negligible cumulative visual 


impact upon visual amenity from the coastline and inland. 
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Table 4.11: Representative viewpoint locations 


Ref.  Title 
OS grid 


reference 


Key representative 


receptors 


View 


(degrees) 


1 Ponderosa, Donna Nook 
E542770 


N399886 


Visitors to the NNR 


Residents 


270º 


2 
Mablethorpe Beach – North 


End 


E549962 


N387194 


Visitors to the beach 


/ Saltfleetby NNR and 


SSSI 


270º 


3 Chapel St Leonards 
E555943 


N374256 


Visitors to the beach 


 


270º 


 


With reference to landscape character, in addition to national level landscape character work 


(Countryside Character Initiative (CCI) and Natural England’s Natural Areas), more local work 


has also been carried out by several local authorities in this region.  However, given the 


considerable distance between these local landscape character areas/types and the proposed 


wind farm development, it is not proposed to undertake an assessment of impacts upon these 


individually. 


In terms of regional seascape units (which is recommended, by the Guide to Best Practice in 


Seascape Assessment (Hill et al, 2001), to be the most appropriate scale for undertaking 


seascape characterisation in association with coastal developments, such as offshore wind 


farms), the location of the development at approximately 32km offshore and beyond means that 


any potential impacts will be limited and indirect.  Whilst regional seascape units have a limited 


seaward extent it is still appreciated that the SVIA should include representative viewpoints 


from which the assessment should be undertaken, both to provide a clear assessment of visual 


impacts (even where these are likely to be very limited) and, in this particular case, to enable a 


thorough assessment of cumulative impacts to be undertaken. 


In summary, following a preliminary appraisal of potential seascape and visual impacts from the 


Triton Knoll offshore wind farm, it is anticipated that the proposed development is located 


sufficiently distant from the nearest land based receptors, that no significant landscape, 


seascape or visual impact will result. Whilst careful consideration will need to be given to the 


potential cumulative impacts, it is to be noted that a number of offshore sites in this region have 


already received consent (and indeed are under construction) whilst others have been 


submitted for approval with decisions awaited.  
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4.7.2 Commercial Fisheries 


The proposed Triton Knoll development area is located within the Greater Wash SEA area.  As 


a result of previous EIA studies for other Round 1 and Round 2 offshore wind farms in this 


area, plus EIA’s for marine aggregate areas and other marine developments, the distribution 


and nature of commercial fishing activity in this region is relatively well understood. 


The Triton Knoll site straddle ICES rectangles 35F0 and 36F0, therefore, data for the period 


2002-2007 on the spatial distribution of fishing activity in these ICES rectangles, plus the 


adjacent rectangles 35F1 and 36F1 has been obtained from the MFA.  In addition to these 


data, landings data for these ICES rectangles has also been obtained for this 5-yr period.  Both 


these data-sets will be used to develop a detailed description of fishing activity in this area 


which will be presented in the ES. 


In addition to these data-sets, it is also proposed to carry out a specific commercial fisheries 


consultation exercise as part of the EIA.  A series of meetings have been held with local fishing 


organisations, complimented by interviews with individual skippers known to fish in this area 


and also representatives of non-UK fleets, such as French, Dutch and Belgian fishermen. This 


has enabled the development of an accurate and complete understanding of the fishing 


activities being undertaken at and adjacent t0 the site and cable corridor areas and their 


relative importance to those fishermen and the fishing sectors they are a part of. 


A review of the data and consultations outlined above indicates that fishing activity by >10m 


vessels appears to be relatively limited within the boundaries of the proposed Triton Knoll site.  


Only three vessel sightings were made in the period 2002-07, including a UK registered 


potter/whelker, a UK-registered trawler and a Belgium trawler. Initial consultation has 


highlighted that certain UK vessels fishing out of ports along the North Norfolk, Lincolnshire and 


Yorkshire coast do fish within the boundaries of the proposed site. This is restricted to less than 


10 vessels.  Also of note is an area of trawler activity, including French vessels, to the west of 


the proposed site, within the Silver Pit. However, all vessels are between 10-15m in length and 


therefore the catch capacity is relatively small. The spatial distribution of fishing vessels, as 


identified by overflight data and Vessel Monitoring System (VMS) data for the period 2002-2007 


are shown in Figure 4.9 and  


Figure 4.10. 


In terms of landings, as the majority of the site lies within 35F0, an initial review of landings data 


for this ICES rectangle has been carried out, with the top 10 species by weight and value 


shown in  below. 


In terms of weight,  indicates that crabs and brown shrimps dominated landings in 35F0 over 


the period in question.  


From examination of landings data and consultation with the fishing community, the fish 


species caught within the Triton Knoll development site include crabs and lobsters. Those 


species caught within the cable route corridor, inshore include whelks and brown shrimps. 
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Table 4.12: Top five species landed within 35F0 (2002-2007); by weight (tonnes) and 


value (£) 


Top five species (by live weight landed – tonnes) Top five species (by value landed - £)  


Crabs 3845.7 Brown shrimps £3,854,435 


Brown shrimps 1980.2 Crabs £3,560,431 


Lobsters 252.2 Lobsters £2,255,987 


Whelks 202.3 Pink shrimps £151,135 


Pink shrimps 137.1 Whelks £103,700 


Figure 4.9 Vessel Monitoring System (VMS) data for commercial fisheries vessels >15m 


(2007) 


Note: Triton Knoll boundaries area for information only. Triton Knoll current boundary is not included on 


this figure 


 







Triton Knoll Offshore Wind Farm Ltd Environmental Impact Assessment Scoping Report  


 


108 


 


Figure 4.10 Fisheries surveillance data for all vessels (>10m) (2002-2007) 


Note: Triton Knoll boundaries area for information only. Triton Knoll current boundary is not included on 


this figure 


 


4.7.3 Shipping and Navigation 


The Greater Wash SEA area encompasses a number of commercial shipping activities, 


including the transportation of cargo and passengers, dredging and offshore gas platform 


support.  Commercial fishing and recreational sailing also take place in the area. The 


characteristics of vessel traffic in and around the proposed Triton Knoll site are mainly 


determined by the trades supported by surrounding ports, the seabed morphology in the SEA 


area (characterised by channels between shoals marked in places by lighted buoys), and the 


locations of nearby gas platforms. 


The area is bounded to the West by the major trading estuary of the River Humber, containing 


numerous ports, docks and wharves; and including the ports of Hull, Immingham, Grimsby, 


Goole and Killingholme. From Hull and Killingholme scheduled passenger and freight ferries 


operate to mainland Europe. The port partnership of Grimsby and Immingham is the busiest 


port in the UK in terms of tonnage: 
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Immingham handles large tankers and bulk carriers; while Grimsby handles a range of forest 


products from Scandinavia and the Baltic, bulk cargoes such as minerals and ores, and new 


cars on dedicated Ro-Ro car carriers. Grimsby is also a leading fishing port.  Many of the 


vessels operating from the Humber are large ocean-going ships, some more than 200 metres in 


length with drafts exceeding 10 metres.   


To the south-west of the SEA area are the Wash ports of Boston, King’s Lynn, Wisbech and 


Sutton Bridge. From Boston, container and bulk cargo vessels of up to 120m in length operate 


to northern Europe. King’s Lynn handles mainly bulk cargo vessels up to 140m in length, as 


well as vessels carrying timber and steel. 


At Wisbech, which information indicates is currently experiencing a resurgence in shipping 


activity, timber is imported from northern Europe. Also on the River Nene, the port of Sutton 


Bridge has experienced growth in recent years and accommodates cargo vessels up to 120m 


in length carrying mainly dry cargoes such as steel, timber and agricultural products. 


The number, types and characteristics of the vessels visiting these ports has been determined 


during stakeholder consultation as part of the EIA process. 


In terms of shipping routes, current information on shipping routes in the vicinity of the 


proposed development is based on a ten-day Automatic Identification System (AIS) survey 


conducted by Anatec in June 2005. AIS is a system for electronically exchanging ship data, 


allowing ship movements to be tracked, and Anatec estimated that 95% of the ships in the area 


carried AIS at the time of the survey. The data on vessel tracks was analysed to identify 


shipping lanes in which 90% of the traffic using the lane was located so as to define the main 


routes in the area. The boundaries of the proposed Triton Knoll site were defined on the basis 


of the main routes identified as shown in Figure 4.11, with a due allowance for separation 


between the routes and the wind farm in accordance with the Maritime and Coastguard 


Agency’s Wind farm Shipping Route Template. 


The main routes identified around the proposed site are as follows: 


� A route to the north of the site running broadly east to west, connecting the approaches 


to the Humber with destinations in northern Europe; 


� A route to the east of the site running broadly southeast to northwest through the Outer 


Dowsing Channel between Outer Dowsing Shoal and Triton Knoll. This route connects 


points to the northwest of the site (such as the Tees, Tyne and Forth ports and 


transatlantic destinations via the north of Scotland) with northwest European mainland 


ports, the Thames and global destinations via the Straits of Dover and the English 


Channel; 


� A number of merging and diverging routes to the south of the site running broadly 


southeast to northwest, connecting the approaches to the Humber with northwest 


European mainland ports, the Thames and global destinations via the Straits of Dover 


and the English Channel 


A traffic separation scheme in the approaches to the Humber co-ordinates the routeing of 


vessels converging on the estuary into three sets of traffic lanes from the northeast, east and 


southeast. 







Triton Knoll Offshore Wind Farm Ltd Environmental Impact Assessment Scoping Report  


 


110 


Figure 4.11 Main shipping routes around Triton Knoll, identified by AIS survey 


Note: Triton Knoll boundaries area for information only. Triton Knoll current boundary is not included on 


this figure 


The June 2005 survey and further AIS data currently being collected also indicate some vessel 


tracks in and around the proposed Triton Knoll site which are outside the 90% shipping lanes, 


and further analysis of these tracks has been undertaken as part of the EIA.  


4.7.4 Marine Archaeology 


The geophysical data of the site boundary and cable route corridor survey has been analysed 


for potential archaeological features. A survey of the initial site area in 2008 was expanded to 


include the cable .route and wider site area in 2009. The results of analysis are presented in 
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Table 4.13. 
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Table 4.13 Classification of geophysical anomalies 


Anomaly classification  Anomalies (Osiris, 2008) Anomalies (Gardline, 2009) 


Dark reflector 3 57 


Bright reflector 8 4 


Debris 37 44 


Seafloor disturbance 4 2 


Wreck 1 2 


Magnetic 13 3 


Rope / Chain 0 1 


Mound 0 1 


Total 66 114 


Archaeological Study area 


For the purpose of this archaeological scoping report, a one kilometre buffer zone has been 


placed around the above co-ordinates, creating the Archaeological Study Area (ASA).  The 


Triton Knoll study area will be used as a boundary to collect information regarding 


archaeological remains and seabed features.  The buffer will ensure that any archaeological 


trends are adequately visible and understood.   


Sources of Data 


The principle data sources consulted for this scoping assessment are listed below: 


� Records of wrecks and obstructions collected by the United Kingdom Hydrographic 


Office (UKHO); 


� Maritime records regarding archaeological remains and finds held by the National 


Monuments Record (NMR); 


� Information on the location of droits, provided by the Receiver of Wreck at the Maritime 


and Coastguard Agency (MCA); 


� The Ministry of Defence (MoD) with respect to the Protection of Military Remain Act 


(1986); 


� Written sources including academic and other offshore wind farm environmental 


statements that are available in the public domain; 


� Modern admiralty and geological charts relevant to the Study area; 


� Historic charts from the UKHO’s Archive Research Department; 
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� Secondary sources relating to known and potential wreck sites and other archaeological 


remains, held by Wessex Archaeology Ltd. 


These data sources will be used within the main ES and will be complemented by the review of 


site-specific geophysical data that has been collected over the entire Triton Knoll site as part of 


on-going engineering/EIA studies.  This survey has included the acquisition of data using of hi-


resolution side scan, sub-bottom profilers and magnetometers.  All these data will provide 


important information on potential maritime archaeological features within the ASA. 


Table 4.14: Summary of findings of initial scoping of Triton Knoll ASA 


Source Number of Records Format 


UKHO 
22 and 2 in the 1km 


buffer (24 in total) 


Full wreck data for live/dead/abey wrecks and 


obstructions. 


National 


Monuments 


Record (NMR) 


0 (does not extend 


beyond 12nm) 


Full data for known wrecks and other losses, and 


archaeological findspots. 


Receiver of 


Wreck 


49 from the wider 


region, 9 with in-exact 


positional data 


Co-ordinates are not exact and the records are not 


comprehensive. 


Lincolnshire 


Historic 


Environment 


Record (HER) 


0 (typically does not 


extend offshore) 


The HER does not hold records for archaeological sites 


beyond the inter-tidal zone, although it is 


acknowledged some of the coastal records may 


continue into the  inter-tidal zone 


Where necessary, records were converted to WGS 84, UTM 31N for data compatibility.  The 


following definitions have been supplied by the UKHO Wreck Section, and explain their use of 


terminology to describe the state of the wrecks: 


� LIVE Wreck is considered to exist. Most of these are charted. 


� DEAD Wreck is considered not to exist. Not shown on charts. 


� ABEY Existence of the wreck is in doubt.  Not shown on charts. 


Table 4.15 summarises the state of all the wrecks, obstructions and undefined features from 


UKHO data that are located within the Triton Knoll study area: 
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Table 4.15: Status of all known wrecks and features within the Triton Knoll ASA 


Record Type Number 


Live wrecks 19 


Live obstructions 3 


Dead wreck 1 


Dead undefined 1 


Total 24 


With regard to the cable route corridor, a total of 11 known live UKHO wrecks are found within the 


offshore fan and export cable route corridor. 


 


 


Figure 4.12 UKHO wrecks and known archaeological sites 


 


The known wrecks have a date range from the late 19
th
 century to the 20


th
 century (the latest 


wreck was built in 1939). It is generally considered that remains dating up to the 19
th
 century 


are more important than more modern archaeology. However, remains dating from the 19th 


century onwards may also be considered important depending on their archaeological or 


historical value, rarity or uniqueness.   
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The live obstructions (3) will also need to be researched further in order to understand their true 


nature and extent, and subsequently their archaeological importance. 


There are no recorded losses of military aircraft within the ASA.  However, the high 


concentration of recorded aircraft crash sites beyond the Survey Area imply that there is still the 


potential for discovering more during the construction of the wind farm.  Any military aircraft 


found during construction will be automatically considered a Protected Place under the PMRA 


1986, and as a result cannot be interfered with. 


Although initial scoping indicates a lack of recorded UKHO or aircraft crash site data in the 


north-west of the ASA, this does not mean that there are no more wrecks in existence here.  


The concentration of known wrecks in and around the ASA means that there is still a likelihood 


of finding more during the development of the Triton Knoll wind farm.  Documented losses of 


vessels are generally limited in that they are dependent on the survival of historical written 


records.  Records of maritime casualties were not systematically kept until the 18th century, 


and even then these records cannot be considered comprehensive.   


Therefore, when vessels founder closer to shore, there is more opportunity for the event to be 


witnessed from onshore, initiating either a rescue attempt that may prevent the vessel from 


sinking or at least will give a better idea of the location of the loss.  The likelihood of a 


foundering vessel being noticed further from the coast is much less and therefore many losses 


can occur without ever being recorded.  This may be the case within the ASA. 


Also, when considering wreck sites, it is important to note that they often occupy an extended 


area beyond the confines of any hull structure, for instance.  Although, this will greatly depend 


on the circumstances of the loss and the impacts caused by the post-depositional processes. 


Unknown wrecks and undocumented sites could also potentially date to the Mesolithic.  Due to 


their national and international archaeological value, remains of this nature will have to be 


assessed on a site-by-site basis.  Further unknown sites may also be entirely buried beneath 


sediments and will only be discovered if they are disturbed by the event of construction.  As a 


preventative measure and in order to reduce the amount of time and resources wasted if 


discoveries like these are made, it is recommended that good mitigation guidance is correctly 


followed.   


Receiver of Wreck  


Within the proposed footprint of the Triton Knoll site, there are two listed recoveries of engine 


end caps, from the same location.   There is minimal archaeological value associated with 


these finds.  Other items retrieved and reported to the Receiver of Wrecks (RoW) within the 


Humber and Yarmouth districts, and therefore in proximity to the ASA, include a stone axe 


head, worked flint, and a fragment of worked wood.  These items do not have any co-ordinates 


so their exact location could not be identified; however they provide an example of the types of 


interesting and potentially early archaeological artefacts that could be found during the Triton 


Knoll wind farm construction.  
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Finally, the discovery of apparently discrete items may indicate the presence of an 


archaeological site, be it a wreck site or prehistoric landscape.  This is particularly true for 


wooden shipwrecks since they are more likely to be broken up during the wrecking process. 


Prehistoric Archaeology 


The seabed within the Study area lies at a depth ranging from 13 to 28 metres below Chart 


Datum (CD).  The north-west limit of the Study area runs along the edge of the Silver Pit, a 


deep trench with a maximum depth of 99 metres. 


The archaeological potential of the ASA is closely related to relative sea level change through 


time. For long periods between 700,000 BP and 0 AD much of the North Sea Basin was dry 


land (Figure 4.13) and at times is likely to have been suitable for human occupation (Wenban-


Smith 2002: 2).  Occupation within these areas would have been based on mobile lifestyles 


dominated by hunting, gathering and scavenging food and other resources.   


The main surviving evidence of human occupation then is not structural, but rather consists of 


food production waste and in particular lithic artefacts (stone tools and the waste flakes created 


in the production of such tools). Organic evidence can also be preserved enhancing our 


knowledge of contemporary environmental conditions and help to date the marine 


transgressions.   


No mesolithic finds are known within the study area but human artefacts including flints, spear-


heads and mammal remains have been dredged from locations on Dogger Bank in the North 


Sea (Department of Trade and Industry 2002: 33).   
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Figure 4.13 Post-Devensian sea level changes 


 


The most easily identifiable features of the prehistoric landscapes described above are the 


buried remains of former river systems or palaeo-channels. These river systems incised new 


valleys into the landscapes exposed by the lower sea level, and often cut through previous 


layers removing and re-depositing sediments.  Despite this extensive reworking of the 


landscape, deposits from earlier periods may still survive in situ within the North Sea (Hosfield 


and Chambers 2004).  These river valleys are likely to have been attractive environments to 


prehistoric humans, and human activity would have tended to concentrate around the food and 


other resources they offered. They would also have provided easy pathways for communication 


and with the aid of simple watercraft would have served as transport routes.   


Recently, Wessex Archaeology produced reports analysing the potential for seabed prehistory, 


and in particular the existence of palaeo-channels, around the North Sea area.  Evidence for 


such features has been found around Great Yarmouth, Arun, the Eastern English Channel, 


Happisburgh and Pakefield, and the Wash (WA 2007, Wright 2004).   


However, there are other causes for creating channels within the seabed sediment, for instance 


iceberg grooves, channels caused by glacial activity, tunnel valleys, and the impacts of sand 


waves and sand ridges (Eisma et al p220-227); all of which can be misinterpreted as 


archaeologically important palaeo-channels.   
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Due to the quantity of confirmed palaeo-channels already existing around the east coast of the 


UK, there is still the likelihood that more could be discovered within the Study area for the Triton 


Knoll wind farm site.  


4.7.5 Munitions 


From observation of data collated, there are no known munitions disposal sites within 40 km of 


the Triton Knoll site.  A munitions dumping site is located adjacent to the Wainfleet live firing 


area in the Inner Wash.  The risk of unexploded ordnance (UXO) being found either within the 


main array site or within the export cable route will be monitored and reviewed on a regular 


basis.   


Geophysical data that is being collected to inform engineering and EIA studies will also be 


reviewed by specialist UXO personnel to ensure that any risk posed by UXO is identified and 


correctly managed in terms of risk. 


A desk based data review of historic ordnance contamination was completed in 2009, further 


review of geophysical data will be required during detailed engineering design as an 


assessment of development risk, however for the purposes of environmental impact 


assessment the issue has been scoped out of the assessment. 


4.7.6 Tourism and Recreation 


East Midlands/Lincolnshire Coast 


Visitor spending in the East Midlands is worth £4.4 billion annually and tourism support 150,000 


jobs mostly within small to medium sized enterprises. Many of the jobs associated with tourism 


in East Lincolnshire are seasonal and are of a casual nature. Day visitors to the coast are 


highest between June and September, peaking in July and August (EDMA, 2006).  


The Lincolnshire coast offers two types of tourism and recreation experiences (Lincolnshire 


Tourism Ltd., 2007). “The Fun Coast” includes seaside resorts such as Skegness, Chapel St 


Leonards, Ingoldmells and Mablethorpe, which offer entertainment based tourism and 


recreational facilities. For instance, there are adventure parks at Cleethorpes, Mablethorpe, 


Ingoldmells and Chapel St Leonards. Around Skegness visitor attractions include Butlins, golf 


courses, piers, a seal sanctuary, the Gibraltar Point nature reserve and safari park.  


There is currently a proposal for the development of a casino and leisure complex in the District 


of East Lindsey. This development is expected to increase the economic opportunities within 


the area and provide increased links for tourism and leisure (Anon., 2006).  


“The Rural Coast” is marketed towards people interested in the environment, wildlife and 


tranquil activities, such as bird watching and walking. The rural coast includes areas such as 


Gibraltar Point, Saltfleetby, Crook Bank and Moggs Eye. The Lincolnshire Fens, in the south of 


Lincolnshire, includes both coastal and inland tourist areas offering walking, cycling and 


environmental activities (Lincolnshire Tourism Ltd., 2007).  
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North Norfolk 


Norfolk sees the largest expenditure, volume of tourists and overnight visitors in the entire of 


Eastern England.  In 2003, North Norfolk District Council studied tourism and its economic 


impact of the area (EETB, 2003). Tourism’s Gross Value Added (GVA) for the area was 


estimated at £233 million for 2003.  Direct tourism spend was approximately £370 million, about 


22% of eastern England’s tourist trade (Eastern England’s total tourist spend was £1650 million 


for 2003).  In 2003 the tourism industry supported 7069 full-time jobs (direct and indirect) in the 


North Norfolk area. 


North Norfolk is a seasonal tourist location; visitor numbers peak in July, August and 


September after which they fall until about November.  Noted attractions of the area include its 


coastlines, beaches, rural countryside and the Broads.  There is a wide variety of recreation 


attractions in the area, ranging form bird watching, cycling, fishing, museums, golf and 


shopping.  North Norfolk Tourism Study Review considered water sport activities as ‘under-


exploited to date’ in 2003 and there is consideration for an increase in such recreational 


pursuits.  It is clear that offshore leisure activities will be, if not already, key to the area’s tourist 


trade, and the coastal views are already integrated into visitor attractions. 


4.7.7 Noise 


The specification for the desk based modelling of subsea noise arising from piling during 


construction has been agreed with Cefas in 2010.  Two locations have been selected for 


purpose of modelling sub sea noise from construction in the marine environment. The two 


locations have been agreed with Cefas to be representative of site conditions; provide 


maximum spatial coverage and take into account differences in physical features that have a 


bearing on noise propagation in the marine environment. 


Modelling will be carried out for two size piles of 7 m and 8.5 m in diameter, assuming a worst 


case scenario of a hammer blow force of up to 2700 kj. The results of noise modelling will 


inform the potential environmental impact assessment of impact on noise sensitive fish species 


and marine mammals. 


There are several anthropogenic activities in and around the Greater Wash region that are 


likely to contribute to background marine noise levels.  Commercial fishing activity, general 


commercial shipping traffic, marine aggregate extraction, oil and gas production all occur in this 


region.  
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Table 4.16 provides indicative noise levels for a selection of offshore activities that are likely to 


take place in this area (Centrica, 2006).   
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Table 4.16: Indicative noise levels of selected offshore activities 


Anthropogenic noise source Peak sound level at 


source (dB) 


Dominant frequency(s) 


(Hz) 


Pile driving of a 6.5m diameter pile 


(estimated) 


271 130 – 150 


Air-gun (seismic survey) 219 – 259 10 – 10,000 


Cable trenching plough 178 - 


Zodiac (5 m) with outboard motor 152 6,300 


Tug or barge travelling at 16 km p/h 162 630 


Large tanker vessel 177 100 


Fishing vessel 150 - 160 - 


 


Background marine noise levels were studied in the region as part of the baseline studies for 


the Lynn and Inner Dowsing Round 1 wind farms.  The results showed that the highest mean 


sound pressure level (SPL) was low frequency between 60–70dB re 1 µPa/Hz in the frequency 


range of 1–100Hz and attributed to shipping noise, water turbulence and agitation. Shipping 


activity was quite low during the surveys.  It was noted that little data has been published on the 


shallow water ambient noise environment, and the widely varying nature of coastal influences 


can significantly influence background noise. At some frequencies a range of 40dB between 


the lowest and highest measurements exists. This high degree of variation is to be expected in 


shallow, coastal waters (Centrica, 2006). 


4.7.8 Marine Recreation and Amenity 


Yachting and recreational sailing are popular marine recreation activities along the coast of 


East Lincolnshire and North Norfolk. There is a general sailing area along the coastline of East 


Lincolnshire and there is an RYA sailing route which crosses the site from north-west to south-


east. The Triton Knoll wind farm is also located within a racing area, and a cruising route of 


medium recreational use passes through the footprint of the development. A number of other 


existing wind farm sites are located in one or other of these RYA designations. 
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Recreational sea angling windsurfing and diving also occur in the Greater Wash SEA area 


although no evidence has been found to suggest that the Triton Knoll development or landfall 


location are particularly favourable for these activities. The region also supports a range of 


other recreational and amenity uses including bird watching (e.g. Gibraltar Point), seal watching 


(e.g. Donna Nook), boat trips, rambling, cycling and National Trust sites, although due to the 


distance offshore any impact on these activities will be minimal. 


4.7.9 Offshore Oil and Gas Exploration 


The southern North Sea contains a mature gas production area, covering extensive areas of 


the seabed to the east of the East Lincolnshire coast. The Triton Knoll site intersects three oil 


and gas licence areas. One of these is a fallow area (i.e. awarded licence but not exercised) 


licensed and operated by BG International Ltd. The remaining two are not fallow sites which 


have the potential for exploration in future.  


There are currently no operators registered for these areas, however the licences were granted 


to First Oil Expro Ltd and Bridge North Sea Ltd.  At this stage it is uncertain if and/or when 


these areas will be used for oil and gas purposes.  The Amethyst field is to the north of the 


Triton Knoll site and the Pickerill field is to the east. Figure 4.14 shows the position of oil and 


gas infrastructure in this region. 


4.7.10 Marine Aggregate Extraction 


There are currently a number of licensed sites for marine aggregate extraction in the Greater 


Wash SEA region.  All these sites lie to the east, south and west of the Triton Knoll site, ranging 


in distance from the proposed Triton Knoll site boundary from <1km to >50km.  The south-


eastern boundary of the proposed site is limited by the presence of Area 440 licensed 


aggregate extraction area which is directly alongside the wind farm site.  Table 4.17 provides 


details of all the marine aggregate extraction sites located within 60km of the proposed Triton 


Knoll wind farm.   


Table 4.17: Licenced marine aggregate sites within 60 km of the proposed Triton Knoll 


site 


Extraction site Operator Approximate distance 


to Triton Knoll (km) 


Area 440 Westminster Gravels < 1 


Area 441(1) Westminster Gravels > 5 


Area 441(2) Westminster Gravels > 10 


Areas 105 and 102  British Dredging (Cemex UK Marine) > 4 


Area 354 Cemex UK Marine (RMC Marine) > 4 
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Area 106(a), 106(b), 106(c) Hanson Aggregates Marine Ltd > 10 


Area 107 British Dredging (Cemex UK Marine) > 23 


Area 197 United Marine Dredging > 16 


Area 408 (Coal Pit/Sole Pit) Hanson Aggregates Marine Ltd > 50 


4.7.11 Offshore Wind Developments 


Table 4.18 lists all Round 1 and Round 2, Round 2.5 and Round 3 offshore wind farm 


developments that have either been constructed, awarded, consent or are in the planning stage 


within the Greater Wash SEA region. 


Table 4.18: Round 1, 2, 2.5 offshore wind farms in the Greater Wash region 


Round Project Name Company 
Total MW 


Awarded 
Status 


Construction 


Date 


Cromer EDF Site no longer being developed 


Lynn Centrica 90 Operational - Round 1 


Inner Dowsing Centrica 90 Operational - 


Docking Shoal Centrica 500 In planning 2014 


Dudgeon East Warwick Energy 300 In planning 2012 


Lincs Centrica 250 Consented 2011 


Humber 


Gateway 


E.ON UK 


Renewables 
300 In planning 2013 


Race Bank Centrica 500 In planning 2013 


Sheringham 


Shoal 


Scira Offshore 


Energy Ltd 
315 Consented 2011 


Triton Knoll npower renewables 1,200 EIA stage 2016 


Round 2 


Westermost 


Rough 
Dong 240 In planning 2014 


Round 2.5 Race Bank  Centrica 80* EIA stage 2015 


*To be developed within existing site boundary 
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Subsea Cables, Wells and Pipelines 


A number of subsea oil and gas wells are located adjacent to the proposed Triton Knoll site.  


The majority of these are >3km from the site.  However, one well is located within the western 


part of the proposed site with another located approximately 1km from the eastern site 


boundary.  These wells are plugged and no longer in use.  Other wells adjacent to the site are 


also in the same abandoned state.  


A review of up-to-date charts showing pipelines and cables shows that the Theddlethorpe to 


Murdoch Gas and Chemical pipes pass directly between the middle of the proposed site (Table 


4.19).  The presence of this infrastructure, plus the associated 500m buffer (250m either side of 


the cables), is the reason the proposed site is divided into two discrete sections. 


Discussions are ongoing with the owner operators of the above pipelines and crossing 


agreements are under preparation with Perenco and Conoco Phillips to ensure compliance with 


environmental and health and safety regulations. 


Table 4.19: Subsea cable/pipeline infrastructure within the study area 


Name Details Current Owner 


PL816/PL817 Pickerall A to Theddlethorpe Perenco UK Ltd 


PL929 Theddlethorpe to Murdoch MD 26in gas line Conoco Philips 


PL930 Theddlethorpe to Murdoch MD 4in MEOH line Conoco Philips 


No subsea telecommunication or power cables are located within the proposed site boundaries.  


Figure 4.14 shows the location of the infrastructure detailed above. 


4.7.12 Marine Waste Disposal  


There are no known disposal sites within 40km of the Triton Knoll site.   
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Figure 4.14 Other marine activities and infrastructure within Greater Wash SEA region 


Note: Triton Knoll boundaries area for information only. Triton Knoll current boundary is not included on 


this figure 


4.7.13 Civil and Military Aviation 


Triton Knoll is located in airspace which is uncontrolled (Class G) from sea level up to 19,500 


feet and (in common with airspace classification across Europe) Class C controlled airspace 


above 19,500 feet. 


Helicopter Main Route 6 (HMR 6) runs 1.3 nm from the northern boundary of the Triton Knoll 


site.  This route carries offshore support helicopter traffic between Humberside Airport and the 


Clipper platform.  HMR 4 between the Pickerill B platform and North Denes Heliport lies 8nm 


east of the Triton Knoll site (see Figure 4.15). 


The CAA recommends the maintenance of an obstacle-free zone of 6nm radius around 


helideck-equipped offshore platforms, to allow for helicopter instrument approach procedures to 


those platforms.  The Amethyst A1D and Amethyst B1D platforms are within 6nm of the Triton 


Knoll site.  The 6nm radius zones around the Amethyst A2D and Pickerill A platforms lie close 


to the Triton Knoll boundary. 
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There are no Lower Air Traffic Service routes (airways) in the vicinity of Triton Knoll.  In the 


upper airspace above 24,500 feet, the only Upper Air Traffic Service (ATS) route within 5nm of 


the Triton Knoll boundary is Upper Lima 602 (UL602).  The centreline of this route crosses the 


southern boundary of the site.  The conditional Upper ATS route UM79 passes 7nm north east 


of the Triton Knoll site boundary. 


Significant military aviation activity takes place in the airspace above and around Triton Knoll.  


Much of this takes place in open airspace with no specific designations.  In addition there are 


several areas where specific military activity takes place.  To the west of Triton Knoll, RAF 


combat aircraft carry out practice weapons delivery on the Donna Nook air weapons range and 


its associated airspace, Provost Marshal Restricted area 320.  Overlying the whole of the Triton 


Knoll site is Air-to-Air Refuelling Area 8 where tanker aircraft refuel other military aircraft.  The 


southern part of the Triton Knoll area is overlaid by the Wash Aerial Tactics Area (North), where 


air combat training takes place. 


Radars assessed as having potential line of sight to wind turbines on the Triton Knoll site are 


the NATS En Route radars at Claxby and Cromer, the RAF air defence radars at Staxton Wold 


and Trimingham, and the radar at Humberside Airport. 


 


Figure 4.15 Baseline airspace features  


Note: Triton Knoll boundaries area for information only. Triton Knoll current boundary is not included on 


this figure 
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4.7.14  Military Use 


The southern part of the Triton Knoll area is overlaid by the Wash Aerial Tactics Area (North), 


where air combat training takes place. The Southern MDA Royal Air Force exercise area 


approximately is 10 km to the north of the proposed site. To the west of the site is the Donna 


Nook air force department area, in which activities such as firing, bombing and ordnance 


demolition take place. To the south-west is the Wainfleet air force department area, where 


bombing and ordnance demolition take place. 


4.8 The Human Environment – Potential Environmental Impacts, Proposed Surveys and 


Impact Assessment Methodology 


The following section of the scoping report outlines the potential impacts of the proposed Triton 


Knoll OFW on the human environment.  The potential impacts listed have been developed from 


(a) relevant guidance notes, (b) ES’s published for other Round 1 and Round 2 offshore wind 


farms and (c) knowledge of issues on the human environment in and around the proposed 


Triton Knoll development area.  For each potential impact identified, details are provided with 


respect to any surveys that are planned to investigate this potential impact, plus the proposed 


method of impact assessment.  


4.8.1 Landscape and Visual 


Potential  


Impact 


Visual, landscape and seascape impacts from the proposed offshore wind farm 


(operational phase) 


Survey/Study 


Proposed to 


Assess 


Impact 


A Seascape, Landscape and Visual Impact Assessment (SLVIA) will be undertaken 


as part of the EIA.  This has included the production of photomontages and 


wireframes of five viewpoints, which demonstrates an assessment scope to be 


restricted to the Lincolnshore coast , as agreed with stakeholders 


Method of  


Impact  


Assessment 


The proposed methodology for the seascape assessment will broadly follow the 


guidance set out in the Maritime Ireland/Wales Interreg 1994 – 1999 Guidance 


“Guide to Best Practice in Seascape Assessment‟, (GSA), published in March 


2001. This sets out a clear methodology for undertaking seascape characterisation 


and for the evaluation process, and subsequent judgements arising. The guidance 


document is the result of joint pilot studies carried out between Wales and Ireland 


and sets out a clear process for undertaking a seascape assessment. It also 


provides practical guidance for undertaking field survey work. 


The assessment will draw upon visual aids to assess impact including the use of 


ZTVs based on worst case layouts, the use of wireframe drawings as 


representations from three agreed viewpoints and the production of photomontages 


from the three agreed viewpoints.  
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4.8.2 Commercial Fisheries 


Potential impacts on commercial fisheries will be identified and assessed via consultation with 


the local fishing industry and experience of actual impacts from existing Round 1 and Round 2 


projects. 


Potential  


Impact 


Displacement/disturbance impacts on commercial fishing activity (construction and 


operational phases) 


Survey/Study 


Proposed to 


Assess 


Impact 


The extent and nature of commercial fishing activity in around the proposed Triton 


Knoll wind farm (and cable route) has been determined via a combination of review 


of published fishing activity data (from MFA) and a detailed consultation exercise 


with local fishermen and fishing organisations. The process of consulting with the 


fishing industry has followed BWEA / NFFO guidelines and best practice. 


Method of 


Impact  


Assessment 


Standard EIA methodologies will be used to assess the significance of any 


disturbance impacts upon commercial fishing activity in the context of the EIA 


process.   


 


Potential  


Impact  


Adverse impact on catches and normal fishing practices (operational phase)  


Survey/Study 


Proposed to 


Assess 


Impact 


Data from the fish and shellfish resources baseline assessment has been combined 


with details from the commercial fisheries consultation to identify the potential for 


adverse impacts upon (a) catches and (b) fishing practices.  


Consultation with stakeholders together with available data has identified that the 


site has been associated with regular year round lobster and crab fishing activity by 


a single static gear vessel based in Bridlington, four in Grimsby and four vessels 


based in Wells. There is seasonal but infrequent static gear fishing activity by up to 


five other locally based vessels. 


Method of  


Impact  


Assessment 


The assessment will follow standard EIA methodologies but will rely heavily on 


actual data from existing offshore wind farms in terms of what fishing practices can 


operate safely within operational wind farm sites and data showing any changes in 


stock composition/catches pre and post wind farm construction. 


4.8.3 Shipping and Navigation 


In assessing the potential impacts of the Triton Knoll Offshore Wind Farm on shipping and 


navigation, full account has been taken of Maritime and Coastguard Agency (MCA) publication 


MGN 371 (M+F): Offshore Renewable Energy Installations (OREIs) - Guidance on UK 


Navigational Practice, Safety and Emergency Response Issues. 
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The marine navigational risk assessment (MNRA) has been conducted as part of the EIA in the 


spirit of the recommended methodology described in the DTI (now DECC) publication Guidance 


on the Assessment of the Impact of Offshore Wind Farms: Methodology for Assessing the 


Marine Navigational Safety Risks of Offshore Wind Farms (the ‘DTI Methodology’). The risk 


assessment has been based on a formal safety assessment process centred on a risk register 


and using a criticality matrix. Prior to the commencement of the MNRA a consultation with key 


navigational stakeholders was undertaken, and an ongoing dialogue has been established as 


the risk assessment process progresses. 


In accordance with the DTI Methodology, the risk assessment will be performed in two distinct 


phases. First, a preliminary hazard analysis will be conducted in order to determine an 


appropriate program of work and to define the tools and techniques to be used for assessing 


the marine navigational risks in a manner proportionate to the specific case of the Triton Knoll 


Wind Farm. (This will include preliminary search and rescue and emergency response 


assessments). Once the program and techniques have been agreed with the MCA, the full 


Marine Navigation Assessment will proceed by carrying out the following four overarching 


tasks: 


� Estimate the base case level of risk (with present day traffic levels and no wind farm); 


� Predict the future case level of risk (with future traffic levels and no wind farm); 


� Predict base case with wind farm level of risk (with present day traffic levels and with 


the wind farm); 


� Predict future case with wind farm level of risk (with future traffic levels and with the 


wind farm). 


Consultation with key stakeholders will continue as this process unfolds. 


The tables below indicate some of the main potential impacts that are envisaged on the basis 


of experience in other wind farm developments and information contained in the MCA and DTI 


guidelines. It must be emphasised that it is not possible at this stage to provide an exhaustive 


list of potential impacts, surveys, studies and assessment methods for the proposed Triton 


Knoll development; and that these elements will be refined as the consultation and risk 


assessment process progresses. 
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Potential  


Impact  


Marine casualty, search and rescue and emergency response impacts on shipping 


and navigation (construction and operational phases) 


Survey/Study 


Proposed to 


Assess 


Impact 


Some of the main categories of potential hazardous event listed in Appendix G1 of 


the DTI Methodology are as follows: 


� Collision between vessels. 


� Contact with wind farm structures. 


� Grounding and stranding. 


� Fire and explosion. 


� Flooding and sinking. 


� Inhibited search and rescue operation. 


These issues would be assessed on the basis of a traffic survey, consultations with 


key stakeholders and if necessary traffic modelling (which may include area traffic 


assessment and specific traffic assessment). Where modelling is required, 


information on weather, visibility, tides and bathymetry would be assembled as an 


input to the model. Future case traffic projections would be based on desk studies 


and consultation with stakeholders. Information on historic casualty rates would be 


sought from the Marine Accident Investigation Branch and other organisations 


holding such data. 


Method of 


Impact  


Assessment 


The level of impact would be assessed in accordance with the relevant guidelines 


from the DTI Methodology as agreed with the MCA at the conclusion of the 


preliminary hazard analysis. 
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Potential  


Impact  


Displacement, navigation and collision avoidance impacts on shipping and 


navigation (construction and operational phases) 


Survey/Study 


Proposed to 


Assess Impact 


Some displacement impacts on shipping and navigation may include but not be 


limited to: 


� Additional voyage distances. 


� An increase in vessel encounters and the creation of ‘choke points’. 


� A reduction in the available depth and width of navigable water. 


Navigation and collision avoidance impacts may arise from, for example: 


� Structures hindering the view of navigational features and other 


vessels. 


� Interference with electronic navigation and communication 


equipment. 


These issues would be assessed on the basis of a traffic survey, consultations with 


key stakeholders and if necessary traffic modelling (which may include area traffic 


assessment and specific traffic assessment). Where modelling is required, 


information on weather, visibility, tides and bathymetry would be assembled as an 


input to the model. Future case traffic projections would be based on desk studies 


and consultation with stakeholders. Published studies into impacts on marine radio 


navigation and communications systems would be consulted (for example the 2004 


QinetiQ/MCA report into investigations undertaken at North Hoyle Wind Farm and 


the 2007 BWEA report into impacts on radar at Kentish Flats). 


Method of 


Impact  


Assessment 


The level of impact would be assessed in accordance with the relevant guidelines 


from the DTI Methodology as agreed with the MCA at the conclusion of the 


preliminary hazard analysis. 


In support of the MNRA that will be conducted as part of the EIA process, the following further 


surveys/studies have been carried out: 


� An up-to-date traffic survey including all vessel types, totalling at least four weeks 


duration and taking account of the factors listed in Maritime and Coastguard Agency 


(MCA) publication MGN 371 (M+F): Offshore Renewable Energy Installations (OREIs) - 


Guidance on UK Navigational Practice, Safety and Emergency Response Issues. 


� Modelling of traffic patterns and simulation of specific traffic situations where necessary; 


� Traffic forecasting; and 


� Ongoing stakeholder consultation. 
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4.8.4 Maritime Archaeology 


Potential  


Impact   


 


Potential damage could occur during pre-construction seabed preparation, wind 


farm construction, post-wind farm construction and intrusive geotechnical survey 


to: 


� Wrecks of known and unknown vessels that could potentially date 


from the present day through to the Mesolithic; 


� Shipborne artefacts; 


� Unknown military aircraft lost during the WWI and WWII conflicts;  


� Unknown prehistoric archaeological remains, including artefacts, 


evidence of land surfaces, or vessels; and 


� Evidence of known and unknown palaeo-channels. 


Survey/Study 


Proposed to 


Assess 


Impact 


The combined results of the geophysical assessment and UKHO data search 


produced a total of 86 sites of possible archaeological interest located within the 


study area and a further 62 sites of possible archaeological interest along the 


length of the cable route corridor. Further review of geophysical survey data is 


required over the export cable route to enable the entire baseline to be 


characterised. 


Method of  


Impact  


Assessment 


The potential impact to archaeological remains in the area will be assessed using 


standard EIA methodologies.  COWRIE’s Historic Environment Guidance for the 


Offshore Renewable Energy Sector (2007) will be closely adhered to during the 


assessment of the impacts.  


4.8.5 Munitions 


Potential  


Impact  


Adverse impact on munitions and unexploded ordnance 


Survey/Study 


Proposed to 


Assess Impact 


A detailed geophysical survey, including a magnetometer survey, was carried out 


within the site during the period July-October 2008.  Data from this survey has 


been reviewed by specialists on unexploded and ordnance (UXO).   


Method of  


Impact  


Assessment 


Following data review, impacts from munitions or UXO represent an actual 


technical impact/constraint on project development, rather than a purely 


environmental impact.  Recognising this, any assessment of UXO/munitions will be 


undertaken in the context of development risk, rather than environmental impact. 


The issue has therefore been scoped out of environmental assessment. 
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4.8.6 Marine Recreation and Amenity 


Potential  


Impact 


Impacts on marine recreation and amenities, such as sailing (construction and 


operational phases) 


Survey/Study 


Proposed to 


Assess Impact 


The initial scoping work has identified that a recreational sailing route passes 


through the proposed development site.  It is also likely that the export cable route  


passes through an area utilized for marine recreation.  Potential impacts on 


recreational sailing will be assessed via the navigation risk assessment.  


Whilst recreational sea angling, windsurfing and diving occur in the Greater Wash 


SEA area, no evidence has been found through baseline characterisation and 


initial consultation  to suggest that the Triton Knoll development or landfall location 


are particularly favourable for these activities based on ecological and 


archaeological interests. The study of potential impact to these activities will 


include a review of public information. 


Method of  


Impact  


Assessment 


Navigation risk to recreational vessels will be expressed in the form of a formal 


navigational risk matrix. 


4.8.7 Oil and Gas Infrastructure 


Potential 


 Impact 


Impacts on existing oil and gas infrastructure and future oil and gas development 


(construction and operational phases). 


Survey/Study 


Proposed to 


Assess Impact 


No specific survey or study is proposed.  The potential interactions with the oil and 


gas sector in the area is being undertaken, with a view to negotiating toward 


commercially acceptable arrangements to manage these interactions.  


Method of  


Impact  


Assessment 


Standard EIA methodologies will be used to assess the significance of any adverse 


impact upon oil and gas infrastructure and/or future development. 
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4.8.8 Marine Aggregate Extraction 


Potential  


Impact 


Impacts on existing and proposed marine aggregate extraction activities 


(construction and operational phases). 


Survey/Study 


Proposed to 


Assess Impact 


The proposed Triton Knoll site lies adjacent to Area 440, an active aggregate 


extraction area licensed to Westminster Gravels Ltd.  The potential for the 


proposed wind farm to adversely affect this licensed extraction area will be 


investigated in the EIA process via two main studies: 


(1) Physical Processes Impact Assessment: This assessment will fully consider the 


potential for changes in the local hydrodynamic and sediment regime to affect local 


areas.  This study will assess potential in-combination impacts with this dredging 


area; and 


(2) Navigation Risk Assessment: This assessment will consider routine dredger 


movements to and from Area 440 (and other areas in the Wash region) in order to 


assess potential navigation impacts from the proposed development.  


Method of  


Impact  


Assessment 


The findings of the coastal process assessment will be reviewed and the 


significance of any impact on the resources of adjacent dredging areas will be 


determined via standard EIA methodologies. 


Potential impacts on navigation will be assessed via the formal MNRA. 


4.8.9 Subsea Cables and Pipelines 


Potential  


Impact  


Impacts on existing subsea cable/pipeline infrastructure (construction and 


operational phases) 


Survey/Study 


Proposed to 


Assess Impact 


The position of existing subsea cable/pipeline infrastructure has been assessed at 


this scoping stage.  The site boundary of the development area has already been 


modified to avoid a series of sub-sea pipelines that run through the centre of the 


site.   


The export cable route corridor and on site cabling requirements interact with 


existing pipelines, requiring agreement with the infrastructure owners over the 


method by which crossings will be achieved. Discussion is ongoing with 


stakeholders over cable route crossings. 


Method of  


Impact  


Assessment 


Impacts on existing subsea pipeline infrastructure will be minimised for the selected 


route by negation with the pipeline operators and applying standard industry 


techniques and mitigation measures for cable crossing will be followed.  The 


significance of any impacts will be assessed using standard EIA methodologies.  
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4.8.10 Marine Disposal Grounds 


Potential  


Impact 


Impacts on existing marine waste disposal/dumping sites during both the 


construction and operational phases 


Survey/Study 


Proposed to 


Assess Impact 


No impacts upon marine waste disposal sites are predicted due to the distance of 


any such areas from the proposed Triton Knoll site. 


Method of  


Impact  


Assessment 


No Impact predicted. 


4.8.11 Military and Civil Aviation 


The following section of the scoping report outlines the potential impacts of the proposed Triton 


Knoll OFW on civil and military aviation.  The potential impacts listed have been developed 


from initial review of potential radar line of sight to the project area and identification of relevant 


airspace features and air traffic flows from the UK Aeronautical Information Publication and UK 


Military Aeronautical Information Publication.   


Potential  


Impact 


 


Creation of additional obstacles which create adverse impacts on helicopter 


instrument approach procedures to offshore oil/gas platforms in the vicinity 


(construction and operational phases) 


Survey/Study 


Proposed to 


Assess Impact 


During the EIA, existing constraints to helicopter instrument approach procedures 


to platforms within 6nm of the Triton Knoll site boundary will be fully assessed.  This 


assessment will include the identification of potentially affected approach sectors 


for each platform and analysis of meteorological data to determine probability of 


conditions requiring instrument approaches when wind requires approach from 


affected sectors.  The assessment will also analyse historical data on frequency of 


IFR approaches to the affected platforms. 


Method of  


Impact  


Assessment 


Assessment of the impact on helicopter instrument approach procedures will use a 


method developed by Spaven Consulting for similar work on offshore wind farm 


developments in Morecambe Bay/Liverpool Bay.  This is based on using 


meteorological data to determine the extent to which the wind farm might increase 


the frequency of occasions when helicopters are unable to access the platform. 


The impact assessment will also analyse the suitability of alternative methods of 


instrument approach to mitigate any adverse impacts. 
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Potential  


Impact 


Creation of additional obstacles which create adverse impacts on the use of 


Helicopter Main Route 6 (construction and operational phases) 


Survey/Study 


Proposed to 


Assess Impact 


Analysis of historical data on use of HMR 6. 


Analysis of proximity of different turbine layouts to the centreline of HMR 6. 


Method of  


Impact  


Assessment 


Impact will be assessed using the standard criterion of 2 nm separation between 


obstacles and the centreline of the HMR. 


 


Potential  


Impact  


Generation of adverse impacts on air defence radar (operational phase) 


Survey/Study 


Proposed to 


Assess Impact 


Conduct line of sight analyses to different turbine sizes and layouts from the air 


defence radars at RAF Staxton Wold and RAF Trimingham. 


Method of  


Impact  


Assessment 


Impact will be assessed by analysing the extent of any radar visibility of the 


turbines.  Means of mitigation will be explored using emerging data on trials of the 


new Type 102 radar, use of gap-filler radars and overlapping cover from existing 


radars. 


 


Potential  


Impact  


Generation of adverse impacts on civil air traffic control radar (operational phase) 


Survey/Study 


Proposed to 


Assess Impact 


Conduct line of sight analyses to different turbine sizes and layouts from the 


NATS En Route radars at Claxby and Cromer. 


Method of  


Impact  


Assessment 


Impact will be assessed by analysing the extent of any radar visibility of the 


turbines, followed by an operational assessment of the type and density of air 


traffic over the wind farm and the nature of air traffic radar service provided to 


those aircraft.  Means of mitigation will be explored using emerging data on 


development of an upgrade package for NATS En Route radars, the use of 


multilateration in control of offshore helicopters, the expansion of secondary 


surveillance radar to control offshore air traffic and the potential for use of 


overlapping cover from other existing radars. 
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Potential  


Impact 


 


Creation of additional obstacles which create adverse impacts on low flying 


military aircraft using the Donna Nook weapons range (construction and 


operational phases) 


Survey/Study 


Proposed to 


Assess Impact 


Determination of parameters of proposed expansion of Donna Nook range 


airspace. 


Method of  


Impact  


Assessment 


Assessment of the impact on the Donna Nook weapons range will be conducted 


by analysing the potential for proximity of any new low level attack profiles and 


circuit or holding patterns to the Triton Knoll area. 


 


Potential  


Impact  


Generation of adverse impacts on military air traffic control radar (operational 


phase) 


Survey/Study 


Proposed to 


Assess Impact 


Conduct line of sight analyses to different turbine sizes and layouts from the 


NATS En Route radars at Claxby and Cromer. 


Method of  


Impact  


Assessment 


Impact will be assessed by analysing the extent of any radar visibility of the 


turbines, followed by an operational assessment of the type and density of air 


traffic over the wind farm and the nature of air traffic radar service provided to 


those aircraft.  Means of mitigation will be explored using emerging data on 


development of an upgrade package for NATS En Route radars, the use of 


multilateration in control of offshore helicopters, the expansion of secondary 


surveillance radar to control offshore air traffic and the potential for use of 


overlapping cover from other existing radars. 


 







Triton Knoll Offshore Wind Farm Ltd Environmental Impact Assessment Scoping Report  


138 


 


4.8.12 Military Practice Areas 


Potential  


Impact 


Adverse impacts on military practice areas (construction and operational phases) 


Survey/Study 


Proposed to 


Assess Impact 


The Southern part of the Triton Knoll area is overlaid by the Wash Aerial Tactics 


Area (North) where air-combat training takes place.  Potential impacts upon this 


area will be assessed as part of the aviation assessment.  


Method of  


Impact  


Assessment 


See Section 4.7.13 


. 


4.8.13 Human Environment – Potential Cumulative and In-Combination Impacts 


The proposed Triton Knoll site is located in a region that supports a high level of existing and 


planned activities, including offshore wind farm developments, aggregate extraction, oil and gas 


development, commercial fishing and subsea infrastructure projects.  The potential for the 


proposed project to produce cumulative and in-combination impacts with these other projects 


will be fully considered within the EIA.   


Cumulative landscape and seascape impacts will be assessed for each visual receptor/ 


landscape character area where they are affected by multiple wind farms.  However, as noted 


above (Section 4.7.1) there is no scope for any cumulative interaction with other sites and 


therefore no significant cumulative environmental impact. 


With respect to marine archaeology, comparatively little known archaeology has been recorded 


by the other offshore wind farm assessments in the area. In all cases the impacts upon known 


archaeology have been assessed as slight and localised, with the mitigation focussed on the 


avoidance of impact. Thus the cumulative impact of these developments upon the 


archaeological resource within the southern North Sea as a whole and the area off the south 


Lincolnshire and north Norfolk coasts in particular is deemed to be negligible and therefore will 


not be considered within the environmental impact assessment. 


Similar approaches that consider the proposed Triton Knoll project with other activities in the 


Greater Wash SEA region will be adopted within the EIA. 


4.9 Environmental Impact Matrix 


Potential significant impacts may arise during construction, operation and decommissioning 


and therefore, they have been listed against each of these project stages in the tables below.  


Potential impacts that wount be significant are excluded. The exact level of significance of each 


potential impact would be determined in the ES.   
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Table 4.20: Summary of potential significant environmental impacts – physical environment 


Parameter Potential impact requiring assessment 


Changes to the sedimentological regime.  Specifically suspended sediment concentrations and sediment transport pathways 


(operational phase) 


Changes to the sedimentological regime.  Specifically scour (operational phase) 
Sediment transport 


Sediment release during turbine installation and cable laying activities (construction phase) 


Adverse impacts on marine mammals and noise sensitive fish (construction phase) 


Physical 


environment 


Subsea noise 


Adverse impacts on marine mammals and noise sensitive fish from multiple piling events (construction phase, cumulative impact) 
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Table 4.21: Summary of potential significant environmental impacts – biological environment 


Parameter Potential impact requiring assessment 


Increased sediment loads leading to smothering impacts (construction phase).  


Scour leading to change on seabed habitats (operational phase). Any potential impact can be mitigated. Marine ecology 


Changes in seabed habitats as a result of changes in sediment transport regimes (operational phase) 


Increased sediment loads (construction phase) 


Fish resources 


Impact on spawning activity from piling activity (construction phase) 


Disturbance leading to displacement of birds (construction and decommissioning) 


Potential collision risk (operational phase, cumulative impact) Ornithology 


Displacement and barrier impacts (operational phase)  


Physiological/behavioural impacts on marine mammals resulting from pile-driving noise (construction phase)  


Secondary impacts on habitat/prey species caused by pile-driving noise (construction phase, cumulative impact) 


Displacement of marine mammals (operational phase, cumulative impact)  


Biological 


environment 


 


Marine mammals 


Changes in the use (positive or negative) of the wind farm area by marine mammals (operational phase) 
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Table 4.22: Summary of potential significant environmental impacts – nature conservation 


Parameter Potential significant impact requiring assessment 


Designated sites 


Adverse impacts on the integrity of designated sites of nature conservation importance:  


• The Inner Dowsing, Race Bank and North Ridge possible SAC; and 


• Potential sites of ornithological importance. 


(construction and operational phases, cumulative impact) 


Nature  


conservation 


Potential Annex I 


habitats and Annex II 


species 


Adverse impacts on Annex I habitats and Annex II species (construction and operational phases, cumulative impact) 
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Table 4.23: Summary of potential significant environmental impacts – human environment 


Parameter Potential significant impact requiring assessment 


Landscape and 


visuals 
Seascape character impact from the proposed Triton Knoll offshore wind farm (operational phases)  


Commercial fishing 


activity 


Displacement/disturbance impacts on commercial fishing activity restricted to individual shell-fishermen (construction and operational 


phases) 


Shipping and  


navigation 


Marine casualty, search and rescue and emergency response impacts on shipping and navigation (construction and operational phases) 


Displacement, navigation and collision avoidance impacts on shipping and navigation (construction and operational phases, cumulative 


impact) 


Maritime 


archaeology 


Potential damage during intrusive pre-construction and construction activities to wrecks, artefacts and archaeological remains 


(construction phase) 


Marine recreation 


and amenity 
Displacement of recreational racing route (construction, operational and decommissioning phases) 


Human 


Environment 


Oil and gas 


development 


including existing 


piplines 


Impacts on existing oil and gas infrastructure and future oil and gas development are the subject of commercial negotiation to ensure the 


avoidance of environmental impact (construction and operational phases) 
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Table 4.24 (Cont’d) 


Parameter Potential Impact Requiring Assessment 


Creation of additional obstacles which create adverse impacts on helicopter instrument approach procedures to offshore oil/gas 


platforms in the vicinity (construction and operational phases) 


Creation of additional obstacles which create adverse impacts on the use of  


Helicopter Main Route 6 (construction and operational phases) 


Generation of adverse impacts on air defence radar (operational phase) 


Generation of adverse impacts on civil air traffic control radar (operational phase) 


Military and civil 


aviation 


Generation of adverse impacts on military air traffic control radar (operational phase) 


 


Military practice  


areas 


Adverse impacts on military practice areas (construction and operational phases) 
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Table 4.25 Summary of non significant environmental effects scoped out of environmental assessment - physical environment 


Parameter Potential impact assessed to be non significant  


Tidal Regime Changes to the tidal regime will not be significant, e.g. tidal current, both speed and direction, and water levels (operational phase) 
Physical 


environment 
Wave regime  Changes to the wave regime will not be significant, e.g. magnitude and direction, particularly at the coasts (operational phse) 


 


Table 4.26 Summary of non significant environmental effects scoped out of environmental assessment - biological environment 


Parameter Potential impact assessed to be non significant 


Colonisation of turbines leading to increased biodiversity (operational phase).  


Marine ecology 


Loss of seabed habitat through presence of turbines and foundations (operational phase). 


Loss of seabed spawning and nursery habitat through presence of turbines and foundations (operational phase) 


Colonisation of turbines leading to increased biodiversity (operational phase). Fish resources 


Impact of EMF on electro-sensitive fish species (operational phase) 


Indirect disturbance lof prey resources (e.g. fish) thereby changing bird distribution (construction phase) 


Biological 


environment 


 


Ornithology 
Both positive and negative changes to habitat conditions (presence of turbine bases and changes to the seabed) inducing changes in 


the distribution of bird prey resources and thus the birds themselves (operational phase) 
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Table 4.27 Summary of non significant environmental effects scoped out of environmental assessment - nature conservation 


Parameter Potential impact assessed to be non significant 


Nature  


conservation 


UK BAP habitats and 


species 
Adverse effects on UK BAP habitats and species (construction and operational phases) 
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Table 4.28 Summary of non significant environmental effects scoped out of environmental assessment - human environment 


Parameter Potential impact assessed to be non significant 


Lanscape and 


visuals 
Visual and landscape impacts from the proposed Triton Knoll offshore wind farm (operational phase) 


Commercial fishing 


activity 
Adverse impact on catches and normal fishing practices (operational phase) 


Munitions 
Adverse impact on munitions and unexploded ordnance during construction phase, will be the subject of risk assessment during 


engineering design. No further environmental assessment is required.) 


Impacts on existing and proposed marine aggregate extraction vessel movements (construction and operational phases).  
Marine aggregate 


extraction 
No conflict with existing or proposed extraction area. 


Subsea cables No subsea cables exist on the development site 


Human 


Environment 


Marine disposal 


grounds 
No interaction between proposed development infrastructure and disposal grounds. 


 
Military and civil 


aviation 


Creation of additional obstacles which create adverse impacts on low flying military aircraft using the Donna Nook weapons range 


(construction and operational phases) 
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2 Project Description 


2.1 The Need for Triton Knoll  


Since the publication of the 2009 Triton Knoll scoping report, more policy and supporting 


documentation has been released, including the 2009 Low Carbon Transition Plan and the draft 


National Policy Statements (EN-01 and EN-03) that set out Government policy on addressing 


the strategic issues of energy supply and the means of delivering national development of 


nationally strategic infrastructure projects (NSIPs) of which Triton Knoll is one. These 


documents recognise the urgent need for projects such as Triton Knoll to: 


� meet the UK’s legally binding target (Climate Change Act 2008) for greenhouse gas 


emission reduction is now 80% by 2050, with the development of low carbon 


technologies a key plank in delivering this change; 


� satisfy the need for the UK to improve its security of supply of energy as described in 


the 2009 Low Carbon Transition Plan, which makes particular reference to the 


contribution from offshore wind developments; and 


� offshore wind is considered to make the largest single contribution toward the 2020 


renewable energy target (2009 Renewable Energy Strategy). 


2.2 Project Location 


The co-ordinates of the Triton Knoll project area are provided in Table 2.1 and illustrated in 


Figure 2.1. 


Table 2.1 Coordinates for the Triton Knoll offshore wind farm (WSG84, UTM Zone 31N) 


Point Latitude (DMS) Longitude (DMS) Point Latitude (DMS) Longitude (DMS) 


1 53° 24' 31.25" N 0° 59' 39.39" E 6 53° 29' 12.73" N 0° 41' 28.84" E 


2 53° 24' 31.23" N 0° 56' 1.77" E 7 53° 31' 42.63" N 0° 42' 58.37" E 


3 53° 26' 30.02" N 0° 49' 52.39" E 8 53° 32' 16.23" N 0° 51' 40.69" E 


4 53° 29' 20.84" N 0° 54' 47.73" E 9 53° 31' 18.10" N 0° 52' 49.25" E 


5 53° 26' 53.22" N 0° 48' 40.18" E 10 53° 30' 1.85" N 0° 54' 6.32" E 


In addition, the cable route corridor has been identified and is defined by the coordinates 


presented in Table 2.2 and shown on Figure 2.1. 
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Table 2.2: Coordinates for the Triton Knoll offshore wind farm export cable corridor 


(WSG84, UTM Zone 31N) 


Point Latitude (DMS) Longitude (DMS) Point Latitude (DMS) Longitude (DMS) 


1 53° 12' 49.18" N 0° 20' 41.19" E 14 53° 25' 31.27" N 0° 52' 54.23" E 


2 53° 13' 31.31" N 0° 24' 43.70" E 15 53° 24' 39.58" N 0° 49' 51.91" E 


3 53° 15' 6.45" N 0° 25' 14.46" E 16 53° 22' 57.97" N 0° 46' 6.36" E 


4 53° 16' 9.32" N 0° 26' 23.60" E 17 53° 20' 50.34" N 0° 45' 44.71" E 


5 53° 16' 45.27" N 0° 30' 19.04" E 18 53° 19' 56.83" N 0° 43' 58.15" E 


6 53° 16' 52.93" N 0° 33' 7.43" E 19 53° 19' 59.87" N 0° 39' 59.15" E 


7 53° 18' 52.89" N 0° 35' 43.40" E 20 53° 18' 29.13" N 0° 36' 20.96" E 


8 53° 20' 32.44" N 0° 39' 42.74" E 21 53° 16' 21.75" N 0° 33' 35.33" E 


9 53° 20' 29.44" N 0° 43' 38.98" E 22 53° 16' 13.23" N 0° 30' 27.80" E 


10 53° 21' 6.68" N 0° 44' 53.13" E 23 53° 15' 41.07" N 0° 26' 57.15" E 


11 53° 23' 13.10" N 0° 45' 14.53" E 24 53° 14' 54.00" N 0° 26' 5.37" E 


12 53° 25' 55.92" N 0° 48' 39.84" E 25 53° 13' 5.73" N 0° 25' 30.33" E 


13 53° 27' 18.57" N 0° 47' 20.02" E 26 53° 12' 18.11" N 0° 20' 56.19" E 
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Figure 2.1 Location of proposed Triton Knoll Offshore Wind Farm 
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2.3 Site selection and amendments to the Triton Knoll Project Area 


2.3.1 Site Selection 


The original Triton Knoll project area was selected as a suitable development site by RWE and 


bid under the Crown Estate leasing Round 2 due to the following key attributes:  


� an excellent wind resource, which increases with distance from the shore; 


� a reasonably flat seabed in relatively shallow waters; 


� not within a known area of nature conservation importance; 


� avoids other offshore infrastructure and leased areas; 


� avoids areas of high intensity shipping use; 


� good seabed properties for foundations and subsea cable installation; and 


� strong electrical infrastructure relatively close to the coast. 


 


2.3.2 Amendments to the Triton Knoll Project Area 


Three principal modifications to the site boundary have been made (and agreed with The 


Crown Estate), as knowledge of the site and its constraints has developed and these are 


shown in Figure 2.2. Most recently and since the initial offshore scoping exercise in 2009, an 


extension to the north and north-west has been included in light of a greater understanding of 


the flexibility of the constraints around the site. 


The increased area now being presented has allowed for consideration of more appropriate 


turbine spacing to accommodate the up to 1200 MWe (megawatt electrical) capacity and does 


not represent an opportunity to increase the installed capacity potential. 


The extent of this area has been limited by deep water in the Silver Pit to the north west. The 


boundaries in the South West and North East of the site are constrained by shipping routes. 


Following guidance from the Maritime and Coastguard Agency’s Windfarm Shipping Route 


Template, the boundaries are kept at 2 nautical miles (nm) from the 90th percentile of the 


shipping traffic identified as shipping routes. 


Following informal stakeholder consultation and consideration of expert opinion, the northern 


boundary has been extended further north where helicopter constraints were assessed as more 


flexible. The Triton Knoll boundary is now overlapping the centre line of the Helicopter Main 


Route (HMR) 6 and is 1.5 nm (2 km) from the Amethyst B1D platform; 5 nm (7.7 km) from 


Amethyst A1D; and 5.3 nm (8.7 km) from Amethyst A2D.  
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Other planned wind farms in the Greater Wash area (Humber Gateway, Westermost Rough, 


Dudgeon East) have been developed whilst overlapping HMRs and it was deemed possible 


that the HMRs may be re-drawn to accommodate the offshore wind farms and mitigate the 


potential impact on helicopter operations.  


The Triton Knoll development also impinges on the 3 nm and 6 nm recommended helicopter 


buffers around the Amethyst B1D platform. The reduced distance between the structures may 


in some instances have an impact on the ability of helicopters to operate instrument 


approaches when conditions do not allow visual approaches. We are in contact with oil and gas 


operators and helicopter operators to assess the extent of the potential impact and propose 


safe alternative operational procedures for instrument approach, in line with guidance provided 


by the CAA. We will apply experience gained from dealing with similar development issues, 


especially on the Gwynt y Môr OWF where our experience has shown that robust solutions are 


possible, whilst maintaining levels of both safety and operability. 


2.4 The Proposed Development 


Triton Knoll will generate up to 1200 MWe of electricity through the deployment of an 


appropriate number of turbines, considering the rated capacity of the turbines selected. The 


number of turbines able to be installed will be limited by the maximum available 1200 MWe 


capacity of the array. The rated turbine capacity may range up to approximately 8 MW (Table 


2.3). In order to clearly illustrate the potential impact of the array envelope for Triton Knoll, three 


indicative classes of turbine will be assessed: up to 3.6 MW (intended to cover all turbines up to 


3.6 MW capacity), 5 MW, and approximately 8 MW (intended to cover all larger turbine 


models). In between the indicative numbers and sizes of turbines assessed, linear interpolation 


should be used to identify the limits of the consent envelope. It is noted that greater than 8 MW 


capacity turbines may be installed if their characteristics do not exceed the limits defined below 


and smaller than 3.6 MW turbines may be used if no more than 333 are installed. The precise 


layout of the turbines partly depends on the size of the turbine selected, with larger turbines 


requiring greater spacing. Minimum turbine spacings are assumed to be four times the rotor 


diameter. The actual spacing between the turbines may be regular across the array or variable, 


and will be determined by the final project design and procurement process.   


The final turbine layout and precise turbine co-ordinates will ultimately reflect the turbine model 


(or models) selected for installation at Triton Knoll. The turbine selected will in return reflect a 


combination of considerations including potential environmental impacts and economic factors. 


Micrositing of individual turbines by up to 100 m may be required to accommodate local 


conditions identified by post-development consent, detailed site investigation and project 


design. 


The key components offshore are likely to comprise those detailed in the following sub sections
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Figure 2.2  Triton Knoll site boundary iterations and main spatial constraints 
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2.5 Offshore Wind Turbines 


As offshore wind turbine technology is developing rapidly, the Triton Knoll development is not in 


a position to select the best turbine size and model at this point in the development cycle. As 


noted above, we are instead considering an envelope range of options, a concept supported by 


the draft NPS’s as illustrated by three size class examples (Table 2.3). 


Table 2.3: Key dimensions for illustrative indicative turbine options 


Turbine rated 


capacity (MW) 


Potential number 


of turbines 


Maximum hub height 


above LAT (m) 


Maximum rotor 


diameter (m) 


Upper blade tip 


(above LAT) (m) 


Up to 3.6 333 110 125 160 


5 240 126 150 190 


Approx. 8 150 140 180 220 


2.6 Turbine Support Structure and Foundations 


Since the 2009 scoping report (Annex A), work has been carried out to estimate the dimensions 


of the range of foundation options available to the project. These can be classified into a group 


of four foundation types: 


� monopile; 


� multipile (jackets and tripiles); 


� gravity base; and 


� suction caisson. 


It is possible that more than a single foundation solution would be deployed. 


2.6.1 Geophysical survey and ground conditions 


Geophysical survey and borehole investigation has enabled a geological model to be 


developed for Triton Knoll (Figure 2.3). There are still a few uncertainties, although the 


engineering risks associated with these uncertainties are considered low (Noble Denton, 2010). 


These risks will be quantified through detailed engineering design and are provided in this 


scoping report to indicate the process by which alternative foundation options have been 


included in the Rochdale Envelope. 







Triton Knoll Offshore Wind Farm Ltd Environmental Impact Assessment Scoping Report  


 


30 


 


 


 


Figure 2.3 Geological model Triton Knoll main development site 


(Source: Noble Denton, 2010) 
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There are a number of buried paleochannels that originate within the Bolders Bank formation. 


Three boreholes have been drilled in these channels and a consistent pattern has emerged, 


which is that the lower part of the channel is in-filled with granular material similar to the 


Egmond Ground formation and the upper part is capped by clay with the same consistency as 


the material outside the channels. 


The broad, deep buried paleochannel in the east of the site, where the top of chalk is up to 80m 


below seabed, appears to be in-filled with beds of the Swarte Bank Formation, based on the 


seismic survey and a borehole located on the edge of the channel. The top of these Swarte 


Bank beds are approximately 24m below seabed, underlying the Bolders Bank, Egmond 


Ground, and Sand Hole formations. There are two other possible Swarte Bank channel 


features that have been identified by the geophysical survey. 


There is a general increase in the depth to the top of the chalk below seabed from 20m in the 


extreme north-east to 70m in the south-west, and a corresponding general increase in the 


thickness of the Sand Hole formation. The thickness of the Bolders Bank is reasonably uniform 


across the site with a typical thickness of 11-15m, excluding the intra-Bolders Bank 


paleochannels.  


The Egmond Ground is generally 12-15m thick in the west, thinning to 5m thick in the east, and 


increasing locally to 20-22m thick beneath the 'zone of gas infusions'. The Swarte Bank 


formation occurs either as thick deposits within localised channel features, or as a relatively thin 


layer in other areas. In any case, the geotechnical properties of the Swarte Bank have been 


found to be very similar to the overlying Sand Hole formation. 


2.6.2 Monopile foundation concepts 


Steel monopiles have to date been the most commonly used foundation option. These are 


either driven or drilled into several tens of metres of the seabed onto which, via a transition 


piece, the turbine is secured. A pre-FEED (pre Front End Engineering Design) study of the 


Triton Knoll site has indicated that this foundation solution would only be viable for the lower 


range of turbines sizes under consideration and to a maximum pile diameter of 8.5 m.  


The key dimensions are provided in Table 2.4. 


A concrete monopile solution is being developed for the industry that can only be drilled but has 


the capacity for larger dimensions and to support the largest turbine sizes considered here (see 


Table 2.5). 
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Table 2.4: Key dimensions for illustrative monopile foundation options 


Parameter Turbine class  


 
Up to 3.6 


MW 
5 MW 


Approx. 8 


MW 


Steel 


Maximum pile external diameter (m) 7.0 8.5 - 


Pile penetration into seabed (m) 35 40 - 


Transition piece diameter at sea surface  (m) 7 7.5 - 


Concrete 


Pile external diameter (m) and additional drill 


diameter (0.6m) 
9.1 10.6 


11.1 


 


Pile penetration into seabed (m) 40 50 60 


Transition piece diameter at sea surface (m) 7 7.5 9.5 


Monopile installation will require a jack up barge and support vessels. It is estimated that the 


installation of a steel monopile would require around two days to be completed which would 


include an average worst case duration of 1.25 hours of piling, drilling or a combination. 


Exceptionally, a piling operation could feasibly extend to up to 4 hours. Similarly, the installation 


of the transition piece and ancillary equipment will require an approximately two-day cycle 


excluding weather down time. For the installation of a concrete monopile, each installation (by 


drilling) is estimated to take approximately two days excluding weather down time and a further 


two for the ancillary equipment.  


Piling using a soft start procedure is anticipated. 


2.6.3 Multipile/jacket foundation concepts 


The use of tripiles or jacket structures is a possibility at the Triton Knoll site with the potential 


dimensions presented in Table 2.5. Jacket structures typically consist of three or four main legs 


which are linked by a supporting matrix of cross-braces.  Each of the main legs terminates with 


a sleeve through which a small diameter pile is driven and subsequently grouted to the jacket. 
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Table 2.5 Key dimensions for illustrative multipile foundation options 


Parameter Turbine class 


 
Up to 


3.6MW  
5 MW 


Approx. 8 


MW 


Jacket 


Width of jacket base at seabed (m) 20 20 30 


Height of jacket (m) 43 43 68 


Indicative number of piles per jacket 4 4 4 


Indicative pile diameter (m) 2 2 2 


Indicative pile penetration (m) 50 50 60 


Tripod 


Main column diameter (m) 7 7 8 


Indicative pile diameter (m) 3 3 3 


Indicative pile penetration (m) 50 50 60 


Installation of the jacket will typically require the transportation by barge of prefabricated units, 


with transition piece already in place, to the site for orienting and placing on the seabed. There 


is little or no requirement for seabed preparation. Piles will either be piled or drilled, as 


appropriate to specific soil conditions. This complete installation process is considered to 


require between four and seven days excluding weather down time. The worst case average 


for piling a four pile concept is considered to be 24 hours (and exceptionally 48 hours) or 18 


hours (exceptionally 36 hours) for a tripod foundation. Where drilling might be required, this 


would be of a similar duration. The installation of any ancillary equipment will require up to a 


further two-day cycle excluding weather downtime. 
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2.6.4 Gravity base foundation concepts 


Either a flat based or conical base would be the design options. There is a requirement to 


prepare the ground prior to installation by removing surface sediment, down to and estimated 


depth, based on current understanding of soil conditions, of up to 3 m followed by the addition 


of a layer of bedding stone, probably 1 m thick. The flat base foundation concept may be 


designed to receive and retain additional ballast materials on the flat base area.  


The installation duration for a CGS (Concrete Gravity Structure) is anticipated to be 


approximately four days, excluding weather down time. 


Table 2.6: Key dimensions for illustrative gravity base foundations 


Turbine size 
Up to 3.6 


MW 
5 MW 


Approx. 8 


MW 


Indicative diameter of gravity/conical base (m) 35 40 45 


Indicative diameter of central tubular (m) 7 8 10 


Indicative thickness of flat gravity base slab (m) 7 7 7 


Indicative height of conical base section above seabed (m) 15 15 32 


Indicative prepared ground diameter (m) 52 56 61 


2.6.5 Suction caisson base foundation concepts 


The suction caisson concept is based on a structure comparable to an upturned bucket that is 


lowered to a pre-prepared (levelled) seabed. The combination of the weight of the foundation 


and the hydrostatic pressure on the caisson, when internal water is pumped out of the caisson, 


provides the force required for the bucket structure to penetrate the surface sediments to a 


depth of typically 8 to 16 m.  


This concept requires the presence of a suitably soft sediment and sufficient hydrostatic 


pressure to be impactive but is adaptable for monopile or multipile designs. Other than seabed 


surface preparation, the installation process does not result in the generation of sediment 


arisings or require piling. The installation process of a suction caisson foundation is expected to 


require approximately four days, excluding weather down time. A further two days may be 


required to install ancillary equipment. 
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Table 2.7: Key dimensions for illustrative suction caisson foundations 


Turbine Size 
Up to 3.6 


MW 
5 MW 


Approx 8 


MW 


Indicative diameter of caisson base (m) 25 10 10 


Maximum number of caissons per foundations (m) 1 4 4 


Maximum potential penetration depth (m) 15 15 15 


Indicative prepared ground diameter (m) 41 20 20 


For larger turbine classes, the use of suction caisson foundations are likely to be as part of a 


jacket structure and thus the caisson parameters described in Table 2.7 should be considered 


in conjunction with the applicable jacket dimensions. 


2.6.6 Scour protection 


Though our present level of knowledge of the soil conditions suggests relatively high resistance 


to scour, confirmation of the anticipated scour characteristics of the soils present at Triton Knoll 


will require a site specific scour study that will be carried out during the detailed design phase 


of the wind farm. Therefore, for the EIA, scour protection is being assumed at all turbine 


locations. A number of options for scour could be considered for installation at Triton Knoll, 


depending on the final project design process and final scour assessments.  Preliminary design 


work suggests that scour protection could extend to a distance of circa 20 m around each 


monopile or circa 5 to 10 m around other foundation concepts (for each individual pile where 


applicable).  Protection may be provided by:  


� protective aprons; 


� mattresses; 


� flow energy dissipation (frond) devices; or 


� rock and gravel dumping. 


2.7 Offshore Electrical Infrastructure 


The design of the offshore electrical infrastructure of the project is at an early stage with 


engineering design work currently reviewing the most efficient connection technology for the 


project, i.e. Alternating Current (AC) or Direct Current (DC).  
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What is known however, independent of connection technology used, is that subsea cables will 


be installed between the wind turbines to collect the electricity and transmit it to offshore 


platforms (substations and possibly also converter stations). The offshore platforms will then 


transform the electricity to a higher voltage to be transmitted to shore via export cables. The 


number of export cables required will be determined by the capacity of the wind farm and 


technology used.  


Depending on the technology used up to six offshore platforms (AC) may be required. The size 


of the platforms required will again depend on the technology employed, DC technology would 


likely have fewer platforms but these would be larger in size. Similar to the turbine foundations 


it is possible the offshore platforms could have monopile, multipile, jacket, gravity base, or 


suction caisson foundations.  


Installation of the electricity cables (inter-array and export cables) will be either by ploughing or 


jetting. A cable plough installs cables by lifting a wedge of sediments and placing the cable 


beneath the wedge and then placing the wedge of sediments back into its original position. A 


jetting tool usually uses a high-pressure water jets to fluidise a narrow trench into which the 


cable is subsequently placed. The jetted sediments naturally settle back onto the seabed giving 


a degree of back-fill into the trench. 


2.8 Offshore Export Cable Corridor 


Since the 2009 scoping report, work has been undertaken that has identified the preferred 


landfall location and associated export cable corridor as illustrated in Figure 2.1. The landfall 


location at Beeches Farm is characterised as follows: 


� Shallow sloping sand beach and nearshore subtidal reaches; and 


� Sea defence backed beach with a hinterland consisting of caravan parks and 


associated infrastructure. 


These characteristics are typical of the wider coastline in this area. The landfall location has 


been identified during an extensive assessment of options.  


The cable corridor route has been selected to: 


� minimise the length of cable used; 


� avoid other marine infrastructure and leased sites wherever practicable; 


� avoid steep seabed gradients; and 


� reach shore at a location that is aligned with onshore constraints and proposed routing. 


Since the route has been identified and surveyed, the nature conservation agencies have 


identified a draft SAC that the cable corridor route passes through. The interaction between the 


export cable and the draft SAC’s features of interest will be addressed in the planning 


application. 
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2.9 Meteorological Masts and Other Project Development Equipment 


The Triton Knoll development will include the installation of up to five meteorological monitoring 


stations (met stations), upto 200 m above LAT.  It is proposed that the first mast is installed, 


subject to securing the necessary consents, in advance of the main construction phase.  


Whilst the foundation is likely to be a monopile, this has not been finalised and other 


foundations such as jacket, gravity based structure or suction caisson may be considered. 


Worst case foundation solutions options for the met stations are captured by the parameters 


described for the up to 3.6 MW turbine concept by a comfortable margin. The main construction 


period involving foundation installation and topside installation of large components is likely to 


take place over a 2-7 day period depending on vessel and installation methodology. 


Waverider buoys and/or Acoustic Doppler Wave and Current (AWAC’s) profiler may also be 


deployed as an alternative means of measuring oceanographic conditions. Waverider buoys 


are free-moving floating buoys, while AWAC’s are bottom-mounted using an anchor with a 


small marker buoy. Both waveriders and AWAC’s collect a range of wave data, while AWAC’s 


also collect current information. Waverider buoys and AWAC’s may be deployed within the 


project area, as well as between the project area and the shore. 


2.10 Onshore Electrical Infrastructure 


This section describes the need for the onshore electricity substation and the key 


characteristics of a typical substation.  It then summarises the key environmental parameters of 


each of the four short listed substation zones which are referred to as the Blue Zone, the 


Orange Zone, the Purple Zone and the Green Zone.  The area of cable landfall is described 


together with an explanation of how the offshore cables would come ashore and connect with 


the onshore cables.  Finally, the key generic points associated with the alignment of the cable 


routes to each of the short listed substation zones are set out. 


In the Environmental Statement a chapter will outline the process by which the cable landfall 


and the short listed substation zones were selected. 


The onshore infrastructure being progressed by TKOWFL to connect the wind farm to the 


‘national grid’ electricity network will be located in East Lindsey District, Lincolnshire and 


comprises:- 


� underground multi-core transmission cables from the sea to Joint Transition Bays (on 


land) near the coast; 


� underground Joint Transition Bays near the coast which connect the offshore multi-core 


cables to the onshore single-core cables; 


� underground single-core transmission cables from the Joint Transition Bays to the 


substation; 


� an electricity substation; and 
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� potentially if required, underground single-core transmission cables from the substation 


to the national grid. 


The electricity generated at Triton Knoll will be connected to the national high-voltage electricity 


transmission system – the national grid.  This is operated by the company National Grid, which 


is responsible for developing and maintaining an efficient, co-ordinated and economical GB 


electricity transmission system.  This includes determining where it is appropriate for power 


generation projects such as Triton Knoll to connect to the system.   


Triton Knoll’s connection agreement, prepared by National Grid, identifies National Grid’s 


intention to provide a new ‘double circuit overhead line’ connection from the east coast area of 


East Lindsey, to its existing facilities at Bicker Fen near Boston.  A ‘double circuit overhead line’ 


connection is carried by one line of pylons.   


RWE will be responsible for determining the location of the wind farm transformer substation 


(which converts the wind farm voltage to the national grid operational voltage of 400kV).  RWE 


will not be responsible for determining the location of National Grid’s new compound and 


double-circuit connection.  RWE will connect from their substation to the new National Grid 


compound by underground cables.   


However, if National Grid identify one of the RWE sites as also being suitable for their 


compound, RWE may also consent this compound in their application, since the impacts of the 


compound and substation are very similar.  However, in this scenario, RWE would still not be 


responsible for any National Grid power connection beyond the boundaries of the National Grid 


compound at this site 


2.11 Cable Landfall Options 


This section updates the previously reported cable landfall options from the Triton Knoll 


Scoping Report January 2009.  


Since the 2009 scoping report, a preliminary engineering and environmental assessment has 


identified the cable landfall location to be between Trunch Lane on the south edge of Chapel St 


Leonards and the northern edge of Ingoldmells (see Figure 2.3).  In this report this general area 


is referred to as Beeches Farm. 


The landfall location at Beeches Farm is characterised as follows: 


� shallow sloping sand beach and nearshore subtidal reaches; and 


� sea defence backed beach with a hinterland consisting of caravan parks and associated 


infrastructure. 


These characteristics are typical of the wider coastline in this area. The landfall location has 


been identified during an extensive and detailed assessment of options.  


The choice of cable landfall (i.e. the point at which the offshore subsea cables come ashore) 


along the Lincolnshire coast has been determined by applying a number of constraints, 


including: 
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� offshore seabed conditions; 


� development along the coast; and 


� the presence of sites of international and national importance for wildlife. 


Offshore, the subsea cables would be separated by a minimum spacing of approximately 50 m.  


As the cables approach the landfall the separation distance would be reduced to a minimum of 


10 m which is the spacing required for cable thermal rating purposes when buried at depths of 


about 8 m.  The landfall cables would be housed in pre-installed high density polyethylene 


(HDPE) ducts installed under the beach and the sea defences. 


The HPDE ducts of up to 0.5 m diameter would be installed under the beach and the sea 


defences either by open trenching or a trenchless technique such as Horizontal Directional 


Drilling (HDD), most likely the latter.  The ducts and cables would be installed underneath the 


mobile layer of the beach at a depth to be agreed with the relevant authorities.   


The depth of burial would depend upon the natural variation in beach levels predicted over the 


life of the wind farm.  In all circumstances the cables would be secure from interference such 


that recreational and other uses of the beach can continue safely. 


 


Figure 2.3: Area of Cable Landfall 


Jointing between the subsea cables and the onshore underground cables would be made in a 


Transition Joint Bay (TJB) on the landward side of the sea defences.  Each TJB would typically 


be an excavated pit (3 m wide x 10 m long x 1.5 m deep) with reinforced concrete sides and 


base.  Separation distances between TJBs would typically be 3m.  
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The location of the TJBs would be sufficiently far inland not to be subject to coastal erosion 


during the lifetime of the project.   


On completion of each TJB the excavation would be reinstated to the original ground level.  


Other than a manhole cover for maintenance and repair access no above ground structure 


would be required.  Agricultural operations would not be possible over the TJBs. 


The beach between Ingoldmells and Chapel St Leonards, whilst not (currently) one of the Blue 


Flag beaches along the Lincolnshire coast, is popular with tourists being sandy, wide and 


gently shelving.  It is publicly accessible via a pedestrian walkway along the top of the sea 


wall/defences on the seaward edge of the dunes at the back of the beach. 


‘The Promenade’, a minor/service road runs north-south between the dunes and the Golden 


Anchor Caravan Park.  Landward of The Promenade is the Golden Anchor Caravan Park which 


has a recent planning consent for an extension, beyond which is a locally designated area of 


Protected Open Space.   


2.11.1 Cable Route Options 


Terrestrial cables would be buried between the JTBs at the landfall site and the onshore 


substation.  It is likely that, given the export voltage of the wind farm, the construction cable 


corridor for buried cables would be approximately 55 m (for 9 trenches each containing a 


132kV circuit of 3 cables, i.e. 27 cables total).   


The cable trenches would be constructed in the main by open trenching.  Trenchless 


techniques such as Horizontal Directional Drilling (HDD) would be used to cross important 


roads, large dykes and other constraints that need to be maintained during the construction 


period.  Smaller watercourses (ditches) would be crossed using open trenching with both end 


stopped up and any water flow pumped from one side to the other. 


The corridor width allows for space for construction, an access track and 3 m separation 


between each trench.  Cables would be buried in trenches to a depth of approximately 1.5 m 


and routed to avoid settlements and features of environmental importance wherever possible 


(see below).  132kV cable joints (in cable joint bays) would be required at up to 3km intervals.  


Wherever possible these would be located close to existing roads.  Each cable joint bay would 


be approximately 3 m wide, 10 m long and 2 m deep.   


Land over the buried cables would be restored to its former use such that agricultural 


operations could resume on the land above the cables.  Tree planting would not be possible to 


ensure adequate protection of the cables. 


The criteria used to establish the cable route corridors to each of the short listed substation 


zones was to take the most direct route from the cable landfall 


� avoiding dwellings; 


� avoiding property by at least 100 m wherever possible; 


� avoiding designated sites wherever possible; 
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� avoiding wooded areas wherever possible; 


� avoiding wherever possible areas of known archaeological remains; 


� avoiding running parallel with and in close proximity to watercourses; 


� minimising, where practicable, the number of dykes and drainage ditches crossed; and  


� crossing all roads and water courses at an angle of 45 – 135 degrees. 


Figure 2.4 shows indicative “red-line” boundaries, within which onshore cables may be sited. 


 


Figure 2.4: Indicative Cable Route Corridors 


2.12 Electrical Substation Development 


An onshore substation is required to increase the voltage from the export voltage (likely to be 


132kV) to 400kV suitable for connection to the national grid.  The Triton Knoll substation would 


need to have a capacity of at least 1.2GW.  The new substation is likely to require an area of up 


to 16 ha (40 acres) excluding landscaping.  The extent of landscaping required would be 


specific to the preferred site and any additional necessary area would be determined once a 


single substation location had been chosen. 


Whilst the substation area is quite large a significant proportion of the site would not be densely 


developed.  Typical items of equipment in a 400kV substation comprise: 
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� Transformers which convert the wind farm output voltage to the national grid 


transmission voltage of 400kV.  These are solid pieces of equipment up to 


approximately 12m tall and weigh up to 350+ tonnes if they cannot be divided into 


smaller constituent parts.  Smaller transformers are also used to control the connection 


to the national grid to ensure it complies with their connection standards. 


� Bus bars are metal bars that transmit high voltage electricity between different parts of 


the substation.   


� Switches and circuit breakers are used to isolate different parts of the electrical system 


at the substation for maintenance, or in case of faults. 


� Access road(s) to the RWE compound would be provided.  These may not be the same 


for permanent access as during construction, or for very heavy ‘abnormal’ loads. 


� Single storey maintenance buildings occupy a small area on the site.  


If National Grid’s compound is also included in the RWE application, some of the above items 


may be duplicated, including: 


� Access roads Both the RWE substation and National Grid compound may share the 


same approach access route, but will ultimately need to connect into separately fenced 


areas. 


� If required, Gantries receiving connecting incoming 400kV power lines can be up to 


approximately 13m in height, or higher should the need arise. 


Important considerations in the potential location of a substation are: 


� The general need for a relatively flat site, although different parts of the compound can 


potentially be ‘stepped’. 


� Due to the large and heavy equipment associated with electrical substations 


construction alternative access routes, separate from the regular maintenance routes, 


may be more appropriate. 


� Potential noise impacts from substation equipment on local residences and other 


sensitive receptors.  Preliminary noise modelling has indicated that noise attenuation 


measures may need to be considered for receptors within 400 m of the site.  


� Substations that might be exposed to airborne salt, typically taken as located within 5 


km of the sea, may need to introduce larger ~15 m high buildings to accommodate and 


protect equipment from the higher salt content at these locations. 


Once operational it is expected that the substation will not be manned on a permanent basis 


and that the visits of personnel required to maintain the substation on a routine basis will be 


very few and infrequent.  No maintenance is anticipated to be required for the underground 


cables and the TJB’s.  


Following site selection work onshore and review of alternative locations, four short-listed 


substation zones have been identified. The following sub-sections describe the four short-listed 


substation locations. 
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2.12.1 Blue Zone 


The Blue Substation Zone is located approximately 1.5 km south of Great Steeping at Grid 


Reference TF445633 in the parish of the same name (Figure 2.5).  The zone is broadly 


rectangular in shape and covers an area of 46.36 ha.  Its dimensions are some 1,150 m from 


east to west and some 400 m from north to south.  It comprises 4 arable fields divided by field 


drains and (predominantly) intermittent or spare hedgerows. 


The zone is 2 – 5 m above sea level (AOD) on the north slope of the valley of the River 


Steeping with the land rising to the north.  It falls within Flood Zone 1 and has a low draft 


Hazard Rating, meaning that there is a 1:1,000 year probability of flooding in the year 2115, as 


calculated by the Environment Agency.  There are 17 dwellings within 400 m of the zone 


boundary including two farms to the north, Hall Farm and Hill Farm.  Little Steeping lies to the 


south beyond the River Steeping which is within a raised embankment. 


 


 


Figure 2.5: Blue Zone 
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2.12.2 Orange Zone 


The Orange Substation Zone is located approximately 1.5 km south of Candlesby at National 


Grid Reference TF455655 mainly in the Parish of Great Steeping (Figure 2.6).  The zone is 


roughly rectangular in shape with an area of 50.84 ha.  Its dimensions are approximately 900 m 


north-south and 500 m east-west.  It comprises 2 arable fields with some tall hedgerows and 


coppice woodland predominantly around its edges.  The Hunger Hill Pasture Local Wildlife Site 


(LWS) abuts part of the eastern boundary. 


The zone is some 11 -14 m above sea level (AOD), flat, and rises gently to the north.  A LMDB 


(Lindsey Marsh Drainage Board) drainage ditch forms part of the eastern boundary.  It falls 


within Flood Zone 1 as defined by the Environment Agency but does not warrant a draft Hazard 


Rating. 


It is located on the site of the former and now dismantled RAF Spilsby.  There are 6 dwellings, 


including a few listed buildings or structures within 400 m of the zone boundary.  There is a 


distinctive east-west drainage ditch in the southern section. 


 


 


Figure 2.6: Orange Zone 
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2.12.3 Green Zone 


The Green Substation Zone is located approximately 0.4 km south-east of Welton Le Marsh at 


National Grid Reference TF477680 mainly in the parish of the same name (Figure 2.8).  The 


zone is roughly rectangular in shape with an area of 29.73 ha and comprises two arable fields 


separated by a mature hedgerow.  Its dimensions are approximately 750 m north-south and 


400 m east-west.  


Turpits Plantation, and the Firsby to Louth Dismantled Railway Site of Nature Conservation 


Importance (SNCI) abut the eastern boundary of the site.  Other mature hedgerows form the 


northern and southern zone boundaries together with the woodland, New Year’s Holt. 


 


 


Figure 2.8: Green Zone 


The zone is generally flat, at 8 – 15 m above sea level (AOD) and rises gently from east to 


west.  It falls within Flood Zone 1 and has a low draft Hazard Rating, meaning that there is a 


1:1,000 year probability of flooding in the year 2115, as calculated by the Environment Agency. 


There are approximately 26 dwellings within 400 m of the zone boundary, approximately half of 


which are in the village of Welton le Marsh to the north, and half on Marsh Road to the south.  
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The locally designated Area of Great Landscape Value abuts the western boundary of the site 


beyond which lies the Lincolnshire Wolds AONB.  The zone is bounded on three sides by either 


a track or a public right of way, and is crossed by a permissive bridleway. 


2.12.4 Purple Zone 


 


Figure 2.7: Purple Zone 


The Purple Substation Zone is located approximately 1.2 km north-north-east of Welton Le 


Marsh at National Grid Reference TF477704 mainly in the Parish of Welton Le Marsh (Figure 


2.7).  The zone comprises two arable fields with a total area of 45.17 ha separated by the 


south-north flowing Hog’s Beck.  Together the two fields form a rough maple leaf shape with a 


maximum east-west and north-south dimension of approximately 650 m.  Jail Holt LWS abuts 


part of the southern boundary. 


The zone is 6 – 11 m above sea level (AOD) within the very shallow valley of Hogs Beck with 


the land rising to the east.  It falls within Flood Zone 1 and has a low draft Hazard Rating, 


meaning that there is a 1:1,000 year probability of flooding in the year 2115, as calculated by 


the Environment Agency. 
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There are 9 dwellings within 400 m of the zone boundary including Hogs Beck House, a Grade 


II listed building which is some 175 m to the north.   


Castle Hill Scheduled Ancient Monument (SAM) is located some 300 m to the south of the zone 


boundary whilst the eastern edge of the Lincolnshire Wolds Area of Outstanding Natural Beauty 


(AONB) lies a similar distance from its western boundary. 


2.13 Construction Phase 


Onshore works are currently scheduled to commence in late 2016, up to three years before first 


energisation of the wind farm (Figure 2.9). 


Construction of the offshore components are proposed to commence in 2018 as indicated in 


Figure 2.9. Construction is proposed to be carried out in three or four phases and be completed 


by 2010. It is anticipated that the build programme will make use of multiple installation vessel 


spreads to ensure the most cost impactively and timely execution of the build programme. 


 


 


Figure 2.9: Indicative high level offshore construction programme 


2.14 Project Operation and Maintenance 


Once commissioned, the wind farm will operate automatically with each wind turbine operating 


independently of the others. The operation and control of the wind farm will be assessed by a 


Supervisory Control and Data Acquisition (SCADA) system, installed at each turbine and at the 


onshore control base.  The SCADA system will enable the remote control of individual turbines 


or the wind farm in general, as well as information transfer, storage and the shutdown of any 


wind turbine in emergency circumstances. 


A number of maintenance options are under consideration for the project. The most likely 


scenario is that access to the wind turbines for maintenance purposes would be by boat and 


ladder, from an onshore operational based. The potential use of helicopters and floating hotels 


for transferring and accommodating maintenance staff offshore however is also being explored 


and will be considered during the EIA process. Wind turbines are likely to require a major 


service every 12 months, with an intermediate service after 6 months. 







Triton Knoll Offshore Wind Farm Ltd Environmental Impact Assessment Scoping Report  


 


48 


2.15 Decommissioning 


The Crown Estate lease for the Triton Knoll site is for 50 years. The design life of the turbines 


and other components of the wind farm are likely to be in the order of 20-30 years and 


therefore it is possible that some refurbishment or replanting may occur. If the decision to 


refurbish or replant the turbines was made then any relevant consents or licences required 


would be applied for at that time. 


At the end of the Crown Estate lease period it is a condition of the lease as well as statutory 


requirement, through the provisions of the Energy Act 2004, that the proposed Triton Knoll 


OWF is decommissioned.  Under the statutory process, TKOWFL is required to prepare a 


decommissioning plan at the request of the SoS, and prior to construction, funds must also be 


set aside for the purposes of decommissioning. 


For the purposes of the EIA the decommissioning of the wind farm would likely be the reverse 


of the construction process with some exceptions. Piled foundations would be removed to just 


below seabed with due consideration made of likely changes in seabed level, whilst gravity 


based and suction caisson foundations would be removed completely. Currently there is no 


statutory requirement for decommissioned cables to be removed, however the necessity to 


remove cables will be reviewed at the time in terms of environmental impact of the removal 


operation and safety of the cables left in situ. On decommissioning the above seabed 


equipment will be removed and the site reinstated.   


It is expected that decommissioning will require similar vessels to construction and will take a 


similar period of time i.e. 3 to 4 years.  
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Executive Summary 


Triton Knoll Offshore Wind Farm Ltd (TKOWFL) is proposing to develop an offshore wind farm 


in the Greater Wash Strategic Environmental Assessment (SEA) region. The proposed project, 


known as Triton Knoll Offshore Wind Farm (OWF), would be located approximately 33 km off 


the Lincolnshire coast, 46 km off the North Norfolk coast and 48km off the nearest point on the 


East Riding of Yorkshire coastline.   The project could comprise between 150 and 333 wind 


turbines and would have a total generating capacity of up to 1200 megawatts (MW).  


The initial Triton Knoll project area was selected as a suitable development site due to a 


number of key attributes, including an excellent wind resource, and a reasonably flat seabed in 


relatively shallow waters.  Following the initial award of the site by The Crown Estate, TKOWFL 


carried out a more detailed review of the constraints (biological, physical and human) acting on 


the site. Following this review TKOWFL identified that the original Triton Knoll site was likely to 


have potential significant impacts on commercial shipping routes, helicopter access buffers to 


oil and gas platforms to the north of the site and a helicopter main route which traverses north 


of the site.   


Re-evaluation of the site using experiences from development of the Gwynt y Môr OWF, off the 


North Wales coast, concluded that the impacts of the constraints identified above could be 


addressed, and that the Triton Knoll site in an amended form did offer a substantial 


development opportunity.  The boundaries of the Triton Knoll area, as now proposed, have 


been developed principally to mitigate the potential impacts of the site on shipping and 


navigation. 


The purpose of this Environmental Impact Assessment (EIA) scoping report is to build on 


consultation carried out to date on the Triton Knoll OWF project and to seek opinion from a 


wide range of statutory and non-statutory consultees and stakeholders on the scope of the EIA 


required for the Triton Knoll project.  This report is an updated version of a previous scoping 


report issued in January 2009.  Since this date, the Infrastructure Planning Commission (IPC) 


has come into force and will be the body that assesses the eventual formal consent application 


by TKOWFL.  In light of this change, the IPC advised TKOWFL that a new scoping report 


should be issued so they could provide their own formal scoping opinion, separate to that 


provided previously by the Department of Energy and Climate Change (DECC). 


The Triton Knoll OWF will have associated onshore and offshore electrical infrastructure to 


enable the electricity generated by the wind turbines to be transformed to a suitable voltage 


and connected to the national grid strategic electricity transmission system. National Grid has 


identified the East Lindsey District coast of Lincolnshire as the appropriate location for a new 


strategic electricity connection to serve Triton Knoll and future Round 3 connections, although a 


specific compound location and incoming routing has not yet been identified by them.  This 


scoping report presents the current knowledge of this aspect of the project and best available 


information from third parties.   The scoping report also presents details on the baseline 


environment around the Triton Knoll development area and identifies potential impacts that may 


arise as a result of this development.   
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Potential surveys/studies to inform the EIA process are listed, along with discussion about 


possible mitigation and monitoring measures that may be implemented to reduce the 


significance of any impacts. 


The following table summarises the identified potential significant impacts that may require 


mitigation to ensure that residual potential impacts are acceptable. Other parameters that have 


been the subject of environmental assessment and resulted insignificant potential impacts are 


not included in this table. 


Table 1.1Summary of identified potential significant impacts  


Parameter 
Potential significant environmental impacts prior to considering 


mitigation 


Sediment transport Potential sediment plume caused whilst cable laying during construction 


Subsea noise 
Potential for noise disturbance of marine mammals and noise sensitive fish 


species from construction 


Ornithology 
Potential disturbance to flight lines of bird species during construction, 


operation and decommissioning and collision risk during operation  


Commercial fishing 


activity 


Potential disturbance to individual fishing vessel activity during construction 


operation and decommissioning  


Shipping and  


navigation 


Potential disturbance to current navigation routes during construction 


operation and decommissioning  


Offshore oil and gas 


development 


Potential co-existance with existing oil and gas infrastructure during 


operation 


Military and civil 


aviation, offshore 


Potential co-existance with military and civil aircraft operations during 


operation (interactions with radar) 


Landscape, onshore 
Potential impact on landscape character through introduction of an onshore 


substation site during operation 


Terrestrial ecology 


and nature 


conservation 


Potential impact on sensitive species through the introduction of an onshore 


substation site during construction, operation and decommissioning. 


Historic environment 


Potential impact on archaeological remains within the onshore cable corridor 


during construction.  
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Parameter 
Potential significant environmental impacts prior to considering 


mitigation 


Hydrology and flood 


risk 
Potential impact on water resources from onshore construction activities.  


Soils, agriculture and 


land use 
Potential impact on soil resources from onshore construction activities.  


Traffic and transport 
Potenital impact on access routes during hours of construction of onshore 


infrastructure.  


Air quality Potential impact on air quality from onshore construction activities. 


Noise and vibration Potential noise nuisance impacts during construction. 
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1 Introduction 


1.1 Overview of Project 


Triton Knoll Offshore Wind Farm Limited, is proposing to develop an offshore wind farm in the 


Greater Wash Strategic Environmental Assessment (SEA) region, off the coasts of North 


Norfolk, Lincolnshire and East Riding of Yorkshire.  TKOWFL is a wholly owned subsidiary of 


RWE Innogy and sister company to RWE npower, one of the UK’s major integrated energy 


businesses.  The sole objective of the development company TKOWFL is to facilitate the 


generation of electricity from renewable sources at the project site.   


The proposed project, known as Triton Knoll Offshore Wind Farm (OWF), would be located 


approximately 33 km off the Lincolnshire coast, 46 km off the North Norfolk coast and 48 km off 


the nearest point on the East Riding of Yorkshire coastline.  The project, situated outside of the 


12 nautical mile (nm) territorial limit, could comprise between 150 and 333 wind turbines, with a 


total generating capacity of up to 1200 megawatts (MW).  


The lease area for the original Triton Knoll project area as awarded by The Crown Estate under 


the Round 2 UK OWF Development Programme is shown in Figure 2.1. Figure 2.1 also 


presents the amended Triton Knoll project area, and it is this amended project area which is the 


subject of this scoping report, and which is to be taken forward through the full Environmental 


Impact Assessment (EIA) process. The amended Triton Knoll project area has been developed 


following a review of the original Triton Knoll site and the constraints acting upon it.  The review 


process is summarised in Section 2.3. 


1.2 Purpose of Document 


In January 2009, an EIA scoping report was submitted to the Department of Energy and 


Climate Change (DECC) outlining the proposed scope of works and approach to assessment 


for the offshore elements of the Triton Knoll OWF.  That report included details of consultation 


undertaken by TKOWFL with a wide range of stakeholders up to January 2009. 


That EIA scoping report was focussed on the offshore elements of the project only, since 


details of associated onshore infrastructure, such as locations of the onshore substation and 


onshore cable routes, were not decided at that time. 


Since submission of that original report in January 2009, three key developments have 


occurred that relate to the project: 


� development of the onshore elements of the project have progressed significantly; 


� the offshore site boundary has been modified; and 


� the Infrastructure Planning Commission (IPC), established in October 2009, has 


become the decision making authority, where there is a relevant National Policy 


Statement (NPS) in impact, that will determine the application or make a 


recommendation (in the absence of such an NPS) for development consent on the 


Triton Knoll OWF (replacing DECC). 
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In their capacity as the examining body, the IPC noted that it was not obliged to take account of 


the DECC scoping opinion and therefore advised that TKOWFL request a separate opinion 


from the IPC. 


To conform with the IPC’s advice, this document updates the previous scoping report and 


provides details on the scope of assessments underway for both the offshore and onshore 


elements of the Triton Knoll OWF.  The report also updates the status of consultation carried 


out to date (May 2010) on this project since January 2009. 


As such, the document presents an update to a wide range of statutory and non-statutory 


consultees and stakeholders on the scope of the EIA required for the Triton Knoll OWF under 


the requirements of the Planning Act, 2008. The resulting Environmental Statement (ES) and 


associated supporting documents will be submitted to the IPC, accompanying an application for 


development consent. 


The majority of text presented in the January 2009 scoping report is presented again within this 


report.  Key additional sections to this updated report include updates to the Project Description 


(Section 2), so that details of the proposed onshore infrastructure are provided, along with 


updated and more specific information on the offshore infrastructure and details of the 


proposed approach to assessing the environmental impacts that may arise from this project 


(see Sections 4 and 5). 


All information presented in the 2009 scoping report is shown as grey shaded text, with all new 


text shown as per this style.  This approach will enable all consultees to clearly see where 


changes have been made to the previous report, as requested by key consultees concerning 


the re-issue of this EIA scoping report. 


1.3 Background Information 


In November 2002 the Department of Trade and Industry (DTI), which in 2008 became the  


Department of Energy and Climate Change (DECC) issued a consultation document entitled 


‘Future Offshore’, which presented a strategic framework as the basis for expansion of the 


offshore wind industry. In July 2003, the DTI and the Crown Estate announced the second 


round for offshore wind farm development following publication of the Strategic Environmental 


Assessment Environment (SEA) Report. The original Triton Knoll project area was tendered by 


TKOWFL in October 2003 and was allocated to TKOWFL by the Crown Estate in December 


2003.  


TKOWFL was also successful in being awarded a second Round 2 site by the name of Gwynt y 


Môr. TKOWFL undertook a comprehensive EIA for the Gwynt y Môr OWF and the consent 


applications and the supporting ES for the project were submitted in October 2005. Consents 


for the offshore elements of this project were granted in December 2008. 
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1.4 Project Team 


TKOWFL has appointed RPS Group plc (RPS) to be the lead consultants for both the offshore 


and onshore EIA elements of the Triton Knoll project.  RPS has extensive experience of 


undertaking EIA for offshore wind farms, having previously managed this process for projects 


including Gunfleet Sands 1 and 2, London Array and Lincs. 


Table 1.1 lists the organisations that have undertaken and will complete the assessment work 


for the EIA.  Note that the key update to the team structure is the addition of Subacoustech 


Environmental to provide specialist support on subsea noise modelling. 


Table 1.1: Organisations involved in the offshore EIA process 


Organisation Responsibility  


RPS 
Lead EIA consultant (offshore and onshore) and marine 


ecology assessment 


Wessex Archaeology Maritime archaeology 


Strategic Marine Services Shipping and navigation (including formal risk assessment) 


Spaven Consulting Aviation and radar 


Danbrit Ship Management Fisheries liaison  


Landscape Design Associates Landscape and seascape visual impact assessment 


ECON Ltd Ornithology and marine mammals 


ABPMer Physical processes assessment 


Subacoustech Environmental Subsea noise assessment 


1.5 Consents 


Significant changes have been made to the planning system under the Planning Act 2008 and 


the Triton Knoll project will fall under the auspices of the new IPC regime. Under this legislation 


the development of an offshore wind farm of over 100 MW is classified as a Nationally 


Significant Infrastructure Project (NSIP) and will require a Development Consent Order (DCO). 


The DCO will incorporate a number of separate consents formerly required for a project of this 


type. A formal EIA will be required as part of the application for a DCO. The DCO will provide 


for the project in its entirety, i.e. both the offshore and the onshore aspects, with onshore 


electrical grid connection works comprising ‘associated development’ under the new regime. 
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See ‘Guidance on associated development. Applications to the Infrastructure Planning 


Commission’. DCLG, September 2009. (See ‘Guidance on associated development. 


Applications to the Infrastructure Planning Commission’. DCLG, September 2009). An ES, the 


report documenting the EIA process, will be prepared in accordance with the Infrastructure 


Planning (Environmental Impact Assessment) Regulations (2009).  


Before an application for a DCO is submitted to the IPC, broad consultation with key 


stakeholders, the local community and interest groups is required (see below). The 


Infrastructure Planning (Environmental Impact Assessment) Regulations (2009) also require 


that formal consultation is undertaken with the local authorities and statutory bodies during the 


preparation of the ES, before the application is made. The Marine Management Organisation 


(MMO) will be engaged, together with the relevant local authorities with coastal and landward 


jurisdictions within which the potential development footprint falls, in order to ensure local 


consultation at both authority and community level. 


For the purposes of this scoping report, ‘onshore’ refers to the land from mean low water 


(MLW) to the connection with the strategic electricity transmission system, the ‘national grid’; 


‘offshore’ refers to the area seaward of MLW. 


As identified above, the landfall works, onshore cabling and substation extension and offshore 


cabling and substations are expected to be submitted as associated development forming part 


of an application for a DCO to the IPC under Section 115 of the Planning Act 2008  


Prior to any application to the IPC Section 42 (duty to consult) of the Planning Act 2008 


requires a programme of consultation with those ‘prescribed bodies’ set out in the Infrastructure 


Planning (Applications, Prescribed Forms and Procedures) Regulations 2009 and each local 


authority defined by Section 43 of the Act.  Section 43 defines the relevant local authorities as 


those whose authority area the development is within, together with any immediate adjacent 


authorities.  Section 47 (duty to consult local community) of the Act requires the applicant to 


prepare a statement setting out how it proposes to consult with people living in the vicinity of 


the development and to consult with the relevant local authorities on that process. 


In the case of the Triton Knoll project, all onshore infrastructure is located within the District of 


East Lindsey District and Lincolnshire County such that the relevant local authorities are East 


Lindsey District Council and Lincolnshire County Council and all authority areas that have a 


border with them. 


Section 33 of the Planning Act 2008 dispenses with the need for separate planning permission 


and consents under Section 36 or 37 of the Electricity Act 1989 and the Town and Country 


Planning Act 1990. The need for licences under the Food and Environment Protection Act 1985 


(FEPA) and the Coast Protection Act 1949 (CPA) will be consolidated by a marine licence, in 


spring 2011 (date yet to be announced) under the Marine and Coastal Access Act 2009. Any 


need for EIA under the marine licence will be provided for through that undertaken for the DCO 


application; the Infrastructure Planning (Environmental Impact Assessment) Regulations (2009) 


applying to the relevant elements of the NSIP. 
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The previously reported consenting regime and subsections 1.5.1 – 1.5.4 of the 2009 scoping 


report are therefore no longer relevant to the development control order for the Triton Knoll 


offshore wind farm project. 


1.6 Environmental Impact Assessment (EIA) 


The EC Directive 85/337/EEC, as amended by Directive 97/11/EC (the EIA Directive), requires 


an EIA to be completed in support of an application for development consent for certain types 


of project.  


Offshore wind farms are listed in Annex II of the Directive, as 'installations for the harnessing of 


wind power for energy production (wind farms)', and these provisions have been transposed 


into UK legislation. Although not specifically addressed in the Directive or the Regulations, the 


need for an EIA for the onshore cables and substation extension arises from them forming part 


of the offshore wind farm project.  


The EIA process, undertaken for and presented in the resultant ES that will be produced for this 


project, will be undertaken to comply with The Infrastructure Planning (Environmental Impact 


Assessment) Regulations (2009). These Regulations set out the statutory process and 


minimum requirements for the provision of adequate environmental information to enable EIA.  


Consideration will also be given to the following throughout the EIA process: 


� EU Habitats Directive; and 


� EU Birds Directive. 


The relationship between the offshore and onshore aspects of the EIA and with other 


documents that are submitted with the planning application for a development consent order 


will be explained within the ES. This will include details of the consultations that have been 


undertaken in the preparation of the applications, which will be provided as a separate report in 


conformance with the new process. 


1.7 Appropriate Assessment 


Previous experience with Round 1 and 2 sites in the Greater Wash SEA region has shown that 


there is potential for likely significant impacts (LSE) on a number of sites of international 


importance, including The Wash, the North Norfolk Coast, Gibraltar Point and the Humber 


Estuary. 


Specific issues that have arisen and which have already required consideration in Appropriate 


Assessments for plans and projects in this region include: 


� Impacts of construction noise on marine mammals (Harbour seals); 


� Impacts of export cable installation on sub-tidal and inter-tidal habitats (including 


benthic biotopes and saltmarsh habitats within the Wash); 
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� Impacts of disturbance arising from wind farm construction and export cable installation 


on bird species; 


� Impacts of operational wind farms on bird species, specific issues include collision 


mortality of migratory birds (e.g. Pink-footed goose) and breeding birds (e.g. Sandwich 


terns), and displacement and or barrier impacts on Sandwich terns. 


The Habitats Regulations require that the likely impact of plans or projects on European sites 


(and, as a matter of policy, Ramsar sites), are considered alone and in-combination with other 


plans or projects. Within the Wash this has led to a consideration of in-combination impacts 


associated with collision mortality on Pink-footed goose arising from offshore wind farms on 


both the east and west coast and the combined rates of Sandwich tern collision mortality 


arising from those Greater Wash sites still in planning. 


Case law such as the Waddensea judgement (cockle fishery) C-127/02 reinforces the need to 


establish certainty that a negative impact will not arise and this has exposed a lack of 


understanding about sensitive populations, such as Sandwich terns and their interactions with 


wind farms. 


In order to ensure that any Appropriate Assessment (AA) process undertaken for this 


development is robust, TKOWFL has already been in discussion with both Natural England and 


JNCC through a number of meetings and consultation exchanges. This consultation schedule 


is to be extended to include the RSPB as the impact assessment of the development proceeds. 


An early objective is to identify the scope of any AA and specific information requirements (over 


and above the current survey programme) that may be required. 


The IPC is now the Competent Authority for any AA and will be kept informed of progress in 


regard to preparing for AA. 


COWRIE has commissioned several studies that touch on this issue, including an analysis of 


the use of Population Viability Analysis (PVA) as a tool for establishing the significance of 


impacts on interest features, such as, for example, Sandwich terns and guidance on 


Cumulative Impact Assessment. The outcomes of these studies will be taken into consideration 


when formulating an approach to addressing issues implied by any Appropriate Assessment. 


1.8 Cumulative Impacts 


The need to consider cumulative impacts is a requirement of the EIA process. In the following 


text, ‘cumulative impacts’ means the impacts of both the offshore and onshore parts of the 


overall Triton Knoll development combined with other wind farm developments and other 


significant developments (e.g. marine aggregate extraction, dredging, oil and gas) may have on 


sensitive receptors potentially affected by the Triton Knoll development.  The relevant local 


authorities will be consulted on other developments that might have a cumulative impact with 


Triton Knoll and these will be considered within each assessment topic chapter of the ES.   
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In line with the January 2009 scoping document, TKOWFL has sought the opinions of statutory 


consultees on the scope of the cumulative impact assessment for the offshore elements.  A 


summary of that consultation is contained within Section 3, consultation. 


In summary, where information exists in the public domain to enable a comprehensive 


cumulative assessment to occur, it has been included in the scope of assessment for each 


environmental parameter. The state of projects that have been included in the scope of the 


cumulative assessment does vary and includes those:  


� for which a scoping opinion has been sought (provided there is sufficient information to 


conduct the assessment); 


� for which consents have been applied for;  


� for which consents have been permitted but not constructed; and 


� which have been constructed or are in the course of construction. 


Following the awards of Round 3 offshore wind licensing in January 2010, the cumulative 


assessment for the Triton Knoll project does acknowledge the existence of the Dogger Bank 


and Hornsea Zones, as well as the potential for increasing capacity within the project boundary 


area of Race Bank. Consideration of these projects in the cumulative assessment for the Triton 


Knoll project will be proportionate to the level of information available at the time of 


assessment. However, it is clear that the comprehensive cumulative assessment work of the 


projects identified within those zones will include the assessment of the Triton Knoll project. 


Triton Knoll will form part of the baseline of those project assessments, as a project in the 


public domain.  


1.9 Role of the Scoping Report 


The role of this EIA scoping report has changed since submission of the 2009 Triton Knoll 


Scoping Report and is reported in Sections 1.1 - 1.6 above. Its three key aims are to: 


� to expand the scope of the document to include a description on the scope of onshore 


environmental impact assessment; and assessment methodologies, for agreement with 


Prescribed Bodies 


� to propose those impacts that are considered to not present potential significant impacts 


and therefore, by agreement with Prescribed Bodies, may be ‘scoped out’ of the 


assessments proposed 


� to seek a scoping opinion from the IPC supported by the agreement of Prescribed 


Bodies on the scope of environmental impact assessment  







Triton Knoll Offshore Wind Farm Ltd Environmental Impact Assessment Scoping Report  


 


21 


 


1.10 Strategic Environmental Assessment 


The Strategic Environmental Assessment (SEA) for the second Round of offshore wind farm 


development was released for consultation in May 2003, focusing on three strategic areas, 


namely the Thames Estuary, the Greater Wash and the North West (Liverpool Bay).  The 


proposed Triton Knoll site falls within the Greater Wash SEA area.   


Consideration will be taken of the conclusions of the SEA report in undertaking the EIA, 


particularly the issues identified for the Greater Wash. 


1.11 Best Practice  


The EIA process for this project will adhere to best practice as appropriate to the project. The 


text of the Triton Knoll Scoping Report 2009 lists established best practice guidance concerning 


offshore wind development as updated below.  


Of specific relevance to this project under the current regime, BERR (now DECC) has 


published “Guidance on the Electricity Works (Environmental Impact Assessment) (England 


and Wales) Regulations 2000, Urn 01/789, September 2000”. 


In addition to the above, the Department for Communities and Local Government has consulted 


on proposed amendments to Circular 02/99 and on new EIA guidance. This has been 


considered where relevant. 


Further guidance may be forthcoming on the Infrastructure Planning (Environmental Impact 


Assessment) Regulations (2009). Guidance has also been provided on pre-application 


procedures under the Planning Act 2008, some of which is relevant to EIA. These, together 


with the relevant aspects of previous best-practice guidance will continue to be taken into 


account during the ongoing Triton Knoll EIA. 


The approach to the offshore EIA and associated surveys for the Triton Knoll project will build 


upon various best practice guidelines available to the industry and detailed discussions with the 


statutory agencies.  A summary of some of the relevant best practice guidance that will be used 


in this assessment are: 


� DTI Offshore Wind Farm Consents Process Guidance Notes (2002); 


� DTI Guidance on Electricity Works (EIA) Regulations (2000); 


� BWEA - Consultation for Offshore Wind Energy Developments: Best Practice 


Guidelines 


� CEFAS Guidance Note for Environmental Impact Assessment in respect of FEPA and 


CPA requirements (Version 2 - 2004); 


� Wind Farm Development and Nature Conservation: English Nature, RSBP, WWF, 


BWEA (2001); 
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� Annex A of JNCC Consultation Document on Deliberate Disturbance - Statutory Nature 


Conservation Agency Protocol for Mitigation of Wind Farm Piling Noise at Sea (2008); 


� CEFAS/DTLR Guidelines for the conduct of benthic studies at aggregate dredging sites 


(2002); 


� Hill et al. Guide to Best Practice in Seascape Assessment (2001); 


� BWEA Recommendations for Fisheries Liaison (2004); and 


� COWRIE Guidance for Assessment of Cumulative Impacts on the Historic Environment 


from Offshore Renewable Energy (2008). 
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3 Consultation 


3.1 Overview of Consultation 


Since issue of the 2009 scoping report, the process for reporting consultation with all 


stakeholders has changed, particularly with an increased emphasis on the level of pre-


application consultation undertaken.  This change is due to the introduction of the Planning Act 


2008 and the way in which consultation is required to be undertaken under this new system. 


A formal part of any submission to the IPC will be a consultation report that will document all 


contact with the public and other stakeholders under Sections 42, 47 and 48 of the Planning 


Act 2008.  As a minimum, the consultation report will present all the main points of interaction 


with stakeholders. 


A stakeholder management plan has been developed that captures all activities carried out 


under TKOWFL’s duty to consult stakeholders including community (s47, Planning Act 2008), 


local authorities, land interests and prescribed bodies (s42, Planning Act 2008) and which also 


documents TKOWFL’s duty to take account of responses to consultation (s49, Planning Act 


2008). 


TKOWFL’s approach to consultation is being carried out in three phases as demonstrated in 


Table 3.1. This highlights the inclusive nature of the consultation along with the emphasis 


placed on informal pre-application consultations aimed at securing agreement on the level of 


potential impact (positive and negative) that the proposed development might have and an 


acceptance of these prior to an application being submitted. 


In line with best practice for offshore wind farms and EIA, consultation will be carried out at all 


stages of the Triton Knoll project, with this scoping report itself representing the output of the 


initial (informal) consultation on the proposed development.  As part of the process of producing 


this report, meetings have been held with a number of key stakeholders and informal pre-IPC 


pre-application consultation undertaken. 


Details of both meetings and informal consultation are provided below in Table 3.1. 


3.1.1 Onshore Project Scope Consultation 


A programme of key stakeholder meetings has been met throughout 2009 and 2010, the 


purpose of which has been to (a) introduce the proposed project, (b) identify and discuss 


particular issues of concern and (c) discuss the need and scope of studies/surveys that may be 


required to inform the EIA process for this project.   


The purpose of the informal pre-IPC pre-application consultation with the relevant prescribed 


bodies identified in Schedule 1 of The Infrastructure Planning (Applications: Prescribed Forms 


and Procedure) Regulations 2009 was to present a factual report of the environmental assets 


at or in the vicinity of each of the 13 long listed onshore electricity substation locations and to 


seek their views on the completeness and adequacy of that information.  
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To build upon this existing consultation, this scoping report will be issued to a range of 


stakeholders (see Appendix B for list of organisations issued with this scoping report).  


Consultation with all interested parties will continue throughout the EIA process, including a 


series of public exhibitions and meetings to provide details on the proposed scheme. 


3.1.2 Consultation with non-statutory bodies and key community groups 


The formalised requirement to consult with the projects’ potentially impacted community needs 


to be defined in a published Statement of Community Consultation (SoCC). This describes the 


approach that will be taken to ensure that the community is engaged with impactively and 


appropriately and includes explanation of availability of information on the project (for example 


documents lodged at libraries and posted on the internet), the contact details for enquiries, the 


taking place of public exhibitions and targeted mailshots for those in closest proximity of the 


scheme. TKOWFL’s current programme indicates a SoCC advertisement date in Summer 


2010. 


The following table presents the summary of consultation stages and programme for the Triton 


Knoll offshore wind project from scoping to the submission of the application for formal 


consultation 


 


Table 3.1 Outline Programme of consultations with all stakeholders 


Stakeholder group Focus of consultation Estimated timetable 


Pre-Planning Act informal consultation To September 2009 


Statutory bodies and regulators 
Project and programme briefing, 


baseline survey specifications. 
 


Planning Act informal pre-application consultation 
October 2009 – 


circa. May 2011 


S42 prescribed bodies and 


regulators 


Project and programme briefing, 


baseline survey specifications. 
 


S47 non-statutory bodies and key 


community groups (for example 


other sea users such as fisheries 


and commercial navigation sectors) 


Project briefing and initial 


identification of potential issues. 


Project, assessments and issues 


updates. 


 


S42 prescribed bodies and 


regulators 


Updates on environmental 


assessments, project design and 


programme, issue identification. 
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S42 prescribed bodies and other 


non-statutory key stakeholders 


Discussions on issues, their level 


of potential significance and their 


resolution. 


 


S47 specific marine users 
Issues assessments, commercial 


negotiations on agreed solutions. 
 


S47 non-statutory bodies and 


community 


SoCC defined consultations on 


project design and potential 


environmental impacts. 


From July 2010 


Planning Act formal pre-application consultation 
May - November 


2011 


S42 prescribed bodies and other key 


stakeholders 


Final resolution on issues or move 


to agreeing Statement of Common 


Ground. 


 


S47 non-statutory bodies and 


community 


Ongoing discussions on a topic 


specific basis, including 


outstanding commercial 


negotiations, as required. 


 


3.2 Topic Specific Consultation 


This section updates topic specific consultation from the Triton Knoll Scoping Report January 


2009.  


Table 3.2 summarises the present status of consultations undertaken by environmental subject 


area offshore and their main purpose. 
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Table 3.2 Summary of consultations undertaken to date in offshore environment 


Stakeholder Consultation format  Date(s) Focus Outcomes 


Physical processes 


DECC scoping report circulation January 2009 
Physical processes assessment 


methodology 
Agreement on assessment scope 


CEFAS Meeting, email 
January, May  


2010 
Physical processes  


Acceptance of proposed approach, clarity on particular 


sensitivities 


Benthic ecology 


MFA (MMO) Letter 20.3.10 Scoping response 
Comments incorporated into scoping document and 


ecological survey design 


JNCC and NE Letter and email  
19.1.09 to 


25.3.10 
Annex 1 reef assessment RPS assessment and conclusions accepted. 


MMO, Cefas, NE,JNCC Email, telephone 
24.3.09 to 


09.06.10 
Cable route benthic survey  


Survey specification approved,; hisheries dispensation 


secured  


CEFAS Email  
2.6.09 to 


11.5.10 
Herring larvae survey 


Survey specification approved; ICES (IHLS) data 


secured  
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Stakeholder Consultation format  Date(s) Focus Outcomes 


MMO, JNCC, NE and 


Cefas 
Meetings 


2.12.09, 


11.3.10, 13.4.10 


(MMO) 


Project briefings 
Project design and ecology characterisation shared, 


EIA methods accepted 


Seascape, landscape and visual impact 


Email and letter  
16.04.09 to 


12.5.10 
Methodology Assessment scope modified and agreed  


East Lindsey District 


Council (ELDC) 


Email  19.05.09 Methodology Confirmed to be in ELDC jurisdiction  


Lincolnshire County 


Council, East Riding 


Yorkshire; Norfolk County 


Council. Natural England 


Email and letter  
15.04.09 to 


19.5.10 
Methodology Assessment scope modified and agreed 


Marine archaeology 


English Heritage Emails, telecons 22.02.10 Assessment methodology  Methodology modified and agreed 


Fisheries 


Commercial fishermen 


(UK) 
Roadshow December 2008 Briefing; baseline data gathering 


Identified main interested parties 
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Stakeholder Consultation format  Date(s) Focus Outcomes 


Meetings/ questionnaire April - May 2009 Baseline data gathering 


10 returns from 140 issued: identification of on site 


fishermen  


 


 


Commercial Fishermen 


(UK) 


 


Meetings 


April 2010, June 


2010 


 


Update; consult on baseline 
Clarified fishing activity on/near site and cable 


corridor. 


Commercial fishermen 


(overseas) 
Correspondence/telecon 


January/ 


February 2009 
Information gathering No site interest (Belgian and French fleets) 


Eastern Sea Fisheries 


Joint Committee 
Meeting April 2010 Briefing; sector activities 


Confirm baseline accuracy; clarified EJSFC role as a 


consultee 


MMO Meetings 
December and 


April 2009 
Briefing; baseline update Confirmation of baseline findings 


Oil and gas operators 


BP Meeting June 2009 Briefing, issue identification 


Issues: Helicopter approach to platform; safety of 


navigation; other sundry issues. 
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Stakeholder Consultation format  Date(s) Focus Outcomes 


Conoco Meetings 
June, 


September 2009 


Briefing; issues identification/  


resolution 


Issues: Pipeline crossings; integrity, navigational 


safety; mechanism for resolution agreed 


Perenco Meeting June 2009 Briefing; issues identification 
Issues: Pipeline crossings; integrity, 


telecommunication links, navigational safety 


Shell Email May 2009 Briefing; Issues identification; No issues 


Commercial navigation 


Ports Email, meetings 


October – 


November 2008, 


January 2009 


Briefing; issues identification; 


scoping report response 
Baseline agreed; no specific issues 


Vessel operators Email, meetings 
Nov 2008 - July 


2009 
Briefing; issues identification Baseline agreed; issues identified 


Dredging operators Email, meetings 


May and 


December 2009, 


April 2010 


Briefing; issue identification; 


scoping report response; and 


resolution 


Baseline agreed; issues identified; Issue resolution 


process agreed 


Chamber of Shipping Email, meetings 
October 2008, 


November 2009 
Briefing; issues identification 


Impacts on navigation noted and included in risk 


assessment. 
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Stakeholder Consultation format  Date(s) Focus Outcomes 


MCA Email, meetings 
October, 2009, 


February 2010 
Briefing; navigation risk assessment Risk assessment method agreed 


Trinity House Email, meeting October 2010 Safety of navigation 


Marking and lighting advice; safety risk assessment  


advice 


 


Aviation and defence 


NATS Meetings 
April 2005, Aril 


2010 


Briefing; issues identification; issue 


resolution 


Issues identified, phased regional solution method 


proposed 


CAA Meeting May 2005 Briefing; issue identification Issue identified 


MoD Meetings, correspondence 2002 to present Project interactions Issues identified, resolutions agreed  
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Table 3.3 Summary of consultations undertaken to date in onshore environment 


Stakeholder Consultation format  Date(s) Focus Outcomes 


Access 


Lincolnshire County 


Council Highway Authority 
Discussions March 2009 


Issues relating to access to parts of 


study area 


Initial responses used to inform preliminary site 


access investigations with specific reference to 


abnormal loads 


Lincolnshire Police 


Authority 


Informal pre IPC pre-


application consultation 


 


15.03.10  


Letter received 06.04.10, no specific issues, general 


points on flood risk and emergency response, crime 


prevention, road safety. 


Lincolnshire Fire and 


Rescue 


Informal pre IPC pre-


application consultation 


 


15.03.10  


Letter received 12.04.10, general points on 


emergency response. 


 


 


 


 


 







Triton Knoll Offshore Wind Farm Ltd Environmental Impact Assessment Scoping Report  


 


58 


Stakeholder Consultation format  Date(s) Focus Outcomes 


Landscape and Nature Conservation 


Informal pre IPC pre-


application meeting  
3.12.09   


Informal pre IPC pre-


application consultation 


 


15.03.10 


Email 31.03.10 - 


.  


Interim response set out high landscape and nature 


conservation risks 


 


Presentation  27.04.10 


Presentation of ‘solid block view’ 


photomontages of substation zones 


from viewpoints on AONB. 


Confirmation of ecological surveys. 


 


Natural England 


Follow up to presentation  
27.04.10 


Email 05.05.10 - 


 
concerns about impact on AONB from Zones D and E, 


and NG’s OHL. 


Lincolnshire Wolds AONB 


Conservation Board 


Informal pre IPC pre-


application consultation 


 


15.03.10 


Email 05.05.10 


 
initial concerns about views into and from AONB, and 


impact on general setting 


Lincolnshire Wildlife Trust Email 07.05.10 -. 
LWS and SNCI details plus ecological surveys 


required at each zone 
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Stakeholder Consultation format  Date(s) Focus Outcomes 


Lindsey Marsh Drainage 


Board 


Informal pre IPC pre-


application consultation 


 


15.03.10  


Letter received 05.05.10 giving details of Board 


catchment and assets.  Flagged concerns on Zones H 


and I. 


 


 


 


Flooding and Hydrology 


Lincolnshire Resilience 


Forum 


Informal pre IPC pre-


application consultation 


 


15.03.10  
Letter received 08.04.10, no specific issues, general 


point on flood risk. 


Environment Agency 


Informal pre IPC pre-


application consultation 


 


15.03.10  


Letter received 09.04.10, info on flood risk of each 


zone, sequential test, surface water management, 


land drainage consent. 


Health and Safety 


Executive 


Informal pre IPC pre-


application consultation 


 


15.03.10  


Letter received 21.04.10, Zone A lies within 


consultation distance of a major pipeline, general info 


on electricity and safety regulations. 
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Stakeholder Consultation format  Date(s) Focus Outcomes 


Cultural Heritage 


English Heritage 
Informal pre IPC pre-


application consultation 
15.03.10  


Letter received 06.05.10 highlighting potential impact 


on setting of heritage assets, PPS5, concerns over 


cable routes, strongest likelihood of greatest adverse 


impacts from western zones. 


Lincolnshire County 


Council 


Informal pre IPC pre-


application consultation 


 


15.03.10 
Emails 11.05.10 - data on flooding, 


archaeology, rights of way 
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7 Glossary of Terms 


 


Analysis  


Subdivision of the survey subject into its component parts to understand the composition. 


Assessment  


A term for the description, classification and analysis of data. 


Character 


Describes the pattern of elements within the study subject 


Compensation 


Is recompense for the loss or reduction of a resource that cannot be mitigated against or for 


which mitigation cannot entirely eliminate adverse effects. Compensation should be provided 


before the loss or reduction of a resource. 


Condition (or Quality) 


Based on integrity or intactness judgements about the state of the study subject. 


Cumulative Effects  


Arise from the operation of multiple activity within an area where the impacts increase by 


successive additional activity. 


Effect 


Change in an element, the character, and/or the quality of the subject of survey accomodating 


mitigation measures. Effects may be beneficial or adverse. 


Element 


Component part of a survey subject. 


Enhancement 


Restoration, reconstruction or creation of an element. 


Factor 


An influence affecting the composition of the subject of survey. 


Feature 


An element of particular note due to its rareity within the context of the study subject.  


Impact 


The result of unmitigated development on elements, character and/or quality of the subject of 


survey. Impacts may be adverse or beneficial. 
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Indirect Impacts 


Impacts on the subject of study which may be not be the result of the development, may be 


evident at distance from it, or as the result of a complex pathway. Sometimes referred to as 


secondary impacts. 


In-combination Effects  


Impacts resulting from the co-incidental operations of one industrial sector operating in the same 


area as another sector.  


Magnitude 


A combination of the scale, extent and duration of an effect 


Mitigation  


Actions which may include process or design to avoid/reduce/remedy or compensate for adverse 


impacts of a development. Avoids or reduces a significant effect 


Monitoring  


The measure of significant environmental effects 


Residual effect 


Effect of a development after mitigation measures are accounted for 


Resource 


The combination of elements that contribute to character and value 


Sensitivity 


The extent to which a study subject can accept a change of a particular type and scale without 


unacceptable adverse effects. 


Significance 


The significance of an impact combines the evaluation of the magnitude of a potential impact and 


the sensitivity of the feature affected 


Value 


The relative importance attached to a study subject which incorporates perceptions of quality 





