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This Environmental Statement (ES) has been prepared to accompany a planning application by the University of 
Nottingham to construct and operate three wind turbines at their Grove Farm sports pitches, Clifton, 
Nottingham. The ES reports the findings of an Environmental Impact Assessment (EIA) prepared on behalf of 
the University of Nottingham by AECOM Ltd. 

The planning applications accompanied by the ES have been submitted and comments have been received 
from statutory consultees. The ES has been revised in response to these comments and updated to include 
recently completed surveys and assessments. For easy reference, all new/additional text is shown coloured 
‘BLUE’ in this report. 

 

The ES comprises three parts: 

1. Grove Farm Wind Energy Project, Environmental Statement, Non-Technical Summary; 

2. Grove Farm Wind Energy Project, Environmental Statement, Volume 1 – Main Text & Appendices; and 

3. Grove Farm Wind Energy Project, Environmental Statement, Volume 2 – Figures. 

 

Printed and PDF copies of the Non-Technical Summary and the Environmental Statement may be obtained 
from: 

 
Richard Wigginton  
The Estate Office 
The University of Nottingham 
University Park 
Nottingham 
NG7 2RD 
 
Tel: 0115 951 3575 
Email: richard.wigginton@nottingham.ac.uk  

 
Sam Mackilligin  
AECOM 
1 Tanfield  
EDINBURGH 
EH3 5DA 
 
 
Tel: 0131 301 8600 
Email: sam.mackilligin@aecom.com  

 
 

The Non-Technical Summary is available free of charge.   

The Environmental Statement may be purchased at £50 per printed paper copy; or as PDF files on a DVD, free 
of charge. 
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Alternative option/solution. Alternative methods of achieving the objectives of the project. They may 
include: alternative locations that are suitable; or different approaches in terms of design, manufacturing, 
transportation, energy, or supply of materials etc. 
 
Anemometer.  Measures the wind speed and transmits wind speed data to the controller. 
 
Baseline conditions.  The conditions that would pertain in the absence of the proposed project at the 
time that the project would be constructed/operated/decommissioned. The definition of these baseline 
conditions should be informed by changes arising from other causes (e.g. other consented 
developments). 
 
Biodiversity.  The biological diversity of the earth’s living resources. The total range of variability among 
systems and organisms at all levels of organisation and the structural and functional relationships within 
and between these different levels. 
 
Buffer zone.  An area (human-made or natural) that helps to protect a habitat from damage, disturbance 
or pollution. It is managed to protect the ‘integrity’ of the valued habitat and/or the conservation status of 
species that it supports. 
 
Competent Authority.  The authority which determines the application for a consent, permission, 
licence or other authorisation to proceed with a development. It is the authority that must consider the 
environmental information before granting any kind of authorisation. For example, for projects requiring 
planning permission this will usually be the Local Planning Authority. 
 
Consultation bodies (consultees).  Any body specified which has been consulted in respect of the 
Environmental Statement. See Statutory Consultee below. 
 
Environmental Impact Assessment (EIA).  This is an assessment carried out under the EIA 
Regulations. It is the whole process of gathering environmental information; describing a development or 
other project; predicting and describing the environmental effects of the project; defining ways of 
avoiding, reducing or compensating for these effects; consulting the general public and specific bodies 
with responsibilities for the environment; and ensuring that measures are prescribed to avoid, reduce or 
compensate for environmental effects. 
 
Environmental information.  The information that must be taken into account by the decision maker 
(the Competent Authority) before granting any kind of authorisation in any case where the EIA process 
applies. It includes the Environmental Statement, including any further information, any representations 
made by any body required by the Regulations to be invited to make representations, and any 
representations duly made by any other person about the environmental effects of the development. 
 
Environmental Statement (ES).  The report on the assessment carried out under the EIA Regulations, 
on the environmental effects of a development; normally submitted with the planning application. 
 
EIA Regulations.  The UK statutory instruments that are designed to meet the requirements of Council 
Directive 85/337/EEC on the Assessment of the effects of certain public and private projects on the 
environment, as amended by Council Directive 97/11/EC, 2003/35/EC and 2009/31/EC. 
 
Grid (also “National Grid” and “Power Grid”).  A common term referring to the electricity transmission 
and distribution system. 
 
Ground Investigation (GI).  An intrusive sub-surface investigation by mechanised plant or hand held 
tools. Designed to characterise soil or rock by sample recovery or exposure of subsurface strata; thus 
enabling the correct and accurate design of foundations, slopes or earthworks. 

Glossary of Terms 
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Habitat.  A place in which a particular plant or animal lives. Often used in the wider sense referring to 
major assemblages of plants and animals found together. 
 
Iterative process.  A process repeated until the best solution has been found.  In the context of EIA, it 
can be understood as the process of assessment and reassessment until the most appropriate 
development is achieved. 
 
Impact.  The way in which a receptor or natural resource is affected by a proposed development. 
 
Megawatt (MW).  A million watts. 
 
Megawatt-hour (MWh).  One million watt-hours. Equal to one thousand kilowatt-hours (kWh) or ‘units’ of 
electricity. 
 
Mitigation.  Measures taken to avoid or reduce negative impacts. Measures may include: locating the 
development and its working areas and access routes away from areas of high ecological interest, 
fencing off sensitive areas during the construction period, or timing works to avoid sensitive periods. 
 
Population.  A collection of individuals (plants or animals), all of the same species and in a defined 
geographical area. 
 
Receptor.  Any environmental or other defined feature (e.g. human beings) that is sensitive to or has the 
potential to be affected by an impact. 
 
Renewable energy.  Energy from natural sources, that can be replaced as it is used or at least within a 
very limited time frame. Renewable energy is supplied by flowing water, wind, biomass and the sun. 
 
Scoping.  Is the procedure whereby the Competent Authority and the relevant statutory and other 
consultees are consulted at the outset, or very early in the EIA process, by the developer to agree what 
effects should be covered in the Environmental Statement, how they should be covered and the methods 
to be used to assess them. If requested by the developer the Competent Authority must give a scoping 
opinion. 
 
Screening.  Is the process of deciding whether a particular project that is proposed is subject to the EIA 
process. It involves checking whether the project falls within the classes of project in Schedules 1 or 2 of 
the Regulations (or Annexes I or II of the Directives) and if in Schedule 2, whether it would be likely to 
have significant effects on the environment. 
 
Statutory Consultee.  Any body specified in the relevant EIA Regulations which the Competent 
Authority must consult in respect of an Environmental Statement, and which also has a duty to provide 
information or advice during the EIA process. 
 
Wind turbine.  A term used for a wind energy conversion device that produces electricity. 
 
Zone of influence.  The areas/resources that may be affected by the biophysical changes caused by 
activities associated with a project. 
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1.1 Introduction 

1.1.1 This Environmental Statement (ES) has been prepared on behalf of the University of Nottingham to 
accompany the two planning applications that have been made to Nottingham City Council (NCC) and 
Broxtowe Borough Council respectively for permission to construct, operate, and decommission three wind 
turbines known as the Grove Farm Wind Energy Project.  Two of the turbines will be built within the NCC area 
and one will be constructed within the Broxtowe Borough Council boundary. 

1.1.2 The site is located adjacent to the River Trent between the Beeston and Clifton areas of the city (Figure 1.1).  

1.1.3 The land available for development at Grove Farm is at an elevation of approximately 25m AOD (above 
ordnance datum). The area of the site is approximately 19,835m2 (1.98 hectares) (Figure 1.2), and is centred 
on Ordnance Survey Grid coordinates 455126, 336331 (or SK 551 363). 

1.1.4 The proposal is for the construction of 3 wind turbines with a capacity of up to 7.5MW (with a maximum tip 
height of 126.5 m) and their associated infrastructure; including new access tracks, underground cables and a 
temporary construction compound. 

1.1.5 An Environmental Impact Assessment (EIA) has been undertaken in accordance with the Town & Country 
Planning (Environmental Impact Assessment)(England & Wales) Regulations 1999 (the “EIA Regulations”), to 
identify and assess the likely significant environmental effects of the proposed development and establish an 
appropriate range of mitigation measures in order to reduce adverse impacts where possible. This ES contains 
the findings of the EIA.  

1.1.6 The proposed wind energy development will have an operational life of approximately 25 years after which it 
will be decommissioned, unless a future application is made for planning permission to extend the life of the 
wind energy project, or to repower the development. For the purposes of this EIA, it has been assumed that 
the proposed Grove Farm Wind Energy Project will be decommissioned and the site reinstated at the end of 
the 25 year consent period. 

1.1.7 A Non-Technical Summary (NTS) is included in Appendix 1.1 and also available as a separate document titled 
Grove Farm Wind Energy Project Environmental Statement, Non-Technical Summary.  

1.2 The Applicant 

1.2.1 The University of Nottingham is committed to providing a truly international education, inspiring students, 
producing world-leading research and benefitting the communities around their campuses in the UK, China 
and Malaysia. Their purpose is to improve life for individuals and societies worldwide. By bold innovation and 
excellence in all that they do, they make both knowledge and discoveries matter.  

1.2.2 Their vision is to be widely recognised as the first choice of: students who want a top quality, international 
education; researchers who want the best opportunity to make a significant global impact; and businesses that 
want innovative partners who give them an edge on their competition. 

1.2.3 The University of Nottingham’s vision is to be recognised around the world for its signature contributions, 
especially in global food security, energy and sustainability, and health.  

1.2.4 As with all English Universities funded by Higher Education Funding Council of England (HEFCE) the 
University of Nottingham is obliged to produce a Carbon Management Plan that outlines its carbon reduction 
targets and demonstrates how it plans to achieve these. This plan can be found in Appendix 1.2. 
 

The Carbon Management Plan states the following with respect to targets: 

‘The targets set within the HEFCE carbon reduction strategy align with UK targets and are seeking an 
absolute reduction across the sector, against a 2005/6 emissions baseline.  

The University Plan commitment is for a 20% absolute reduction in CO2 emissions from a 2009/10 level 
to be achieved by 2015. This will equate to a 13% absolute reduction from our 2005/06 baseline. 

The University Plan includes for an expansive capital program over the next 5 years. Even though the 
University ensures that its developments are BREEAM excellent as a minimum, development within a 

1 Introduction  
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research led university will inevitably result in an underlying growth in energy use from these new 
buildings.  

On a like for like basis taking into account expansion of the estate, the planned reduction in CO2 
emissions by 2015 will equate to a reduction of 24% from the 2009/10 level. 

For the period 2015 to 2020, our target would be to reduce our absolute carbon emissions to 41,000 t 
CO2 per annum. This will equate to a total reduction of 40% from our 2009/10 level and 34% reduction 
from our 005/06 baseline. 

This strategy equates to a 34% absolute reduction in carbon emissions by 2020 from our 2005/06 
baseline.’ 

1.3 Climate Change and Renewable Energy  

1.3.1 Change in global and regional temperatures and precipitation patterns is a natural phenomenon and there 
have been a number of cooling and warming periods recorded over the last millennium.  However, in the late 
1980s a growing concern emerged that climate change was being influenced by anthropogenic activity beyond 
the normal fluctuations.  The main contributing activities include emissions of greenhouse gases (in particular 
carbon dioxide (CO2), sulphur dioxide (SO2) and oxides of nitrogen (NOx) into the atmosphere and other 
effects such as land use changes which reduce the ability of the natural environment to recycle these gases.  
A significant proportion (56%) of the increased greenhouse gas emissions arise from the burning of traditional 
fossil fuels such as coal, oil and gas for energy generation and transportation (Environment Agency, 2007).  

1.3.2 Studies into the evidence for and implications of climate change have been largely coordinated by the 
Intergovernmental Panel on Climate Change (IPCC), which was established in 1988 by the World 
Meteorological Organisation and the United Nations Environmental Programme.  Its remit is to study historical 
evidence for climate change up to the present, modelling climatic processes and future climate change 
scenarios, identifying regional variations in climate change, quantifying the risk of potential global and regional 
effects of climate change and recommending mitigation and adaptation measures for the international 
community and individual governments. 

1.3.3 The IPCC reported in 2001 that the levels of CO2 in the atmosphere were at a level not seen for 55 million 
years and most of the increase over the last 50 years was attributable to human activities. These activities 
include the emission of greenhouse gases such as CO2, SO2 and NOx from industrial and agricultural activities.  

1.3.4 The severity of the impacts from climate change on human and natural systems depends very much on 
adaptability of systems to change.  Natural ecosystems' ability to adapt will be, in many cases, severely 
inhibited by biogeographical fragmentation and other current existing pressures on ecosystems.  Migration of 
whole ecosystems will be impossible in many areas, due to human barriers to movement such as agriculturally 
intensive areas and urban development.  In addition to the effects of climatic changes, many coastal 
ecosystems will also be affected by sea level rises. 

1.3.5 Human impacts are likely to be greatest in those countries with fewer resources to prepare themselves for 
adaptation.  Developing countries are likely to be most affected, especially those reliant on primary production 
as a major source of income.  The overall impact is likely to be a widening in the wealth gap between the 
industrialised and developing countries. 

1.4 Renewable Energy and Wind Power 

1.4.1 One of the principal contributors to the build-up of greenhouse gasses is the use of fossil fuels in electricity 
generation.  In the UK, 66% of CO2 emissions are attributable to electricity and heat production (BERR, 2007). 
Reducing the extent to which electricity is produced by burning fossil fuels will reduce the amount of harmful 
greenhouse gases released into the atmosphere. 

1.4.2 Renewable resources are defined as those which are not based on finite reserves stored within the earth.  
Renewable energy resources occur naturally and repeatedly in the environment and include sunlight, wind, 
water, waves and tides.  One of the main advantages of renewable energy supplies over conventional fossil 
fuels is that they create virtually no CO2 or other air pollutants during their operation and as such do not 
contribute to either global climate change or local air pollution. Renewable resources offer a contribution to the 
long term alternative energy supply.  

1.4.3 Power from the wind has been harnessed for centuries through the use of windmills. The use of wind turbines 
to generate electricity has expanded rapidly since the energy crises in the 1970s when it first became evident 
that reliance on fossil fuels was unsustainable. Wind turbines are the most established form of renewable 
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energy technology, with other technologies (such as tidal, wave and solar) lagging behind in generating 
potential and commercial terms. 

1.4.4 The UK is the windiest country in Europe, with over 40% of the available resource. Advances and 
improvements in technology have resulted in the financial cost of wind power falling close to those of 
conventional sources of electricity.  In addition, the life cycle carbon cost of wind power is significantly smaller 
than that of other forms of conventional and renewable energy production (BWEA, 2008).  

1.4.5 Furthermore, in addition to their environmental benefits, wind turbines offer other important advantages.  
Firstly, they contribute to a reduction in our dependence on the finite reserves of fossil fuels, which are being 
rapidly depleted and the costs of which are rapidly escalating.  Secondly, they reduce our dependence on oil 
and gas imports and increase our self-sufficiency in energy production.  Wind turbine developments are also 
reversible. This key feature allows a site to be decommissioned to the extent that no visible trace of the wind 
energy development is apparent. 

1.5 Climate Change Targets 

1.5.1 The UK signed the Kyoto Protocol (UNFCCC, 1997) which is an international agreement that has resulted in a 
binding target to reduce emissions of greenhouse gases (principally CO2) by 12.5% relative to 1990 levels of 
the period 2008-2012. In 2000, the UK Government launched the UK Climate Change Programme to facilitate 
a means to achieve their international and domestic obligations and targets. However, under the UK Climate 
Change Programme the UK Government set itself targets beyond those of its legal commitments under Kyoto, 
in that greenhouse gas emissions, including CO2, are to be reduced to 20% below 1990 levels by 2010.  
Furthermore, in the 2003 Energy White Paper, the UK Government set a target of a 60% reduction in CO2 
emissions over 1990 levels by 2050 (BERR, 2006).  

1.5.2 The programme encourages the use of new and more efficient sources of energy generation, including 
renewable power generation; a set target of 10% of all electricity to be generated from renewable resources by 
2010 and 15% should be generated by 2015.  

1.5.3 To implement the strategies and stimulate the renewable energy industry in the UK, the Government 
introduced the Renewables Obligation (RO).  The RO places an obligation on electricity suppliers to secure an 
increasing proportion of their power from renewable sources and includes a system of financial penalties 
where these targets are not met.  Large scale hydro schemes and electricity generated by non-biodegradable 
wastes are not included in the definition of renewable energy.   

1.5.4 The RO places an obligation on all UK electricity suppliers to provide 10.4% of their electricity from renewable 
sources by 2010, rising to 15.4% by 2015 and further increasing to 20% by 2020.  

1.5.5 The most recent figure shows that by 2009 around 5.5% of electricity from UK electricity suppliers were from 
renewable energy sources (DECC, 2009).  Therefore, significant additional renewable generating capacity is 
required to achieve national targets.  

1.5.6 The UK Renewable Energy Strategy (DECC, 2009) provides interim targets to ensure that sufficient progress 
is made each year to remain on track to achieve our 2020 target.  Under the Renewable Energy Directive, the 
UK has interim targets to achieve the following shares for renewable energy in the energy mix: 4.0% in 2011-
12; 5.4% in 2013-14; 7.5% in 2015-16; and 10.2% in 2017-18. The earliest interim target is widely understood 
to the most challenging target to achieve due to planning, financial and construction constraints (DECC, 2009). 

1.5.7 The Nottingham City Council Sustainable Energy Strategy (NCC 2010) provides targets for renewable energy 
in the area under the control of NCC. The target for Large Wind is to move to 3.6GWh by 2016 and 9.6GWh by 
2021.  

1.6 Carbon Dioxide Emissions Displacement  

1.6.1 The amount of energy that will be generated by the proposed Grove Farm Wind Energy Project has been 
estimated using long term wind data from the Watnall weather station, which is located around 10 km North 
East from Grove Farm. This predicts an annual output of 14,700 MWh or 14,700,000 kWh, and represents a 
capacity factor of 27.5% for a 6.15MW development based on the REpower MM92. 

1.6.2 Every unit (kWh) of electricity produced through wind power will displace electricity which might otherwise have 
been produced by a power station burning fossil fuel.  

1.6.3 The Grove Farm Wind Energy Project will offset 6,203 tonnes of CO2 per year; or 155,085 tonnes of CO2 in its 
25 year life cycle.  

1.6.4 These calculations assume wind energy will have a CO2 offset figure of 422 g/kWh, as per the figures 
published by the Department for Business Enterprise Regulatory Reform (BERR, 2008). 
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1.6.5 This represents circa 9% of the scope 1 and 2 (as defined by the Higher Education Funding Council for 
England (HEFCE) and explained on page 4 of Appendix 1.2) carbon emissions of the university for 2009/10.  

1.6.6 The 2 turbines within the NCC boundary would if constructed meet the 2021 target of 9.6GWhr for large wind 
installations significantly ahead of this date. 

Equivalent Domestic Electricity Production 

1.6.7 The average annual household electricity consumption is 4,700 kWh (BERR, 2008). Therefore the Grove Farm 
Wind Energy Project could generate sufficient electricity for the domestic needs of approximately 3,127 
households.  

1.7 References 
BERR (2006); White Paper: ’Our energy future – creating a low carbon economy’. Department of Business Enterprise and 
Regulatory Reform. 

BERR (2007); Meeting the Energy Challenge: A White Paper on Energy. Department of Business Enterprise and Regulatory 
Reform.  

BERR (2008); Energy Statistic. Department of Business Enterprise and Regulatory Reform. 

BWEA (2008b); Calculations for Wind Energy Statistics. British Wind Energy Association. 

BWEA (2009): England’s Regional Renewable Energy Targets: Progress Report. British Wind Energy Association. 

BWEA (2000); ‘Planning for Wind Energy: A Guide for Regional Targets’. British Wind Energy Association. 

BWEA (2008a); Top Myths About Wind Energy. British Wind Energy Association. 

DECC (2009) The UK Renewable Energy Strategy. Department for Energy and Climate Change. 

DETR (2000); UK Climate Change Programme. Department of Environment Transport and Regulations. 

EA (2007); A Strategic Environmental Assessment and Climate Change: Guidance for Practitioners. Environment Agency. 

HM Government (2009); The UK Renewable Energy Strategy  

UN Framework Convention on Climate Change: UNFCCC (1997); Kyoto Protocol, Third Conference of the Parties (CoP-3)  

NCC (April 2010) Sustainable Energy Strategy Nottingham City Council 
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2.1 Introduction 

2.1.1 This chapter sets out the broad method of approach taken to carry out the EIA of the proposed Grove Farm 
Wind Energy Project. 

2.1.2 The proposed wind energy development represents a ‘Schedule 2’ development, as defined under the “EIA 
Regulations”. Development that is listed in Schedule 2 requires an EIA if it is likely to have significant effects on 
the environment by virtue of factors such as its size, nature or location. Therefore any potential impacts of the 
construction, operation and decommissioning of the wind energy development, deemed to have significant 
environmental effects, are subject to an EIA. 

2.1.3 In the case of the proposed Grove Farm Wind Energy Project, the scale of the development means that there 
is the potential for significant environmental effects to arise. Therefore, AECOM has been commissioned to co-
ordinate and manage an EIA and to prepare an ES for the proposal. The ES incorporates information on the 
project and its environmental effects. 

2.2 The EIA Process 

2.2.1 EIA is a process by which information about the environmental impacts of a project is collected, evaluated, and 
taken into account in its design and the decision as to whether it should be granted planning permission. The 
applicant presents the information on the project and its environmental impacts within the ES. This forms a 
basis for consultation and enables decision-makers to consider these impacts when determining the related 
development application.   

2.2.2 The EIA process has a number of key characteristics: 

• It is systematic, comprising a sequence of tasks defined both by regulation and by practice. 

• It is analytical, requiring the application of specialist skills from the environmental sciences. 

• It is impartial, its objective being to inform the decision-maker rather than to promote the project. 

• It is consultative, with provision being made for obtaining information and feedback from interested 
parties including local authorities and statutory agencies. 

• It is interactive, allowing opportunities for environmental concerns to be addressed during the 
planning and design of a project. 

2.2.3 This final point is particularly important with respect to the design of the proposed Grove Farm Wind Energy 
Project where a number of design iterations have taken place in response to environmental factors identified 
during the EIA process (see Chapter 3). 

2.3 Guidance and Methodology 

Guidance 

2.3.1 The EIA for the proposed Grove Farm Wind Energy Project has been carried out in accordance with the latest 
regulations, guidance and advice on good practice, comprising: 

• The Town and Country Planning (Environmental Impact Assessment) (England and Wales) 
Regulations 1999; 

• Preparation of ESs for Planning Projects that Require Environmental Impact Assessment, A Good 
Practice Guide, (Department of the Environment, 1995); 

• Environmental Impact Assessment: A guide to procedures (Department for Communities and Local 
Government, amended reprint 2001); and 

• Guidelines for Environmental Impact Assessment (Institute of Environmental Management and 
Assessment, 2004). 

2 Environmental Impact Assessment  



AECOM Grove Farm Wind Energy Project – Revised Environmental Statement - Volume 1 – Main Text 6 
 

 

The Assessment Method  

2.3.2 Appropriate methodologies have been used to assess the effects relating to each of the environmental topics 
that have been investigated as part of the EIA. These methodologies are based on recognised good practice 
and guidelines specific to each subject area, details of which are provided within each individual technical 
section.   

2.3.3 The design team employed an iterative approach to the design of the proposed Grove Farm Wind Energy 
Project where the design evolved throughout the EIA process as different constraints and adverse impacts 
were identified and evaluated. This approach is considered best practice as mitigation measures can be 
integrated into the design throughout the EIA process in order to alleviate or remove adverse effects and 
measures can be incorporated into the design to enhance positive effects.  The final evaluation of significance 
considers the residual effects assuming all mitigation measures are applied. 

2.3.4 The ES must comply with current planning policy and it must be submitted in conjunction with a planning 
application. This report is a formal ES and as required by the Planning Authority (both Nottingham City Council 
and Broxtowe Borough Council) under the Town and Country Planning (Environmental Impact Assessment) 
(England and Wales) Regulations 1999. The ES is designed to provide information for the purpose of 
assessing the likely impact upon the environment. The “EIA Regulations” states that the following must be 
included within the ES: 

• A description of the development (description of the physical characteristics (site, design and size of 
the development), land-use requirements, production processes) and an estimate of expected 
residues and emissions resulting from the operation of the proposed development. 

• An outline of the main alternatives studied by the applicant and explanation of why the particular 
option was chosen. 

• A description of the aspects of the environment likely to be significantly affected by the development 
(including population, fauna, flora, soil, water, air, climatic factors, material assets, including the 
architectural and archaeological heritage and landscape) and the inter-relationship between the 
above factors. 

• A description of the likely significant effects of the development on the environment (to include 
direct, indirect, secondary, cumulative, short, medium and long-term, permanent and temporary, 
positive and negative effects of the development. 

• A description of the measures envisaged to prevent, reduce and where possible offset any 
significant adverse effects on the environment. 

• The data required to identify and assess the main effects which the development is likely to have on 
the environment. 

• An indication of any difficulties (technical deficiencies or lack of know-how) encountered. 

• A non-technical summary of the information contained within the ES. 

2.4 Structure of the Environmental Statement 

2.4.1 The ES contains the following volumes: 

• Volume 1 – Main Text & Appendices 

• Volume 2 – Figures   

• Non-Technical Summary (also included in Volume 1 Appendix 1.1) 

 

2.4.2 Volume 1 (Main Text & Appendices) of the ES is organised as follows: 

• Chapter 1 provides an introduction to the applicant and provides a summary of why the project is 
being proposed.  

• Chapter 2 provides an overview of the EIA process. It provides an outline of the assessment 
methodology used to ensure a consistent and transparent approach to assessment across topics. 
The chapter also outlines the structure of the ES and a summary of the Scoping process. 
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• Chapter 3 provides information regarding the site and a description of the proposal. This section 
also outlines the construction and operational requirements of the wind energy development. It 
describes the construction programme and provides details of the principal construction operations.  

• Chapter 4 - Planning Policy  

• Chapter 5 - Landscape and Visual Amenity 

• Chapter 6 - Ecology  

• Chapter 7 - Ornithology 

• Chapter 8 - Geology, Soils, Hydrogeology and Hydrology  

• Chapter 9 - Archaeology and Cultural Heritage  

• Chapter 10 - Traffic and Transport 

• Chapter 11 – People and Settlements 

• Chapter 12 - Noise 

• Chapter 13 - Shadow Flicker 

• Chapter 14 – Electromagnetic Interference & Utilities 

• Chapter 15 - Aviation  

• Appendices 

2.4.3 In general, under each environmental topic, the following format has been adopted with regard to the 
presentation of information: 

• Introduction; 

• Scope of Assessment;  

• A summary of relevant Legislation and Policy;   

• Details of topic-specific Consultations; 

• Methodology;  

• Description of the Baseline Conditions and evaluation of their importance or sensitivity; 

• Identification of Potential Impacts;  

• A description of the Mitigation Measures to be incorporated into the development;  

• Identification of the Predicted Residual Impacts generated during the construction, operation and 
decommissioning phases (allowing for the agreed mitigation) and an assessment of the nature and 
magnitude of these impacts;  

• An Evaluation of the Significance of the predicted residual effects.  Significance is generally a 
product of the importance or sensitivity of the environmental resource and the nature and magnitude 
of the predicted impacts.  Effects are assessed as being of major or minor significance or not 
significant and can be positive as well as negative; 

• Consideration is given to Cumulative Impacts; 

• The findings of assessments are brought together in the Summary and Conclusions; and  

• References. 

2.4.4 Where individual chapters adopt variations on this format, this is noted in the relevant introduction to the 
technical chapter.   

2.4.5 The Appendices contain detailed technical information relating to some environmental topics in order to 
minimise the amount of technical information presented in the main text.  Information includes detailed 
methodologies, baseline data information and data analysis.    

2.4.6 Volume 2 contains the figures and graphics used to illustrate the text in Volume 1. 
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2.5 Scope of Environmental Statement 

2.5.1 The EIA encompasses the construction, operation and decommissioning of three wind turbines and associated 
on site infrastructure. The turbines will be limited to a maximum tip height of 126.25 m above ground level. 
Each will have a hub height of approximately 80 m and a rotor diameter of no more than 92.5 m. This will allow 
for turbines with individual generating capacities of 2.5 MW, dependant on the turbines available for 
procurement, providing a combined installed capacity for the site of 7.5MW. 

2.5.2 The proposed wind energy development will be connected to the electric distribution network via a new direct 
electrical connection to the University of Nottingham’s, University Park campus. 

2.5.3 The wind turbines will be connected to the University Park campus via underground cables running along the 
edge of the proposed tracks and then exiting the site to the north at Thane Road.  This EIA is limited to the 
environmental impacts on site as part of this proposal and does not consider the detailed off-site environmental 
impacts that may arise due to the electrical connection route.  

2.5.4 As a preliminary stage of the EIA an Environmental Scoping Report was submitted to Nottingham City Council 
which was then forwarded by them to the relevant statutory consultees.  This enabled the consultees to 
comment on the proposal and to make available any relevant information.  A copy of the Scoping Report is 
contained in Appendix 2.1.  A list of the consultees contacted and a confirmation of the responses received are 
contained in Table 2.1.  The detailed responses and record of ongoing consultation with topic specific 
consultees and stakeholders is contained within each of the individual chapters under the section titled 
Consultation. 
 

Table 2.1 Summary of Consultees and Scoping Consultation Responses 

Consultee Response date 

British Waterways 29/11/2010 

Civil Aviation Authority (CAA) 29/11/2010 

Defence Infrastructure Organisation (for Ministry of Defence)  11/04/2011 

East Midlands Airport 25/11/2010 & 17/02/2011 

English Heritage  02/12/2010 

Environment Agency 18/11/2010 

Highways Agency 01/12/2010 

National Air Traffic Service (NATS) 08/03/2011 

Natural England 29/11/2010 

Nottingham City Council, Development Management, City Planning 17/12/2010 

Nottingham City Council, City Archaeologist 09/11/2010 

Nottingham City Airport 22/01/2011 

Nottingham Civic Society  10/12/2010 

Nottinghamshire Wildlife Trust 26/11/2010 

Sport England 17/12/2010 

 

2.5.5 The Scoping Report identified that there were unlikely to be significant effects on either Air Quality or Socio-
economics and suggested that they would be scoped out of the EIA. None of the consultees contacted during 
the EIA scoping process disagreed with the intention to scope these minor issues out of the assessment.  With 
respect to the effects on the use of the local community’s use of the Grove Farm Sports Pitches, the Health 
and Safety aspects and the effects on the amenity use of the pitches are discussed in Chapter 11 People & 
Settlements.  
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3.1 Site Description 

3.1.1 The site is located adjacent to the River Trent between the Beeston and Clifton areas of the city.  

3.1.2 The land available for development at Grove Farm is at an elevation of approximately 25m AOD. The area of 
the site is 19,835m2 (1.98 hectares) (Figure 1.2), and is centred on Ordnance Survey Grid coordinates 455126, 
336331 (or SK 551 363). 

3.2 The Site Design Process 

3.2.1 The potential development proposal will be to construct and operate a wind energy development and 
associated infrastructure; which includes internal access tracks, with temporary ramp, wind monitoring mast 
and a substation. 

3.2.2 In order to provide an appropriate initial design for the site it is necessary to identify all of the environmental 
and technical constraints to provide a basis for identifying the potential scope and nature of environmental 
effects. This initial design will be subject to revision in response to the identified environmental and technical 
constraints that continue to emerge through the EIA process. 

Site Selection 

3.2.3 The University of Nottingham undertook a basic Geographical Information System (GIS) search of all of its land 
holdings as a first step towards identifying areas of land with the potential to accommodate wind energy 
development.  

3.2.4 The search considered all University of Nottingham owned land and included consideration of sites designated 
by statutory agencies and excluded land inside preliminary buffer distances to known physical constraints. This 
search indicated that the proposed Grove Farm site could have potential for development.  

3.2.5 An initial potential turbine layout was identified within the area of land under consideration. The layout was 
based on inter-turbine separation requirements and proximity to neighbouring dwellings.  It indicated a viable 
wind energy development could be situated on the proposed site. 

Wind Turbine Design Criteria  

3.2.6 The design of a wind energy development is optimised in order to produce a layout that maximises the use of 
the land available for wind power generation, balanced against the overall environmental impact of the 
development.  The optimal layout of a wind energy development depends on a range of technical, economic 
and environmental criteria as follows: 

• Ground conditions must be suitable for the installation of wind turbines, access tracks and cables 
e.g. avoidance of areas of unstable ground. 

• Local topography can affect wind flow across the site and therefore can detrimentally affect turbine 
performance.  Site topography must be carefully considered in the layout design process to ensure 
any detrimental effects are minimised. 

• Buildings and other obstructions can create turbulence in the air flow and reduce turbine 
performance. 

• Turbines must be separated by specific distances both perpendicular to, and in line with, the 
prevailing wind direction to minimise turbulent interaction between the wind turbines (i.e. wake 
effect) which can reduce turbine performance.  Spacing requirements vary between turbine 
manufacturers and are also subject to wind conditions. 

• Wind turbines have to be located at a distance sufficiently far from houses to protect local noise 
amenity and ensure shadow flicker impacts are minimised. 

• The implications of locating turbines near environmentally sensitive features and areas (ecology, 
archaeology, hydrology etc) need to be carefully considered. 

3 Description of the Proposed Development  
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• Landscape and visual design considerations also need to be taken into account. 

• Available spare capacity of the local electricity grid to take power from the wind energy development 
can dictate the overall size of the development. 

• Planning guidance and discussion with statutory and non-statutory consultees, the local 
communities and the landowners influence the evolution of the design. 

3.3 Alternatives to proposed design 

3.3.1 Wind energy development design is an iterative process and is influenced by potential environmental effects 
identified throughout the EIA process.  The proposed layout for the Grove Farm Wind Energy Project has 
evolved in response to a number of environmental and technical constraints. 

3.3.2 During 2007 the University of Nottingham undertook a review of their land holding to establish which of these 
has the greatest potential for the development of wind energy.  Four sites were considered, comprising land at 
Sutton Bonnington, Kings Meadows, Highfields and at Grove Farm.  

3.3.3 Of these sites, the land at Grove Farm showed the greatest potential for wind development.  However, this 
assessment highlighted the anticipated constraints associated with noise and communication links and 
recommended early consultation with the CAA and NATS. 

3.3.4 An initial three wind turbine layout was established during the University of Nottingham’s discussion with the 
Carbon Trust’s Partnerships for Renewables and in response to known physical constraints at the time. This 
initial layout formed the basis of the investigations undertaken during the EIA Scoping Report. It has been 
constantly updated as further information has become available.   

3.4 The Proposed Development 

Turbines  

3.4.1 There are a range of turbines available that could be considered appropriate for this site. The final choice of 
turbines will be subject to a competitive tendering process once planning has been consented.   

3.4.2 However, a set of parameters has been established to create a development on which the EIA has been 
undertaken and with which the final turbines must comply.  It has therefore been assumed that the maximum 
height of the turbines to blade tip will be no more than 126.5 m with a hub height of 80 m.  An elevation of a 
typical turbine is shown in Figure 3.1. 

3.4.3 The turbines are likely to be installed on reinforced concrete foundations or on piles, with the pile type 
depending on ground conditions. Concrete foundations typically have a diameter of approximately 15 m and a 
depth of approximately 2 m and are usually hidden below the surface by ground restoration. 

3.4.4 The turbines are proposed to be coloured light grey or white with a semi-matt finish to reduce their contrast 
with the background sky and to minimise reflections. The turbines will be uniform in colour and will not contain 
any University of Nottingham colours or logos. 

3.4.5 The final choice of turbine will be based on an assessment of the most suitable machine available at the time 
of procurement.  The assessment will be made following a number of design principles, including the following: 

• Ability of the turbine to maximise power output based on the measured wind regime at the site, i.e. 
how well suited the power curve of the turbine is to the wind frequency distribution recorded on site. 

• Aesthetics – Whilst the turbines will be a three bladed, horizontal axis, upwind design, there are 
subtle variations in terms of detail such as the shape of the nacelle, the taper of the tower sections 
etc which vary across manufacturers and turbine models.  Consideration will be given to these 
design details during the tendering process. 

• Availability of the turbine will also affect the final choice of turbines. 

3.4.6 One of the key selection criteria for final turbine choice is the ability to comply with the environmental 
constraints and assessment criteria set out in the ES, for example the turbine must achieve the noise criteria 
determined in the EIA (see Chapter 12). 

3.4.7 Each turbine will also have an internal or external transformer. If external, the transformer will be linked to the 
turbine through cable ducts in the turbine foundations.  
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Turbine Foundations 

3.4.8 Each turbine foundation will comprise a reinforced concrete slab measuring approximately 16 m x 16 m, and 
approximately 2 m in depth with a tapering cross section.  A typical foundation is shown in Figure 3.2.  Turbine 
foundations could be larger or smaller, depending on imposed loadings, ground conditions and the drainage 
design but will typically comprise a total volume of 350 m3. However, each turbine manufacturer has its own 
requirements which will need to be adhered to.   

3.4.9 The detailed design of the foundations will be undertaken post consent following the final selection of turbine 
model to be installed at the site.  The final design will also take account of the geotechnical conditions 
identified through the site investigation.  The requirement to use piled foundations is expected.  However, 
depending on the final choice of turbine and the local geotechnical conditions, shallow ‘micro-piles’ may be 
used. 

3.4.10 The foundations will be laid at sufficient depth to ensure the top of the foundation is flush with the surrounding 
ground level.  In order to excavate a safe working area in which to locate and construct the foundation, it is 
necessary to excavate an area of approximately 19 m x 19 m in plan and up to 2.6m in depth to ensure the 
slopes at the edge of the excavated area are stable and allow safe access for plant, material and the 
workforce. 

3.4.11 Much of the excavated material will be reinstated following construction; however, each turbine foundation will 
result in approximately 350 m3 of surplus material.  It is envisaged all this surplus material will be disposed of 
off-site to prevent any loss of flood storage capacity of the site.  All necessary consents will be obtained for 
removal of material from the site. 

3.4.12 Concrete will be imported from a local batching plant or a concrete batching plant. 

Access and Onsite Tracks 

3.4.13 Two potential routes have been identified to carry the turbine components from the strategic road network 
(SRN) to the site entrance. These routes are as follows: 

3.4.14 The loads will originate from an east coast harbour and will exit the M1 southbound at Junction 24. The loads 
will use the A453 exit of the roundabout and head north east towards Nottingham passing through the 
suburban town of Clifton. The loads will then head towards Nottingham via the A52 in a northerly direction over 
the A52 Trent Bridge and take the first exit towards the Lenton Lane Industrial Estate onto a roundabout. The 
loads will take the first exit onto Lenton Road and then a left onto Thane Road and continue towards the site 
access. 

Route Option 1 – Southern Route 

3.4.15 The loads will originate from an east coast harbour and will exit the M1 southbound at junction 25. The loads 
will use the A52 exit of the roundabout and head east towards Nottingham. The loads will use a dual 
carriageway/wide single carriageway major road which passes through built up areas and several large 
roundabout junctions. The loads will remain on the A52 along the Nottingham Ring Road up to the A452 
interchange at Queens Drive. The loads will exit the A52 at this interchange and will take the third exit onto 
Lenton Road and then a left onto Thane Road and continue towards the site access. 

Route Option 2 – Northern Route 

3.4.16 A preliminary visual route assessment was undertaken prior to preparation of this document which indicated 
that the preferred route for detailed assessment is Route 1, due to the number of structures en-route and the 
use of a built up area to transport abnormal loads. Therefore, this document does not discuss the 
aforementioned Route 2 at any further point in this document. 

Route Preference 

3.4.17 The site entrance will be designed to suit delivery of the turbine components. The proposed site entrance 
arrangement is shown on Figure 3.3. This entrance will incorporate a temporary ramp leading from Thane 
Road leading down to the site. The temporary ramp is shown in Figure 3.8. 

3.4.18 Onsite tracks will need to be constructed to link turbines and the control compound, and to connect the site to 
the public highway network. The exact design requirements for the access tracks will be established following 
the results of the geotechnical site investigation.   
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3.4.19 The proposed on-site track layout is shown in Figure 3.3.  It is approximately 2 km in length. 

3.4.20 It is expected that traditional track construction will be used. This system will consist of either 1 or 2 layers of 
stone incorporating geogrid depending on the subgrade conditions. 

3.4.21 The capping layer thickness is designed taking account of both the subgrade conditions and the loadings 
provided by the turbine manufacturer. The structural make-up will consist of a compacted stone and may 
include a geogrid which will be installed in accordance with the Highways Agency Specification for Highway 
Works 1998 (SHW) inc. latest revisions.  

3.4.22 The following design criteria and mitigation measures were applied to the access track layout to mitigate 
potential impacts: 

• 5 m width to accommodate crane and delivery vehicle requirements; 

• where necessary 13 m width at bends to facilitate the turning requirements of the delivery vehicles 
for the larger components; 

• regular passing places and turning areas; 

• tracks will be  non-metalled and constructed from locally sourced aggregate; 

• tracks will be flush with the ground level; 

• the number of water course crossings required is zero (Chapter 8); 

• track margins will be vegetated to reduce potential sediment-laden run-off; and 

• tracks will be convex in cross section to encourage water to flow to the track margins and avoid 
‘pooling’ water. 

3.4.23 Typical construction details of access track construction are shown in Fig 3.4.  

3.4.24 Once the wind energy development has been commissioned the access tracks will be reduced from 5 m to 3 m 
wide with the edges dressed back and the margins re-vegetated.  

Temporary Construction Compound 

3.4.25 During construction a temporary construction compound will be set up to provide office space, welfare facilities, 
storage and parking for construction workers.  Once the site has been commissioned this compound will be 
removed and the ground reinstated. 

3.4.26 The temporary construction compound will comprise an area of hardstanding approximately 70 m x 40 m, or 
2,800 m2. The temporary construction compound will be constructed to accommodate portacabins (site offices, 
welfare facilities, toilets); storage containers for tools and equipment; storage areas for plant, material and 
components; wheel wash facilities; and sufficient parking for the workforce, deliveries and visitors.  The 
temporary compound will comprise a layer of geotextile material overlain with locally sourced aggregate and 
will be designed to ensure surface run-off is directed into a central collection point for disposal at an 
appropriate waste disposal facility.  The temporary compound will be removed following the construction phase 
and reinstated using topsoil and turf from the site.  

Crane Pad Hardstandings 

3.4.27 Crane pad hardstandings are required at each turbine location in order to provide a safe area from which a 
crane can erect the turbine tower and associated components. Due to the large weight of most turbine 
components it is necessary to use a 500 tonne telescopic crane. 

3.4.28 Each turbine location requires an area of hardstanding to be built adjacent to the turbine foundation, 
(approximately 45 m x 25 m in size, depending on turbine type). This provides a stable base on which to lay 
down turbine components ready for assembly and erection, and to locate the two cranes necessary to lift the 
turbine components into place. Surface vegetation and soil will be scraped back from these areas which will 
then be covered with geotextile layer overlaid with stone. The crane pads will be left in place following 
construction in order to allow for the use of similar plant should major components need replacing during the 
life of the wind energy development and for use during decommissioning at the end of the operational period. 
The crane pad area may be dressed back with topsoil and landscaped into the surrounding area upon 
completion of turbine erection. 
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3.4.29 The crane pads are designed to account for both the local formation ground bearing capacity and the loadings 
provided by the turbine manufacturer, and will consist of a geotextle reinforced compacted stone structure 
which is to be installed in accordance with the Highways Agency Specification for Highway Works 1998 (SHW) 
inc. latest revisions. Crane pad formation will consist of a thickness of stone depending on the properties of the 
subgrade.  

Electrical Connection 

3.4.30 Each turbine will be connected to the private wire connection on site, which will link the University of 
Nottingham’s University Park Campus to the Grove Farm site. 

3.4.31 All onsite cables will be laid underground in cable trenches of 1 m to 2 m in width and approximately 1.2 m in 
depth.  The cable trenches will be located along the edge of the access tracks.   Approximately 2 km of cable 
trenches will be required.  Each cable trench will contain up to three cables linking the turbines to the onsite 
substation.   

3.4.32 The cables will be laid in accordance with best practice and will include cables being buried with a layer of soft 
sand (to be imported to site), inclusion of marker tape and the cable trenches will be backfilled with material 
from the excavations screened to remove large stones.  The surface layers will be reinstated and re-vegetation 
will be encouraged. 

3.4.33 Electricity from the wind energy development will be exported from the onsite substation.  The detailed design 
of the grid connection will be contained in a subsequent planning application, which will be dependent on the 
approval of the planning application for Grove Farm Wind Energy Project and any conditions associated with 
this approval. 

3.5 Construction Process 

3.5.1 The construction period for the wind energy development is expected to last approximately 6 months, 
depending upon the weather and ground conditions encountered during the construction period.   

3.5.2 A Construction Management Plan (CMP) will be prepared by the University of Nottingham or their chosen 
contractor and agreed with the Nottingham City Council planning department prior to the commencement of 
any construction activities.  The CMP will include details of the construction programme, construction 
techniques to be employed, mitigation measures to control construction impacts, and contact details for 
queries and reporting incidents.  

3.5.3 A 50 m micro-siting flexibility is sought to allow post-consent mitigation to be facilitated and to account for 
ground conditions and other detailed site investigation results. 

3.5.4 The following enabling works will be undertaken in the post-consent/pre-construction period:  

• detailed site investigations; 

• consultation with regulatory authorities; and  

• any necessary consents (e.g. pipeline crossings, land drainage modifications, etc). 

3.5.5 The construction process will consist of the following principal activities: 

• upgrade of site access from Thane Road to incorporate the temporary ramp;  

• upgrade of existing access tracks and construction of the temporary construction compound; 

• formation of temporary construction including hard standings and temporary site office and welfare 
facilities; 

• construction of substation and control building; 

• construction of on-site access tracks, passing places to inter-link the turbine locations and other site 
infrastructure; 

• excavations for turbine foundations; 

• construction of turbine foundations; 

• construction of hardstandings/crane pads; 

• excavation of trenches and cable laying adjacent to site tracks; 
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• connection of on-site distribution and communication cables; 

• movement onto site and erection of wind turbines; 

• commissioning of site equipment; and  

• site restoration. 

3.5.6 Many of these operations will be carried out concurrently, although predominantly in the order identified to 
minimise the overall length of the construction programme.  Development may be phased at different parts of 
the site; for example, the civil engineering works may continue whilst wind turbines are being erected.  Site 
restoration will be programmed and carried out to allow restoration of disturbed areas as early as possible and 
in a progressive manner. 

3.5.7 Topsoil will be removed from the proposed construction areas and stored off-site for reinstatement and land 
restoration following construction.  It is anticipated that topsoil will be utilised on site; however, in the event that 
there is an excess, a registered waste management contractor will be employed to manage the waste in line 
with the requirements of the waste hierarchy. 

3.5.8 An indicative programme for construction activities is shown in Table 3.2, based on a six month programme.  
The starting date for construction is largely a function of the date that consent might be granted and any 
requirement to meet certain planning conditions (for example limitation of particular construction activities in 
particular areas of the site during particular times).  The programme length is also susceptible to change in 
response to prevailing weather conditions as well as the start date, particularly given the restrictions on 
timings. 

Construction Times 

3.5.9 Construction activities have been assumed to take place between 07:00-19:00 hours Monday to Saturday 
although deliveries of plant, material and components will be prohibited on Saturdays and Sundays. The hours 
of work will be controlled and subject to planning condition.  Work outside these hours may be necessary, for 
example to maximise weather windows, however all work outside normal working hours will be agreed in 
advance with Nottingham City Council and Broxtowe Borough Council.   

Vehicular Movements to the Site 

3.5.10 Vehicular movements associated with the construction phase have been calculated and are included in 
Chapter 10. 

 
Table 3.2 Indicative Construction Programme  

Task 
Month 

1 2 3 4 5 6 

Create site access        

Formation of access tracks        

Formation of construction compound       

Construction of substation/control building             

Excavations for foundations       

Construction of foundations        

Construction of hardstandings/crane pads       

Cable laying        

Turbine delivery and erection       

Commissioning              

Site Restoration             
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3.6 Operation and Maintenance 

Operation 

3.6.1 It is anticipated that the planning permission for the development would be for a temporary period of 25 years.  
All post-consent activities associated with the development, operation and decommissioning of the 
development will be undertaken within this period.   For the purposes of the EIA it has been assumed that the 
construction works will take approximately six months and the decommissioning approximately six months.  

3.6.2 The power output from a wind energy development largely depends on the strength of the wind blowing across 
the site. Wind turbines start to generate electricity at a hub height wind speed of about 3 ms-1 (6.7 mph), and 
the output increases up to their maximum rated power at a wind speed of about 12 ms-1 (26.8 mph) where it 
remains until the wind speed reaches 25 ms-1 (56 mph) when the wind turbine shuts down automatically and 
the rotor is both aerodynamically and mechanically braked to avoid excessive wear on the components.  
However, modern wind turbines are designed to withstand much higher wind speed, and are normally certified 
against structural failure for wind speeds up to around 67 ms-1 (150 mph). 

3.6.3 Turbines will be fitted with a lightning protection system to alleviate damage from lightning strike. 

3.6.4 Snow does not generally pose problems other than with access to the site. Occasionally very heavy snow and 
ice may affect the aerodynamics of the turbine blades resulting in a temporary automatic shutdown. The wind 
turbine will restart automatically after accumulations of snow and ice have naturally thawed. 

Maintenance 

3.6.5 The chosen turbine manufacturer will be responsible for maintaining the wind energy development for a 
defined period of time following commissioning.  This period can last from one year up to the whole life of the 
project, although either two or five year maintenance periods are most common.  A suitably qualified contractor 
will be employed, once the manufacturer’s obligation expires, to visit the site and undertake regular inspection 
and maintenance activities.   

3.6.6 There is also an initial service three months after commissioning.  Following this, routine maintenance or 
servicing is carried out twice a year with a main service at annual intervals and interim minor service every six 
months.   

3.6.7 Ongoing maintenance of the access tracks will generally be undertaken in the summer months when the tracks 
are dry although safe access to all components will be maintained throughout the year.   

3.6.8 In addition to regular maintenance activities there will be a need for unscheduled maintenance.  It has been 
found that any manufacturing and/or installation issues will be identified in the first few years of operation.  
Unscheduled maintenance is more likely to be required at the project start up and towards the end of the 
operational period as the end of the design life is reached. 

3.7 Wind Energy Development Decommissioning 

3.7.1 The planning permission will extend to 25 years from the date of consent.  Towards the end of this period the 
developer has three options: to decommission the wind energy development; to apply for an extension to the 
operating period using existing equipment; or apply to install new equipment on the site. For the purpose of 
this EIA it is assumed that the wind energy development will be decommissioned. 

3.7.2 The wind energy development will be decommissioned in accordance with best practice and/or in compliance 
with any planning conditions.  Current best practice includes: the removal of all above ground structures; the 
removal of all underground structures to at least one metre below ground level with structures beneath this 
level to remain in situ. This approach is considered less environmentally damaging than the complete removal 
of all above and below ground structures from the site.  Areas of disturbed land will be reinstated to the original 
condition prior to the wind energy development or to the condition just prior to the commencement of the 
decommissioning activities. Landowners will be given the option to retain the access tracks for their own 
purposes. 

3.7.3 A decommissioning plan will be prepared by the wind energy development operator and agreed with the 
relevant authorities prior to any decommissioning taking account of new legislation, guidance and best 
practice.   
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4.1 Introduction 

4.1.1 This chapter provides a summary of the overriding guidance and policies that are regarded as relevant to the 
proposal. Where considered necessary, policies relating to individual disciplines are examined in more detail 
within the relevant technical chapters. 

4.1.2 The reviewed policy documents make continued reference to the issues surrounding climate change and 
greenhouse gas emissions – one of the biggest drivers for renewable energy projects worldwide. This can be 
traced through a series of conventions, directives and policy statements including the Kyoto Earth Summit, EU 
directives on renewable energy targets and the UK specific Stern Review. The requirement for cleaner energy 
generation, for a secure energy supply and to positively impact on climate change is central to the renewable 
energy debate. 

4.2 Climate Change and Renewable Energy  

4.2.1 Studies into the evidence for and implications of climate change have been largely coordinated by the 
Intergovernmental Panel on Climate Change (IPCC), which was established in 1988 by the World 
Meteorological Organisation and the United Nations Environmental Programme.  Its remit is to study historical 
evidence for climate change up to the present, modelling climatic processes and future climate change 
scenarios, identifying regional variations in climate change, quantifying the risk of potential global and regional 
effects of climate change and recommending mitigation and adaptation measures for the international 
community and individual governments. 

4.2.2 The IPCC Fourth Assessment Report (IPCC 2007) acknowledges that global atmospheric concentrations of 
greenhouse gases have increased significantly as a result of human activity, with global increases in carbon 
dioxide (CO2) concentrations due primarily to the use of fossil fuels. CO2 concentrations have risen by just over 
one third between 1750 and 2005 (IPCC 2007). 

4.2.3 One of the principal contributors to the build-up of greenhouse gasses is the use of fossil fuels in electricity 
generation. In the UK, 66% of CO2 emissions are attributable to electricity and heat production (DTI 2007). 
Reducing the extent to which electricity is produced by burning fossil fuels will reduce the amount of harmful 
greenhouse gases released into the atmosphere. 

4.2.4 Renewable resources are defined as those which are not based on finite reserves stored within the earth. 
Renewable energy resources occur naturally and repeatedly in the environment and include sunlight, wind, 
water, waves and tides.  One of the main advantages of renewable energy supplies over conventional fossil 
fuels is that they create virtually no CO2 or other air pollutants during their operation and as such do not 
contribute to either global climate change or local air pollution. Renewable resources offer a contribution to the 
long term alternative energy supply.  

4.2.5 Power from the wind has been harnessed for centuries through the use of windmills. The use of wind turbines 
to generate electricity has expanded rapidly since the energy crises in the 1970s when it first became evident 
that reliance on fossil fuels was unsustainable. Wind turbines are the most established form of renewable 
energy technology, with other technologies (such as tidal, wave and solar) lagging behind in generating 
potential and commercial terms. 

4.2.6 The UK is the windiest country in Europe, with over 40% of the available resource (BWEA, 2008). Advances 
and improvements in technology have resulted in the financial cost of wind power falling close to those of 
conventional sources of electricity. In addition, the life cycle carbon cost of wind power is significantly smaller 
than that of other forms of conventional and renewable energy production (BWEA, 2008).  

4.3 International, EU and National Targets  

4.3.1 In December 1997, the UK, along with 171 other countries, signed the United Nations Framework Convention 
on Climate Change or the ‘Kyoto Protocol’ (UNFCCC 1997). The Kyoto Protocol is a legally binding 
international agreement under which the EU committed to an 8% reduction of greenhouse gas emissions on 
1990 levels by 2010. Under the Protocol, the UK agreed to a 12% cut in its emissions.  

4 Planning Policy 
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4.3.2 In 2000, the UK Government launched the UK Climate Change Programme (UKCCP). Under the UKCCP, the 
Government set itself targets beyond those of its legal commitments under Kyoto; a target was set for 15% of 
all electricity to be generated from renewable resources by 2015. 

4.3.3 The EU Renewables Directive (2001/77/EC), which came into force in 2001, encourages the promotion of 
electricity from renewable sources.  In March 2007, the UK signed up to a binding EU-wide target to source 
20% of their energy needs from renewables by 2020. To meet this objective, EU leaders agreed a new 
directive on promoting renewable energies, which set individual targets for each member state.  

4.3.4 Introduced in 2002, the Renewables Obligation (RO) is the Government's main mechanism for supporting the 
generation of renewable electricity. The RO places an obligation on electricity suppliers to secure an increasing 
proportion of their power from renewable sources and includes a system of financial penalties where these 
targets are not met.  The RO places an obligation on all UK electricity suppliers to provide 15.4% of their 
electricity from renewable sources by 2015, rising to 20% by 2020 

4.3.5 In 2003, the UK Government set a target in its Energy White Paper ‘Our energy future - creating a low carbon 
economy’, of a 60% reduction in CO2 emissions on 1990 levels by 2050 (DTI 2003). Then in November 2008, 
the Climate Change Act came into force.  The Act sets legally binding targets for reducing emissions by 80% 
on 1990 levels by 2050. 

4.3.6 The Renewable Energy Strategy (RES) (HM Government 2009), published included provisions to extend the 
RO to enable it to deliver close to 30% renewable electricity or more by 2020. The Renewables Obligation 
(Amendment) Order 2010, which came into force on 1 April 2010, extends the RO to 2037 (DECC 2010a). 

4.3.7 A summary of the key International, EU and UK targets is provided in Table 4.1. 

Table 4.1 - Summary of key International, EU and UK renewable energy and carbon reduction targets 

Policy Year Target 

Kyoto Protocol 1997 EU has a commitment to an 8% reduction of 
greenhouse gas emissions on 1990 levels by 2010. 
UK agreed to a 12% cut in its emissions. 

UK Climate Change Programme  2000 15% of all electricity to be generated from 
renewable resources by 2015. 

EU Renewables Directive (2001/77/EC) 2007 as 
amended 

20% of energy needs from renewables by 2020 

Renewables Obligation  2002 UK electricity suppliers to provide 15% of their 
electricity from renewable sources by 2015 (20% by 
2020). 

Energy White Paper  - Our energy 
future - creating a low carbon economy 

2003 Set a target for 60% reduction in CO2 emissions 
over 1990 levels by 2050 

UK Climate Change Act  2008 Legally binding targets to reduce carbon emissions 
by between 26% and 32% by 2020, and 60% by 
2050, from 1990 levels.  

The UK Low Carbon Transition Plan 2009 Plan to cut UK emissions by at least 34% by 2020 
and at least 80% by 2050.  

15% of energy comes from renewable sources by 
2020. 

Renewables Obligation (Amendment) 
Order 2010 

2010 The Order introduces changes to the Renewables 
Obligation, extending it to 2037. 

 

4.4 National Guidance and Policy 

4.4.1 The UK Government is committed to achieving substantial gains in relation to tackling climate change, along 
with effective land use planning and has provided a range of policy documents and guidance to ensure this 
takes place. The National policy documents referred to in this section are: 

http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/res/res.aspx�
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• Beyond Copenhagen: The UK Government’s International Climate Change Action Plan (March 2010) 

• The UK Low Carbon Transition Plan: National Strategy for Climate and Energy (July 2009) 

• The UK Renewable Energy Strategy (July 2009) 

• The 2007 Energy White Paper: Meeting the Energy Challenge (May 2007) 

• Planning White Paper: Planning for a Sustainable Future (May 2007) 

• The Stern Review: Review of the Economics of Climate Change (October 2006) 

• The Energy Review: The Energy Challenge (July 2006) 

• Environment White Paper: Securing the Future – UK Government Sustainable Development Strategy 
(March 2005) 

• Rural White Paper: Our Countryside the Future (November 2000) 

4.5 National Guidance and Policy 

Beyond Copenhagen: The UK Government’s International Climate Change Action Plan (March 2010) 

4.5.1 This Government Action Plan (DECC 2010b) details what must be done to build on the progress made at the 
Copenhagen climate change conference, which took place in December 2009. The plan sets out the 
Government's belief that the low carbon transformation can be a ‘major driver of economic growth and job 
creation - in the UK, in Europe and globally’. 

4.5.2 Since the Copenhagen conference, over 100 countries have become involved with the Copenhagen Accord, 
which commits the world to limiting temperature increases to 2˚C (DECC 2010b). Over 70 countries 
(accounting for around 80% of global emissions) have put forward targets and actions which aim to see global 
emissions peaking before 2020 (DECC 2010b). 

4.5.3 The Plan highlights the importance of promoting renewable energy and sees it as ‘key to our low-carbon 
energy future’. The benefits of renewable include diversifying energy sources, reducing oil and gas import bills 
increasing energy security. 

The UK Low Carbon Transition Plan: National Strategy for Climate and Energy (July 2009) 

4.5.4 In July 2009, the Government published the UK Low Carbon Transition Plan (LCTP) (HM Government 2010), 
detailing how the UK will deliver plans for making the transition to a low-carbon economy, based on legally-
binding (Climate Change Act 2008) domestic targets to cut UK emissions by at least 34% by 2020 and at least 
80% by 2050. The LCTP states that the UK has made good progress so far, with emissions having been 
reduced by 21% below 1990 levels; an amount nearly double what was promised at Kyoto.  

4.5.5 A key aspect of the LCTP is that all major UK Government departments have been allocated their own carbon 
budgets and must produce their own ‘Carbon Reduction Delivery Plans’. One of the key ways the UK plans to 
achieve its carbon budgets is through a legally binding commitment to ensure that 15% of all energy used for 
electricity, heat and transport is from renewable sources by 2020.The Plan aims to see a five-fold increase in 
renewable electricity by 2020. 

4.5.6 The UK RES was published in parallel with the LCTP and is discussed below. 

The UK Renewable Energy Strategy (RES) (July 2009) 

4.5.7 The UK Renewable Energy Strategy (HM Government 2009) aims to tackle climate change, reducing the UK’s 
emissions of carbon dioxide by over 750 million tonnes between now and 2030 and recognises that the UK 
needs to ‘radically increase its use of renewable energy’ in order to meet this target. 

4.5.8 The Strategy provides an action plan to ensure 15% of energy comes from renewable sources by 2020 (as set 
out by the UK Low Carbon Transition Plan). The Strategy provides interim targets to ensure that sufficient 
progress is made each year to remain on track to achieve the 2020 target. Under the Renewable Energy 
Directive, the UK has interim targets to achieve the following percentages of energy to come from renewables: 
4.0% in 2011-12; 5.4% in 2013-14; 7.5% in 2015-16; and 10.2% in 2017-18 (HM Government 2009). 

The 2007 Energy White Paper – Meeting the Energy Challenge (May 2007) 

4.5.9 The key messages within the UK Energy White Paper (DTI 2007) is to tackle climate change and energy 
security with less emphasis on dwindling fossil fuels whilst promoting renewable sources to help the UK 
become a low carbon economy. 

http://www.decc.gov.uk/en/content/cms/publications/lc_trans_plan/lc_trans_plan.aspx�
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4.5.10 Renewables are key to the strategy of tackling climate change. Targets within the White Paper include aiming 
to see renewables grow as a proportion of electricity supplies to 10% by 2010, with an aspiration for this level 
to double by 2020.  

4.5.11 The Government remains firmly committed to the RO as the principle means of driving the deployment of 
renewable electricity in the UK. The RO requires licensed electricity suppliers to source a specific and annually 
increasing percentage of the electricity they supply from renewable sources.  

4.5.12 The 2007 White Paper reiterates previous commitments made by the Government, most notably in the 2003 
Energy White Paper (DTI 2003) and Planning Policy Statement 22 on renewable energy. The 2007 White 
Paper shows the Government is committed to the important role renewable energy sources play as the UK 
aims to meet its energy policy goals whilst streamlining the planning process to allow the national benefits of 
renewable energy projects to be given significant weight at the local level. 

Planning White Paper: Planning for a Sustainable Future (May 2007) 

4.5.13 The Planning White Paper (DCLG 2007) sets out a wide-ranging package of reforms to streamline further the 
process in the town and country planning system, improve the ability of local authorities to shape their local 
communities, and ensure that there is a stronger approach to supporting sustainable economic development 
alongside work to tackle climate change in a way that is integrated with the delivery of other sustainable 
development objectives. 

The Stern Review – Review of the Economics of Climate Change (October 2006) 

4.5.14 The Stern Report was published by the Government in October 2006, and discusses the effect of climate 
change and global warming on the world economy. The key elements of the report were that climate change is 
a serious global threat and the impacts on the economy could be great, the equivalent of losing 5% of GDP per 
year. This is in comparison to the cost of tackling climate change, at 1% of global GDP. A key factor in tackling 
climate change will be the reduction of emissions in greenhouse gases and the Report identifies renewable 
energy resources as a key aspect in reducing emissions. 

The Energy Review: The Energy Challenge (July 2006) 

4.5.15 The Energy Review (DTI 2006) was set up to consider the energy needs of the UK and to come up with long-
term sustainable solutions. The Review underlines the fact that there is no simple or single solution to the 
energy challenges. However a significant increase in investment for renewable energy is required so that it 
plays a larger role in the country’s energy needs. 

4.5.16 As part of the Energy Review, the Government has set some long-term goals for energy policy: 

• To put the UK on a path to cut carbon dioxide emissions by some 60% by 2050, with real progress by 
2020; 

• To maintain reliable energy supplies. 

4.5.17 The Government proposes to strengthen the framework that supports the development and deployment of 
renewable technologies. With this strategy, the Government believes the target of 20% electricity generation to 
come from renewables by 2020 can be achieved and suggests there is the potential for the UK to be a world-
leader in the emerging renewable technologies market. 

4.5.18 The UK is naturally endowed with favourable resources of renewable energy, particularly onshore and offshore 
wind. As such, the Review notes that the total production of renewable electricity supported by the RO has 
more than doubled from 1.8% to 4% between 2002 and 2005, enough electricity to power almost one million 
homes 

4.5.19 The future, as already stated, requires greater emphasis of renewable technologies in the UK energy mix. A 
key statement from the Energy Review reads, “If we are to achieve 20% of electricity from renewable sources 
by 2020, then both onshore and offshore wind will need to make a significant contribution.”  This highlights the 
importance of renewable energies, and wind power in particular to the Government and future energy policy. 

Environment White Paper: Securing the Future – UK Government Sustainable Development Strategy 
(March 2005) 

4.5.20 This key White Paper outlines Government Policy on the Environment.  The general thrust of the policy is to 
ensure that development is environmentally benign in terms of impact and therefore sustainable.  The strategy 
incorporated responses from the previous strategy papers (1999) and sets out the UK Government’s plan of 
action towards delivering and promoting sustainable development. 
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National Planning Policy Statements and Planning Policy Guidance 

4.5.21 Planning Policy Statements (PPS) and Planning Policy Guidance (PPG) are a series of guidance notes 
published by the Government covering a wide range of planning issues. They set out the key issues to be 
tackled, and the approach the Government would like to see the issues dealt with. All PPG/PPS have been 
published by the authority of the Department for Communities and Local Government or its predecessors 
departments. Those most relevant to the proposed wind energy development cover: 

• planning for a natural and healthy environment; 

• sustainable development; 

• planning and climate change; 

• green belts; 

• planning for sustainable economic growth; 

• planning for the historic environment; 

• Telecommunications; 

• biodiversity and geological conservation; 

• planning for open space, sport and recreation; 

• renewable energy; 

• planning and pollution control; 

• planning and noise; and 

• development and flood risk. 

 

Draft Planning Policy Statement: Planning for a Natural and Healthy Environment (March 2010) 

4.5.22 The Department of Communities and Local Government has published a consultation paper on a draft 
Planning Policy Statement: Planning for a Natural and Healthy Environment (Communities and Local 
Government 2010a). This proposed policy covers, ‘biodiversity; geological conservation; landscape and soil 
protection; heritage coastline; open space; sport; recreation; green infrastructure; and floodlighting of sports 
and recreational facilities’. 

4.5.23 The consultation document was published on 9 March 2010. It is expected that a new National Planning Policy 
Framework will replace all of the existing PPS including the following existing policy documents: 

• PPS9: Biodiversity and Geological Conservation;  

• PPG17: Planning for Open Space, Sport and Recreation;  

• PPS7: Sustainable Development in Rural Areas – landscape protection (paragraphs 21 to 23), soil and 
agricultural land quality (paragraphs 28 and 29) and forestry (paragraph 33); and 

• PPG20: Coastal Planning - coastal access, heritage coast and the undeveloped coast (paragraphs 2.9, 
2.10 and 3.9).  

4.5.24 It is the Government’s policy that planning should: 

“Minimise vulnerability of places, people and wildlife to the impacts of climate change and contribute to 
effective climate change adaptation measures by maintaining, creating and improving networks of green 
infrastructure within both urban and rural areas” 

PPS1: Delivering Sustainable Development (February 2005) 

4.5.25 PPS1 (ODPM 2005b) sets out policies that will need to be taken into account by regional planning bodies in 
the preparation of regional spatial strategies and by local planning authorities in the preparation of local 
development documents.   

4.5.26 Running through PPS1 is the message that land use planning is the most effective tool in terms of effective 
management of development in providing for the needs of people today whilst leaving a solid legacy for future 
generations. At paragraph 4, PPS1 refers to the four aims of the Government’s sustainable development 
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strategy ("Social progress which recognises the needs of everyone; effective protection of the environment; the 
prudent use of natural resources; and, the maintenance of high and stable levels of economic growth and 
employment”). These aims are discussed and PPS1 sets out to show how sustainable development can help 
achieve them all. 

4.5.27 PPS1 (Paragraph 20) states that: 

“Development plan policies should take account of environmental issues such as the mitigation of the effects 
of, and adaptation to, climate change through the reduction of greenhouse gas emissions and the use of 
renewable energy”. 

Planning Policy Statement: Planning and Climate Change - Supplement to Planning Policy Statement 1 
(January 2007) 

4.5.28 The Climate Change supplement to PPS1 sets out how planning, in providing for the new homes, jobs and 
infrastructure needed by communities, should help shape places with lower carbon emissions and resilient to 
the climate change now accepted as inevitable. It states that planning has a significant role in creating “an 
attractive environment for innovation and for the private sector to bring forward investment in renewable and 
low-carbon technologies...” 

4.5.29 PPS1 Climate Change required “regional targets for renewable energy in line with PPS22, and ensure their 
ambition fully reflects opportunities in the region and are consistent with the Government’s national target for 
10 per cent of electricity to come from renewable sources by 2010 and further aspiration to derive 20 per cent 
of electricity from renewable sources by 2020...”. It also states under paragraph 20 that planning authorities, 
should:  

• consider allocating sites for renewable and low-carbon energy sources, and supporting 
infrastructure, taking care to avoid stifling innovation; 

• Look favourably on proposals for renewable energy, including on sites not identified in development 
plan documents; 

• Not require applicants to demonstrate either the overall need for renewable energy and distribution or 
for a particular proposal for renewable energy to be sited in a particular location; 

• Avoid policies that set stringent requirements for minimising impact on landscape and townscape if 
these effectively preclude the supply of certain types of renewable energy, and therefore other than in 
the most exceptional circumstances such as within nationally recognised designations, avoid such 
restrictive policies; 

• Ensure that a significant proportion of the energy supply of substantial new development is gained on-
site and renewably and/or from decentralised, renewable or low-carbon, energy supply. 

 

PPG 2: Green Belts (January 1995 and amended 2001) 

4.5.30 Planning Policy Guidance 2 (ODPM 1995 and amended 2001) outlines the purpose of Green Belts and how 
the land under designation is protected. Green Belt land-use objectives are outlined and the presumption 
against inappropriate development is set out. 

4.5.31 Paragraph 1.4 confirms the fundamental aim of Green belt policy is to prevent urban sprawl by keeping land 
permanently open; the most important attribute of Green Belts is their openness. They help to protect the 
countryside, be it in agricultural, forestry or other use. They can assist in moving towards more sustainable 
patters of urban development. 

4.5.32 Paragraph 3.5 states the visual amenities of Green Belt should not be injured by proposals for development 
within or conspicuous from the Green Belt which, although they would not prejudice the purposes of including 
land in Green Belts, might be visually detrimental by reason of their siting, materials or design. 

PPS4: Planning for Sustainable Economic Growth (December 2009) 

4.5.33 PPS4 (Communities and Local Government 2009) sets out the Government's comprehensive policy framework 
for planning for sustainable economic development in urban and rural areas. It replaces PPS6 Planning for 
Town Centres. PPS4 includes a number of plan making policies to be taken into account by regional planning 
bodies in the preparation of revisions to regional spatial strategies. PPS4 covers the issues of sustainable 
economic development, town centre planning and planning for tourism. 
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4.5.34 PPS4 states under paragraph EC6.1 that: 

“Local planning authorities should ensure that the countryside is protected for the sake of its intrinsic character 
and beauty, the diversity of its landscapes, heritage and wildlife, the wealth of its natural resources and to 
ensure it may be enjoyed by all.” 

PPS5: Planning for the Historic Environment (March 2010) 

4.5.35 Planning for the Historic Environment (PPS5) (Communities and Local Government 2010b) sets out the 
Government's planning policies on the conservation of the historic environment. It replaces PPG15: Planning 
and the Historic Environment and PPG16: Archaeology and Planning. The main aim of PPS5 is that the 
historic environment and its heritage assets should be conserved.  

4.5.36 Policy HE1: Heritage Assets and Climate Change notes that: 

“Where conflict exists between climate change objectives and the conservation of heritage assets, the public 
benefit of mitigating the effects of climate change should be weighed against any harm to the significance of 
heritage assets in accordance with the development management principles in this PPS and national planning 
policy on climate change”. 

PPG8: Telecommunications (August 2001) 

4.5.37 PPG8 Telecommunications (ODPM 2001) gives evidence on planning for telecommunications development. 
PPG8 (Paragraph 36) notes that the construction of wind turbines can interfere with broadcast and 
telecommunications services. Such interference can be a material planning consideration. 

PPS9: Biodiversity and Geological Conservation (August 2005) 

4.5.38 PPS9 (ODPM 2004b) sets out planning policies on the protection of biodiversity and geological conservation 
through the planning system. In the context of PPS9, ‘biodiversity’ is defined as, “the variety of life in all its 
forms as discussed in the UK Biodiversity Action Plan” and ‘geological conservation’ relates to the “sites that 
are designated for their geology and/or geo-morphological importance”. 

4.5.39 ‘Working with the grain of nature: a biodiversity strategy for England’ (DEFRA 2002) sets out the Government’s 
vision for conserving and enhancing biological diversity in England. It aims to promote sustainable 
development by ensuring that biological and geological diversity are conserved and enhanced. 

4.5.40 Please note that it is intended that PPS9 will be replaced by Draft Planning Policy Statement: Planning for a 
Natural and Healthy Environment, once published. 

PPG 17 Planning for Open Space, Sport and Recreation (July 2002) 

4.5.41 PPG17 (ODPM 2002) sets out the Government’s requirements in planning for Open Space, Sport and 
Recreation and the importance these amenities play in the delivery of broader governmental objectives. 

4.5.42 Paragraph 10 notes that existing open space, sports and recreational buildings and land should not be built on 
unless an assessment has been undertaken which clearly shows that the open space or the buildings and land 
is surplus to requirements. For open space ‘surplus to requirements’ should include consideration of all 
functions that open space can perform. Not all open space, sport and recreational land and buildings are of 
equal merit. 

4.5.43 Paragraph 15 relating specifically to Playing Fields comments: 

“In advance of an assessment of need, local authorities should give very careful consideration to any planning 
applications involving development on playing fields. Where a robust assessment of need in accordance with 
this guidance has not been undertaken, planning permission for such developments should not be allowed 
unless: 
 

i.  the proposed development is ancillary to the use of the site as a playing field (e.g. new changing 
rooms) and does not adversely affect the quantity or quality of pitches and their use; 

 
ii.  the proposed development only affects land which is incapable of forming a playing pitch (or part of 

one); 
 

iii.  the playing fields that would be lost as a result of the proposed development would be replaced 
by a playing field or fields of equivalent or better quantity and quality and in a suitable location; - or 

 
iv.  the proposed development is for an outdoor or indoor sports facility of sufficient benefit to the 
development of sport to outweigh the loss of the playing field” 
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4.5.44 Local Planning Authorities must consult Sport England about developments that affect land used as playing 

fields. 

PPS22: Renewable Energy (August 2004) 

4.5.45 PPS22 (ODPM 2004c) sets out the Government's policies for renewable energy. It is accompanied by 
Planning for Renewable Energy: A Companion Guide to PPS22. The Government’s renewable energy policy is 
set out in the Energy White Paper (DTI 2007). 

4.5.46 PPS22 acknowledges that increased development of renewable energy sources is vital in contributing towards 
the Government’s targets on renewable energy and climate change set out in the national Energy White 
Paper. Renewable energy developments can help contribute to all elements of the Government’s sustainable 
development strategy: 

• Social progress by contributing to the nation’s energy needs; 

• Effective protection of the environment by reducing the potential for impacts resulting from climate 
change; 

• Prudent use of natural resources by reducing the reliance on fossil fuels; and 

• Maintenance of high and stable economic growth, through the creation of jobs and development of new 
technology. 

4.5.47 The Key Principles (Paragraph 1) set out in PPS22 are: 

“Renewable energy developments should be capable of being accommodated throughout England in locations 
where the technology is viable and the environmental, economic and social impacts can be addressed 
satisfactorily”. 

“The wider environmental and economic benefits of all proposals for renewable energy projects, whatever their 
scale, are material considerations that should be given significant weight in determining whether proposals 
should be granted planning permission”.   

“Regional planning bodies and local planning authorities should not make assumptions about the technical and 
commercial viability of renewable energy projects” 

“Development proposals should demonstrate any environmental, economic and social benefits as well as how 
any environmental, economic or social impacts have been minimised through careful consideration of location, 
scale, design and other measures.”  

4.5.48 PPS22 advises that Regional Spatial Strategies (to be revoked July 2011) should include targets for renewable 
energy generation in the region. Targets should be expressed as a minimum and set for achievement by 2010 
and 2020. Targets should be reviewed on a regular basis and the fact that a target has been reached should 
not be used as a reason for refusing planning permission for further renewable energy developments 
(Paragraph 3). 

4.5.49 In terms of the location of wind energy development, PPS22 states that local landscape and local nature 
conservation designations should not be used in themselves to refuse planning permission for renewable 
developments (Paragraph 15). PPS22 also notes that as renewable energy resources can only be developed 
where the resource exists, priority should be given for the re-use of previously developed land to renewable 
energy development (Paragraph 17).  PPS22 advises that regional planning bodies and local planning 
authorities should not create “buffer zones” around international or nationally designated areas and apply 
policies to these zones that prevent development of renewable energy projects (Paragraph 14).   

4.5.50 PPS22 notes that the visual effects of wind energy developments will vary according to factors such as location 
and landscape setting and the size and number of turbines. Some landscape and visual effects may be 
minimised through appropriate siting, design and landscaping. Planning authorities should also consider the 
cumulative impact of wind energy developments in a particular area (Paragraphs 19-21). 

4.5.51 The Companion Guide states that local planning authorities should recognise that the landscape and visual 
effects will only be one consideration to be taken into account in assessing planning applications, and that 
these must be considered alongside the wider environmental, economic and social benefits that arise from 
renewable energy projects (Paragraph 5.4). 

4.5.52 PPS22 acknowledges that renewable technologies may generate small increases in noise levels and advises 
that local planning authorities should ensure that renewable energy developments have been located and 
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designed in such a way to minimise increases in ambient noise levels.  PPS22 recommends the use of ETSU-
R-97: The Assessment and Rating of Noise from Wind Farms, prepared by the Noise Working Group for 
assessing noise from wind energy developments (Paragraph 22).  

PPS23: Planning and Pollution Control (November 2004) 

4.5.53 PPS23 (ODPM 2004d) provides guidance on the relationship between planning law, Government policies and 
pollution control. It is relevant to the proposed wind energy development in so far as pollution could be caused 
during the construction of the proposed wind energy development.  . 

PPG24: Planning and Noise (October 1994, revised 1999) 

4.5.54 PPG24 (ODPM 1994) provides guidance to local authorities in England on the use of their planning powers to 
minimise the adverse impact of noise. The fact that the impact of noise must be balanced against other 
positive impacts of development is recognised.  

4.5.55 PPG24 also recognises that: 

“Much of the development which is necessary for the creation of jobs and the construction and improvement of 
essential infrastructure would generate noise. The planning system should not place unjustifiable obstacles in 
the way of such development”. (Paragraph 10) 

PPS25: Development and Flood Risk (December 2006) 

4.5.56 PPS25 (Communities and Local Government 2010c) sets out Government policy on development and flood 
risk. PPS25 aims to ensure that flood risk is taken into account at all stages in the planning process to avoid 
inappropriate development in areas at risk of flooding, and to direct development away from areas of highest 
risk.  Where new development is, exceptionally, necessary in such areas, policy aims to make it safe, without 
increasing flood risk elsewhere, and, where possible, reducing flood risk overall. 

4.6 Regional Policy 

East Midlands Regional Plan (GOEM 2009) 

4.6.1 The Regional Strategy (RS) for the area is the East Midlands Regional Plan published in March 2009 covering 
the period to 2026.  Although legislation is currently before Parliament to reform the planning process and 
which envisages the abolition of regional strategies, the Regional Plan remains a statutory development plan. 

4.6.2 The purpose of the East Midlands Regional Plan is to: 

• Set out a broad development strategy for the region to 2026.  

• Identify the scale and distribution of new housing and priorities for the environment, transport, 

infrastructure, economic development, agriculture, energy, minerals, and waste treatment and 

disposal.  

• Provide a strategy within which the land use planning documents and local transport plans of local 

authorities can be prepared.  

• Provide the longer term planning framework for relevant non-land use strategies and programmes 

within the region. 

4.6.3 A number of polices are worthy of note with regards to the proposed wind energy project. 

http://www.gos.gov.uk/goem/planning/regional-planning/�
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Table 4.2 Policy in East Midlands Regional Plan relevant to the proposal 

Policy Ref. Policy Wording 

Policy 2: Promoting Better 
Design 

 

‘The layout, design and construction of new development should be 
continuously improved, including in terms of reducing CO2 emissions and 
providing resilience to future climate change.’ 

Policy 12: Development in 
the Three Cities Sub-area 

 Provision should be made for ‘the protection, development and enhancement 
of green infrastructure to address past environmental degradation and 
contribute to the development of sustainable communities.’ 

Policy 26: Protecting and 
Enhancing the Regions 
Natural and Cultural 
Heritage 

 ‘Sustainable development should ensure the protection, appropriate 
management and enhancement of the Region’s natural and cultural 
heritage’. A number of principles should be applied, including, 

• Damage to natural and historic assets or their settings should be 
avoided wherever and as far as possible, recognising that such 
assets are usually irreplaceable. 

• Unavoidable damage must be minimised and clearly justified by a 
need for development in that location which outweighs the damage 
that would result. 

Policy 28: Regional 
Priorities for 
Environmental and Green 
Infrastructure 

 ‘Local Authorities, statutory environmental bodies and developers should 
work with the voluntary sector, landowners and local communities to ensure 
the delivery, protection and enhancement of Environmental Infrastructure 
across the Region. Such infrastructure should contribute to a high quality 
natural and built environment and to the delivery of sustainable communities.’ 

Policy 35: A Regional 
Approach to Managing 
Flood Risk 

 ‘Development should not be permitted if, alone or in conjunction with other 
new development, it would:  

 
• be at unacceptable risk from flooding or create such an unacceptable 

risk elsewhere; 
• inhibit the capacity of the floodplain to store water; 
• impede the flow of floodwater in a way which would create an 

unacceptable risk elsewhere; 
• have a detrimental impact upon infiltration of rainfall to ground water 

storage; 
• otherwise unacceptably increase flood risk; and 
• interfere with coastal processes. 

 
 However, such development may be acceptable on the basis of conditions or 

agreements for adequate measures to mitigate the effects on the overall 
flooding regime, including provision for the maintenance and enhancement of 
biodiversity. Any such measures must accord with the flood management 
regime for that location.’ 

Policy 40: Regional 
Priorities for Low Carbon 
Energy Generation 

 ‘In establishing criteria for onshore wind energy, Local Planning Authorities 
should give particular consideration to:  

 
• landscape and visual impact, informed by local Landscape Character 

Assessments; 
• the effect on the natural and cultural environment (including 

biodiversity, the integrity of designated nature conservation sites of 
international importance, and historic assets and their settings); 

• the effect on the built environment (including noise intrusion); 
• the number and size of turbines proposed; 
• the cumulative impact of wind generation projects, including ‘inter-

visibility’; 
• the contribution of wind generation projects to the regional renewable 

target; and 
• the contribution of wind generation projects to national and 

international Environmental objectives on climate change. 
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4.7 Local Policy 

The Greater Nottingham Aligned Core Strategies (Option for Consultation 2010) (Nottingham City 
Council 2010) 

4.7.1 The Councils of Ashfield, Broxtowe, Erewash, Gedling, Nottingham City and Rushcliffe are working with 
Derbyshire and Nottinghamshire County councils to prepare a new aligned and consistent planning strategy for 
Greater Nottingham. The Option for Consultation report describes where the new homes, jobs and 
infrastructure will go; how development will be made to be as sustainable as possible and how the growth may 
benefit existing communities. Polices of note are as follows: 

 Table 4.3 The Greater Nottingham Aligned Core Strategies 

Policy Ref. Policy Wording 

Policy 1: Climate Change 
 
 

All development proposals will be required to deliver high levels of building 
sustainability in advance of national standards in order to mitigate against 
and adapt to climate change. 
 
Non-Residential Development 
All non residential development will be expected to incorporate sustainable 
construction methods and appropriate energy sourcing to achieve identified 
targets. The development of stand-alone renewable energy developments 
appropriate for Greater Nottingham will be promoted and encouraged, 
including biomass power generation, combined heat and power, and micro 
generation systems. The extension of existing renewable energy schemes 
will be encouraged, and adjacent new developments will be expected to 
utilise such energy wherever it is viable to do so. 
 
Flood Risk 
Development proposals that avoid areas of current and future flood risk and 
which do not increase flooding elsewhere, adopting the precautionary 
principle to development proposals will be supported. Where no reasonable 
site within Flood Zone 1 is available, allocations in Flood Zones 2 and 3 will 
be considered in accordance with PPS25 and the Strategic Flood Risk 
Assessments. The only exception will be within the urban areas when the 
development meets the following criteria: 
 
a) Appropriate land at a lower risk is not available; 
b) There are exceptional and sustainable circumstances for locating the 
development within such areas, including the necessary re-use of brownfield 
sites; and 
c) The risk can be fully mitigated by engineering and design measures. 

Policy 2: The Spatial 
Strategy 

Development in Greater Nottingham will be located in accordance with the 
detailed spatial strategy. A minimum of 52,050 (2009-2026) new homes will 
be provided for in a number of identified locations. This includes 600 homes 
at the Boots site in Nottingham City and 550 homes in Broxtowe at the 
Severn Trent and Boots site. Both lie in close proximity to the proposed 
Grove Farm wind energy project. Significant new employment development 
is also detailed to take place at The Boots site. 
 
Strategic Green Infrastructure will be provided or enhanced in conjunction 
with the locations for major residential development identified above, as well 
as along the Strategic River Corridor of the Trent. 

Policy 7: Regeneration Regeneration in Greater Nottingham will be focused on a series of locations 
including ‘The Boots Campus’ and adjacent Severn Trent land. This will be 
transformed to take full advantage of currently underutilised and surplus land 
to create a sustainable and vibrant mixed use environment, comprising of 
additional high quality employment facilities and new homes, established 
within a landscaped campus setting. 
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Nottingham Local Plan (Nottingham City Council, 2005) 

4.7.2 The Nottingham Local Plan is a Statutory Local Plan for the City of Nottingham and provides the basis for 
decisions related to land use planning. Certain policies have been 'saved' until it is replaced by the emerging 
Local Development Framework. The following policies are of specific importance: 

Table 4.4 Nottingham Local Plan Saved Polices 

Policy Ref. Policy Wording 

Policy R1: Development of 
Open Space 

 

 Planning permission will not be granted for development which would 
adversely affect the parks and open spaces and the green links between 
them forming the Open Space Network. Planning applications will therefore 
be considered against the following criteria: 

• whether the land is underused and undervalued, and is not required 
for open space use within the Network; 

• whether the development would have a detrimental effect on the 
open space, environmental, landscape character, or wildlife value 
of the Network as a whole; 

• whether the development will enhance the Network, particularly in 
areas of open space deficiency, and help to achieve the City 
Council’s aims for the open space resource; 

• whether the land is a small part of a major open space and would 
not result in the loss of integrity of the open space or be detrimental 
to its function as part of the Open Space Network 

• whether the proposal would involve partial development of a smaller 
open space as an amenity locally or as part of the overall Open 
Space Network. 

Policy R4: Rivers and 
Waterways 

 

 The City Council will negotiate planning obligations, or impose conditions, 
to secure improvements to access, and the provision of public open space, 
along, amongst others, the River Trent Corridor. Planning permission for 
development which could adversely affect these corridors will not be 
granted. 

Policy R5 Playing Fields and 
Sports Grounds 

 Planning permission will not be granted for development which would result 
in the loss of existing playing fields and sports grounds including those at 
educational establishments unless: 

 
• there is no existing or future need for the facility and development 

does not adversely affect the overall quality of provision; 
• equivalent or improved alternative provision can be made in a 

suitable location; 
• the proposed development only affects land incapable of forming, or 

forming part of, a playing pitch and does not result in the loss of, or 
inability to make use of any playing pitch; 

• the site’s contribution to the visual amenity of the surrounding area 
or to the Open Space Network is not unacceptably harmed; and 

• the site’s role as part of a wildlife corridor or reserve is not 
unacceptably diminished. 

Policy: BE10 Development 
within the Curtilage, or 
Affecting the Setting, of a 
Listed Building 

 Planning permission for development within the curtilage, or affecting the 
setting, of a listed building will not be granted if it would be detrimental to 
the appearance or character of the building, or to its setting. 

Policy BE14 Historic Parks 
and Gardens 

 

 Planning permission will not be granted for development that would be 
detrimental to the character, setting or appearance of a registered Park or 
Garden of Special Historic Interest, or the Nottingham Castle Grounds. 

Policies BE15, 16 & 17: 
Archaeology 

 

 BE15: Planning permission will not be granted for development which 
adversely affects: 

• a Scheduled Ancient Monument, archaeological remains of national 
importance or the setting of either; 
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Policy Ref. Policy Wording 

 
 BE16: Planning permission will be granted for development in the 

archaeological constraints areas shown on the Proposals Map, or other 
sites of known or suspected archaeological significance, provided that 
information derived from an archaeological ‘desk-based’ assessment, 
and/or field evaluation, carried out as part of the application, shows that: 

• no archaeological resources are likely to be affected by the 
development; or 

• where archaeological resources are likely to be affected, the 
remains are preserved ‘in situ’; or 

• where remains are able to be removed, they can be fully 
investigated, recorded and secured, as part of the development. 
 

 BE17: Planning permission will not be granted for development which 
would destroy archaeological resources of local significance which the City 
Council considers must be retained ‘in situ’. 

Policies NE1, NE2, NE3, 
NE4: Conservation 

 

 NE1: Development in or likely to affect sites of Special Scientific Interest 
will be subject to special scrutiny. Where such development may have an 
adverse effect, directly or indirectly, on the special interest of the site, 
planning permission will not be granted unless the reasons for the 
development clearly outweigh the nature conservation value of the site 
itself and the national policy to safeguard such sites. Where planning 
permission is granted, conditions and / or planning obligations will be 
sought to provide appropriate mitigation and compensation measures. 

 NE2: Development likely to have an adverse impact on the flora, fauna, 
landscape or geological features of a Local Nature Reserve (LNR), a Site 
of Importance for Nature Conservation (SINC) or other locally important 
sites will not be permitted unless it can be clearly demonstrated that there 
are reasons for the proposal which outweigh the need to safeguard the 
nature conservation value of the site. Where planning permission is 
granted, conditions and/or planning obligations will be sought to provide 
appropriate mitigation and compensation measures. 

 NE3: Planning permission will not be granted for development which would 
have an adverse impact on species protected in law or their habitats or of 
special importance to Nottingham and Nottinghamshire, unless it is 
demonstrated that there is an overriding need for the development. Where 
planning permission is granted, planning conditions and/or obligations will 
be negotiated to ensure the favourable conservation status of the species. 

 NE4: Planning permission for development which affects Biological or 
Geological Sites of Importance for Nature Conservation, which have been 
allocated for development in the Plan, or sites other than those covered by 
Policy NE1, NE2 and NE3 which are identified as supporting features of 
nature conservation interest, will be granted as long as measures are taken 
to: 

• safeguard and protect flora and/or fauna ‘in situ’; or 
• where that is impossible provide suitable alternative habitats for the 

flora and/or fauna displaced by the development. 
Policy NE8 Greenbelt 

 

 Within the Green Belt, as shown on the Proposals Map, there will be a 
presumption against development for purposes other than: 

• agricultural or forestry activities; 
• essential facilities for outdoor sport and recreation; 
• essential facilities for cemeteries and for other uses of land which 

preserve the openness of the Green Belt and which do not conflict 
with the purposes of including land in it; 

Policy NE9 Pollution  Planning permission will not be granted for development which would 
generate pollutants that would cause significant detriment to the users of 
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Policy Ref. Policy Wording 

 the development, users of the adjoining land, or the environment; or where 
the level of existing pollutants would be a danger to users of the proposed 
development. 

Policy NE10 Water Quality 
and Flood Protection 

 

 Planning permission will not be granted for development which would: 

• result in damage to, or degradation or depletion of, surface waters 
or groundwater; or 

• be likely to impede the flow of flood water or deprive the river 
system of flood water storage area within the areas of washland 
shown on the Proposals Map; or 

• increase the risk of flooding; or 
• compromise access to the watercourse for maintenance or flood 

defence purposes. 
 

 If the principle of development is acceptable then the implementation of 
compensatory measures (including sustainable surface water discharges) 
will be required to offset any potential adverse effects of the development 
on the water environment and associated lands. 

Policy NE11 Hazardous 
Installations 

 

 Planning permission for development at hazardous installations or involving 
the use, transmission or storage of hazardous substances will not be 
granted where there would be unacceptable health and safety risks to the 
users of the development, users of adjoining land or to the environment. 
Within the consultation zones around hazardous installations and notifiable 
pipelines, as shown on the Proposals Map, planning permission will be 
granted where the nature and severity of the risks presented by the 
hazardous installation are acceptable in the context of existing and 
potential uses of land within the consultation zone. 

T11: Cycling Planning permission will not be granted for development which would 
prejudice the implementation of the proposed cycle routes shown on the 
Proposals Map or the continuity of existing cycle routes unless satisfactory 
provision is made for an alternative alignment. 

 

Broxtowe Local Plan (Broxtowe Borough Council 2004) 

4.7.20 It is also necessary to detail policies from the Broxtowe Local Plan. Adopted in 2004, it contains a number of 
pertinent saved policies until the emerging core strategy within the LDF is completed. 

Table 4.5 Broxtowe Local Plan Saved Policies 

Policy Ref Policy Wording 

K5: The Environment (Green 
Belt)  

The  green  belt  in  Broxtowe  will  extend  to  the  area  defined  as  Green 
Belt on the proposals map. 

E3: Development within 
Conservation Areas 

 

Planning permission will only  be  granted  for  development  within  or  in  
the  vicinity  of  a  conservation  area  which  preserves  or  enhances  the  
character  and  appearance  of  the  area  having  regard  to  its  location,  
scale,  design  and  materials. 

E8: Development in the 
Green Belt 

Planning  permission  will  not  be granted for development in  
the Green Belt except where it  constitutes  appropriate  development. 

E16: Sites of importance for 
nature conservation 

 

Planning  permission  will  not  be  granted  for  development on  or  
adjoining  local  nature  reserves  or  Sites  of  Importance  for  Nature  
Conservation,  which  would  damage  or  devalue  their  interest, unless  
there  are  special  reasons  which outweigh  the  recognised  value of the 
sites.  
 
Where  it  is  accepted  that there  are  special  reasons  for development  
which  outweigh the  local value of  the site,  the applicant shall minimise 
harm  to  the  site’s  features. Compensation  for  the  loss  of  the  site’s  
features  of  interest  will  be  required,  secured  by  planning  conditions  



AECOM Grove Farm Wind Energy Project – Revised Environmental Statement - Volume 1 – Main Text 30 
 

 

Policy Ref Policy Wording 

or negotiated  planning  obligations.  
  
Wherever  opportunities  arise,  appropriate  measures  should  be  taken  
to  enable  the improvement  or  creation  of Sites of Importance for Nature 
Conservation. 

E19: Other Nature 
Conservation areas   

 

On  development  sites  of  0.5 hectares  or  more,  wherever  opportunities  
arise,  the Council  will  seek,  as  appropriate,  the enhancement  of  
existing  nature  conservation  resources  and  
the provision of new resources. 

E24: Trees, Hedgerows, and 
Tree preservation orders 

Development that would adversely affect important trees and hedgerows 
will not be permitted. 

E25: Renewable energy 
Development 

 

Planning  permission  will  be granted  for  developments  
which  incorporate  renewable  energy  techniques,  provided  
they would not cause harm to:  
  
  a)  Residential amenity;  
  b)  Landscape  quality  and  character;  
  c)  The  character  and  appearance  of  buildings; or  
  d)  Nature conservation interests. 

E34: Control of Noise 
nuisance 

 

Planning  permission  will  not  be  granted  for  housing  and  other  noise-
sensitive development if the occupants, even  with  appropriate mitigation  
measures,  would experience  significant  noise disturbance. 

E35: Telecommunications 

 

Applications  for  provision  or extension  of  telecommunications 
equipment will be granted  (or  given prior approval) provided  
that:  
  
  a)  the  potential  for  mast-sharing and/or  siting  on  existing  structures  
has been fully explored;  
  b)  the  detailed  siting,  design  and  appearance  of  the  apparatus  is 
acceptable  in  terms  of  its  visual  impact  on its surroundings. 

RC4: Developers’ 
contributions to education 
and community facilities 

Where  a  proposed  development  would  result  in  an  identified  need  for  
additional  capacity  to  be  achieved  in  educational  or  community  
facilities, planning  permission will not be granted  
until provision has been made or contribution has been negotiated towards 
measures which assist in meeting such need. 

 

4.8 Further Guidance 

Statement of Development Principles: Regeneration of Boots Campus, Beeston, Nottingham 
(Nottingham City Council, June 2007) 

4.8.1 In addition to the statutory policies noted previous it is also pertinent to note that Nottingham City Council and 
Broxtowe Borough Council have jointly prepared a ‘Statement of Development Principles (SoDP) for the Boots 
campus site that sits in close proximity to that of Grove Farm. It is the purpose of the SoDP to inform Local 
Development Documents (LDDs) throughout the preparation of the emerging LDF. It is also intended that the 
SoDP will be used as interim policy to guide development control decisions until an appropriate Local 
Development Document can be adopted. 

4.8.2 The site is noted within the emerging LDF as well as the current Regional Strategy and therefore development 
proposals will have to consider the guidance that is set out within this document. 

Wind Energy and the Historic Environment: English Heritage (October 2005) 

4.8.3 English Heritage is the Government’s adviser on the historic environment. The guidance noted is intended for 
developers of wind energy projects which may affect any aspect of the historic environment. It is also aimed at 
those, including local authority planners and their historic environment advisors, involved in strategic planning 
for renewable energy and the determination of project specific applications. 

Conservation Principles, Policies and Guidance: English Heritage (April 2008) 
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4.8.4 'Conservation Principles, Policies and Guidance' is intended to offer guidance to local authorities, property 
owners, developers and professional advisers. The principles look forward to the more integrated framework 
for heritage protection proposed in the White Paper 'Heritage Protection for the 21st Century'. 'Conservation 
Principles' sets out a method for thinking systematically and consistently about the heritage values that can be 
ascribed to a place. The guidance contained in the document also includes a recommended approach to 
assessing significance and advice on how to apply the principles and policies in practice. 

 
Spatial Planning Advice Note: SP 12/09: Planning Applications for Wind Turbines sited near to trunk 
roads: Highways Agency (December 2009) 
 

4.8.5 This advice note sets out the key aspects that the Highways Agency would seek to be addressed under a 
planning application. Details such as Structural Collapse, Icing, Visual Distraction and site access during 
construction will all need to be considered and appropriate mitigation proposed. 
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5.1 Introduction 

5.1.1 The purpose of landscape and visual impact assessment is to identify the significance of the potential landscape and 

visual effects of the proposed development upon the site and surrounding area. 

5.1.2 Landscape effects associated with a development relate to changes to the fabric, character and quality of the landscape 

resource and how it is experienced. There are changes to the landscape from the physical form and associated 

infrastructure of the proposed development, and its construction, operation and decommissioning.  There are also 

changes to the character of the landscape and the way the landscape is perceived that may result from the introduction 

of a wind turbine development. 

5.1.3 Visual effects concern changes in views and people’s response to changes in visual amenity. 

5.1.4 Landscape and visual effects are interrelated but assessed separately. Both landscape and visual effects can be 

positive (beneficial) or negative (adverse). A development may have no significant visual effects but result in an adverse 

effect on the landscape character; conversely, a development may have significant visual effects, but no significant 

landscape effects. 

5.2 Scope of Assessment 

5.2.1 Assessment of landscape and visual effects is a methodical process, comprising distinct stages, which form separate 

sections of the Report.  

5.2.2 The assessment forms part of an iterative process where, as potentially significant effects are identified, these inform 

the siting and design of the proposed development.  Mitigation of the proposed development has been considered 

throughout the process, including site selection, consultation and design development.  This process and the 

considerations, which informed it, are described within Chapter 3 - description of the proposed development. 

5.2.3 This chapter contains the following sections:  

• Introduction; 

• Scope of Assessment; 

• Legislation, Policy and Guidance; 

• Methodology; 

• Baseline Information;  

• Development Proposals [elements with landscape and visual implications]; 

• Mitigation; 

• Residual Landscape Effects;    

• Residual Visual Effects; 

• Sequential Effects Assessment;  

• Cumulative Effects Assessment;  

• Statement of Significance; and  

• Conclusion.    

Interrelationship with other Chapters of the ES 

5.2.4 This chapter should be read in conjunction with the Scheme Description, Ecology and Cultural Heritage chapters. 

5 Landscape and Visual Assessment 
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Consultations  

5.2.5 The scoping report
1
, submitted to Nottingham City Council and Broxtowe Borough Council in September 2010 identifies 

the need for an assessment of landscape and visual effects as part of an ES to accompany the planning application.  

Responses to this report, and other consultation undertaken as part of this assessment, are summarised in Table 5.1. 

Table 5.1 Townscape Quality Criteria  

Consultee Response 

Nottingham City 
Council / Broxtowe 
Borough Council  

Nottingham City Council and Broxtowe Borough Council submitted a joint response which agreed that the 
key environmental issues/impacts set out in the EIA Scoping Report are correct and require detailed 
investigation in the ES. A summary of the responses from the other consultees is also included. Viewpoint 
locations were agreed at a meeting with Nottingham City Council and Broxtowe Borough Council taking into 
account other requests for viewpoint locations from other statutory consultees. 

Natural England  
Natural England noted support in principle for the method and extent of the study outlined within the scoping 
report. They also suggested that Local, Regional and National level landscape character be considered 
within the report and suggested viewpoints from Rights of Way network. 

Nottingham Civic 
Society  Noted concerns over visual impact to visitors to the Attenborough Nature Reserve. 

British Waterways  Requested that the LVIA 'consider the extent to which the turbines would be visible from both the River Trent 
and the Nottingham & Beeston Canal’ 

Environment Agency Noted concerns relating to physical landscape effects relating to - flood alleviation / risk and SUDS 
measures. 

English Heritage 

English Heritage requested to be consulted on the viewpoints where significant historic assets are affected 
and recommended 'integration of the assessment of the effects on the setting of heritage assets with the 
landscape and visual impact assessment in order to aid the selection of key viewpoints, wireframes and 
photomontages' and 'strongly recommend considering views from the upper floors of particularly significant 
historic buildings as part of the assessment.' 

Highways Agency Noted concerns regarding visual distraction/dazzle and requested photomontages from the adjacent A453 
and A52. 

Nottinghamshire 
County Council Consulted with in relation to landscape character assessment and input into viewpoint selection process. 

 

Assessment Team 

5.2.6 The study has been carried out by a team of landscape architects employed by AECOM.  

5.2.7 Working graphics for the purpose of site assessment and design evolution were carried out by AECOM. Visualisation 

graphics were also prepared by AECOM in accordance with best practice guidance (see section 5.4.5 – 5.4.13 below). 

5.3 Legislation, Policy and Guidance  

5.3.1 The landscape and visual impact assessment (LVIA) was carried out in accordance with the following plans, policies 

and best practice guidance documents: 

• Nottingham City Council Local Plan, (adopted 2005); 

• Broxtowe Borough Council Local Plan, (adopted 2004); 

• The East Midlands Regional Plan (2009); 

• Planning Policy Statement (PPS) 1: Delivering Sustainable Development, (ODPM) Office of the Deputy 

Prime Minister (2005); 

• Planning Policy Guidance (PPG) 2: Green Belts, (ODPM) Office of the Deputy Prime Minister (1995); 

• Planning Policy Statement (PPS) 22: Renewable Energy, (ODPM) Office of the Deputy Prime Minister 

(2004); 

• Guidelines on Landscape and Visual Impact Assessment (GLVIA) Second Edition, Landscape Institute and 

Institute of Environmental Management and Assessment, 2002;  

                                                           
1
 The University of Nottingham, (2010) Grove Farm Wind Energy Project EIA Scoping Report 
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• Landscape Character Assessment: Guidance for England and Scotland Countryside Agency and SNH (SNH) 

publication, produced by the University of Sheffield and Land Use Consultants, 2002. 

• Guidance on the Cumulative Effects of Windfarms, Scottish Natural Heritage (Version 2 revised April 2005); 

• Guidelines on Environmental Impacts of Wind farms and Small Scale Hydro Electric Schemes, Scottish 

Natural Heritage, 2001; 

• Visual Assessment of Windfarms Best Practice University of Newcastle (2002). Scottish Natural Heritage 

Commissioned Report F01AA303A; 

• Visual Representation of Windfarms Good Practice Guidance, horner + maclennan and Envision, prepared 

for Scottish Natural Heritage, Scottish Renewable energy  Forum and Scottish Society of Directors of 

Planning, (2006 Report F03 AA 308/2); and 

• Siting and Designing Windfarms in the Landscape, Version 1, Scottish Natural Heritage 2009. 

5.4 Methodology 

Desk Study  

5.4.1 A desktop study was undertaken drawing upon published National, Regional and Local level publications, assessments 

and guidance to establish the broad planning and landscape context within which the existing development area is 

located.  This included:  

• National and Regional Landscape Character Assessments within 35km - Natural England’s National 

Character Areas (NCAs) 30, 38, 48, 49, 50, 51, 52, 68, 69, 70, 71, 72, 73, 74, 75, 93 and 94. Countryside 

Character Volume 4: ‘East Midlands’ and Countryside Character Volume 5: ‘West Midlands’. The East 

Midlands Region Landscape Character Assessment (EMRLCA).  

• County and District Landscape Character Assessments within 15km – Nottinghamshire, Derbyshire and 

Leicestershire Counties have a number of Landscape Character Assessments at a County or District level 

which have informed this assessment which are listed below –  

o Nottinghamshire County – Greater Nottingham LCA (2009) and Newark and Sherwood District 

Council LCA (2010).  

o Derbyshire County - The Landscape Character of Derbyshire (2003). 

o Leicestershire County - Leicester, Leicestershire and Rutland Landscape and Woodland Strategy 

(2001),  

• Baseline Information. The baseline for EIA purposes is taken as being the existing situation in January 2011.  

The baseline includes existing and consented wind turbine developments, in addition to those for which 

detailed planning applications have already been submitted. Consequently, the cumulative assessment is 

based on the existing situation plus development ‘in planning’ at the time of assessment. 

• Technical Information. Baseline technical information supplied by the Client and Project Team relating to the 

proposal, such as proposed turbine models; operations during construction and decommissioning; location 

and form of electrical connection etc.  

Illustrative Tools  

Visibility Maps 

5.4.2 Computer generated Zone of Theoretical Visibility (ZTV) maps have been prepared for the layout iterations of Grove 

Farm Wind Turbines, to assist the design development and assessment process.  These have been used in viewpoint 

selection and to illustrate the potential influence of the proposed development in the wider landscape.  

5.4.3 The ZTV maps indicate areas from where it may be possible to view part or the entire proposed wind turbine 

development.  However, the use of these maps needs to be qualified by the following considerations: 
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• For the 35km ZTV maps, the ZTV is based on a bare ground model - Ordnance Survey (OS), Landform 

Panorama data based on a 50m grid terrain model;  

• For the detailed 2km ZTV maps, the ZTV is based on a bare ground model - Ordnance Survey (OS), 

Landform Panorama data based on a 10m grid terrain model; 

• Both the 35km and 2km bare ground ZTV mapping is limited by the detail of the digital terrain model data 

used and does not take account of local topographic variations or screening from built form or vegetation;   

• The detailed Nottingham City ZTV maps are based on NextMap Britain 5m digital surface model (DSM) 

which includes surface features like vegetation and buildings; 

• The digital surface model ZTV mapping is limited by the detail of the information contained within the model 

data and the interpretation of this data.  For example, the tops of areas of vegetation, trees and woodlands 

are shown as theoretically visible when in reality, receptors would not be found in these locations;  

• Some areas of theoretical visibility may comprise woodland, moorland or agricultural land, where there is 

effectively no public access and the likelihood of views being experienced is consequently low; and 

• The ZTV maps do not take account of the likely orientation of a viewer, such as the direction of travel and 

there is no allowance for reduction of visibility with distance, weather or light. 

 

5.4.4 These limitations mean that the ZTV maps tend to overestimate the extent of the visibility, both in terms of the area from 

which the project is visible and the extent of the proposal, which is visible.  It should be considered as a tool to assist in 

assessing the theoretical visibility of the proposal and not a measure of the visual effect. 

Visualisations  

5.4.5 In addition to the general assessment of the study area, the assessment of landscape and visual effects of the proposal 

has been carried out from selected viewpoints. The methodology for viewpoint photography and subsequent 

photomontage and wireframe production is described below. 

Baseline Photographs 

5.4.6 Baseline photographs were captured on a Canon EOS 400D professional digital SLR camera with lens calibrated to 

50mm field of view. All photography was taken using a tripod fitted with a levelled panoramic head calibrated for the 

nodal point of the camera/lens combination. The lens was set at a viewing height of approximately 1.5m above ground 

level (as this is an average user’s sight level height), and locational data recorded with a hand-held GPS. 

5.4.7 Each of the viewpoint photographs presented is made up of several photographs stitched together using Adobe 

Photoshop software. Pictures were taken using a 50% overlap, and the central 50% cut out of the original picture and 

used in the stitching process. This process avoids the distortion that can occur at the edges of pictures. During the 

stitching process none of the photographs will be distorted in terms of scaling. We always ensure that photographic 

surveys are arranged when light and visibility conditions are at their clearest. Viewing conditions were noted from the 

Met Office archives.  

Wireframe and Photomontage Production 

5.4.8 A wireframe visualisation is a computer generated 3D outline of a particular structure (in this case a wind turbine 

development) is placed on top of a 3D ground terrain model which again is represented by a wireframe. No rendering is 

given to any of the surfaces. The actual dimensions of the structure are used to build a model, which as mentioned, is 

placed in position over a ground terrain model generated from Ordnance Survey Landform DTM tiles. 

5.4.9 A photomontage is the superimposition of a rendered, photorealistic, computer generated model of a structure on to a 

baseline photograph. 

5.4.10 The coordinates of the viewpoints were taken using a Global Positioning System (GPS) in the field. These coordinates 

are used to set up viewpoints in the 3D model using ReSoft Windfarm software (Release 4.0.1.3 or later), on which the 

turbine(s) and receptor locations are accurately plotted. The wireframes and photomontage are then both also 

generated using this software. 

5.4.11 The 3D model will be generated of the proposed development features to reflect the scale, height and massing of the 

turbines. The model of the turbines will be rendered and lit appropriate to the date, time and orientation on which the 

photograph will be taken. 

5.4.12 The wireframe and photomontage images are generated on a bare ground model and therefore do not take account of 

any vegetation or the built environment between the viewpoint and the proposed development. As such, they represent 

a worst case view. Each of the wireframes will be checked using site survey data and professional judgment to 

ascertain whether there is any screening of the view caused by vegetation or buildings. 
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5.4.13 For this assessment, the visualisations have been presented with a comfortable viewing distance from the page. 

Panoramas, wireframe views and photomontages are presented with a minimum 300mm viewing distance.  Most of the 

photographs, wireframes and photomontages have been produced at a 75 degree angle of view, where viewpoints are 

closer to the proposed development; this has been extended to a 120 degree view and where cumulative effects are 

being assessed; the angle of view has been extended to a series of 90 degree views to illustrate simultaneous and 

successive cumulative effects. This provides a visual context for the proposed development and conforms to best 

practice2. 

Field Survey  

5.4.14 An initial field visit was made in May 2010 to inform the baseline and further field survey work has been undertaken 

during periods of clear visibility between February 2011 and June 2011. This has allowed the landscape character and 

the visual amenity of the area to be experienced in a range of different conditions and seasonal variation. 

5.4.15 The landscape of the application site was assessed for any particular features that contribute to the landscape 

character of the site or are important to the wider landscape setting. In particular, the form and pattern of the land at 

Grove Farm was assessed from the site and surrounding area to better understand its character and to take these 

qualities into account in the siting and design of the proposed development. 

5.4.16 The landscape character areas for the study area, at a National, Regional and Sub-Regional level were reviewed and 

the key characteristics of the landscape were identified. The field surveys provided an experience of the character 

areas of the study area and verification of how these areas might be affected by the proposed development. 

5.4.17 The visual amenity of the study area was surveyed to note the general characteristics. This included both static and 

sequential views, from a comprehensive range of receptors representative of the range of views and viewer types likely 

to experience the proposed development. Views from a variety of distances, aspects, elevations and extents were 

included. Receptor types include individual properties and settlements; main transport routes; main visitor locations; 

areas of cultural significance; the range of landscape character types within the study area; and the cumulative effects 

of the proposal in combination with other existing or proposed wind turbine developments in the study area. 

5.4.18 The study area was traversed extensively during the field survey to allow a more detailed and accurate understanding 

of the theoretical visibility of the proposal than the ZTV maps can provide. The field survey allows the assessors to 

judge the likely scale, distance, extent and prominence of the proposed development directly. 

5.4.19 The field survey is essential to informing the sequential assessment, through the experience of each of the routes under 

consideration, to provide an understanding of the essential characteristics, and how these are likely to be affected by 

the proposal. The field survey is also necessary in assessing the combined effect of the various developments under 

consideration. 

Identifying Effects  

Nature of Effects  

5.4.20 The Guidelines for Landscape and Visual Impact Assessment describes the nature of effects as follows:  

5.4.21 “…Effects can be negative (adverse) or positive (beneficial); direct, indirect, secondary or cumulative and be either 

permanent or temporary (short, medium or long term).  They can also arise at different scale (local, regional or national) 

and have different levels of significance (local, regional or national)”. (p.84, para 7.6) 

5.4.22 The assessment of landscape and visual effects has been carried out in a systematic and comprehensive manner 

according to the most recent best practice guidance.  Landscape and visual effects have been assessed in detail at 

each viewpoint, and also more generally within the study area as a whole. 

5.4.23 In order to provide consistency and transparency in the assessment process, the criteria by which the significance of 

the effect has been determined are set out within this methodology and applied systematically.   

Identifying the Type and Duration of Effects  

5.4.24 In line with best practice guidance, the assessment of landscape and visual effects focuses on the elements of the 

proposal that are likely to have a significant effect.   

5.4.25 The development proposals are described within Chapter 3 – description of the proposed development, which identifies 

the individual components and operations of the proposal. The type and duration of the landscape and visual effects 

likely to arise from these fall within three main stages as follows:  

                                                           
2
 Visual Representation of Windfarms Good Practice Guidance, horner + maclennan and Envision, prepared for Scottish Natural 

Heritage, Scottish Renewables Forum and Scottish Society of Directors of Planning, (2006 Report F03 AA 308/2). 
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• Construction: temporary and of a short duration; 

• Operational: the proposed operational phase of the wind turbines is 25 years; and 

• Decommissioning: temporary and of a short duration.   

5.4.26 The majority of the elements of the proposed development would be removed at the decommissioning stage. 

Nature and Scope of Effects 

5.4.27 The landscape and visual resource of an area can be affected both directly and indirectly. Changes which affect the 

physical features of the site (i.e. vegetation, buildings and landform), or the character area in which the site is located 

are generally direct, whereas an effect arising on the character of surrounding landscape character areas is indirect.  

Landscape Effects  

5.4.28 The wind turbine proposal can directly affect the land cover, landscape features and the landscape character of the site. 

In addition, the operational activities associated with the proposal, including the movement of vehicles during the 

construction, operation and decommissioning phases, can extend the direct physical effects beyond the immediate site 

area. The wind turbine proposal can also affect the landscape character of the study area. These effects are 

determined through an assessment of the existing character of the landscape, and how this is likely to be altered by the 

development proposals. 

Visual Effects  

5.4.29 Visual effects have been assessed both generally across the 35km study area and at viewpoints. The detailed 

viewpoint assessments consider both landscape and visual effects and both static & sequential effects; 

• Static Effects: The assessment of static visual effects is through analysis of individual viewpoints, 

considered representative of the range of views within the study area.   

• Sequential Effects: Sequential effects occur when moving along a linear route, as the observer moves from 

one point to another and gains views of other wind developments or a different view of the same 

development.  Assessment of the sequential effects takes into account the direction of travel, the proportion 

of the journey affected and the relative distance from the proposed development.   

Cumulative Effects  

5.4.30 Cumulative effects arise from changes brought about by one wind turbine development in conjunction with those of 

another.  All wind turbine developments that are operational, are under construction, that have planning consent, or that 

are the subject of undetermined applications and lie within 35km of the proposed development have been considered in 

the cumulative assessment process, in addition wind turbine developments that lie within 70km of the proposed 

development have been mapped to provide the cumulative context.  The cumulative wind turbine developments 

identified are listed in Table 5.17. 

5.4.31 The assessment of cumulative effects uses the visualisation tools available to the assessment of landscape and visual 

effects. ZTVs, wireframes, viewpoint assessment, site visits and photomontages have all been used as part of this 

assessment. The approach used to assess the significance of cumulative effects is discussed further in section 5.4.56 – 

5.4.63 of this chapter. 

Relevant Considerations  

5.4.32 The assessment of effects of wind turbines requires a range of factors to be taken into account, including:  

• Backdrop: turbines seen against a simple backdrop, e.g. sky or moorland, will generally appear more 

coherent than those viewed against a complex variety of backdrops. 

• Scale: the scale of the receiving landscape affects its ability to accommodate particular proposals. In 

general, the large scale of the turbines tends to be better accommodated in a large scale and relatively 

simple landscape. Contrasts in scale, where the turbines seen in the context of elements of a more domestic 

scale such as dwellings can increase the magnitude of effect; 

• Focus: specific viewpoints often focus in a particular direction. The location of the proposed development 

site in relation to this focus can affect the significance of the effect, particularly as individual turbines and 

wind turbine developments can form strong focal points within the landscape;   

• Unity: the relationship of the turbines to each other affects whether the wind turbine development reads as a 

cohesive entity or appears fragmented. Overlapping turbine blades can increase the magnitude of visual 

effect. It is almost inevitable that some overlapping will occur, but the extent to which this happens, and the 

importance of the views from where this occurs has an influence on the significance of the effect.  Other 
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vertical elements, such as pylons, can also detract from the unity of the proposal and add to a sense of visual 

confusion; and 

• Setting: the combination of landform, foreground, background and features within a view, which provide the 

landscape setting, influences the nature of the effect of a wind turbine development. Setting also relates to 

the complexity or simplicity of the landscape or view, the sense of remoteness or development, which 

provides the context for the proposal. 

Assessment Criteria  

5.4.33 The objective of the assessment process is to identify and evaluate the potentially significant effects arising from the 

proposed development. Through an iterative process, the assessment informs the layout in an effort to prevent, reduce 

or offset the effects during the siting and design of the proposal.   

5.4.34 The assessment then identifies the residual effects likely to arise from the finalised design. In order to provide a level of 

consistency and transparency to the assessment, and allow comparisons to be made between the various landscape 

and visual receptors subject to assessment, the assessment of significance is based on pre-defined criteria. 

5.4.35 In the context of this project ‘landscape’ includes urban landscape or townscape.  The term ‘landscape’ has been used 

for the majority of the time and the term ‘townscape’ has been used when specifically referring to urban landscape or 

townscape characteristics. Both terms are however interchangeable, depending on the nature and context of the area.   

Landscape Criteria 

5.4.36 The sensitivity of a landscape to change varies according to the nature of the existing resource and the nature of the 

proposed change. The landscape resources within the study area that could be affected by the proposed development 

include: 

• physical resources such as landform, trees, hedges, field boundaries, tracks, water courses, etc.; 

• landscape / townscape character areas; 

• national landscape designations; 

• designated parks and gardens included on the English Heritage Register of Parks and Gardens of Special 

Historic Interest, maintained and updated by English Heritage; and 

• other cultural heritage interests that contribute to landscape character. 

5.4.37 Landscape receptors are defined as those landscape resources within the study area from which the proposed 

development could be visible.  The ZTV analysis and field assessment studies were used to check the potential visibility 

of the landscape resources within the study area. 

5.4.38 Landscape effects arise from changes to the physical components of the landscape, its character and how this is 

experienced.  This may, in turn, affect the perceived value attached to the landscape.  The significance of landscape 

effects is assessed by considering the sensitivity of the landscape and the predicted magnitude of change in relation to 

the baseline conditions.   

5.4.39 In order to take cognisance of the urban context of this project, an appraisal of townscape character has been 

undertaken. Townscape character is a composite of physical and cultural elements which combine to create a common 

‘sense of place’ and identity which can be used to categorise the townscape landscape into definable units (townscape 

character areas).   

5.4.40 Townscape quality and value are frequently addressed by reference to international, national, regional and local 

designations determined by statutory and planning agencies.  Absence of such a designation, however, does not infer a 

lack of quality or value. Townscape Quality relates to the intrinsic aesthetic appeal demonstrated by a character area, 

zone, feature or component within the townscape. Factors such as accessibility and local scarcity can render areas of 

nationally unremarkable quality highly valuable as a local resource. 

5.4.41 Townscape Value has been assessed as being High, Medium or Low. Townscape Quality has been assessed based 

on a five point scale ranging from Highest Quality to Poor Quality and evaluated against the following criteria: 

Table 5.2 Townscape Quality Criteria  

Quality Class Criteria 

Highest Quality 
 

Very attractive, unique or outstanding townscape character with clearly distinctive characteristics, features and 
elements;   
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Widespread use of quality materials;   
Very strong urban structure, characteristic patterns and balanced combination of built from and open space; 
Outstanding example in the area of well cared for townscape or set of features; 
Unique sense of place; 
No detracting features. 

Very Attractive 
 

Very attractive townscape with distinctive or unusual features and elements; 
Evident use of quality materials; 
Strong urban structure, characteristic patterns and balanced combination of built form and open space; 
Strong sense of place; 
Few detracting features; 
Good example in the area of a reasonably well cared for townscape or set of features. 

Good Quality 
 

Attractive townscape  of mixed character with some distinctive features; 
Recognisable urban structure, characteristic patterns and combinations of built form and open space are still 
evident; 
Sense of place; 
Some detracting features. 

Ordinary  
 

Commonplace, unremarkable and scenically with limited variety or distinctiveness; 
Distinguishable urban structure, characteristic patterns and combinations of built form and open space;  
Un-stimulating or poorly related set of townscape features; 
Some dominant detracting features. 

Poor Quality 

Aesthetically and scenically monotonous townscape often in decline; 
Weak or degraded urban structure, characteristic patterns and combination of built form and open space; 
Frequent dominant detracting features; 
Visually conflicting, disturbed or derelict. 

 

5.4.42 The sensitivity of the landscape to change is defined for each landscape character area (LCA) or within urban 

landscapes, each townscape character area (TCA). This is based on interpretation of a combination of all or some of 

the criteria outlined in Table 5.3 below. 

Table 5.3 Landscape Sensitivity Criteria  

Criteria  
Landscape Sensitivity 

High High-medium Medium  Med-low Low 

Landscape designations  

Landscape 
designated for 
its national 
landscape value  

Landscape 
designated for 
regional or county-
wide landscape value 

Undesignated 
landscape which may 
be valued locally - for 
example an important 
open space 

No designations 
present 

No designations 
present 

Landscape quality 

Iconic 
landscape, of 
national 
significance 

Distinctive landscape 
with strong sense of 
place and integrity  

Landscape with 
relatively ordinary 
characteristics, some 
detractors 

Landscape with 
weak sense of 
place and/or several 
detractors 

Extensive 
detractors 
overwhelm 
sense of place 

Cultural heritage interests 
that contribute to 
landscape character 

Contains 
features or sites 
of national 
importance 

Contains sites of 
regional importance 

Contains some 
features of interest 

Few features of 
interest 

No features of 
interest 

Landscape characteristics 
such as pattern, scale, 
form, tranquillity, wildness 

Landscape 
characteristics 
very highly 
sensitive to 
development 

Landscape 
characteristics are 
highly sensitive to 
development 

Characteristics 
moderately sensitive 
to change from 
development 

Characteristics not 
greatly affected by 
development 
 

Characteristics 
not affected by 
development 

 

5.4.43 The magnitude of change affecting the baseline landscape / townscape resources is based on an interpretation of a 

combination of the criteria set out in Table 5.4 below.   

Table 5.4 Magnitude of Change on Landscape Resources 

Class Criteria 

Very large 
Very extensive, highly noticeable change, affecting most key characteristics and dominating the 
experience of the landscape 
Introduction of highly incongruous development 

Large 
Extensive, noticeable change, affecting many key characteristics and the experience of the landscape 
Introduction of many incongruous elements  
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Medium 
Noticeable change to a significant proportion of the landscape, affecting some key characteristics and 
the experience of the landscape 
Introduction of some uncharacteristic elements  

Small 
Minor change, affecting some characteristics and the experience of the landscape to an extent 
Introduction of elements that are not uncharacteristic 

Negligible Little perceptible change 

 

5.4.44 The degree of significance of effects on the landscape resource, both negative and positive, is determined from a 

combined evaluation of the landscape sensitivity and the magnitude of change as set out in Table 5.6. 

Visual Criteria 

5.4.45 Visual effects result from the changes in the composition of available views, due to changes to the landscape and to the 

overall visual amenity.  The significance of the effect is determined by the sensitivity of the visual receptor (people 

experiencing the effect) and the magnitude of the visual effect.  The degree to which people are affected by changes 

within a landscape depends on a number of factors, including: 

• receptor activities, such as relaxing at home, taking part in leisure, recreational and sporting activities, 

travelling or working; 

• whether receptors are likely to be stationary or moving and how long they will be exposed to the change at 

any one time; 

• the importance of the location, as reflected by designations, inclusion in guidebooks or the facilities provided 

for visitors; 

• extent of the route or area over which the changes would be visible; 

• frequency – whether receptors will be exposed to the change daily, frequently, occasionally or rarely; and 

• orientation of receptors in relation to the proposed development, whether views are oblique or direct. 

5.4.46 Table 5.5 illustrates some of the likely sensitivity of key visual receptors within the study area.  In practice, a location 

may have different levels of sensitivity, according to the different receptors at that location.  The sensitivity of any one 

group of receptors may also be different at different locations.  The specific combinations of factors that have influenced 

the judgement of sensitivity are described in the individual viewpoint assessments (see Technical Appendix 5.1). 

Table 5.5 Visual Sensitivity 

High Med-high Medium Low-med Low 

Users of outdoor 
recreational facilities, on 
recognised national 
cycling or walking routes 
or in nationally designated 
landscapes  

Users of outdoor 
recreational facilities, in 
locally designated 
landscapes or on local 
recreational routes that 
are well publicised in 
guide books  

Users of the public 
rights of way network, 
with other purposes 
than just enjoying the 
view (e.g.  walking the 
dog) 
 

People engaged in 
active outdoor sports 
or recreation and less 
likely to focus on the 
view  
 

 

 

Road and rail users in 
nationally designated 
landscape or on 
recognised scenic routes, 
likely to be travelling to 
enjoy the view 

Users of transport 
routes, orientated 
towards the proposed  
development, likely to 
be travelling for other 
purposes than just the 
view  

Road and rail users 
likely to be travelling to 
work with oblique 
views of the proposed 
development 

 

Principal views from 
dwellings (e.g.  ground 
floor windows) orientated 
towards the proposed  
development 

Secondary views from 
dwellings (e.g.  from upper 
floors or garden ground) 
orientated towards the 
proposed development 

Oblique views from 
dwellings  

 

People engaged in 
work activities 
indoors, with 
limited 
opportunities for 
views of the 
proposed 
development 

 

5.4.47 The magnitude of the visual effect resulting from the proposed development at any particular viewpoint is based on the 

interpretation of a combination of a range of factors, set out in Table 5.7.  Some of these are largely quantifiable, and 

include:  
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• Distance: the distance between the receptor and the proposed development. Generally, the greater the 

distance, the less the magnitude of the effect.  

• Extent: the extent of the proposal that is visible.  

• Proportion: the angle of view occupied by the wind turbine development in proportion to the overall field of 

view. For a given angle of view, the magnitude of effect of the wind turbine development will generally be 

less where the overall view is more panoramic.   

• Duration: An effect experienced over an extended period of time is likely to result in a greater magnitude of 

change than an effect which of a short duration, such as a glimpse from a road.   

• Orientation: the angle of the view between the receptor and the proposed development will affect the 

magnitude of effect.  

• Context: the elements, which in combination provide the setting and context to the proposal (they can also 

increase complexity). 

• Colour: the colour of the turbines has been selected on the basis that, in the majority of views, the turbines 

will appear against the sky. Where the landform forms the background to the view, this can have an effect on 

the magnitude of change.   

5.4.48 The factors set out in Table 5.6 below, may also modify the visual effect and therefore taken into account in the 

viewpoint assessments. Some are related to human perception and some related to the physical environment. 

Table 5.6 Additional Factors that affect Apparent Magnitude 

Tend to reduce apparent magnitude Tend to increase apparent magnitude 

Sky-lining Back-grounding 

Absence of visual clues Visual clues 

Turbines not focal point Turbines as focal point 

Complex scene Simple scene 

High elevation of viewpoint Low relative elevation 

Table 5.7 Magnitude of Visual Effects 

Class Description Appearance in Field of Vision 

Very large Dominant 

Commanding, controlling the view 
Creation/removal of a dominant visual focus 
Highly incongruous elements or pattern introduced 
High proportion of the view affected 

Large Prominent 

Major change to the view, striking, sharp, unmistakeable, easily seen 
Creation/removal of major visual focus 
Incongruous elements or pattern introduced 
Significant proportion of the view affected 

Medium Conspicuous 

Noticeable change to the view, distinct, clearly visible, well defined 
Creation or removal of a visual focus that may compete 
Some elements of the proposed development fit the existing pattern 
Some of the view affected  

Small Apparent 

Minor change to the view but still evident 
Little change to focus of the view 
Fits intrinsic visual composition 
Little of the view affected 

Negligible Inconspicuous 
No real change to perception of the view 
Weak, not legible, hardly discernible  

 

Mitigation Measures to Reduce Predicted Negative Effects 

5.4.49 One of the main purposes of the Environmental Impact Assessment (EIA) process is to influence and improve design, 

through iteration.  As part of the assessment of landscape and visual effects, it is also necessary to consider what 

mitigation measures might be possible in order to reduce any significant negative effects identified. 

Significance of Effect  

5.4.50 The following terms have been used to define residual effects on the landscape resources: 
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• Adverse: the proposed development results in direct loss of physical resources, weakens key characteristics 

or negatively affects the integrity of a landscape designation; and 

• Positive: the proposed development may replace physical resources or strengthen the landscape 

characteristics. 

5.4.51 The following terms have been used to define residual effects on the visual resources: 

• Adverse:  the proposed development results in a loss of visual amenity; and 

• Positive:  the visual amenity is improved by the proposed development. 

Degree of Significance 

5.4.52 The degree of significance of effects, both adverse and positive, is determined from a combined evaluation of the 

landscape and visual sensitivity and the magnitude of change.  This is summarised in Table 5.8, which also illustrates 

the degree of significance for intermediate classes of magnitude of change.  The assessment follows recommendations 

for the assessment of visual effects, in guidance published by Scottish Natural Heritage3, which states that:   

“The…matrix of three classes on each axis producing 9 cells, only 3 of which are typically judged as significant, is in our 

view simplistic and unrefined and quite unsuitable as a tool for widespread use.  In particular it implies a degree of 

certainty about a very restricted definition of significance that we do not believe is justified.  Expanding a 3 x 3 (9 cells) 

matrix to 4 x 4 (16 cells) or even 5 x 5 (25 cells) is much more representative of the diversity of size and sensitivity 

found in visual impact assessment.”   

5.4.53 A conclusion that an effect is 'significant' should not be taken to imply that the proposed development is unacceptable.  

Significance of effect needs to be considered with respect to the extent over which it is likely to be experienced.  

5.4.54 The following matrix uses five classes on each axis but, for clarity, also includes the intermediate classes of magnitude 

of change. 

Table 5.8 Significance of Landscape and Visual Effects 

 Sensitivity 

Magnitude of 
change 

High Med-high Medium Low-med Low 

Very large Major++ Major+ Major Mod-major+ Mod-major 

Large-v large Major+ Major Mod-major+ Mod-major Mod+ 

Large Major Mod-major+ Mod-major Mod+ Moderate 

Med-large Mod-major+ Mod-major Mod+ Moderate Mod-minor+ 

Medium Mod-major Mod+ Moderate Mod-minor+ Mod-minor 

Small-med Mod+ Moderate Mod-minor+ Mod-minor Minor+ 

Small Moderate Mod-minor+ Mod-minor Minor+ Minor 

Small-neg Mod-minor+ Mod-minor Minor+ Minor Minor-neg+ 

Negligible Mod-minor Minor+ Minor Minor-neg+ Minor-neg 

 

5.4.55 Where overall effects are predicted to be mod-major or higher, these are considered to be significant for the purposes 

of the Environmental Impact Assessment Regulations.  Overall effects of mod+ may be significant if experienced over 

an extensive proportion of a receptor, area or route.  Changes of moderate or less are not likely to result in significant 

effects.   

                                                           
3
 Scottish Natural Heritage, (2002) Visual Assessment of Windfarms Best Practice, Scottish Natural Heritage Commissioned Report F01AA303A. 
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Cumulative Effects 

5.4.56 The approach used to determine cumulative effects has drawn on guidance on cumulative impact assessment 

published by the Department of Trade and Industry
4
 (DTI) and Scottish Natural Heritage

5
 (SNH).   

5.4.57 In the first instance, ZTVs for each of the other 11 wind turbine developments were overlain with that for the proposed 

development, in order to establish the likely inter-visibility of the proposed development with each of the existing or 

planned wind turbine developments (Figures 5.C1 – 5.C11).  The analysis of these cumulative ZTVs established the 

general patterns of theoretical cumulative visibility, within the study area.  The representative viewpoints were then used 

to understand in more detail the likely cumulative effects arising as a result of the proposed development in combination 

with the other 11 existing or planned wind turbine developments.  The analysis distinguishes two types of cumulative 

effect: those arising from simultaneous visibility, where there are two or more developments visible within a 90° field of 

view from a single location; and successive effects, where two or more wind turbine developments are visible from one 

location but not within the same 90° field of view, so that the viewer must move his or her head to see both or all wind 

turbine developments.   

Magnitude of Cumulative Change 

5.4.58 Cumulative landscape and visual effects may result from additional changes to the baseline landscape or visual 

resources, as a result of the proposed development, in conjunction with other wind turbine developments.  The 

emphasis of the assessment is on the additional changes the proposed development may bring to the cumulative 

situation of other existing and proposed wind turbine developments and not the combined effect of all the wind turbines 

potentially visible. 

5.4.59 The principle of magnitude of cumulative change thus makes it possible for the proposed development to have a major 

effect on a particular receptor, while having only a minor cumulative effect in conjunction with other existing wind 

developments. 

5.4.60 The magnitude of cumulative change arising from the proposed development is assessed as very large, large, medium, 

small or negligible, with intermediate categories, based on interpretation of the following largely quantifiable parameters: 

• the number of existing and proposed wind developments visible; 

• the distance to existing and proposed wind developments; 

• the direction and distribution of existing and proposed wind developments; and  

• the landscape setting, context and degree of visual coalescence of existing and proposed wind 

developments. 

5.4.61 The cumulative assessment has evaluated the magnitude of cumulative change arising at each viewpoint as a result of 

the proposed development, in combination with each of the other wind turbine developments. 

Significance of Cumulative Effects 

5.4.62 SNH guidance on cumulative assessment describes the need to understand whether the proposed development 

exceeds the threshold of acceptability for the total number of wind turbine developments in an area.  In order to identify 

when a landscape has reached its capacity in terms of wind turbine developments, it is necessary to refer to the plans 

and policies that identify the landscape objectives and policies for the area. These are set out in detail within Chapter 4 

- Planning Policy of this ES. 

5.4.63 The significance of any cumulative effect identified has been assessed as major, moderate, minor or negligible, with 

intermediate categories.  As in the case of non-cumulative effects, the matrix shown in Table 5.8 is used as the basis 

for professional judgement that considers both receptor sensitivity and the predicted magnitude of change. 

                                                           
4 Landscape Design Associates, (2000) A Guide to Assessing the Cumulative Effects of Wind Energy Development, Department of Trade and Industry Department of Trade and Industry. 

5 Scottish Natural Heritage, (2005) Cumulative Effect of Windfarms, Natural Heritage Guidance Note version 2. http://www.snh.org.uk/pdfs/strategy/Cumulativeeffectsonwindfarms.pdf.   
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5.5 Baseline Information 

5.5.1 The baseline description of the existing landscape character, landscape designations and existing visual resources is 

described in this section. Because the study area is substantial (35 km radius), it contains potentially very large 

numbers of landscape and visual resources. Therefore, a more detailed study within 15km of the proposed 

development was carried out, as this reflects where significant changes to the existing landscape and visual resource 

are most likely to occur. The detailed assessment zones are broken into the following study areas and receptor types – 

individual properties within 2km, small settlements within 5km, bigger towns within 15km, larger settlements within 

35km, minor roads within 2km, secondary roads within 10km, main roads within 35km and recreational routes within 

35km of the nearest wind turbine. 

Existing Landscape and Visual Context 

5.5.2 The University of Nottingham’s Grove Farm lies to the south of the city of Nottingham, between Beeston and West 

Brigford. The site area can be found within the northern half of a large strip of land that is relatively low lying at 

approximately 25m AOD with the River Trent immediately to the south of the site and the Beeston Canal immediately to 

the North.  

5.5.3 The site comprises small to medium scale rectilinear fields or recreational grounds bounded by hedgerows and trees 

interspersed with small areas of fast growing scrub. These mature boundaries help define the patchwork of open 

spaces within this large, flat, urban edge landscape. 

5.5.4 An industrial area, containing the pharmaceutical company Boots, is located to the north of the site.  The Lilac Grove 

Sewage Treatment Works is located to the north west of the site, but is separated from it by the Beeston Canal. 

Overhead lines and pylons cross the site and also run alongside the Beeston Canal. According to the Environment 

Agency (see Chapter 8) the majority of the site is located within an area which has a significant chance of flooding. 

5.5.5 Clearly, a wind turbine development anywhere is likely to affect the existing landscape character. Where the character 

has already been modified by existing wind turbine development(s), this will affect the baseline landscape and 

consequently affect the likely magnitude of change resulting from the proposed development. 

Legislative Background  

5.5.6 Key relevant European, UK and English policy documents on renewable energy were reviewed in respect of the 

proposed development and are set out in Chapter 4 – Planning Policy. Those National level planning policy and 

guidance documents relevant to landscape in respect of the proposed development are listed in 5.3 of this chapter. 

Regional and Local level planning policy documents relevant to landscape in respect of the proposed development are 

listed below. 

Regional Policy - The East Midlands Regional Plan (2009) 

5.5.7 The Regional Spatial Strategy for the East Midlands (2009) as the East Midlands Regional Plan (2009) provides a 

broad development strategy for the East Midlands up to 2026. Relevant policies are as follows -  

• Policy 1 - Regional Core Objectives 

• Policy 26 - Protecting and enhancing the Region’s Natural and Cultural Heritage 

• Policy 28 - Regional Priorities for Environmental and Green Infrastructure 

• Policy 31 - Priorities for the Management and Enhancement of the Region’s Landscape 

• Policy 33 - Regional Priorities for Strategic River Corridors 

• Policy Three Cities SRS 1 – Definition of Principal Urban Areas 

• Policy Three Cities SRS 2 – Sub-Regional Priorities for Green Belt Areas 

 

Local Policy  

5.5.8 The Local Plans for Nottingham City Council and Broxtowe Borough Council have a number of policies relevant to 

landscape in respect of this proposal, as follows –  

Local Policy - Nottingham City Council Local Plan, (adopted 2005) 

5.5.9 Policy BE5 - Landscape Design 
‘Where landscaping is required in order to enhance the appearance of development and integrate it into its 
surroundings, the following policy will apply….Hard and soft landscaping can considerably enhance development. 
However, the ongoing management of landscaped areas is crucial to their sustainability. This can be achieved by use of 
planning conditions or planning obligations and management agreements with landowners and developers.’ 

5.5.10 Policy BE8 - City Skyline and Tall Buildings 
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‘The City’s topography and historic buildings provide a distinctive skyline … Any development that rises above the 
predominant height of surrounding buildings will impact on the skyline of the City…..The visibility of the development in 

longer views must be taken into account, as well as the immediate impact.’ 

5.5.11 Policy BE14 – Historic Parks and Gardens 
‘Planning permission will not be granted for development that would be detrimental to the character, setting or 
appearance of a registered Park or Garden of Special Historic Interest, or the Nottingham Castle Grounds’ 

5.5.12 Policy NE7 – Landscape 
‘Planning permission will not be granted for development that would damage or detract from the overall character and 
appearance of Mature Landscape Areas, as shown on the Proposals Map, prominent ridge lines or other important 
topographical or landscape features.….Interpretation of, and the effects of development on, prominent ridge lines or 
other important topographical or landscape features will be considered on the merits of the individual case.’ 

5.5.13 Policy NE8 – Green Belt 
‘There is a general presumption against inappropriate development within the Green Belt, in accordance with PPG2, 
‘Green Belts’. The fundamental aim of this policy is to maintain the openness of the Green Belt.’ 
 

Local Policy – Broxtowe Borough Council Local Plan, (adopted 2004) 

5.5.14 Policy E8 – Development in the Green Belt 
‘Planning permission will not be granted for development in the Green Belt except where it constitutes  appropriate 
development’ 

5.5.15 Policy E9 – Visual Impact of Development on Green Belt 
‘Development in the Green Belt which is considered appropriate in accordance with the provisions of Policy E8, and 
development which is outside the Green Belt but conspicuous from within it, will not be permitted if the development, by  
reason of its siting, design or materials, would harm the open character in the former case or visual amenities of the 
Green Belt in both cases’ 

5.5.16 Policy E12 – Protected Open Areas 
‘Development will not be permitted which would detract from the character or function of the protected open areas 
shown on the Proposals Map’ 

5.5.17 Policy E13 - Prominent Areas for Special Protection 
Development will not be permitted which would ‘adversely affect the character or appearance’ of the Prominent Areas 
for Special Protection shown on the Proposals Map. 

5.5.18 Policy E14 - Mature Landscaped Areas 
‘Planning permission will not be granted for development which could damage or destroy the value of the Mature 
Landscape Areas’. 

5.5.19 Policy E25 - Renewable Energy Development 
Planning permission will be granted for developments which incorporate renewable energy techniques, provided they 
would not cause harm to:  a) Residential amenity; b) Landscape quality and character; c) The character and 
appearance of buildings; or d) Nature conservation interests. 
 

Landscape Character Baseline  

5.5.20 Landscapes are the product of a combination of elements including: the underlying geology, the landform, land cover, 

land use and land management. Understanding the characteristics of the landscape allows informed decisions to be 

made on how to manage change and development while retaining the characteristics that help define sense of place. 

5.5.21 The assessment of the character of the landscape of the site and the surrounding area has been informed by the 

descriptions within the relevant landscape character area assessments. This information has been checked and 

supplemented with observations from the field survey.  

5.5.22 The assessment has drawn from the Countryside Agency’s Countryside Character descriptions for all of the 35 km 

study area and from District and County Landscape Character Assessments for those areas within 15 km of the 

development. 

National Landscape Character  

5.5.23 Natural England, with support from English Heritage, has undertaken a detailed review and classification of broad areas 

with similar landscape characteristics across England, called National Character Areas (NCAs). In 2005 they produced 

the ‘Character of England Landscape, Wildlife and Cultural Features Map’ which sub-divides England into 159 NCAs, 

described in eight regional volumes. The study area mainly falls within the East Midlands region which is described 

within Countryside Character Volume 4: East Midlands. A small part of the western fringe of the study area lies within 

the West Midlands region, covered by Countryside Character Volume 5: West Midlands.  
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5.5.24 There are seventeen NCAs within the 35km study area, these are listed in the table below along with their key 

characteristics, and are shown on Figure 5.3a. NCAs are broad areas of similar character and form part of the data 

gathered for a Landscape Character Assessment (LCA). For the purposes of this report, therefore, the impact of the 

proposed development on these NCAs has not been assessed. 

Table 5.9 Natural England’s National Landscape Character Areas. 

Area 
Ref 
No. 

Character 
Area Name 

Landscape Character Description -                              
Key characteristics  
(Natural England citation summary) 

30 Southern 
Magnesian 
Limestone 

• Elevated ridge with smoothly rolling landform, dissected by dry valleys;  

• Predominantly Magnesian Limestone geology which influences soils and ecological character;  

• Long views over surrounding lowland;  

• Fertile intensively farmed arable land;  

• Large fields bounded by low cut thorn hedges creating a generally large scale, open landscape;  

• Large number of country houses and estates with parkland, estate woodlands, plantations and game 

coverts; 

• Woodlands combining with open arable land to create a wooded farmland landscape in some parts;  

• Unifying influence of creamy white Magnesian Limestone as a building material often combined with 

red clay pantile roofing;  

• River valleys and gorges cutting through the ridge exposing the underlying rock;  

• Industrial influences, especially in the Aire and Don Valleys and other central valleys and along the 

coal measures fringe, with mines, shale tips, transport routes, power lines and industrial 

settlements;  

• Main transport corridor of the A1 which is often apparent in areas of otherwise undisturbed rural 

landscape; and 

• Archaeological remains reflecting the long standing importance of the area for the settlement and 

transport. 

38 Nottinghamshire
, Derbyshire & 
Yorkshire 
Coalfield 

• Widespread evidence of industrial activity including mine buildings, former spoil tips, and iron and 

steel plants;  

• Complex mix of built-up areas, industrial land, dereliction and farmed open country; 

• Many areas affected by urban fringe pressures creating fragmented and downgraded landscapes;  

• Substantial areas of intact agricultural land in both arable and pastoral use;  

• Small, fragmented remnants of pre-industrial landscape and semi-natural vegetation, including many 

areas of woodland, river valley habitats, subsidence flashes and other relict habitats;  

• Ever present urban influences from major cities, smaller industrial towns and mining villages;  

• Widespread influence of transport routes, including canal, road (M1, M62) and rail, with ribbon 

developments emphasising the urban influence in the landscape;  

• Rolling landforms with hills, escarpments and broad valleys;  

• Local variation in landscape character reflecting variations in underlying geology; and 

• Strong cultural identity arising from history of coal mining and other heavy industry. 

48 Trent & Belvoir 
Vales 

• Gently undulating landform, with shallow ridges dropping down gently to broad river valleys; 

• Open, arable or mixed farmed landscape, strongly rural in feel, with trimmed hedges and few 

hedgerow trees; woodlands only locally significant;  

• Frequent nucleated villages with red brick houses, roofed with pantiles, and spired churches 

prominent in long views;  

• Large market towns with historic centres and substantial churches visible from afar, notably Newark, 

Grantham, Southwell, Lincoln;  

• Subtle variations within the area from the remote and pastoral landscape of the Vale of Belvoir, to 

the more undulating and wooded farmland north-east of Nottingham and the open arable lands to 

the north and east;  

• Urban development closely confined to major centres, in particular the outskirts of Nottingham; and 

• Elsewhere the open, undeveloped and rural character strongly influenced locally by power stations, 

pylons and sand and gravel extraction on the Trent floodplain. 

49 Sherwood • Rolling landforms with numerous dry valleys;  

• Large amount of woodland, particularly oak-birch broadleaved woodland and conifers;  

• Extensive, enclosed, arable farmlands with rectilinear field patterns divided by low, treeless hedges;  

• Strong contrast between open arable fields and woodlands;  

• Strong heathland character, diminishing in north, often evident at roadsides and in woodlands;  

• Parks and estates;  

• Conspicuous remains of coal industry - including disused mines, pit heaps, old railway lines and 

mining settlements;  

• Narrow river corridors with pasture, flood meadows and woodland, often in sharp contrast to the 

adjacent arable farmland;  

• Urban influences around Nottingham and the larger western towns;  

• Quarrying of sandstone for industrial aggregates; and  

• Buildings of local sandstone with older building materials being generally red brick and pantile. 

50 Derbyshire Peak • Transitional zone between the natural beauty of the Peak District National Park and the 
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Area 
Ref 
No. 

Character 
Area Name 

Landscape Character Description -                              
Key characteristics  
(Natural England citation summary) 

Fringe & Lower 
Derwent 

industrialised urban areas of the Coal Measures;  

• Broadly similar elevational range of 100 metres - 300 metres including numerous outlying ridges 

separated by impressive, sometimes gorge-like, river valleys;  

• Derwent Valley tends to dominate the area and be the focus for strategic communication routes;  

• Stock rearing and rough grazing on improved grassland with arable concentrated on the valley sides 

towards the south of the area; 

• Minor rivers and brooks in the north of the area flow eastwards towards large urban areas and are 

dammed to create small reservoirs;  

• Woodland cover includes deciduous woodland along valley slopes, isolated copses on higher 

ground (historically providing charcoal for local industries) and some large blocks of conifer 

plantation;  

• 18th and 19th century stone- and brick-built industrial buildings along valley bottoms, together with 

historic association with Sir Richard Arkwright which provides important heritage connections; 

• Major quarrying activity, for both gritstone and limestone, forms large scars on the landscape;  

• Extensive urban fringe areas, particularly around Chesterfield, with golf courses and horsiculture;   

Hedgerow field boundaries at lower altitudes remain largely intact and are replaced by stone walls 

above 200 metres; and  

• Small market towns and villages tend to be nestled in valley bottoms and are characterised by sturdy 

stone cottages and fine church buildings with dispersed farmsteads in outlying enclosed land.  

51 Dark Peak • Dramatic character created by sharply defined, elevated and vast plateaux with 'gritstone ridges' and 

edges and long uninterrupted views;  

• Wild and remote semi-natural character created by blanket bog, dwarf shrub heath and heather 

moorland with rough grazing and a lack of habitation;  

• Contrasting valley heads created by combination of sheltered, deeply-incised cloughs with fast-

flowing streams around margins of plateaux and greater diversity of vegetation including semi-

natural broadleaved woodland;  

• Cultivated character of margins created by in-bye with dispersed farmsteads, gritstone wall 

boundaries and hedgerows in valley bottoms and small scale of enclosure;  

• Major valleys some of which are dominated by coniferous woodland and reservoirs; and  

• Durable and stocky architectural style to dispersed buildings and settlements constructed from local 

gritstone with typical blackened appearance. 

52 White Peak • Elevated limestone plateau dissected by steeply cut dales and gorges with rock outcrops, screes, 

and cave systems;  

• Long, narrow, shelter belts of broadleaved trees on high ground and along lead rakes with semi-

natural broadleaved woodland along dale sides;  

• Clear, fast-flowing rivers and streams in some dales; others are dry or seasonal;  

• Nucleated villages and small towns connected by crest and valley roads;  

• Improved farmland for intensive dairy farming characterised by small narrow fields, often of medieval 

origin, around many villages and large rectangular fields away from the villages, formed by white, 

limestone, dry stone walls and walled up lead rakes (forming a combination of white walls and green 

grass);  

• Poorly vegetated dew ponds, common over the whole plateau, lined with concrete, limestone or clay;  

• Mosaic of herb-rich grassland, woodland and scrub along dales;   

Lack of a unifying style of architecture for buildings and settlements due to the availability of two 

dissimilar rock types, limestone and 'gritstone' used either singly or in combination in various parts of 

the area; 

• Large-scale limestone quarries creating major scars in limited places in an otherwise attractive 

landscape;  

• Long-disused workings for limestone and ores, particularly lead rakes, provide features rich in 

ecological, historical and cultural interest; and  

• Features of special archaeological interest together with strong cultural heritage dating from the 

earliest prehistoric past. 

68 Needwood & 
South 
Derbyshire 
Claylands 

• Rolling, glacial till plateau rising to prominent wooded heights above the central valley; 

• Wide, shallow central valley;  

• Gently rolling landscape in the north, dissected by numerous small valleys;  

• Frequent plantations and ancient woodland in former forest of Needwood;  

• Varied hedgerow patterns: strongly rectilinear in Needwood Forest, irregular in the west, sub-

rectangular elsewhere;  

• Predominantly pasture with good hedges but some areas of more open arable with low hedges;  

• Red brick and half timber villages with sandstone churches; and  

• Historic parks and country houses. 

69 Trent Valley 
Washlands 

• Flat broad valleys, contained by gentle side slopes, with wide rivers slowly flowing between alluvial 

terraces;  

• Constant presence of urban development, mostly on valley sides, in places sprawling across the 
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Area 
Ref 
No. 

Character 
Area Name 

Landscape Character Description -                              
Key characteristics  
(Natural England citation summary) 

valley and transport corridors following the valley route;  

• Contrasts of secluded pastoral areas, with good hedgerow structure, and open arable with low 

hedges;  

• Strong influence of riparian vegetation, where rivers are defined by lines of willow pollards and 

poplars; and  

• Open character punctuated by massive cooling towers of power stations and strongly influenced by 

pylons, sand and gravel extraction, and roads. 

70 Melbourne 
Parklands 

• Steeply-undulating landform;  

• Large landscape parks with grand country houses;  

• Reservoirs; 

• Frequent woodland on steep slopes;  

• Open areas of arable cultivation;  

• Localised quarrying; and  

• Imposing and dramatically-sited churches. 

71 Leicestershire & 
South 
Derbyshire 
Coalfield 

• Prominent tips, clay pits and sprawling mining settlements;  

• Gently-undulating landform of shallow valleys and ridges, dominated by mining features;  

• Mainly low, thin hedges with few hedgerow trees;  

• Mixed arable and pasture;  

• Localised area of small fields and dense hedgerows;  

• Prominent groups of red brick miners' cottages; and  

• Industrial archaeological interest of surface workings, cottages, tramways, Ashby Canal and Moira 

Furnace. 

72 Mease/Sence 
Lowlands 

• Gently-rolling landform of low rounded hills and valleys;   

• Flat land along river valleys;  

• Extensive, very open areas of arable cultivation;  

• Strongly rectilinear hedge pattern of late enclosure, often dominating an open landscape;  

• Tree cover confined to copses, spinneys, intermittent hedgerow trees and parks.  

• Scattered large parks with imposing mansions;   

Small red-brick villages, often on hilltop sites and with prominent church spires;  

• Ridge and furrow and deserted settlements; and 

• Isolated 19th century farmsteads. 

73 Charnwood • Unique landscape with upland qualities, rising out of lowland farmland;  

• Outcrops of ancient Precambrian volcanic and plutonic rocks within bracken and heathland; 

• Mudstone vales of pasture fields;  

• Dry stone walls and hedges;  

• Frequent woodlands;  

• Large settlements mainly at the edge, with a few attractive villages and scattered farmsteads at the 

centre;  

• Strongly rectilinear patterns of parliamentary enclosure fields and roads;  

• Attractive historic parks and mansions;  

• Farmsteads and village buildings dominated by dark local stone; 

• Attractively-sited reservoirs and pools; 

74 Leicestershire & 
Nottinghamshire 
Wolds 

• Rolling, glacial till ridges with small narrow valleys;  

• Exposed, open, rather bleak ridge tops, often in arable use;  

• Sheltered valleys and lower slopes with pasture and frequent hedge cover;  

• Scattered small villages of red brick and pantiles;  

• Ironstone and Lincolnshire Limestone churches;  

• Isolated farms but few cottages and houses: an empty landscape;  

• Fox coverts and strong associations with hunting;  

• Deserted settlements, ridge and furrow and shrunken settlements;  

• Prominent and wooded northern and western scarps;  

• Many, deeply rural, remote areas with long, straight enclosure roads, wide verges and narrow 

sunken lanes; and 

• Major inland reservoir at Rutland Water. 

75 Kesteven 
Uplands 

• Medium-scale undulating mixed farming landscape dissected by rivers Witham and East and West 

Glen. Enclosure generally by hedgerows and more locally by stone walls to the south. Species-rich 

verges and meadows;  

• Significant areas of woodland including semi-natural and ancient woodland which, in combination 

with topography, frame and contain views;  

• High concentration of historic houses and associated parklands;  

• Generally a dispersed but nucleated settlement pattern, with local concentrations to Fen edge in 

east;  

• Picturesque villages constructed in local limestone. Collyweston slate roofs distinctive to south and 

pantiles to north. Stone town of Stamford; 
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Ref 
No. 

Character 
Area Name 

Landscape Character Description -                              
Key characteristics  
(Natural England citation summary) 

• Airfield sites, some now redundant, in exposed elevated areas; 

• Archaeologically rich area including ancient trackways; and 

• Limestone and ironstone quarries. 

93 High 
Leicestershire 

• Broad rolling ridges and varied, often steep-sided valleys;  

• Well-treed character from hedgerows, hedgerow trees, copses, spinneys and small woodlands, the 

last often sited on ridges;  

• Mixed farming, but with arable mainly on the ridge tops and the wide valley bottoms;  

• Sparse settlement of small villages with little modern development;  

• Ironstone and limestone churches and vernacular buildings but also abundant brick;  

• Frequent and very prominent ridge and furrow and many deserted settlements; and  

• Green lanes, quiet country and a remote, rural, often empty character. 

94 Leicestershire 
Vales 

• Gentle clay ridges and valleys with little woodland and strong patterns of Tudor and parliamentary 

enclosure;  

• Distinctive river valleys of Soar, Welland and Nene with flat floodplains and gravel terraces;  

• Large towns of Leicester and Northampton dominate much of the landscape;  

• Frequent small towns and large villages, often characterised by red brick buildings; 

• Prominent parks and country houses;  

• Frequent imposing, spired churches;  

• Attractive stone buildings in older village centres and eastern towns and villages; and  

• Great diversity of landscape and settlement pattern with many sub units, eg Nene Valley and 

Welland Valley. 

 

Regional Landscape Character  

5.5.25 The study area falls within the East Midlands region which covers Nottinghamshire, Northamptonshire, Derbyshire, 

Leicestershire, Rutland, Lincolnshire and the Peak District. The study area also contains the eastern section of 

Staffordshire which is part of the West Midlands region. There is no similar regional level character assessment for the 

West Midlands to date. 

5.5.26 The East Midlands Region Landscape Character Assessment (EMRLCA) was commissioned by the East Midlands 

Regional Landscape Partnership with the aim of increasing understanding of the region’s varied landscape, by 

identifying distinctive, rare or special characteristics. The assessment includes the Peak District National Park. 

5.5.27 The EMRLCA is a strategic regional level assessment which describes 31 Regional Landscape Character Types 

(RLCTs). RLCTs are generic character types sharing broadly similar combinations of geology, topography, drainage 

patterns, vegetation, historic and current land uses and settlement patterns. Twelve RLCTs are found within the 35km 

study area, these are 3a: Floodplain Valleys, 4a: Unwooded Vales, 5a: Village Farmlands, 5b: Wooded Village 

Farmlands, 5c: Undulating Mixed Farmlands, 6d: Limestone Farmlands, 8a: Clay Wolds, 9a: Settled Coalfield 

Farmlands, 10b: Sandstone Forests and Heaths, 10c: Wooded Slopes and Valleys, 10d: Forested Ancient Hills and 

11a: Open Moors and Inbye Land. 

5.5.28 This report focuses on Landscape Character Areas as a means of assessing Landscape Character effects. While 

Landscape Character Types provide strategic context for the more detailed landscape character assessments at the 

county, district and local scales, an assessment of Landscape Character Types has not been used in this assessment 

as a means of assessing Landscape Character effects. 

Local (Sub-Regional) Landscape Character  

5.5.29 Within 15 km of the proposed development a number of landscape character assessments have been carried out by the 

District and County Councils that lie within the study area. These are Leicester, Leicestershire and Rutland Landscape 

and Woodland Strategy (2001), Greater Nottingham LCA (2009), Newark and Sherwood District Council LCA (2010) 

and The Landscape Character of Derbyshire (2003). The purpose of these assessments was to improve knowledge 

and understanding of the landscape, by describing the different types of landscape character, identifying the pressures 

for change on these landscapes, and how these changes can be managed. 

5.5.30 The assessment of landscape character and the definition of the landscape character areas within 15km, as shown on 

Figure 5.3b, is based on these District and County Council landscape character assessments. Descriptions within the 

relevant landscape character assessments of each of the landscape character areas included within the study area are 

summarised below. Landscape sensitivity has been assessed for each Landscape Character Area according to the 

criteria set out in Table 5.3. Landscape Character Areas within 15km of the proposed development are described below 

in the following Table 5.10. 
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Table 5.10 – Local Landscape Character Baseline  

Landscape 
Character Area  
(County Council 
in brackets)

6
 

Landscape Character Description -                              
Key characteristics  
(Landscape Character Area Assessment citation summary) 

Landscape 
Sensitivity  

Derbyshire 
Coalfields 
(NCC) 
 

• Heavily industrialised region associated with a broad belt of exposed, coal bearing 

rocks that lie along the eastern fringe of the Pennines; 

• Distinctive, undulating topography, characterised by a recurring pattern of hills and 

ridges dissected by shallow valleys belonging to the numerous minor steams draining 

into the River Erewash; 

• Widespread evidence of industrial activity including mine buildings, former spoil tips, 

and iron and steel plants;  

• Retains remnants of its agricultural past, although industry and residential areas and 

road corridors have dissected the agricultural landscape leaving it often as isolated 

blocks surrounded by urban and suburban settlement; 

• Widespread influence of transport routes, including canal, road (M1) and rail, with 

ribbon developments emphasising the urban influence in the landscape; and 

• Ever present urban influences from major cities, smaller industrial towns and mining 

villages. 

Overall, the 
landscape 
sensitivity is 
assessed to be 
Medium - Low. 

Langley Lowlands 
(LCC) 

• Rolling landform dissected by minor watercourses draining northwards towards the 

Trent or eastwards to the Soar; 

• Agriculture is a mixture of pasture and arable, fields are medium to large and enclosed 

by well-kept mixed hedgerows; 

• Hedgerow trees add to the wooded character of the area; 

• Woodland mostly deciduous and occurs in the form of small game coverts and larger 

blocks of ancient woodland, woodland beyond the character area provides a backdrop 

to most views; 

• Historic parkland landscapes have a strong influence on character; 

• Industrial and commercial activity is generally limited and small scale, with East 

Midlands Airport, Breedon Hill and Cloud Wood quarries, and the Donington Park 

motor racing circuit being the most visibly and audible intrusive activities; 

• A number of small villages are spread throughout the area, connected by quiet, 

narrow, winding lanes, with some scattered farms and hamlets in the west of the area; 

and 

• Several main roads and motorways dissect the area and are visibly and audibly 

intrusive. 

Overall, the 
landscape 
sensitivity is 
assessed to be 
Medium - Low. 

Leicestershire 
Wolds 
(NCC) 
 

• An elevated, open plateau with a series of steep escarpments and hills extending 

along the northern and western edges, straddling the boundary between 

Nottinghamshire and Leicestershire; 

• Most of the streams which drain the Wolds flow eastwards into the River Soar, through 

a series of deepening valleys separated by ridges of high ground; 

• Extensive areas of continuous pastoral and mixed agricultural land; 

• A unified landscape of small red brick villages and farmsteads, narrow winding country 

lanes, extensive ridge and furrow grasslands, deserted mediaeval village sites, 

permanent pastures with grazing animals, historic parklands, and species rich 

hedgerows; and 

• Relatively remote and sparsely settled region of small rural villages and isolated 

farmsteads, with some larger commuter settlements. 

Overall, the 
landscape 
sensitivity is 
assessed to be 
High - Medium. 

Magnesian 
Limestone 
(NCC) 
 

• Elevated limestone escarpment, for the most part gently rolling, but in places deeply 

dissected by narrow, steep-sided river valleys; 

• Essentially rural in character with arable agriculture being the dominant land use, 

pasture more common in the river valleys; 

• Farm holdings in the area are generally moderate to large with regular fields typically 

bounded by well-trimmed hawthorn hedges; 

• Woodland cover is low and mostly associated with a number of parkland estates, 

some plantation woodlands and a number of ancient woodlands; 

• Area is associated with coal mining and limestone quarrying - legacy of spoil heaps 

and associated colliery development; 

• Roads (including the M1 motorway), railways and the Chesterfield Canal have made a 

significant impact; and 

• Densely settled area of large mining settlements, some having coalesced to form 

heavily urbanised landscapes e.g. the western outskirts of Nottingham. 

Overall, the 
landscape 
sensitivity is 
assessed to be 
Medium - Low. 

                                                           
6
  NCC – Nottinghamshire County Council 

  LCC – Leicestershire County Council 

 DCC - Derbyshire County Council 
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Landscape 
Character Area  
(County Council 
in brackets)

6
 

Landscape Character Description -                              
Key characteristics  
(Landscape Character Area Assessment citation summary) 

Landscape 
Sensitivity  

Mid 
Nottinghamshire 
Farmland 
(NCC) 
 

• Undulating landscape of a distinctively rural nature; 

• Arable farming is the predominant land use with ancient hedgerows and hedgerow 

trees providing a strong sense of enclosure; 

• Deciduous or mixed woodlands, scattered pockets of parkland and a number of 

ancient woodlands often prominently sited on areas of high ground all contribute to the 

well-wooded character of the area; 

• Generally devoid of large urban areas, with small nucleated villages and isolated 

farmsteads being well integrated into the surrounding countryside; and 

• A number of main highways cross the area, but typically roads are narrow country 

lanes linking the scattered nucleated settlements. 

Overall, the 
landscape 
sensitivity is 
assessed to be 
High - Medium. 

Nottinghamshire, 
Derbyshire and 
Yorkshire Coalfield 
(DCC) 

• A densely settled and industrial lowland characterised by mining settlements, mixed 

farming and woodland; 

• Waterlogged coalfield soils traditionally support dairy farming with a stronger presence 

of arable cropping where soils are freer draining, field patterns are variable; 

• Widespread industrialisation has severely altered the landscape although the 

underlying natural character is evident through small fragmented remnants of the pre-

industrial landscape; 

• Ancient semi-natural woodland associated with steeper slopes and valley bottoms, 

with some commercial forestry plantation elsewhere; 

• Secondary woodland and scrub are well represented along railway embankments, 

road verges and in derelict and industrial wastelands; 

• Rivers, streams, and wetland are important habitats in the area, often of county 

importance for wildlife; 

• Buildings typically constructed of local sandstone with clay tiles or Welsh slate roofs; 

• Historic village centres surrounded by 19th Century industrial workers’ cottages, with 

more recent development further extending and amalgamating some villages into 

larger urbanised areas; 

• Industrial legacy includes spoil tips, old railways and tramways, canals and bridges; 

• New industrial activity evident with the expansion of light industry, technology and 

related industries; 

• Extensive road network including narrow country lanes and modern roads including 

the M1 motorway corridor. 

Overall, the 
landscape 
sensitivity is 
assessed to be 
Low. 

Sherwood 
(NCC) 
 

• The underlying Sherwood Sandstone has given rise to rolling hills with numerous dry 

valleys; 

• Where rivers do exist, they generally flow south-west to north-east before turning 

northwards into the River Idle, their valleys defined by narrow alluvial corridors 

opening out into wide marshy flats in some areas; 

• Undulating landform provides views of varying distance, frequently of well-wooded 

skylines; 

• High level of woodland cover, particularly oak-birch broadleaved woodland and 

conifers; 

• Historic Sherwood Forest and the extensive parklands and large estates of the 

Dukeries give a historic sense of place; 

• Extensive, enclosed arable farmlands dominate in the north of the region, with a 

rectilinear field pattern divided by low, treeless hedges gives a distinct but uniform 

pattern to the landscape; 

• Evidence of coal mining including disused mines, pit heaps, old railway lines and 

mining settlements and quarrying of sandstone for industrial aggregates; and 

• Urban influences around Nottingham and the larger western towns. 

Overall, the 
landscape 
sensitivity is 
assessed to be 
Medium - Low. 

Soar Valley 
(LCC) 

• An elongated floodplain with its eastern slopes rising to the Wolds and its western 

slopes to Charnwood Forest and the Langley Lowlands; 

• Floodplain to the north of Leicester is almost wholly agricultural and predominantly 

pasture, the valley side slopes are predominantly arable; 

• Within the City of Leicester the River Soar corridor remains a significant open space 

through much of the built-up area; 

• Urban influence of Leicester dominates the southern end of the character areas, 

elsewhere settlements occur along lower valley sides; 

• Very little woodland but influenced by woodland in adjoining Charnwood Forest 

character area; 

• Groups of willows follow the line of the river along the valley floor; 

• Road, rail, canal and power corridor; 

• Marina developments and other water-based recreational uses along the river; and 

• Gravel extraction is still in progress in the south of the area. 

Overall, the 
landscape 
sensitivity is 
assessed to be 
Medium. 
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Landscape 
Character Area  
(County Council 
in brackets)

6
 

Landscape Character Description -                              
Key characteristics  
(Landscape Character Area Assessment citation summary) 

Landscape 
Sensitivity  

South 
Nottinghamshire 
Farmlands 
(NCC) 
 

• A rolling lowland landscape dominated by arable cultivation and containing some of 

the finest quality agricultural land in the County; 

• Fields are typically medium to large scale with hedgerow boundaries; 

• Areas of low-lying alluvial land to the south and north east have been drained and 

agriculturally improved which has reinforced the arable tradition; 

• Low level of woodland cover has led to much of the landscape diversity and interest 

being associated with village side pastoral landscapes and isolated pockets of mature 

parkland; 

• The settlement pattern has a strong impact on the character of the landscape with 

large nucleated commuter villages and towns introducing a suburban influence to an 

otherwise distinctly rural landscape; and 

• In more remote parts of the LCA the traditional red brick character of the small villages 

has survived intact. 

Overall, the 
landscape 
sensitivity is 
assessed to be 
Medium. 

The Wolds 
(LCC) 

• Rolling landscape drained by numerous stream valleys, becoming less undulating and 

more open in the east; 

• Agriculture is the main land use and is generally mixed, with arable on the broad open 

ridges and pasture in the valleys; 

• Fields are generally regular and bounded by thorn hedges and some hedgerow trees 

including Ash; 

• Low woodland cover or parkland; 

• Small woodlands, streams, springs and flushes, disused railway lines and roadside 

verges provide ecological interest scattered throughout the area; 

• Urban and industrial influences of Melton Mowbray and Asfordby, elsewhere the 

settlement comprises small to medium sized villages and individual farms; and 

• Major roads radiating from Melton Mowbray, broad grass verges characteristic to 

minor roads. 

Overall, the 
landscape 
sensitivity is 
assessed to be 
Medium. 

Trent Valley 
(NCC + LCC) 
 

• A mainly flat open floodplain bounded by the River Trent to the north and west, the 

River Soar to the east and the lower slopes of the Castle Donington escarpment to the 

south; 

• Land use is predominantly agricultural, with a mix of arable and pasture land; 

• Fields generally enclosed by hawthorn hedgerows, in places degraded; 

• Woodland virtually absent, limited tree cover provided by hedgerow trees, localised 

parkland trees around Lockington and Hemington and a few small copses; 

• Character heavily influenced by the power generating industry, sand and gravel 

extraction and roads, the imposing Ratcliffe on Soar power station is present in many 

views; 

• Some sand and gravel workings have been retained as open water for recreational 

purposes, and provide a range of wildlife habitats; 

• Several small villages connected by minor roads; 

• Area is dissected by many roads including the A6 trunk road and M1 motorway 

corridor, their noise and visual intrusion is often felt; and 

• East Midlands airport results in frequent aircraft noise. 

Overall, the 
landscape 
sensitivity is 
assessed to be 
Medium - Low. 

Trent Valley 
Washlands  
(DCC) 

• Broad, linear band which follows the middle reaches of the slow flowing River Trent 

and the lower reaches of the Dove and Derwent rivers; 

• Fragmented landscape of pastoral and arable land, intermixed with urban 

development, transport routes and localised mineral extraction; 

• Agriculture is the dominant land use, areas of traditional semi-natural habitat have 

been marginalised; 

• Very little woodland, although riverside trees sometimes give the impression of 

woodland cover; 

• Large power stations dominate the scene with their massive cooling towers; 

• Sand and gravel extraction and subsequent restoration has created localised areas of 

open water; 

• Traditional building materials of the historic settlements are red brick with Staffordshire 

blue clay tile roofs; and 

• Modern roads have had a major impact on the landscape as they cross the area from 

east to west, often dissecting historic lanes across the floodplain. 

Overall, the 
landscape 
sensitivity is 
assessed to be 
Low. 
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Landscape 
Character Area  
(County Council 
in brackets)

6
 

Landscape Character Description -                              
Key characteristics  
(Landscape Character Area Assessment citation summary) 

Landscape 
Sensitivity  

Trent Washlands 
(NCC) 
 

• Principally formed from the valleys of the River Trent as it flows through the County 

from end to end over a distance of 80km; 

• Flat broad valleys, contained by gentle side slopes, with wide rivers slowly flowing 

between alluvial terraces;  

• Historical pattern of land use and settlement along the margins of the valley and the 

raised river terraces; 

• Character of river radically altered within the large urban centres of Nottingham and 

Newark; 

• Settlement characterised by a nucleated pattern of villages and isolated farmsteads 

with modern suburban development common to most villages; 

• Other strong urban influences include power stations and pylon lines, mineral 

extraction and road and rail developments; 

• Arable cultivation now dominates large areas of the river corridors; 

• Meandering river channels are dominant components of the river corridor landscapes; 

however, along the Trent, high floodbanks often shield the river from view; and 

• Many areas are rich with archaeological and historical features including deserted 

medieval villages, Roman fort sites, ridge and furrow, and crop marks. 

Overall, the 
landscape 
sensitivity is 
assessed to be 
Medium. 

Vale of Belvoir 
(NCC) 
 

• The Vale is divided almost equally between Leicestershire and Nottinghamshire; 

• Part of a broad, low-lying clay vale with escarpments framing its southern, western 

and northern sides; 

• Remote from major urban areas and very rural in character with a strong and robust 

sense of identity; 

• Traditionally well known for its livestock farming, high quality pasture, and milk and 

cheese production; 

• Woodland cover is very limited with the exception of isolated small-scale broadleaved 

woodlands and pockets of wooded parkland estate landscapes; and 

• Nucleated settlement pattern of small red brick villages interlinked by narrow country 

lanes. 

Overall, the 
landscape 
sensitivity is 
assessed to be 
High - Medium. 

 

Townscape Character  

5.5.31 The City of Nottingham is described as ‘Urban’ within the landscape character assessments that have been carried out 

by the District and County Councils. These assessments do not provide detailed information relevant to the immediate 

urban context of the site. The following section takes cognisance of this and an appraisal of the urban situation has 

been undertaken by AECOM in a townscape character assessment. This assessment includes architectural 

characteristics; combinations of scale; urban form; open space; landform and trees which together create areas of 

distinct form and determine the overall sense of space. 

5.5.32 The area described in the Nottingham City local plan as the Principal Urban Area can be subdivided into a number of 

broad townscape areas where combinations of scale, architectural characteristics and urban form frame scenes of 

distinct form and sense of space. The 10 broad townscape areas are identified and illustrated in Figure 5.4b and 

described below in the following Table 5.11. 

Table 5.11 – Local Townscape Character Baseline  

Townscape Character 
Area (TCA) 

Townscape Character Description -                              
Including Townscape Quality and Value 

Townscape 
Sensitivity  

Nottingham City Centre 

• High concentration of conservation areas within this area with 

architectural heritage features including high quality civic buildings and 

the elevated setting of Nottingham Castle; 

• Old Market Square provides high quality civic space and the varying 

spatial scales provided by the grid layout of the town centre and 

narrower side streets contribute to an interesting townscape with strong 

sense of genus loci; 

• Juxtaposition of mixed quality modern developments within 

Conservation Area and diversity of scale, detailing and design of 

buildings detracts from cohesive urban fabric; 

• Townscape Quality: Very Attractive. Townscape Value: High. 

High 
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Townscape Character 
Area (TCA) 

Townscape Character Description -                              
Including Townscape Quality and Value 

Townscape 
Sensitivity  

Nottingham (North) 

• Predominantly suburban mix of residential of varying ages and 

architectural styles. The majority lie within large areas of 1-2 storey 

detached or semi detached within crescents or cul-de-sacs separated by 

larger axial access and commuter routes; 

• Some areas of small scale commercial can be found on the periphery 

with schools, parks and community open spaces punctuating the 

suburban built pattern;  

• Repetitive built and architectural style and generally poor quality public 

realm are significant detractors within this townscape area; 

• Townscape Quality: Ordinary. Townscape Value: Low. 

Medium - Low 

Nottingham (West) 

• Several conservation areas and large areas of parkland within this area; 

• Residential properties of varying ages and architectural styles; 

• Residential areas close to Wollaton lie within high quality streetscape, 

with quality reducing considerably in and around Billborough.  

• Nottingham University Campus occupies a large part of this character 

area; 

• The majority of properties are1-2 storey detached or semi detached 

within crescents or cul-de-sacs.  

• Glaisdale Parkway industrial/ commercial area and large axial access 

and commuter routes tends to divide the area; 

• Townscape Quality: Good with some Very Attractive areas. 

Townscape Value: Medium - High. 

High - Medium 

Arnold 

• Predominantly suburban mix of residential of varying ages and 

architectural styles.  

• The majority of properties lie within large areas of 1-2 storey detached or 

semi detached along avenues or in cul-de-sacs; 

• Residential properties in this area generally have well managed and 

attractive street scene with generous back gardens; 

• Several schools, parks and community open spaces punctuate the 

suburban built pattern;  

• Townscape Quality: Good. Townscape Value: Medium. 

Medium 

Carlton 

• Predominantly suburban mix of residential of varying ages and 

architectural styles.  

• The majority of properties are 1-2 storey detached or semi detached or 2 

storey terraced; 

• There are many properties in this area with substantial gardens and the 

abundant structure planting is a positive feature between areas and 

along streets; 

• Parks and open spaces punctuate the suburban built pattern;  

• Carlton Hill has many ground floor shops which provide a more active 

street frontage within the town centre area; 

• Townscape Quality: Good. Townscape Value: Medium. 

Medium 

West Bridgeford 

• Predominantly mix of residential of varying ages and architectural styles 

with larger commercial / civic buildings near the River Trent and Victoria 

Embankment;  

• West Bridgeford centre has many ground floor shops which provide a 

more active street frontage within the town centre area; 

• Properties predominantly range from 1-2 storey detached or semi 

detached the majority of the area arranged in a regular grid pattern with 

some cul-de-sacs within the smaller areas of Wilford and Gamston; 

• Mature street trees and planting within gardens and open spaces 

contributes to positive townscape character within this area; 

• Townscape Quality: Good with some Very Attractive areas. 

Townscape Value: Medium - High. 

High - Medium 



AECOM Grove Farm Wind turbines Landscape and Visual Assessment 56 

 

 

Townscape Character 
Area (TCA) 

Townscape Character Description -                              
Including Townscape Quality and Value 

Townscape 
Sensitivity  

Clifton 

• Predominantly suburban mix of residential of varying ages and 

architectural styles.  

• Properties predominantly range from 1-2 storey detached or semi 

detached, 2 storey terraced and 2-3 storey flatted; 

• Nottingham Trent University Campus occupies a large part of this 

character area; 

• The roadside structure planting and mature trees within parks and open 

spaces contributes to positive townscape character within this area; 

• Clifton Village is a very attractive conservation area which is contained 

within surrounding mature woodlands and tree planting; 

• Townscape Quality: Good with some Very Attractive areas. 

Townscape Value: Medium - High. 

High - Medium 

Beeston 

• Predominantly mix of residential of varying ages and architectural styles 

with larger commercial / mixed residential in town centre;  

• Properties predominantly range from 1-2 storey detached or semi 

detached, 2 storey terraced and 2-3 storey flatted; 

• The roadside structure planting and mature trees within parks and open 

spaces contributes to positive townscape character within this area; 

• Beeston Rylands is a distinct residential area that lies between the 

Beeston Canal and the rail corridor; 

• Townscape Quality: Good. Townscape Value: Medium. 

High - Medium 

Stapleford / Sandiacre 

• Predominantly suburban mix of residential of varying ages and 

architectural styles; 

• Properties predominantly range from 1-2 storey detached or semi 

detached and 1-2 storey flatted or terraced; 

• Residential areas appear to form smaller individual blocks by the 

surrounding field pattern and parks and open spaces that punctuate;  

• Townscape Quality: Ordinary. Townscape Value: Low - Medium. 

Medium - Low 

Long Eaton 

• Predominantly suburban mix of residential of varying ages and 

architectural styles.  

• The majority of properties are 1-2 storey detached or semi detached or 2 

storey terraced; 

• There are many distinctive detached properties in this area and many 

properties with substantial gardens which contributes positively to 

townscape character; 

• Residential areas appear to form smaller individual blocks by the 

surrounding field pattern and parks and open spaces that punctuate;  

• The surrounding rural scene provides an attractive backdrop to the 

townscape and the parks, open spaces and mature street trees that 

punctuate the suburban built pattern also contribute to setting;  

• Long Eaton centre has many ground floor shops which provide a more 

active street frontage within the town centre area; 

• Townscape Quality: Good. Townscape Value: Medium. 

Medium 

 

 

Landscape Designations Baseline  

5.5.33 For the purposes of this Environmental Statement, a distinction has been made between landscape designations, 

nature conservation designations and cultural heritage designations. These are assessed by the relevant expertise 

within separate chapters within this ES. Landscape Designations are illustrated within Figures 5.4a and 5.4b. 

International Designations  

5.5.34 The Derwent Valley Mills World Heritage Site (WHS) lies approximately 20km to the west of the site in Derby and 

stretches northwards towards the edge of the 35km study area near Matlock. The Derwent Valley Mills’ World Heritage 

Site status relates to it being the birthplace of the factory system where water was harnessed for power used in the 

production of textiles in the 18th Century. The WHS stretches 18 miles down the river from Matlock to Derby and 

contains a series of historic mill complexes.  

5.5.35 Derwent Valley Mills was inscribed as a WHS in December 2001 on the basis of the following two criteria: 

• ‘The Derwent Valley saw the birth of the factory system, when new types of building were erected to house the new 

technology for spinning cotton developed by Richard Arkwright; and 
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• In the Derwent Valley for the first time there was large-scale industrial production in a hitherto rural landscape. The 

need to provide housing and other facilities for workers and managers resulted in the creation of an exceptional 

industrial landscape that has retained its qualities over two centuries.’ 

National Designations  

5.5.36 The Peak District National Park lies on the north–west edges of the 35km study area. The National Forest lies within the 

study area to the south west of the site.  

5.5.37 There are a number of other national landscape designations occurring within the study area, in the form of Registered 

Parks and Gardens, which are listed in the English Heritage Register of Parks and Gardens of Special Historic Interest, 

maintained and updated by English Heritage. There are 60 properties that are included in the Register of Parks and 

Gardens within the study area, described in Table 5.12. 

Regional Designations 

5.5.38 There are no regional landscape designations on the site, or within the study area. 

Register of Parks and Gardens of Special Historic Interest 

Table 5.12 - Register of parks and gardens of special historic interest – Baseline Description 

No Name / Status Description (citation summary) 

1 
Abbey Park, 
Leicester (Grade 
II) 

Abbey Park is a late-19th century public park, formed from water meadows. The site was extended in 
1925 by the addition of the adjacent Abbey Grounds. Abbey Park and Abbey Grounds lie on the north 
side of Leicester city centre, to either side of the River Soar. The registered area is approximately 40 
hectares. 

2 
Annesley Hall 
(Grade II*) 

Annesley Hall is situated between Mansfield and Nottingham. The Hall is set on a hill with views south 
over the surrounding 13th Century parkland of approximately 250 hectares in size. There is also a 
formal garden near the house, a flagged stone terrace and a shrubbery. 

3 
Baggrave Hall 
(Grade II) 

Baggrave Hall is located 10 kilometres to the east of Leicester. The hall has an 18th-century park with 
a late 19th-century waterside garden, occupying an area of approximately 70 hectares. 

4 
Belgrave Hall 
(Grade II) 

The gardens at Belgrave Hall date back to the early-18th century and have been altered and added to 
up to the late-20th century. They include an open lawned area with shrubberies and a formal walled 
garden with surviving early 18th-century walls and internal layout. The house now functions as a 
museum. Belgrave Hall is located approximately 3.5 kilometres north of Leicester city centre and is 
roughly 2.5 hectares in size. 

5 
Belper Cemetery 
(Grade II) 

Belper Cemetery is situated approximately 1.5km north of the centre of Belper, on the valley slope of 
the River Derwent. The 6 hectare cemetery was laid out by William Barron and opened in 1859. The 
chapels and lodge were designed by the Birmingham architect, Edward Holmes. Excellent views are 
afforded from many parts of the cemetery, to the north-west, west and south-west, in some parts 
obscured by mature, and predominantly evergreen, tree and shrub growth. 

6 
Belvoir Castle 
(Grade II) 

Belvoir Castle stands 8 kilometres west of Grantham, on an isolated hill on the south-east edge of the 
Vale of Belvoir over which it enjoys panoramic views. The registered area is approximately 660 
hectares. The Castle has partially reconstructed and restored gardens, originally laid out by the 5th 
Duchess of Rutland in 1799. 

7 
Bestwood 
Pumping Station 
(Grade II) 

The grounds of Bestwood Pumping Station cover about 2 hectares and are located to the north of the 
city of Nottingham. The pumping station, laid out in 1871, has been converted into a restaurant and 
health club complex. 

8 
Bolsover Castle 
(Grade I) 

Bolsover Castle stands on a steep-sided promontory on the west side of Bolsover. The castle has 17th 
Century pleasure grounds occupying approximately 4.5 hectares; features include the Fountain 
Garden and the Venus Garden. 

9 
Bradgate Park 
(Grade II) 

A medieval deer park, enclosed by 1241 and with later improvements, notably 18th-century stone 
walling and plantations, surviving as a public park. Within the park are the ruins of Bradgate House, a 
brick mansion begun in the 1490s and abandoned in the 18th century, associated with which are the 
earthwork remains of its garden. Bradgate Park lies about 10 kilometres north of Leicester, on high 
ground on the south-east side of Charnwood Forest. The registered area is approximately 325 
hectares. 

10 
Bretby Hall 
(Grade II) 

Bretby Hall and its surrounding park lie 1.2 kilometres to the north of the outer suburbs of Swadlincote. 
Bretby Hall was originally the site of a 13th-century castle and moat which can still be seen in surviving 
earthworks. Late-17th and early-18th century ornamental gardens still survive and are set within 
surrounding parkland of about 290 hectares. 
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11 
Calke Abbey 
(Grade II*) 

Calke Abbey has a park, pleasure grounds and walled garden, now occupying about 210 hectares, 
surrounding the hall. The National Trust has restored much of the site and the parkland is now a 
National Nature Reserve. Calke Abbey lies approximately 1.5 kilometres south-east of Ticknall in a 
rural setting. 

12 
Church 
Cemetery 
(Grade II*) 

The 5.3 hectare Church Cemetery, also known as Rock Cemetery, lies north of the centre of 
Nottingham, immediately south-east of The Forest Public Park. The setting is urban. Edwin Patchitt 
designed the layout and the cemetery was opened in 1856. Nottingham City Council took over 
ownership of the site in 1965 and it remains in their ownership.  

13 
Clifton Hall 
(Grade II) 

Clifton Hall contains an early to mid-17th-century terraced garden set on a cliff top above the River 
Trent. The 33 hectare site lies approximately 6 kilometres to the south-west of Nottingham. The setting 
is primarily suburban and there are extensive views from the site over the valley and towards Wollaton 
Hall to the north. 

14 
Coleorton Hall 
(Grade II*) 

Coleorton Hall is located one kilometre to the west of Coleorton, on high ground, with extensive views 
east to Charnwood Forest. The parkland is 100 hectares. The parkland and pleasure grounds around 
the country house developed in the early 19th century. 

15 
Derby 
Arboretum 
(Grade II*) 

Derby Arboretum is a mid 19th Century public park and arboretum which occupies approximately 7.5 
hectares. Other features include a bandstand, children's playground and a wildlife garden. Derby 
Arboretum is situated 1 kilometre south-east of Derby city centre. 

16 
Derwent 
Gardens (Grade 
II) 

Derwent Gardens is a public park of approximately 1.5 hectares featuring water gardens, thermal 
springs, pools, grottoes and alcoves. The park originated as commercial pleasure grounds in the late 
19th century. Derwent Gardens has group value with Lovers' Walk, High Tor, the Heights of Abraham, 
and Willersley Castle, a group of registered parks and pleasure grounds with common origins in the 
exploitation of the dramatic scenic qualities of the gorge of the River Derwent. 

17 
Ednaston Manor 
(Grade II) 

Garden and pleasure grounds laid out from 1912 to 1919 by Sir Edwin Lutyens. Ednaston Manor lies 
about 13 kilometres north-west of Derby on the north side of the A52 which forms the southern 
boundary. The site occupies about 11 hectares on level land in an area which is rural and agricultural. 

18 
Elvaston Castle 
(Grade II*) 

Elvaston Castle is situated approximately 6 kilometres south-east of Derby city centre, immediately 
north and west of the village of Elvaston. The site, which occupies about 80 hectares, is on level land 
within the flood plain of the River Derwent. The castle contains a park, woodland and formal gardens 
and occupies approximately 80 hectares. 

19 
Flintham Hall 
(Grade II) 

An 18th Century park with ornamental pleasure grounds and a walled garden, set around Flintham 
Hall. Situated 15 kilometres north-east of Nottingham in the village of Flintham on the A46 (Fosse 
Way). The 30 hectare site is flat and is screened by trees from the roads on the north, east, and west 
boundaries, with a more open aspect to the south. 

20 
Garendon 
(Grade II) 

Garendon Park lies on the western edge of Loughborough and is partly bounded to the west by the 
M1. Garendon Park comprises the remains of an 18th-century park created on the site of a Cistercian 
Abbey founded in 1133. The park contains several early 18th-century structures. At its most extensive 
the park extended to 300 hectares but this has been reduced by development to approximately 200 
hectares and much of the area has been returned to agriculture. 

21 

General 
Cemetery 
(Nottingham) 
(Grade II) 

General Cemetery is located in the centre of the city of Nottingham, immediately to the south-west of 
the Arboretum, and is 7.3 hectares in size. The original cemetery was created by the Nottingham 
General Cemetery Company in 1836. In 1956 Nottingham City Council took over ownership of the site. 
Features include a gatehouse built of stucco and brick, a memorial obelisk and a war memorial. 

22 
Hardwick Hall 
(Grade I) 

Hardwick Hall lies approximately 10 kilometres north-west of Mansfield in a rural, agricultural setting. 
Hardwick Hall has a parkland, orchard, walled gardens, gatehouse and herb garden occupying 440 
hectares. 

23 
Harlaxton Manor 
(Grade II*) 

Harlaxton Manor, surrounded by grounds comprising roughly 170 hectares, lies 4.5 kilometres south-
west of Grantham in the Vale of Belvoir. The grounds comprise a mid-19th-century park and gardens 
surrounding the manor house. 

24 
Heights of 
Abraham (Grade 
II*) 

The Heights of Abraham is a wooded hillside with underground caverns. The site occupies about 12 
hectares on steeply sloping land immediately north of Matlock Bath, overlooking the gorge of the River 
Derwent. The site has group value with High Tor, Lovers Walks, Derwent Gardens, and Willersley 
Castle, a group of registered parks and pleasure grounds with common origins in the exploitation of the 
dramatic scenic qualities of the gorge of the River Derwent. 

25 
High Tor (Grade 
II*) 

High Tor is a 19th Century pleasure ground occupying about nine hectares of the wooded limestone 
cliffs of the Derwent gorge. Its features include a cliff top promenade and recreation grounds. The site 
has group value with the Heights of Abraham, Derwent Gardens, Lovers' Walk, and Willersley Castle, a 
group of parks and pleasure grounds with common origins in the exploitation of the dramatic scenic 
qualities of the gorge of the River Derwent. 
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26 
Highfields Park 
(Grade II) 

Highfields Park is a public park which combines recreation and sports facilities with an ornamental 
park. It forms the setting for the University of Nottingham. The 23 hectare Highfields Park is situated 
approximately 2 kilometres to the south-west of the city centre. 

27 
Holme 
Pierrepont Hall 
(Grade II) 

Holme Pierrepont Hall is a partly medieval hall set in parkland with formal gardens. The site covers 
some 12 hectares (9 hectares registered) and is situated 5.5 kilometres to the east of Nottingham city 
centre. Holme Pierrepont is in the Trent Valley, adjacent to the Holme Pierrepont National Watersports 
Centre and Country Park. 

28 

Hunger Hill 
Gardens; 
Stonepit 
Coppice 
Gardens and 
Gorseyclose 
Gardens (Grade 
II*) 

Three groups of rented urban pleasure gardens situated to the northeast of Nottingham City centre. 
The gardens date to the mid 19th century, when they were used to grow a mixture of productive and 
ornamental plants. The surviving area covers an area of 21 hectares, subdivided into 456 plots which 
are currently in use as allotments. Many of the original ornamental summerhouses survive. 

29 
Kedleston Hall 
(Grade I) 

Kedleston lies about 7 kilometres north-west of Derby in a rural and agricultural setting. The site, 
occupying about 400 hectares, is on land which slopes gently down on each side to the valley of the 
Cutler Brook. The park and gardens were laid out by Robert Adam during the period 1759-1775. 

30 
Locko Park 
(Grade II) 

Locko Park lies 1.5 kilometres north of the village of Spondon which is situated in countryside between 
the conurbations of Nottingham and Derby. Locko Park comprises 160 hectares of mid-19th century 
formal gardens and an arboretum. Woods and plantations shelter the west and south-west boundaries 
and other boundaries. 

31 
Lovers Walks 
(Grade II*) 

Lovers Walks lie on the east side of the River Derwent in Matlock Bath and is a series of riverside and 
terraced walks along the cliffs of the river Derwent, covering about 5 hectares. The walks were laid out 
during the mid 18th century in association with the development of the Matlock Bath spa. The site has 
group value with the Heights of Abraham, High Tor, and Derwent Gardens, a group of parks and 
pleasure grounds with common origins in the exploitation of the dramatic scenic qualities of the gorge 
of the River Derwent. 

32 
Lowesby Hall 
(Grade II) 

Lowesby Hall is a country house set in an 18th-century parkland landscape with early-20th-century 
formal gardens, originally designed by Sir Edwin Lutyens. The parkland contains part of the earthwork 
remains of the medieval village of Lowesby. The site is approximately 50 hectares in size and is 
located next to the hamlet of Lowesby, 13km east of Leicester. 

33 
Mansfield 
Cemetery 
(Grade II) 

Mansfield Cemetery is a mid-19th-century cemetery with buildings designed by J P Pritchett & Sons of 
York. It was originally much used as a public recreation space and well planted with evergreen trees 
and shrubs. Features include a number of listed memorials, two gate lodges in vernacular style, two 
entrances and a war memorial. Mansfield Cemetery is situated approximately 2km south of the centre 
of Mansfield and is 8 hectares in size. 

34 
Marston Hall 
(Grade II) 

Gardens of 1.6 hectares in size surrounding the 16th Century Marston Hall. Features include a wych 
elm, thought to be 400 years old and a formal rose garden enclosed by walls and yew hedges. Located 
to the north-east of the village of Marston. 

35 
Melbourne Hall 
(Grade I) 

Melbourne Hall has a 17th and early-19th century park and early-18th century formal gardens 
occupying about 20 hectares. Melbourne Hall lies on the south-east side of the village of Melbourne in 
an area which is otherwise rural and agricultural. 

36 

Memorial 
Gardens, 
Nottingham 
(Grade II) 

The Memorial Gardens, commemorating the dead of World War 1, are early 20th-century gardens laid 
out on land donated by Sir Jesse Boot. They lie on the Victoria Embankment of the River Trent and 
incorporate the city's war memorial in the form of an arch and terrace. The Memorial Gardens are 
approximately 2.7 hectares in size and are located about two kilometres south of Nottingham city 
centre. 

37 
New Walk, 
Leicester (Grade 
II) 

New Walk is a late-18th-century urban public walk which runs gently uphill from King Street to the 
northern tip of Victoria Park in Leicester. The walk was developed in the 19th Century and is 1100 
metres in length. It is lined predominantly with houses, many of which are now in commercial use, and 
has three open spaces on its southern side. 

38 
Newark Castle 
Gardens (Grade 
II) 

Newark Castle Gardens is a 19th-century public park bordered by the remaining walls of Newark 
Castle. The Castle Gardens occupy a roughly rectangular site of about 1 hectare on the west side of 
the town of Newark. The River Trent forms the western boundary of the site. 

39 
Newstead 
Abbey (Grade 
II*) 

Newstead Abbey is set in the valley of the River Leen, between Nottingham and Mansfield. The Abbey 
is set in 10 hectares of gardens and is surrounded by an 18th-century deer park. The setting of the 
Abbey and its parkland is rural despite the urban sprawl of Kirby-in-Ashfield to the north-west. 
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40 
Nottingham 
Arboretum 
(Grade II) 

Nottingham Arboretum was the first public park to open in Nottingham, in 1852. It was designed by 
Samuel Curtis as a botanical collection and features a flower garden, dell garden, healing garden and 
a dahlia border. The Arboretum is 7.5 hectares in size and is situated in the centre of Nottingham, 
immediately to the north-east of the General Cemetery.  

41 
Nottingham 
Road Cemetery 
(Grade II) 

Nottingham Road Cemetery, established in 1855, was the first municipal cemetery for Derby.  The site 
occupies 32.2 hectares (21 hectares registered) and has excellent views across the city from the 
western extremity of the cemetery. Features include a gatehouse, several avenues and a promenade. 

42 
Papplewick Hall 
(Grade II*) 

Papplewick Hall is situated 10 kilometres north of Nottingham and comprises approximately 45 
hectares of landscaped grounds forming the setting for a late 18th-century hall. The park is surrounded 
by woodland belts. 

43 
Papplewick 
Pumping Station 
(Grade II) 

Papplewick Pumping Station is a Scheduled Ancient Monument which was laid out in the early 1880s. 
Papplewick and its grounds are located to the south of Lonsdale Lane in the parish of Papplewick, to 
the north of the city of Nottingham, in an area dominated by large coniferous forestry plantations. The 
grounds occupy a roughly 3 hectare site which is enclosed by a brick boundary wall and is bounded to 
north, west, and south by farmland and to the east by a small country road. 

44 
Prestwold Hall 
(Grade II) 

Prestwold Hall and church stand within Prestwold Park 5 kilometres east of Loughborough on the 
western extremity of the Leicestershire wolds. Prestwold Hall is set in 80 hectares of parkland and 
formal gardens. 

45 
Quenby Hall 
(Grade II) 

Quenby Hall stands within its park on high ground about 10 kilometres east of Leicester. The Hall has 
an 18th Century park (which originated around 1600) and formal gardens of 2 hectares, including a 
walled garden. 

46 
River Gardens, 
Belper (Grade II) 

Belper River Gardens are public gardens on the River Derwent. The gardens, which cover about 3 
hectares, were originally laid out 1905/6 on the site of an osier bed for the use of mill workers and the 
local community. The southern end of the River Gardens is dominated by the massive red-brick East 
Mill, built in 1912-1913. 

47 
Rufford Abbey 
(Grade II) 

Rufford Abbey Country Park has parkland and woodland with the ruins of a Cistercian abbey at its 
centre. The abbey ruins are owned and managed by English Heritage. Other features include 
woodland and lakeside walks and a sculpture trail. Rufford Abbey is 11km north-east of Mansfield and 
occupies approximately 460 hectares of flat ground which forms part of the valley of Rainworth Water. 

48 
Stanford Hall 
(Grade II) 

Stanford Hall and its park lie immediately to the north of the village of Stanford-on-Avon, on the banks 
of the River Avon. The river forms the principal boundary down the eastern side of the park, feeding 
from the 1.5 kilometre long Stanford Reservoir which abuts the north-east corner of the park. Stanford 
Hall is a late-17th-century and early-18th-century park and formal landscape approximately 200 
hectares in size. 

49 
Stapenhill 
Cemetery 
(Grade II) 

Stapenhill Cemetery is situated approximately 1km south-east of the centre of Burton upon Trent. The 
registered site occupies 9 hectares of rising land along the first terrace of the River Trent. The layout of 
the cemetery is formal and symmetrical and features include a gothic gatehouse, paired gothic chapels 
and a war memorial. 

50 
Stapleford Hall 
(Grade II) 

Stapleford Hall stands within its park 5 kilometres east of Melton Mowbray. The registered area is 
approximately 300 hectares and comprises a 17th-century deer park which was later modified by 
Lancelot Brown. The gardens immediate to the hall contain several walled gardens, lawns and 
ornamental borders. Stapleford Hall is now used as a hotel and country retreat. 

51 
Staunton Harold 
Hall (Grade II*) 

Staunton Harold Hall stands in a small valley 5 kilometres north-east of Ashby-de-la-Zouch. The site 
are approximately 90 hectares in size and comprises the 18th Century landscaped grounds of a 
country house together with formal gardens laid out in the late 17th Century. 

52 
Swarkestone 
Old Hall (Grade 
II*) 

Swarkestone Hall lies immediately to the east of the village of Swarkestone in a rural and agricultural 
area. The site, of about 2.5 hectares, is an early 17th century pavilion and walled enclosure, and 
walled gardens relating to Swarkestone Old Hall. 

53 
The Old 
Cemetery, 
Derby (Grade II) 

The Old Cemetery is reputed to be the second oldest cemetery in England. The site occupies 
approximately 1.8 hectares on an elevated site to the south-west of Derby city centre. Features include 
a carriage entrance, Gothic gate lodge, and a number of listed tombs. The chapel was demolished in 
the mid to late-20th-century. 

54 
Thoresby Park 
(Grade I) 

Thoresby Park stands in a rural setting about 9 kilometres south-east of Worksop. Thoresby is a 19th 
Century country house with formal gardens and pleasure grounds and surrounded by parkland. The 
undulating, roughly 800 hectare site is bounded to the north by a deep woodland belt, beyond which 
lies the south boundary of Clumber Park, and to the south and west by further extensive woodlands. 
The park has been considerably reduced by agricultural and forestry development. 
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55 

Thurgarton 
Hundred 
Workhouse 
(Grade II*) 

The grounds of an early 19th-century workhouse, designed by the architect William Nicholson following 
instructions from the Rev John Thomas Becher. The grounds were opened in 1824 to provide exercise 
for pauper inmates and for them to grow fruit and vegetables. The workhouse is now open to the public 
as a museum. Thurgarton is approximately 2.5 hectares in size and lies on the A612 between 
Southwell and Newark. 

56 
Victoria Park, 
Leicester (Grade 
II) 

Victoria Park lies to the south-east of Leicester city centre. The park dates from the late 19th century 
and comprises 35 hectares of open space including two war memorials, a bowling green and various 
sports pitches. 

57 
Welford Road 
Cemetery 
(Grade II) 

The Cemetery is situated on the south side of Leicester and has elevated views west across the city. 
The site is approximately 12 hectares in size and contains many 19th Century monuments. Other 
features include two entrances, a war memorial, a promenade and large numbers of ash, beech, lime, 
horse chestnut and cedar trees. 

58 
Whatton House 
(Grade II) 

At Whatton House formal, ornamental and oriental gardens of 5 hectares, dating from the 19th century, 
are set in parkland of 40 hectares. The parkland was further developed in the 20th century. Whatton 
House stands in its park 5 kilometres north-west of Loughborough on high ground overlooking the 
valley of the River Soar. The registered area is approximately 70 hectares. 

59 
Willersley Castle 
(Grade II) 

Willerlsey Castle is situated about 1.25 kilometres south-east of Matlock Bath, to the north of the River 
Derwent which sweeps from north to east through the site. The late 18th and early 19th century 
picturesque pleasure grounds and park were laid out by John Webb. The site comprises 13 hectares of 
pleasure grounds and picturesque walks, and 9 hectares of parkland. 

60 
Wollaton Hall 
(Grade II*) 

Wollaton Hall was originally created in the 16th century and was set within a deer park and pleasure 
grounds. Wollaton Hall is now the Nottingham Natural History Museum and the attached landscape 
park is a public park. There are also formal gardens close to the hall. The site is located to the west of 
Nottingham city centre and is owned by Nottingham City Council. 
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Visual Baseline 

5.5.39 The landscape and visual effects of the proposed wind turbines have been assessed in detail from a range of 

viewpoints
7
 listed below: 

• Viewpoint 1 - A453 Clifton Lane 

• Viewpoint 2 - Clifton Bridge (A52) 

• Viewpoint 3 - Clifton, Fabis Drive 

• Viewpoint 4 - Trent Valley Way 

• Viewpoint 5 - Beeston Rylands, Canalside 

• Viewpoint 6 - Beeston Rylands, Leyton Crescent 

• Viewpoint 7 - Beeston Rylands Station 

• Viewpoint 8 - Humber Road South 

• Viewpoint 9 - A52 Queens Drive roundabout 

• Viewpoint 10 - A52 Dunkirk Flyover 

• Viewpoint 11 - Wollaton Hall 

• Viewpoint 12 - Nottingham Castle 

• Viewpoint 13 - Bridgeford 

• Viewpoint 14 - Loughborough Road (A60) 

• Viewpoint 15 - Farnborough Rd 

• Viewpoint 16 - Ruddington (Wilford Road) 

• Viewpoint 17 - Attenborough Nature Reserve 

• Viewpoint 18 - Greenwood Dale 

• Viewpoint 19 - Porchester 

• Viewpoint 20 - Bilborough 

• Viewpoint 21 - Bunnyhill 

• Viewpoint 22 - A50 (B6540 flyover) 

• Viewpoint 23 - M1 (B6009 flyover) 

• Viewpoint 24 - Elvaston Castle 

• Viewpoint 25 - Gunthorpe (A6097) 

• Viewpoint 26 - Gibsons Lane 

• Viewpoint 27 - Beacon Hill 

 

5.5.40 Because the study area is substantial (35 km radius), it contains potentially very large numbers of landscape and visual 

resources. As a result, key visual receptors are broken into detailed assessment zones as listed in section 5.3 and are 

described in the following sections. Due to its size and proximity to the proposal, the settlement of Nottingham City is 

split into broad townscape areas as illustrated in Figure 5.4b. 

Residential Properties and Settlements 

5.5.41 Residential properties identified within 2 km of the nearest turbine on the 1:10,000 OSNI map are numerous and have 

been split into a series of 24 property receptor areas reflecting similar residential character and visual context as shown 

on Figure 5.7e. 

5.5.42 Small settlements and townscape areas within 2-5km of the nearest turbine include – Nottingham City Centre, Greater 

Nottingham West, Beeston, Attenborough, Barton in Fabis, Clifton, Ruddington and West Bridgeford.  

5.5.43 Medium sized settlements and townscape areas within 5-15km of the nearest turbine include – Nottingham City Centre, 

Greater Nottingham North, Greater Nottingham South, Carlton, Arnold, Hucknall, Stapleford Long Eaton, Kimberley / 

Nuthall, Breaston, Ilkeston, Cotgrave, Keyworth, East Leake, Spondon, Borrowash / Ockbrock, Draycott, West Hallam, 

Kirk Hallam / Little Hallam / Hallam Fields, Heanor, Eastwood, Calverton, Burton Joyce, Bingham, Radcliffe on Trent, 

Kegworth and Castle Donnington.  

                                                           
7
 The viewpoints listed have been selected in consultation with Nottingham City and Broxtowe Borough Councils.  
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5.5.44 Larger settlements beyond 15km of the nearest turbine include – Derby, Matlock, Mansfield, Grantham, Newark on 

Trent, Melton Mowbray, Loughborough, Burton upon Trent and Leicester. 

Transport Routes 

5.5.45 The study area contains a large number of major transport routes.  The A6005 (Queens Road East), A453 (Queens 

Drive / Clifton Lane) and A52 (Clifton Boulevard) pass within 2km of the nearest turbine.  

5.5.46 In addition the A60, A6007, A6008, A6011, A606, A609, A610, A612, A6130, A614, A6200, A6464, A6514 and A6520 

pass within 5km; the M1, A6002, A6096, A611 and A6211 pass within 10km; and the A1, A1133, A17, A38, A42, A426, 

A444, A447, A46, A47, A50, A511, A512, A5121, A5132, A514, A516, A517, A5194, A5199, A5460, A563, A5630, A6, 

A6004, A6006, A6009, A601, A6030, A607, A6075, A608, A6097, A61, A6117, A615, A616, A617, A6191 and A632 

cross the study area at distances greater than 10km to the nearest turbine. 

5.5.47  ‘B’ class roads within 10km include the B686, B684, B683, B680, B679, B6540, B6004, B6003, B6002, B600, B5010 

and B690. 

5.5.48 Minor roads within 2km are numerous and form a dense network of streets, cul-de-sacs, roads and avenues linking the 

various areas of sub-urban / urban settlement that are found within close proximity to the proposed turbines.  The 

affected minor roads are identified and assessed within appendix 5.2 - property receptor areas. 

5.5.49 The following railway lines lie within the study area Burton Upon Trent – Derby; Nottingham – Leicester; Nottingham – 

Mansfield; Nottingham – Newark-on-Trent; Nottingham – Grantham and Nottingham – Melton Mowbray. 

Recreational Routes  

5.5.50 The Trent Valley Way passes through the southern edges of the site boundary, the Robin Hood Way passes within 2km 

and the Midshires Way passes within 10km of the nearest turbine. 

5.5.51 The following other long distance routes cross the study area at distance greater than 10km to the nearest turbine – 

Centenery Way, Bonnie Prince Charlie Walk, Derwent Valley Heritage Way, Viking Way, Leicestershire Round and 

Ivanhoe Way. 

5.5.52 12 National Cycle Network (NCN) routes lie within the study area. National Route 6 of the NCN connects London to 

Cumbria and it crosses the 35km study area in a north-south axis. NCN6 passes the within 2km of the proposed 

turbines as it passes through Beeston. National Route 67 which runs between Long Eaton and Heanor passes within 

10km of the nearest turbine.  

5.5.53 The following other National Cycle Routes cross the study area at distance greater than 10km to the nearest turbine – 

NCN68, NCN672, NCN64, NCN633, NCN63, NCN549, NCN54, NCN52, NCN48 and NCN15.  
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5.6 Development Proposals [elements with landscape and visual implications] 

5.6.1 This section briefly describes the development proposals, identifying the components of the proposal which may 

potentially affect the landscape or visual character within the study area. A full project description of the development 

proposals, site selection rationale and iterative design process for the proposed development is provided in Chapter 3. 

5.6.2 The proposed development would comprise three distinct phases: a temporary construction phase, an operational 

phase, and a short term decommissioning phase. 

Construction Phase 

5.6.3 The temporary components and site activity with potential to create landscape and visual effects during the construction 

phase of the proposed development include:  

• access provision from the existing road network;  

• construction of site access tracks; 

• hard standings for cranes; 

• excavations and construction of turbine base foundations; 

• temporary site compound and laydown area; 

• HGV deliveries to site and movement of vehicles on site; 

• erections of turbines;  

• cable trench excavation; and 

• post construction reinstatement works.   

 

5.6.4 The location and operation of these components has been considered carefully, with consideration given to limiting the 

temporary effects of the construction phase.  

Operational Phase   

5.6.5 The elements with the potential to affect the landscape and visual amenity of the study area are: 

• Wind turbines; and  

• Access tracks. 

 

Decommissioning  

5.6.6 Towards the end of the operational phase, a decision would be made as to whether to refurbish, replace, or remove the 

turbines. If the development were decommissioned, all the turbine components would be removed.  Access tracks and 

turbine foundations would remain. There would be a short-term temporary effect from the removal of the structures, the 

cranes and vehicle movements. The development can be decommissioned easily, with similar operations as described 

for the construction phase. 

Summary  

5.6.7 A wind turbine development should be considered as a long term reversible addition to the landscape, producing 

renewable energy until the site and surrounding area is restored to its previous landscape and visual character.  

5.7 Mitigation 

5.7.1 The design of the proposed development has evolved as part of an iterative process which has aimed to provide an 

optimal design in environmental, as well as technical and economic terms. A number of mitigation measures have been 

introduced in order to minimise the likely landscape and visual effects.  These are set out below: 

Design Strategy  

5.7.2 The design strategy for the key elements of the proposed development has taken into account the following objectives: 
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• to provide a turbine layout with a simple form, which relates to the landscape character of the site and its 

surroundings;  

• to ensure that the design and layout of the turbines expresses the function of the proposed development as 

an energy generator as clearly as possible by avoiding complexity and visual confusion; 

• to achieve a balanced composition of the turbines against the landscape and skyline; 

• to create a design that takes account of the relevant national, regional and local policy and guidance; and 

• to respond to the various constraints identified.   

 

Site Specific Design Mitigation Measures 

5.7.3 The layout which has been taken forward through the EIA process consists of 3 turbines of up to 126.25m to tip (see 

Chapter 3 – description of the proposed development of this ES).   

5.7.4 The location and management of construction activities have been carefully considered to minimise landscape and 

visual effects. Ground disturbance on-site will be restricted as far as practicable and any soil materials excavated will be 

retained on the site for re-use on areas to be re-vegetated following the construction phase. The site access tracks and 

areas of hard standing that are to be retained throughout the operational stage of the proposed development will be 

partially covered with topsoil and allowed to regenerate. No borrow pit will be required and aggregate will be sourced 

from local quarries.   
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5.8 RESIDUAL LANDSCAPE EFFECTS 

Effects on the Physical Landscape  

5.8.1 The extent of the proposed Development is shown on the site plan, Figure 3.3.  The site access would be located near 

the entrance to the Boots complex off Thane Road and approximately 2 km of new track would be constructed.  

Underground cables linking the turbines with the University would be laid along or beside tracks wherever practical.   

5.8.2 Only a few small trees and shrubs may be required to be removed as a result of the proposal, at the site access and 

along the access track within an area of playing fields although existing trees would be retained wherever practicable. 

The remainder of the access tracks, turbine foundations, laydown areas and substation would be located within open 

recreational grounds or fields and the removal of further vegetation would be minimal. 

5.8.3 Given the limited nature of the disturbance, it is anticipated that the proposed development would have a Small 

magnitude of change upon the physical fabric of the landscape.  The landscape sensitivity to wind turbine 

developments of the site area of Grove Farm has been assessed as Medium although landscape sensitivity has been 

assessed as Medium - Low for the Trent Valley LCA as a whole. This results in a landscape effect predicted to be 

Moderate - Minor or less and therefore not significant. 

 

Effects on Landscape Character  

5.8.4 This section provides an assessment of the overall residual effect that the proposed development would have on the 

landscape character areas in accordance with the effects criteria outlined in Section 5.4 and based on the existing 

character of the landscape as described within section 5.5.  

5.8.5 The Blade Tip ZTV for the proposed Grove Farm Wind Turbines (Figure 5.5a) demonstrates that all 14 landscape 

character areas and all 10 townscape areas within the 15km study area, have some theoretical view of the proposed 

turbines ranging from a very small amount to almost complete coverage. The residual effects are described in the 

following Tables 5.13 & 5.14. 

 

Table 5.13 - Landscape Character Area (LCA) Effects  

Landscape 
Character Area  
(County Council 
in brackets)

8
 

Theoretical worst case visibility 
derived from turbine tip ZTV 

Sensitivity 
Magnitude of Change and  
resulting Significance of Effects 

Derbyshire 
Coalfields 
(NCC) 
 

This LCA is relatively low lying and 
extends in a broad band from the west of 
Nottingham, northwards to the edges of 
the 15km study area. The majority of the 
LCA has no theoretical visibility of the 
turbines although there is an area of 
visibility at the southern end of the LCA, 
to the north of Stapleford and a few 
smaller patches around Eastwood. 

Medium - 
Low 

This character area shows limited potential 
visibility of the proposal although its proximity 
(within 5-15km of the site) would result in an 
indirect influence on landscape character from 
the affected areas. Taking this into account the 
overall magnitude of change has been assessed 
as Small - Negligible. 

Significance of effect is therefore Minor 

Langley Lowlands 
(LCC) 

This LCA lies on the south-west edges 
of the 15km study area. There are large 
patches of visibility across the LCA from 
areas of high ground, including the area 
between Castle Donnington and 
Kegworth. 

Medium - 
Low 

The proposed development would have an 
indirect influence on this LCA. Theoretical 
visibility is found on elevated areas of the LCA 
although in reality the turbines are unlikely to be 
a visible and recognisable feature due to 
successive rows of ridgeline vegetation and built 
elements within the intervening landscape. 
Taking this into account the overall magnitude of 
change has been assessed as Negligible. 

Significance of effect is therefore Minor - 
Negligible+ 

Leicestershire 
Wolds 
(NCC) 
 

Most of the LCA falls within the 15km 
study area, extending in a band around 
the southern edge of Nottinghamshire 
between Ratcliffe Power Station and 

High - 
Medium 

The proposed development would have an 
indirect influence on this LCA. Theoretical 
visibility is found throughout the assessed 
section of this LCA although in reality the 

                                                           
8
  NCC – Nottinghamshire County Council 

  LCC – Leicestershire County Council 

 DCC - Derbyshire County Council 
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Landscape 
Character Area  
(County Council 
in brackets)

8
 

Theoretical worst case visibility 
derived from turbine tip ZTV 

Sensitivity 
Magnitude of Change and  
resulting Significance of Effects 

Willoughby on the Wolds. There are 
areas of theoretical visibility throughout 
the LCA.    

turbines are unlikely to be a visible and 
recognisable feature for the majority of this LCA, 
due to vegetation and built elements within the 
intervening landscape. 

A more detailed assessment of landscape 
effects for this LCA was carried out at viewpoint 
21 which revealed a Small landscape magnitude 
of change. Taking this into account the overall 
magnitude of change has been assessed as 
Small - Negligible. 

Significance of effect is therefore Moderate – 
Minor 

Magnesian 
Limestone 
(NCC) 
 

Only the southern section of this LCA 
lies within the 15km study area, 
extending northwards from Nuthall to the 
edges of the study area. Theoretical 
visibility of the turbines can be found 
throughout the section of this LCA that 
lies within 15km.  

Medium - 
Low 

The proposed development would have an 
indirect influence on this LCA. Theoretical 
visibility is found throughout the assessed 
section of this LCA although in reality the 
turbines are unlikely to be a visible and 
recognisable feature due to vegetation and built 
elements within the intervening landscape. A 
more detailed assessment of landscape effects 
for this LCA was carried out at viewpoint 23 
which revealed a negligible landscape 
magnitude of change. Taking this into account 
the overall magnitude of change has been 
assessed as Negligible. 

Significance of effect is therefore Minor - 
Negligible+ 

Mid 
Nottinghamshire 
Farmland 
(NCC) 
 

The southern section of this LCA falls 
within the study area, extending from 
north-east of Nottingham to the north-
eastern boundary of the study area. The 
majority of the LCA has no theoretical 
visibility of the turbines. There are small 
patches of visibility from areas of high 
farmland and from the north-eastern 
fringes of Nottingham. 
 

High - 
Medium 

Some of this character area lies within the 
suburban / urban edge of Nottingham. A more 
detailed assessment of townscape effects has 
been carried out for this area within table 5.14. 

The proposed development would have an 
indirect influence on this LCA with only small 
patches of potential visibility found within 15km. 
The turbines would form a distant feature in the 
landscape behind successive rows of intervening 
vegetated and built ridgelines affecting only 
some of the landscape characteristics. The 
magnitude of change is therefore considered to 
be Negligible. 

Significance of effect is therefore Minor+ 

Nottinghamshire, 
Derbyshire and 
Yorkshire Coalfield 
(DCC) 

This LCA lies in the western half of the 
15km study area and stretches from 
Long Eaton to Heanor and across to the 
eastern edges of Derby. Several large 
patches of theoretical visibility are found 
across this LCA on higher ground. 

Low 

Some of this character area lies within the 
suburban / urban edge of Nottingham. A more 
detailed assessment of townscape effects has 
been carried out for this area within table 5.14. 

The proposed development would have an 
indirect influence on this LCA with patches of 
potential visibility found within 15km. The 
turbines would form a distant feature in the 
landscape behind successive rows of intervening 
vegetated and built ridgelines affecting only 
some of the landscape characteristics.  
Taking this into account the overall magnitude of 
change has been assessed as Small. 

Significance of effect is therefore Minor. 

 

Sherwood  
(NCC) 
 

The urban area of Nottingham breaks 
the LCA into two compartments.  

The majority of the northern 

Medium - 
Low 

Some of this character area lies within the 
suburban / urban edge of Nottingham. A more 
detailed assessment of townscape effects has 
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Landscape 
Character Area  
(County Council 
in brackets)

8
 

Theoretical worst case visibility 
derived from turbine tip ZTV 

Sensitivity 
Magnitude of Change and  
resulting Significance of Effects 

compartment has no theoretical visibility 
of the turbines, with the exception of a 
few isolated patches. 

The majority of the southern 
compartment, around Stapleford and 
Beeston has theoretical visibility of the 
turbines. 

been carried out for this area within table 5.14. 

The remainder of this landscape character area 
shows limited potential visibility of the proposal 
and the magnitude of change has been 
assessed as Negligible. 

Significance of landscape effect is therefore 
Minor – Negligible+. 

Soar Valley 
(LCC) 

This LCA lies on the southern edge of 
the 15km study area. The majority of the 
LCA has no theoretical visibility due to 
its low-lying nature. There are small 
patches of theoretical visibility on higher 
ground north of Loughborough. 

Medium 

The proposed development would have an 
indirect influence on this LCA. Theoretical 
visibility is found on elevated areas of the LCA 
although in reality the turbines are unlikely to be 
a visible and recognisable feature due to 
successive rows of ridgeline vegetation and built 
elements within the intervening landscape. 
Taking this into account the overall magnitude of 
change has been assessed as Negligible. 

Significance of effect is therefore Minor. 

South 
Nottinghamshire 
Farmlands 
(NCC) 
 

The western section of this LCA falls 
within 15km, occupying a broad band 
which begins south of Nottingham and 
widens as it approaches the eastern 
study area boundary. There are large 
areas of theoretical visibility, in particular 
to the south and east of Nottingham, 
within 10km of the site. There are also 
patches of visibility from farmland 
towards the 15km boundary. 
 

Medium 

Some of this character area lies within the 
suburban / urban edge of Nottingham. A more 
detailed assessment of townscape effects has 
been carried out for this area within table 5.14. 

The proposed development would have an 
indirect influence on this LCA. Theoretical 
visibility is found throughout the assessed 
section of this LCA particularly within 10km.  

A more detailed assessment of landscape 
effects for this LCA was carried out at viewpoints 
14 and 16. Viewpoint 14 at 2.5km from the 
proposals revealed a Large landscape 
magnitude of change and Viewpoint 16 at 3.3km 
from the proposals revealed Medium – Large 
magnitude of change. Both of these viewpoints 
are within 5km and are not representative of the 
majority of the LCA that lies beyond. In reality, 
areas of potential visibility would be limited by 
vegetation and built elements within the 
intervening landscape for the large majority of 
the LCA which lies within 5-15km.Taking this into 
account the overall magnitude of change has 
been assessed as Medium. 

Significance of effect is therefore Moderate 

The Wolds 
(LCC) 

This LCA lies on the southern edge of 
the 15km study area. Theoretical 
visibility is found on higher ground away 
from settlement edges. 
 

Medium 

The proposed development would have an 
indirect influence on this LCA. Theoretical 
visibility is found on elevated areas of the LCA 
although in reality the turbines are unlikely to be 
a visible and recognisable feature due to 
successive rows of ridgeline vegetation and built 
elements within the intervening landscape. 
Taking this into account the overall magnitude of 
change has been assessed as Negligible. 

Significance of effect is therefore Minor. 

Trent Valley 
(NCC + LCC) 
 

This LCA extends across Leicestershire 
and Nottinghamshire and all of it lies 
within the 15km study area. Part of the 
site itself falls within the Trent Valley 
LCA and the majority of the LCA has 
theoretical visibility of the turbines.  

Medium - 
Low 

Some of this character area lies within the 
suburban / urban edge of Nottingham. A more 
detailed assessment of townscape effects has 
been carried out for this area within table 5.14. 

A more detailed assessment of landscape 
effects for this LCA was carried out at viewpoints 
17 and 22. Viewpoint 17 at 4.3km from the 
proposals revealed a Medium landscape 
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Landscape 
Character Area  
(County Council 
in brackets)

8
 

Theoretical worst case visibility 
derived from turbine tip ZTV 

Sensitivity 
Magnitude of Change and  
resulting Significance of Effects 

magnitude of change and Viewpoint 22 at 
11.3km from the proposals revealed Negligible 
magnitude of change. As the proposed 
development falls within this LCA direct effects 
to the landscape character would also be 
experienced which would result in a higher 
magnitude of change. Taking this into account 
the overall magnitude of change has been 
assessed as Large. 

The significance of effect is therefore Moderate+ 
which is considered significant due to the direct 
nature of the landscape effects. 

Trent Valley 
Washlands  
(DCC) 

This LCA lies to the west of the 
proposed development, extending in a 
broad band around the southern edge of 
Long Eaton, towards the edge of the 
study area. Theoretical visibility follows a 
large swathe along the River Trent. 

Low 

The proposed development would have an 
indirect influence on this LCA with potential 
visibility found throughout the area within 15km. 
The turbines would be obscured by intervening 
vegetation and built features across this 
relatively flat landscape. 

A more detailed assessment of landscape 
effects for this LCA was carried out at viewpoint 
24 which revealed a Small landscape magnitude 
of change. The majority of the character area is 
situated closer to the proposed development, 
however, and taking this into account the overall 
magnitude of change has been assessed as 
Small - Medium. 

Significance of effect is therefore Minor+. 

Trent Washlands 
(NCC) 
 

The south western section of this LCA 
falls within 15km, extending in a narrow 
band from the southern edge of 
Nottingham to Gunthorpe at the north-
east boundary of the study area. A band 
of theoretical visibility almost entirely 
covers the assessed section. 
 

Medium 

Some of this character area lies within the 
suburban / urban edge of Nottingham. A more 
detailed assessment of townscape effects has 
been carried out for this area within table 5.14. 

The proposed development would have an 
indirect influence on this LCA. Theoretical 
visibility is found throughout the assessed 
section of this LCA although in reality the 
turbines are unlikely to be a visible and 
recognisable feature, for the majority of this LCA, 
due to vegetation and built elements within the 
intervening landscape. A more detailed 
assessment of landscape effects for this LCA 
was carried out at viewpoints 13 and 25. 
Viewpoint 13 at 2.7km from the proposals 
revealed a Medium - Large landscape 
magnitude of change and Viewpoint 25 at 
14.6km from the proposals revealed no change. 
Taking this into account the overall magnitude of 
change has been assessed as Small - Medium. 

Significance of effect is therefore Moderate – 
Minor+ 

Vale of Belvoir 
(NCC) 
 

This LCA lies at the edge of the 15km 
study area. The vale straddles the 
border between Nottinghamshire and 
Leicestershire. There is only a tiny 
amount of theoretical visibility of the 
proposed turbines within the area near 
Cropwell Bishop. 

High - 
Medium 

Due to limited amount of potential visibility it is 
unlikely that the proposed development would 
have any influence on this LCA. Taking this into 
account the overall magnitude of change has 
been assessed as Negligible. 
Significance of effect is therefore Minor+  
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Table 5.14 - Townscape Character Area (TCA) Effects  

Townscape 
Character Area  

Theoretical worst case visibility 
derived from turbine tip ZTV 

Sensitivity 
Magnitude of Change and  
resulting Significance of Effects 

Nottingham City 
Centre 

Theoretical visibility is extremely 
limited in the urban centre of 
Nottingham due to the high building 
density and the large scale building 
form that predominates. The remaining 
parts of this townscape area show 
various patches of theoretical visibility 
in areas where the urban fabric is 
sloping towards the site.  

High 

When the turbines are visible, the change to the 
townscape is likely to be highly noticeable, 
particularly when the contrast with human scale 
elements appears within the same context.  

The fine urban grain, regular street pattern, mature 
street trees and high density of built urban fabric 
tends to obscure views towards the development 
other than those areas or properties where longer 
views are available or where the receptor is 
sufficiently elevated i.e. from upper floors.  

A more detailed assessment of landscape effects 
for this TCA was carried out at viewpoints 12, 18 
and 19. Viewpoint 12 at 3.2km from the proposals 
revealed a Medium - Large landscape magnitude 
of change, Viewpoint 18 at 4.9km from the 
proposals revealed a Small - Medium landscape 
magnitude of change and Viewpoint 19 at 4.9km 
from the proposals revealed a Small - Medium 
landscape magnitude of change. 

Taking this into account the overall magnitude of 
change has been assessed as Medium. 

Significance of effect is therefore Moderate – 
Major 

Nottingham 
(North) 

Theoretical visibility is extremely 
limited to patches where the slopes or 
localised topography faces the site, 
which accounts for less than half of 
this townscape area. 

Medium - 
Low 

Theoretical visibility is found in several patches of 
the TCA although in reality the proposed turbines 
are likely to be obscured due to the fine urban 
grain, regular street pattern and mature street 
trees.  

When the turbines are visible, the change to the 
townscape is likely to be relatively minor, affecting 
only those areas or properties where longer views 
are available or where the receptor is sufficiently 
elevated i.e. from upper floors. The overall 
magnitude of change has been assessed as 
Small. 

Significance of effect is therefore Minor+ 

Nottingham (West) 

There is theoretical visibility found 
throughout this TCA other than in the 
area of Wollaton where it is limited to 
patches. 

High - 
Medium 

Theoretical visibility is found throughout this TCA. 
In reality the proposed turbines are likely to be 
partially obscured in many cases from 
neighbouring buildings due to the fine urban grain 
or from mature street trees and large area of 
Wollaton Hall parkland which is surrounded by 
large, mature parkland trees. The townscape 
would only likely be affected where longer views 
are available or where the receptor is sufficiently 
elevated i.e. from upper floors. 

When the turbines are visible, the magnitude of 
change experienced within the townscape is 
potentially quite noticeable depending on the 
outlook and focus of the affected location(s).  

A more detailed assessment of landscape effects 
for this TCA was carried out at viewpoints 9, 10, 11 
and 20. Viewpoint 9 at 0.7km from the proposals 
revealed a Large landscape magnitude of change, 
Viewpoint 10 at 1.7km from the proposals revealed 
a Medium landscape magnitude of change, 
Viewpoint 11 at 3.5km from the proposals revealed 
a Large landscape magnitude of change and 
Viewpoint 20 at 5.6km from the proposals revealed 
a Medium landscape magnitude of change. 

Taking this into account the overall magnitude of 
change has been assessed as Medium - Large. 

Significance of effect is therefore Moderate – 
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Townscape 
Character Area  

Theoretical worst case visibility 
derived from turbine tip ZTV 

Sensitivity 
Magnitude of Change and  
resulting Significance of Effects 

Major 

Arnold 

Theoretical visibility is extremely 
limited to patches where the slopes or 
localised topography faces the site, 
which accounts for less than one third 
of this townscape area. 

Medium 

Theoretical visibility is found in a few isolated 
patches of the TCA and in reality the proposed 
turbines are likely to be further obscured due to the 
finely grained street pattern and mature trees that 
punctuate the streets, gardens and open spaces.  

When the turbines are visible, the change to the 
townscape is likely to be barely perceptible behind 
the context of Nottingham City Centre which 
intervenes.  

The overall magnitude of change has been 
assessed as Negligible. 

Significance of effect is therefore Minor 

Carlton 

Theoretical visibility is extremely 
limited to patches where the slopes or 
localised topography faces the site, 
which accounts for less than one fifth 
of this townscape area. 

Medium 

Theoretical visibility is found in very few isolated 
patches of the TCA and in reality the turbines are 
likely to be further obscured due to the finely 
grained street pattern and mature trees that 
punctuate the streets, gardens and open spaces. 

When the proposed turbines are visible, the 
change to the townscape is likely to be barely 
perceptible behind the context of Nottingham City 
Centre which intervenes.  

The overall magnitude of change has been 
assessed as Negligible. 
Significance of effect is therefore Minor 

West Bridgeford 

Frequent small patches of theoretical 
visibility are scattered throughout this 
TCA with more consistent coverage in 
the area of Wilford. 

High - 
Medium 

Theoretical visibility is found throughout this TCA. 
In reality the proposed turbines are likely to be 
obscured in many cases from neighbouring 
buildings due to the fine sub-urban grain or by 
frequent mature garden or street trees. The 
townscape would only likely be affected where 
longer views are available or where the receptor is 
sufficiently elevated i.e. from upper floors. 

When the turbines are visible, the magnitude of 
change experienced within the townscape is 
potentially highly noticeable depending on the 
outlook and focus of the affected location(s).  

A more detailed assessment of landscape effects 
for this TCA was carried out at viewpoints 2,13 and 
14. Viewpoint 2 at 0.7km from the proposals 
revealed a Very Large landscape magnitude of 
change, Viewpoint 13 at 2.7km from the proposals 
revealed a Medium – Large landscape magnitude 
of change and Viewpoint 14 at 2.5km from the 
proposals revealed a Large landscape magnitude 
of change. 

Taking this into account the overall magnitude of 
change has been assessed as Large. 
Significance of effect is therefore Moderate – 
Major+ 

Clifton 
Frequent small patches of theoretical 
visibility are found throughout this 
TCA. 

High - 
Medium 

Theoretical visibility is found throughout this TCA. 
In reality the proposed turbines are likely to be 
obscured in many cases from neighbouring 
buildings due to the fine sub-urban grain or by 
frequent mature garden or street trees. The 
townscape would only likely be affected where 
longer views are available or where the receptor is 
sufficiently elevated i.e. from upper floors. 

When the turbines are visible, the magnitude of 
change experienced within the townscape is 
potentially highly noticeable depending on the 
outlook and focus of the affected location(s). For 
example, effects tend to increase within 1km of the 
turbines as screening elements found within this 
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Townscape 
Character Area  

Theoretical worst case visibility 
derived from turbine tip ZTV 

Sensitivity 
Magnitude of Change and  
resulting Significance of Effects 

TCA would potentially have less effect. 

A more detailed assessment of landscape effects 
for this TCA was carried out at viewpoints 1,3,4 
and 15. Viewpoint 1 at 0.7km from the proposals 
revealed a Very Large landscape magnitude of 
change, Viewpoint 3 at 0.5km from the proposals 
revealed a Medium landscape magnitude of 
change, Viewpoint 4 at 0.6km from the proposals 
revealed a Very Large landscape magnitude of 
change and Viewpoint 15 at 0.75km from the 
proposals revealed a Very Large landscape 
magnitude of change. 

Taking this into account the overall magnitude of 
change has been assessed as Very Large. 
Significance of effect is therefore Major+ 

Beeston 

Frequent small patches of theoretical 
visibility are scattered throughout this 
TCA with more consistent coverage in 
the area of Beeston Rylands. 

High - 
Medium 

Theoretical visibility is found throughout this TCA. 
In reality the proposed turbines are likely to be 
obscured in many cases from neighbouring 
buildings due to the fine sub-urban grain or by 
frequent mature garden or street trees. The 
townscape would only likely be affected where 
longer views are available or where the receptor is 
sufficiently elevated i.e. from upper floors. 

When the turbines are visible, the magnitude of 
change experienced within the townscape is 
potentially quite noticeable depending on the 
outlook and focus of the affected location(s). For 
example, effects tend to increase within 1km of the 
turbines as screening elements found within this 
TCA would potentially have less effect. 

A more detailed assessment of landscape effects 
for this TCA was carried out at viewpoints 5, 6, 7 
and 8. Viewpoint 5 at 0.8km from the proposals 
revealed a Very Large landscape magnitude of 
change, Viewpoint 6 at 0.9km from the proposals 
revealed a Large landscape magnitude of change, 
Viewpoint 7 at 1.4km from the proposals revealed 
a Medium - Large landscape magnitude of change 
and Viewpoint 8 at 1.1km from the proposals 
revealed a Large landscape magnitude of change. 

Taking this into account the overall magnitude of 
change has been assessed as Large. 
Significance of effect is therefore Moderate – 
Major+ 

Stapleford / 
Sandiacre 

Theoretical visibility is extremely 
limited to patches where the slopes or 
localised topography faces the site, 
which accounts for a very small 
fraction of the overall townscape area. 

Medium - 
Low 

Theoretical visibility is found in very few isolated 
patches of the TCA and in reality the proposed 
turbines are likely to be further obscured by the 
intervening suburban and urban context of 
Beeston town centre.  

The overall magnitude of change has therefore 
been assessed as Small - Negligible. 
Significance of effect is therefore Moderate - 
Minor 

Long Eaton 

Frequent small dots of theoretical 
visibility are scattered throughout this 
TCA other than in the area of Long 
Eaton park where theoretical visibility 
is limited. 

Medium 

Theoretical visibility is found scattered throughout 
the TCA although in reality the proposed turbines 
are likely to be partially obscured by the 
intervening suburban and urban context of 
Beeston town centre and the vegetation within the 
Attenborough Nature reserve.  

The overall magnitude of change has therefore 
been assessed as Small - Medium. 
Significance of effect is therefore Moderate – 
Minor+ 
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Effects On Landscape Designations  

Derwent Valley Mills – World Heritage Site  

5.8.6 The Derwent Valley Mills World Heritage Site (WHS) lies approximately 20km to the west of the site in Derby and 

stretches northwards towards the edge of the 35km study area near Matlock. The ZTV shows potential visibility would 

be extremely limited and would only occur at the edges in very small patches of higher ground.  

5.8.7 The sensitivity for the WHS has been assessed as High. Taking into account the extremely small proportion of the 

WHS that is likely to have views of the proposed development, and the distance that much of the land having visibility is 

from the site, most characteristics of the designated landscape are likely to remain unaffected. As a result, the 

magnitude of change is considered to be Negligible and the significance of effect is therefore Moderate – Minor. 

Peak District National Park 

5.8.8 The Peak District National Park lies on the edge of the 35km study area to the north-west of the site. The ZTV shows 

that the small area found within the study area has no theoretical view of the proposed turbines. No significant effect is 

therefore predicted. 

National Forest 

5.8.9 The National Forest occupies a large area of land approximately 40km long and 10km wide. The eastern edge of the 

National Forest lies approximately 18-23km to the west of the site and approximately 75% lies within the south-west 

quadrant of the 35km study area. The ZTV shows potential visibility would occur in patches within the eastern half that 

lies within the study area. 

5.8.10 The sensitivity for the National Forest has been assessed as High. The proposed development would be barely 

perceptible at distances of over 18-23km and in reality areas of potential visibility would be limited by vegetation and 

built elements within the intervening landscape. Taking this into account the overall magnitude of change has been 

assessed as Negligible and significance of effect is therefore Moderate – Minor. 

Registered parks and gardens  

5.8.11 The Blade Tip ZTV for the proposed Grove Wind Turbines (Figure 5.5a) demonstrates that 31 of the 60 Registered 

Parks and Gardens (Figure 5.4a) within the study area, have no theoretical view of the proposed turbines. These 

properties have therefore not been included within the assessment. The sensitivity for all the registered parks and 

gardens has been assessed as High. The effects to those with theoretical visibility are described in the following Table 

5.15. 

Table 5.15 - Registered Parks and Gardens – Effects 

No Name / Status ZTV Analysis  
Magnitude of Change and  
resulting Significance of Effects 

1 
Abbey Park, 
Leicester (Grade 
II) 

NO THEORETICAL VISIBILITY NO EFFECT 

2 
Annesley Hall 
(Grade II*) 

This registered garden is located approximately 15 
km to the north of the proposed development.  The 
ZTV indicates theoretical visibility of the turbines 
from parts of the designated area, however, the 
mature woodlands and parkland trees that dominate 
would likely prevent views towards the proposed 
development. 

Mature woodlands and parkland trees that 
dominate this registered garden prevent views 
towards the proposed development. No 
significant effect is therefore predicted. 

3 
Baggrave Hall 
(Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

4 
Belgrave Hall 
(Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

5 
Belper Cemetery 
(Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 
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6 
Belvoir Castle 
(Grade II) 

This registered garden is located approximately 25 
km to the east of the proposed development.  The 
ZTV indicates theoretical visibility of the turbines 
from western parts of the designated area. 

The proposed development would be barely 
perceptible at a distance of 25km and potential 
visibility would be limited by vegetation and 
built elements within the intervening 
landscape. As a result the magnitude of 
change is considered to be Negligible. 
Significance of effect is therefore Moderate - 
Minor 

7 
Bestwood 
Pumping Station 
(Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

8 
Bolsover Castle 
(Grade I) 

NO THEORETICAL VISIBILITY NO EFFECT 

9 
Bradgate Park 
(Grade II) 

This registered park is located approximately 24 km 
to the south of the proposed development.  The ZTV 
indicates theoretical visibility of the turbines from 
northern elevated parts of the designated area in 
particular from Old John Tower. 

The proposed development would be barely 
perceptible at a distance of 24km and potential 
visibility would be limited by successive 
ridgelines of vegetation and built elements 
within the intervening landscape. As a result 
the magnitude of change is considered to be 
Negligible. 
Significance of effect is therefore Moderate - 
Minor 

10 
Bretby Hall 
(Grade II) 

This registered garden is located approximately 27 
km to the south-west of the proposed development 
within the National Forest boundary.  The ZTV 
indicates small patches of theoretical visibility of the 
turbines from an area of the designated garden 
where mature woodlands and parkland trees 
dominate. 

The proposed development would be barely 
perceptible at a distance of 27km and mature 
woodlands and parkland trees would obscure 
views to the proposed development and as a 
result no change and therefore no effect is 
predicted. 
 

11 
Calke Abbey 
(Grade II*) 

This registered parkland is located approximately 21 
km to the south-west of the proposed development 
within the National Forest boundary.  The ZTV 
indicates theoretical visibility of the turbines from two 
elevated areas of the designated parkland. 

The proposed development would be barely 
perceptible at a distance of 21km and potential 
visibility would be limited by successive 
ridgelines of vegetation and built elements 
within the intervening landscape. As a result 
the magnitude of change is considered to be 
Negligible. 
Significance of effect is therefore Moderate - 
Minor 

12 
Church 
Cemetery 
(Grade II*) 

This registered cemetery is located within the urban 
centre of Nottingham. The ZTV indicates small 
patches of theoretical visibility of the turbines from 
the southern half of the designated area. 

The trees within and surrounding the cemetery 
along with the immediately intervening urban 
context of Nottingham prevents any views 
towards the proposed development. No 
significant effect is therefore predicted. 

13 
Clifton Hall 
(Grade II) 

This registered garden is located south west of 
Nottingham City centre on the banks of the River 
Trent. The ZTV indicates theoretical visibility of the 
turbines from the majority of the designated area. 

The trees within the designated area along 
Clifton Embankment prevent views of the 
proposed turbines from Clifton Hall and no 
effects are therefore predicted. 

The terraced garden would only have views 
from the northernmost boundary and only 
turbine 1 would be visible. The magnitude of 
change would be Large – Very Large and the 
resulting significance of effect would be 
Major+. 

There are also views of the proposed 
development from the registered area along 
the riverside footpath (Trent Valley Way). A 
more detailed assessment was carried out 
from this viewpoint 4 (technical appendix 5.1) 
which revealed a Very Large landscape 
magnitude of change and a resulting Major++ 
significance of effect. 
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14 
Coleorton Hall 
(Grade II*) 

This registered parkland is located approximately 23 
km to the south-west of the proposed development 
within the National Forest boundary.  The ZTV 
indicates theoretical visibility of the turbines from 
approximately three quarters of the designated 
parkland. 

The proposed development would be barely 
perceptible at a distance of 23km and potential 
visibility would be limited by successive 
ridgelines of vegetation and built elements 
within the intervening landscape. As a result 
the magnitude of change is considered to be 
Negligible. 
Significance of effect is therefore Moderate - 
Minor 

15 
Derby 
Arboretum 
(Grade II*) 

This registered arboretum is located within the urban 
centre of Derby. The ZTV indicates theoretical 
visibility of the turbines throughout the designated 
area. 

The mature specimen trees within the 
arboretum along with the intervening urban 
context of Derby, prevents any views towards 
the proposed development. No significant 
effect is therefore predicted. 

16 
Derwent 
Gardens (Grade 
II) 

NO THEORETICAL VISIBILITY NO EFFECT 

17 
Ednaston Manor 
(Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

18 
Elvaston Castle 
(Grade II*) 

This registered parkland is located approximately 14 
km to the west of the proposed development. The 
ZTV indicates theoretical visibility of the turbines 
throughout the designated parkland. 

Potential visibility of the proposed turbines 
would be obscured by mature parkland trees 
throughout the registered area and as a result 
no change and therefore no effect is predicted. 
The proposals are less screened from outside 
the registered area and a more detailed 
assessment was carried out from viewpoint 24, 
at the entrance to the nearby caravan park, 
see technical appendix 5.1. 

19 
Flintham Hall 
(Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

20 
Garendon 
(Grade II) 

This registered park is located approximately 16 km 
to the south of the proposed development near to 
Loughborough. The ZTV indicates theoretical 
visibility of the turbines across the centre of the 
designated area. 

Potential visibility of the proposed 
development would be obscured by nearby 
woodland blocks, local topography and 
successive ridgelines of vegetation and built 
elements within the intervening landscape. As 
a result no change and therefore no effect is 
predicted.  

21 

General 
Cemetery 
(Nottingham) 
(Grade II) 

This registered cemetery is located within the urban 
centre of Nottingham. The ZTV indicates theoretical 
visibility of the turbines from a few isolated patches 
of the designated area. 

The trees within the cemetery along with the 
immediately intervening urban context of 
Nottingham, prevents any views towards the 
proposed development. No significant effect is 
therefore predicted. 

22 
Hardwick Hall 
(Grade I) 

NO THEORETICAL VISIBILITY NO EFFECT 

23 
Harlaxton Manor 
(Grade II*) 

NO THEORETICAL VISIBILITY NO EFFECT 

24 
Heights of 
Abraham (Grade 
II*) 

This registered parkland is located approximately 34 
km to the north-west of the proposed development at 
the northern edge of the Derwent Valley Mills World 
Heritage Site.  The ZTV indicates theoretical visibility 
of the turbines from a small patch in the north of the 
designated parkland. 

The proposed development would not be 
perceptible at a distance of 34km with visibility 
obscured by successive ridgelines of 
vegetation and built elements within the 
intervening landscape. As a result no change 
and therefore no effect is predicted.  

25 
High Tor (Grade 
II*) 

NO THEORETICAL VISIBILITY NO EFFECT 
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26 
Highfields Park 
(Grade II) 

These registered parklands and recreational 
grounds are located approximately 2 kilometres 
south-west of Nottingham City Centre to the north of 
the proposed turbines. The ZTV indicates theoretical 
visibility of the turbines throughout the designated 
area. 

Potential visibility would be obscured by 
mature trees surrounding the boating lake and 
tall hedgerows and avenue trees found along 
the University Boulevard. As a result no 
change and therefore no effect is predicted. 

27 
Holme 
Pierrepont Hall 
(Grade II) 

These registered parklands and gardens are located 
near the National Water Sports Centre in south-east 
Nottingham. The ZTV indicates theoretical visibility 
of the turbines throughout the designated area. 

Potential visibility would be obscured by 
successive layers of mature trees within the 
intervening landscape and as a result no 
change and therefore no effect is predicted. 

28 

Hunger Hill 
Gardens; 
Stonepit 
Coppice 
Gardens and 
Gorseyclose 
Gardens (Grade 
II*) 

These registered historic pleasure gardens and 
allotments are located within the urban centre of 
Nottingham. The ZTV indicates theoretical visibility 
of the turbines from the majority of the designated 
area. 

The mature trees within the designated area 
prevent any views towards the proposed 
development. No significant effect is therefore 
predicted. 

29 
Kedleston Hall 
(Grade I) 

This registered parkland is located approximately 23 
km to the west of the proposed development north 
west of Derby. The ZTV indicates theoretical visibility 
of the turbines from two small patches at the edges 
of the designated parkland. 

Potential visibility of the proposed 
development would be obscured by 
successive ridgelines of vegetation and built 
elements surrounding Derby within the 
intervening landscape. As a result no change 
and therefore no effect is predicted. 

30 
Locko Park 
(Grade II) 

This registered parkland is located approximately 13 
km to the west of the proposed development north 
east of Derby. The ZTV indicates theoretical visibility 
of the turbines from two small patches at the edges 
of the designated parkland. 

Potential visibility of the proposed 
development would be obscured by woodland 
planting located close to the patches of 
potential visibility. As a result no change and 
therefore no effect is predicted. 

31 
Lovers Walks 
(Grade II*) 

NO THEORETICAL VISIBILITY NO EFFECT 

32 
Lowesby Hall 
(Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

33 
Mansfield 
Cemetery 
(Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

34 
Marston Hall 
(Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

35 
Melbourne Hall 
(Grade I) 

NO THEORETICAL VISIBILITY NO EFFECT 

36 

Memorial 
Gardens, 
Nottingham 
(Grade II) 

These registered gardens are located near the River 
Trent on the Victoria Embankment south of 
Nottingham City centre. The ZTV indicates 
theoretical visibility of the turbines from the majority 
of the designated area. 

The mature trees within the designated area 
prevent any views towards the proposed 
development. No significant effect is therefore 
predicted. 

37 
New Walk, 
Leicester (Grade 
II) 

NO THEORETICAL VISIBILITY NO EFFECT 

38 
Newark Castle 
Gardens (Grade 
II) 

This registered garden is located within the urban 
centre of Newark-on-Trent. The ZTV indicates 
theoretical visibility of the turbines throughout the 
designated area. 

The mature specimen trees within the garden 
along with the intervening urban context of 
Newark-on-Trent, prevents any views towards 
the proposed development. No significant 
effect is therefore predicted. 

39 
Newstead 
Abbey (Grade 
II*) 

These registered gardens are located approximately 
16 km to the north of the proposed development. 
The ZTV indicates theoretical visibility of the turbines 
from the majority of the designated area. 

Potential visibility of the proposed 
development would be obscured by mature 
trees and woodland planting within and 
surrounding the registered gardens. As a 
result no change and therefore no effect is 
predicted. 
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40 
Nottingham 
Arboretum 
(Grade II) 

This registered arboretum is located within the urban 
centre of Nottingham. The ZTV indicates small 
patches of theoretical visibility of the turbines across 
much of the designated area. 

The mature specimen trees within the 
arboretum along with the intervening urban 
context of Nottingham, prevents any views 
towards the proposed development. No 
significant effect is therefore predicted. 

41 
Nottingham 
Road Cemetery 
(Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

42 
Papplewick Hall 
(Grade II*) 

This registered park is located approximately 15 km 
to the north of the proposed development. The ZTV 
indicates theoretical visibility of the turbines from the 
majority of the designated area. 

Potential visibility of the proposed 
development would be obscured by mature 
trees and woodland planting within and 
surrounding the registered park. As a result no 
change and therefore no effect is predicted. 

43 
Papplewick 
Pumping Station 
(Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

44 
Prestwold Hall 
(Grade II) 

These registered parklands and gardens are located 
approximately 15 km to the south of the proposed 
development. The ZTV indicates a very small 
amount of theoretical visibility of the turbines from 
the edges of the designated area. 

Potential visibility of the proposed 
development would be obscured by mature 
trees and woodland planting within and 
surrounding the registered parklands and 
gardens. As a result no change and therefore 
no effect is predicted. 

45 
Quenby Hall 
(Grade II) 

This registered park is located approximately 34 km 
to the south east of the proposed development. The 
ZTV indicates some theoretical visibility of the 
turbines from elevated parts of the designated area. 

The proposed development would not be 
perceptible at a distance of 34km with visibility 
obscured by successive ridgelines of 
vegetation and built elements within the 
intervening landscape. As a result no change 
and therefore no effect is predicted. 

46 
River Gardens, 
Belper (Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

47 
Rufford Abbey 
(Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

48 
Stanford Hall 
(Grade II) 

This registered park is located approximately 12 km 
to the south of the proposed development. The ZTV 
indicates theoretical visibility of the turbines from the 
northern half of the designated area. 

Potential visibility of the proposed 
development would be obscured by mature 
trees and woodland planting within and 
surrounding the registered parklands and 
gardens. As a result no change and therefore 
no effect is predicted. 

49 
Stapenhill 
Cemetery 
(Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

50 
Stapleford Hall 
(Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

51 
Staunton Harold 
Hall (Grade II*) 

NO THEORETICAL VISIBILITY NO EFFECT 

52 
Swarkestone 
Old Hall (Grade 
II*) 

NO THEORETICAL VISIBILITY NO EFFECT 

53 
The Old 
Cemetery, 
Derby (Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

54 
Thoresby Park 
(Grade I) 

NO THEORETICAL VISIBILITY NO EFFECT 

55 

Thurgarton 
Hundred 
Workhouse 
(Grade II*) 

NO THEORETICAL VISIBILITY NO EFFECT 
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56 
Victoria Park, 
Leicester (Grade 
II) 

This registered park is located within the urban 
centre of Leicester. The ZTV indicates theoretical 
visibility of the turbines for approximately half of the 
designated area. 

The mature specimen trees within the park 
along with the intervening urban context of 
Leicester, prevents any views towards the 
proposed development. No effect is therefore 
predicted. 

57 
Welford Road 
Cemetery 
(Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

58 
Whatton House 
(Grade II) 

This registered parkland is located approximately 13 
km to the south of the proposed development.  The 
ZTV indicates theoretical visibility of the turbines 
from the majority of the designated parkland.  

Potential visibility of the proposed 
development would be restricted by 
successive ridgelines of vegetation within the 
intervening landscape although from elevated 
parts of the registered area the turbines may 
be visible as a small element within a distant 
horizon of trees and woodland. As a result the 
magnitude of change is considered to be 
Small. 
Significance of effect is therefore Moderate. 

59 
Willersley Castle 
(Grade II) 

NO THEORETICAL VISIBILITY NO EFFECT 

60 
Wollaton Hall 
(Grade II*) 

This registered parkland and garden is located to the 
west of Nottingham City centre. The ZTV indicates 
small patches of theoretical visibility of the turbines 
across much of the designated area. 

Mature parkland trees prevent any views 
towards the proposed development from within 
the designated parkland and garden and no 
significant effect is therefore predicted.  
There are however views of the proposed 
development from the upper floors of Wollaton 
Hall. A more detailed assessment was carried 
out from this viewpoint 11 (technical appendix 
5.1) which revealed a Large landscape 
magnitude of change and a resulting Major 
significance of effect. 
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5.9 RESIDUAL VISUAL EFFECTS  

Visual Effects - Assessment Of Viewpoints  

5.9.1 The detailed assessment of the potential landscape and visual effects at each of the 15 representative viewpoint locations is described in Technical Appendix 5.1, and 

summarised in Table 5.16 below.  Please refer to Technical Appendix 5.1 for a detailed description and analysis of these effects.  Visual representations (photos, wirelines and 

photomontages) of views from each of the viewpoints are provided in Figures 5.P1 to 5.P27.   

Table 5.16 – Viewpoints summary  

V
ie

w
p

o
in

t 

lo
c
a
ti

o
n

 

a
p

p
ro

x
 d

is
ta

n
c
e
 

fr
o

m
 n

e
a
re

s
t 

tu
rb

in
e
 (

k
m

) 

re
c
e
p

to
rs

 

s
e
n

s
it

iv
it

y
 

M
a
g

n
it

u
d

e
 

s
ig

n
if

ic
a
n

c
e
 

s
ig

n
if

ic
a
n

c
e
 o

f 
c
u

m
u

la
ti

v
e
 

e
ff

e
c
ts

 

 Landscape
9
 visual landscape visual landscape visual landscape visual landscape visual 

1 
A453 Clifton 
Lane 

0.7 TCA7 Clifton 
Road  

Med 
Low- med 

V Large  V Large Major 

Mod-
major+ No Effect 

No Effect 

Walkers/Cycle Med Major No Effect 

2 
Clifton Bridge 
(A52) 

0.7 TCA6 West Bridgeford 

Road 

Low 

Low-Med 

V Large  V Large Mod-major 

Mod-
major 

Minor-Neg 

Minor 

Walkers/Cycle Med 
Mod-
major+ 

Minor+ 

3 
Clifton, Fabis 
Drive 

0.5 TCA7 Clifton 
Road 

Med 
Low 

Med Small-Med Moderate 
Minor+ 

No Effect 
No Effect 

Residents High Mod+ No Effect 

4 
Trent Valley 
Way  

0.6 
TCA7 Clifton  
LCA Trent Valley 

Walkers/Cycle High High V Large  V Large Major++ Major++ No Effect No Effect 

5 

Beeston 
Rylands, 
Canalside 

0.8 
TCA8 Beeston 
LCA Trent Valley 

Road 

High-Med 

Low 

V Large  V Large Major+ 

Mod-
major 

No Effect 

No Effect 

Residents Med Major No Effect 

Walkers/Cycle High Major++ No Effect 

Recreation  High Major++ No Effect 

6 

Beeston 
Rylands, 
Leyton 
Crescent 

0.9 
TCA8 Beeston 
LCA Sherwood 

Road 
Med 

Low 
Large  V Large Mod-major 

Mod-
major 

No Effect 
No Effect 

Residents High Major++ No Effect 

7 

Beeston 
Rylands 
Station  

1.4 
TCA8 Beeston 
LCA Sherwood 

Road 

Med 

Med 

Med- Large  Large Mod+ 

Mod-
major 

No Effect 

No Effect 

Residents Med-High 
Mod-
major+ 

No Effect 

                                                           
9
 TCA – Townscape Character Area / LCA – Local Landscape Character Area / NLCA – National Landscape Character Area 
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 Landscape
9
 visual landscape visual landscape visual landscape visual landscape visual 

Visitors Med 
Mod-
major 

No Effect 

8 
Humber Road 
South 

1.1 
TCA8 Beeston 
LCA Sherwood 

Road 
Low 

Low-Med 
Large  Large Moderate 

Mod+ 
No Effect 

No Effect 

Industry/office Low Moderate No Effect 

9 

A52 Queens 
Drive 
Roundabout 

0.7 
TCA3 Nottingham 
(West) 

Road 

Low 

Med 

Large  V Large Moderate 

Major 

No Effect 

No Effect 

Walk/Cycle Med-High Major+ No Effect 

Recreation Low-Med Mod-Maj+ No Effect 

10 
A52 Dunkirk 
Flyover 

1.7 
TCA3 Nottingham 
(West) 

Road 
Med-Low 

Low-Med 
Medium Large Mod-Minor+ 

Mod+ 
No Effect 

No Effect 

Walk/Cycle Med Mod-Maj No Effect 

11 Wollaton Hall 3.5 
TCA3 Nottingham 
(West) 

Visitors High High Large Med-Large Major 
Moderate 

major+ 
No Effect No Effect 

12 
Nottingham 
Castle 

3.2 
TCA1 Nottingham City 
Centre 

Visitors High High Med-Large Med-Large Mod-Major+ 
Mod-

Major+ 
Mod+ Mod+ 

13 Bridgeford 2.7 
TCA6 West Bridgeford 
LCA Trent Washlands 

Residents 
High-Med 

Med 
Med-Large Large Mod-Major 

Mod-
Major No Effect 

No Effect 

Walkers High Major No Effect 

14 
Loughborough 
Road (A60) 

2.5 

TCA6 West Bridgeford 
LCA South 
Nottinghamshire 
Farmlands 

Road 

Med-Low 

Low-Med 

Large Large Moderate+ 

Mod+ 

No Effect 

No Effect 

Residents Med-High 
Mod-
Major+ 

No Effect 

15 
Farnborough 
Road 

? TCA7 Clifton 

Road 

Med-Low 

Med 

V Large V Large Mod-Maj+ 

Major 

No Effect 

No Effect 

Residents High Major++ No Effect 

Walk/Cycle Med Major No Effect 

16 
Ruddington(W
ilford Road) 

3.3 
LCA South 
Nottinghamshire 
Farmlands 

Road 

High-Med 

Med 

Med-Large Med-Large Mod-major 

Mod+ 

No Effect 

No Effect 

Residents High 
Mod-
major+ 

No Effect 

Recreation Low-Med Moderate No Effect 

Cycles Med-High 
Mod-
major 

No Effect 

17 

Attenborough 
Nature 
Reserve 

4.3 LCA Trent Valley 
Visitors/ 

walkers 
Med-High Med-High Med Med Mod+ Mod+ No Effect No Effect 

18 
Greenwood 
Dale 

4.9 
TCA1 Nottingham City 
Centre 

Road 
Med-Low 

Low 
Small-Med Medium Mod-Minor+ 

Mod-
Minor No Effect 

No Effect 

Residents Med Moderate No Effect 
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Walkers Med Moderate No Effect 

19 Porchester 6.5 
TCA1 Nottingham City 
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Road 
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Minor No Effect 

No Effect 

Residents High Mod+ No Effect 

20 Bilborough  5.6 
TCA3 Nottingham 
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22 
A50 (B6540 
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Road 
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No Effect 
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24 
Elvaston 
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No Effect 

No Effect 

Visitors Med-High 
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minor 

No Effect 

25 
Gunthorpe 
(A6097) 
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Road 

Medium 
Low-Med 

No Effect No Effect No Effect 
No Effect 

No Effect 
No Effect 

Residents High No Effect No Effect 

26 Gibsons Lane 17.6 
NLCA Leicestershire & 
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Road 
High-Med 

Low 
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Minor-

neg+ Minor+ 
Minor-neg 

Residents High 
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minor+ 

Mod-minor 

27 Beacon Hill 21.5 
NLCA Southern 
Magnesian Limestone 

Visitors High-Med Med-High Neg Neg Minor+ Minor+ Minor+ Minor+ 
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Visual Effects - Local Level Study (Property Receptors) 

5.9.2 Within 2km of the nearest turbine there are a number residential streets and properties potentially influenced by the 

proposed development that have been identified through analysis of detailed hub and tip ZTVs (Figures5.7a and 5.7b).  

5.9.3 The 2km range is based on the document: Scottish Natural Heritage, ‘Guidelines on the Environmental Impacts of 

Windfarms and Small Scale Hydro Electric Schemes’; 2001: ’a windfarm is usually seen as a dominant focus when 

viewed from distances up to 2 km, although the entire windfarm may not be completely visible due to the obscuring of 

some turbines by the mid-ground landform and because visibility may also be screened or deflected by foreground 

features such as trees and buildings.  At this distance, movement of the turbines is clear and may collectively convey a 

distinct rhythm.’  (p16) 

5.9.4 It is not possible to be definitive about every property within the 2km study area since they are oriented in various 

directions.  Some are out with the ZTV; others which fall within the visual influence of parts of the proposal, are oriented 

away from the site whilst others possess varying degrees of garden and nearby vegetation or nearby buildings that 

provide filtering/screening of views. 

5.9.5 There are a very large number of residential properties that lie within 2 km of the site on the suburban / urban edges of 

Nottingham. The assessment of potential effects has been carried out from the public roads and open space network 

using aerial photographs to supplement findings from fieldwork. Appendix 5.2 describes the 

5.9.6 Due to the large number of affected properties, the 2km study area has been split into 24 property receptor areas as 

illustrated on Figure 5.7e and the visual effects experienced within those areas is described within appendix 5.2 – 

Property Receptor Areas. 

Small settlements and townscape areas within 2-5 km  

5.9.7 Nottingham City Centre – The ZTV indicates that theoretical visibility is extremely limited in the urban centre of 

Nottingham due to the high building density and the large scale building form that predominates. The proposed wind 

turbines may be visible from those areas or properties where longer views are available or where the receptor is 

sufficiently elevated i.e. from upper floors. The sensitivity for these receptors is assessed as Medium - High and the 

magnitude of change is considered to be Medium - Large.  As a result the significance of effect is Moderate - Major 

which is considered significant.   

5.9.8 Nottingham (west) – The ZTV indicates theoretical visibility is found throughout this area other than in the area of 

Wollaton where it is limited to patches. In reality the proposed turbines are likely to be partially obscured in many cases 

from neighbouring buildings due to the fine urban grain or from mature street trees and large area of Wollaton Hall 

parkland which is surrounded by large, mature parkland trees and the proposed wind turbines may only be visible from 

those areas or properties where longer views are available or where the receptor is sufficiently elevated i.e. from upper 

floors. The sensitivity for these receptors is assessed as Medium - High and the magnitude of change is considered to 

be Medium - Large.  As a result the significance of effect is Moderate - Major which is considered significant.   

5.9.9 Beeston - The ZTV indicates that frequent small patches of theoretical visibility are found scattered throughout this 

area. In reality the proposed turbines are likely to be obscured in many cases from neighbouring buildings due to the 

fine sub-urban grain or by frequent mature garden or street trees. The proposed turbines would only be visible where 

longer views are available or where the receptor is sufficiently elevated i.e. from upper floors. The sensitivity for these 

receptors is assessed as Medium – High. Visual effects tend to increase when receptors are within 1km of the turbines 

as screening elements found within this area would potentially have less effect. Taking this into account the magnitude 

of change is considered to be Large – Very Large.  As a result the significance of effect is Major which is considered 

significant.   

5.9.10 Attenborough - The ZTV indicates that theoretical visibility covers all of the settlement, in reality the mature trees that 

are found throughout and on the settlement edge screen potential views. There would be no change to the view as it is 

unlikely that the turbines would be visible from this location and therefore no significant effects are predicted. 

5.9.11 Barton in Fabis - The ZTV indicates that theoretical visibility covers all of the settlement, although in reality only the 

easternmost edges have views towards the site. The sensitivity for these receptors is assessed as Medium - High. At 

this distance turbines would appear as a relatively minor but noticeable feature amongst a skyline of intervening trees 

and the magnitude of change is therefore considered to be Small - Medium. As a result the significance of effect is 

Moderate which is considered not significant. 

5.9.12 Clifton – The ZTV indicates that theoretical visibility is found throughout this area. In reality the proposed turbines are 

likely to be obscured in many cases from neighbouring buildings due to the fine sub-urban grain or by frequent mature 

garden or street trees. The proposed turbines would only be visible where longer views are available or where the 

receptor is sufficiently elevated i.e. from upper floors. The sensitivity for these receptors is assessed as Medium – 

High. Visual effects tend to increase when receptors are within 1km of the turbines as screening elements found within 
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this area would potentially have less effect. Taking this into account the magnitude of change is considered to be Large 

– Very Large.  As a result the significance of effect is Major which is considered significant.   

5.9.13 Ruddington - The ZTV indicates that theoretical visibility covers all of the settlement, although in reality only the 

northernmost edges have views towards the site. The sensitivity for these receptors is assessed as Medium - High. A 

more detailed assessment of visual effects was carried out for this settlement at viewpoint 16 which revealed a visual 

magnitude of change of Medium – Large. Taking this into account the overall magnitude of change is considered to be 

Medium. As a result the significance of effect is Moderate+ which is considered not significant as the effects are only 

experienced by a small proportion of the receptor area. 

5.9.14 West Bridgeford – The ZTV indicates that frequent small patches of theoretical visibility are scattered throughout this 

area with more consistent coverage in the area of Wilford. In reality the proposed turbines are likely to be obscured in 

many cases from neighbouring buildings due to the fine sub-urban grain or by frequent mature garden or street trees 

and would only likely be visible where longer views are available or where the receptor is sufficiently elevated i.e. from 

upper floors. The sensitivity for these receptors is assessed as Medium - High and the magnitude of change is 

considered to be Medium - Large.  As a result the significance of effect is Moderate - Major which is considered 

significant.   

Medium sized settlements and townscape areas within 5-15 km  

5.9.15 The ZTV indicates there is no theoretical visibility from the settlements of Spondon, Calverton and Bingham.  The 24 

other settlements that show potential visibility and lie within 5-15km are discussed as follows: 

5.9.16 Nottingham (North) - The ZTV indicates that theoretical visibility is extremely limited to patches where slopes or 

localised topography face the site. The fine urban grain, regular street pattern and mature street trees are likely to 

obscure the proposed turbines from view other than those areas or properties where longer views are available or 

where the receptor is sufficiently elevated i.e. from upper floors. The sensitivity for these receptors is assessed as 

Medium - High and the magnitude of change is considered to be Small - Negligible.  As a result the significance of 

effect is Moderate - Minor which is considered not significant. 

5.9.17 Carlton - The ZTV indicates that theoretical visibility is extremely limited to patches where slopes or localised 

topography face the site. The finely grained street pattern and mature trees that punctuate the streets, gardens and 

open spaces are likely to obscure the proposed turbines from view other than those areas or properties where longer 

views are available or where the receptor is sufficiently elevated i.e. from upper floors. The sensitivity for these 

receptors is assessed as Medium - High and the magnitude of change is considered to be Negligible.  As a result the 

significance of effect is Minor+ which is considered not significant. 

5.9.18 Arnold - The ZTV indicates that theoretical visibility is extremely limited to patches where slopes or localised topography 

face the site. The finely grained street pattern and mature trees that punctuate the streets, gardens and open spaces 

are likely to obscure the proposed turbines from view. The proposed turbines would be barely perceptible behind the 

context of Nottingham City Centre and would only be visible from those areas or properties where longer views are 

available or where the receptor is sufficiently elevated i.e. from upper floors. The sensitivity for these receptors is 

assessed as Medium - High and the magnitude of change is considered to be Negligible.  As a result the significance 

of effect is Minor+ which is considered not significant. 

5.9.19 Hucknall - The ZTV indicates that theoretical visibility covers all of the settlement. The proposed turbines would be 

barely perceptible behind the context of Nottingham City Centre and would only be visible from those areas or 

properties where longer views are available or where the receptor is sufficiently elevated i.e. from upper floors. The 

sensitivity for these receptors is assessed as Medium - High. The magnitude of change is considered to be Negligible 

and as a result the significance of effect is Minor+ which is considered not significant.   

5.9.20 Stapleford - The ZTV indicates that theoretical visibility is limited to elevated ground on the edges of the settlement and 

the proposed wind turbines may be visible from the eastern most edges of this settlement, where less obstructed views 

become available. The sensitivity for these receptors is assessed as Medium - High. Distant successive rows of 

vegetation and other built settlement on the horizon would restrict these potential views so that only turbine tips would 

be potentially visible and the magnitude of change is therefore considered to be Small - Negligible.  As a result the 

significance of effect is Minor+ which is considered not significant.   

5.9.21 Long Eaton - The ZTV indicates that frequent small dots of theoretical visibility are scattered throughout this area other 

than in the area of Long Eaton park where theoretical visibility is limited and the proposed turbines may be visible from 

those areas or properties where longer views are available or where the receptor is sufficiently elevated i.e. from upper 

floors. The sensitivity for these receptors is assessed as Medium - High. In reality the proposed turbines are likely to be 

partially obscured by the intervening suburban and urban context of Beeston town centre and the vegetation within the 

Attenborough Nature reserve. The magnitude of change is therefore considered to be Small – Negligible and as a 

result the significance of effect is Moderate - Minor which is considered not significant.   
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5.9.22 Kimberley / Nuthall - The ZTV indicates that theoretical visibility is only found on the northern half of the settlement 

area. The proposed turbines would be barely perceptible behind the context of Nottingham City Centre and would only 

be visible from those areas or properties where longer views are available or where the receptor is sufficiently elevated 

i.e. from upper floors. The sensitivity for these receptors is assessed as Medium - High. The magnitude of change is 

considered to be Negligible and as a result the significance of effect is Minor+ which is considered not significant.   

5.9.23 Breaston - The ZTV indicates that theoretical visibility covers all of the settlement, in reality the woodlands that edge the 

settlement, vegetated M1 road corridor and many mature street trees within Breaston screen potential views of the wind 

turbines from properties within this relatively flat settlement. There would be no change to the view as it is unlikely that 

the turbines would be visible from this location and therefore no significant effects are predicted. 

5.9.24 Ilkeston - The ZTV indicates that theoretical visibility is restricted to a north - south strip of the settlement. In reality, 

Ilkeston urban / sub-urban fabric as well as the many mature trees within and surrounding Ilkeston screen potential 

views of the wind turbines from properties. There would be no change to the view as it is unlikely that the turbines would 

be visible from this location and therefore no significant effects are predicted. 

5.9.25 Cotgrave - The ZTV indicates that theoretical visibility covers all of the settlement. Available views towards the site are 

across relatively open farmland with mature hedgerows and hedgerow trees. Elevated areas of Cotgrave in the north of 

the settlement would have views towards the proposed turbines but in reality the intervening built and vegetated horizon 

of West Bridgeford would screen potential views. There would be no change to the view as it is unlikely that the turbines 

would be visible from this location and therefore no significant effects are predicted. 

5.9.26 Keyworth - The ZTV indicates that theoretical visibility covers almost all of the settlement. In reality a combination of 

localised topography, hedgerows and hedgerow trees screen potential views of the proposed turbines. There would be 

no change to the view as it is unlikely that the turbines would be visible from this location and therefore no significant 

effects are predicted. 

5.9.27 East Leake - The ZTV indicates that theoretical visibility covers almost all of the settlement. Only the more elevated, 

southernmost section of this settlement would have clear views towards the site. The sensitivity for these receptors is 

assessed as Medium - High. The built and vegetated ridgelines of settlements Clifton and Ruddington would restrict 

these potential views so that only turbine tips would appear visible as tiny elements on the distant horizon. The 

magnitude of change is therefore considered to be Negligible.  As a result the significance of effect is Minor+ which is 

considered not significant.    

5.9.28 Borrowash / Ockbrock - The ZTV indicates that theoretical visibility is limited to southern areas of Borrowash. 

Intervening woodlands and blocks of mature trees screen potential views of the proposed turbines. There would be no 

change to the view as it is unlikely that the turbines would be visible from this location and therefore no significant 

effects are predicted. 

5.9.29 Draycott - The ZTV indicates that theoretical visibility covers all of the settlement. Draycott has little variation in 

topography and the many hedgerows and trees within the intervening landscape screen potential views of the proposed 

turbines. There would be no change to the view as it is unlikely that the turbines would be visible from this location and 

therefore no significant effects are predicted. 

5.9.30 West Hallam - The ZTV indicates that theoretical visibility covers all of the settlement. Mature field boundary trees within 

the intervening landscape screen views of the proposed turbines. There would be no change to the view as it is unlikely 

that the turbines would be visible from this location and therefore no significant effects are predicted. 

5.9.31 Kirk Hallam / Little Hallam / Hallam Fields - The ZTV indicates that theoretical visibility is limited to the southern half of 

the settlement. Properties in the elevated south west of the settlement have views across the rooftops towards the site. 

The sensitivity for these receptors is assessed as Medium - High. The built and vegetated intervening settlements of 

Stapleford and Beeston would restrict these potential views so that only turbine tips would appear visible as small 

elements on the distant horizon. The magnitude of change is therefore considered to be Small – Negligible and as a 

result the significance of effect is Moderate - Minor which is considered not significant.    

5.9.32 Heanor - The ZTV indicates that theoretical visibility is patchy and is limited to higher ground at the edges of the 

settlement. Intervening built and vegetated landscape including mature trees across the River Erewash valley screen 

views of the proposed turbines. There would be no change to the view as it is unlikely that the turbines would be visible 

from this location and therefore no significant effects are predicted. 

5.9.33 Eastwood - The ZTV indicates that theoretical visibility is patchy and is limited to elevated ground. Properties which face 

the site within these areas, in particular New Eastwood, would have clear views in the direction of the site. The 

sensitivity for these receptors is assessed as Medium - High. The proposed turbines would appear as tiny elements 

within a distant horizon of successive ridgelines of intervening built and vegetated greater Nottingham. The magnitude 
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of change is therefore considered to be Negligible and as a result the significance of effect is Minor+ which is 

considered not significant.    

5.9.34 Burton Joyce - The ZTV indicates that theoretical visibility is limited to a few outlying properties on slightly higher ground 

at the northern edges of the settlement. Woodland south west of Burton Joyce screens any possibility of a distant view 

towards the site. There would be no change to the view as it is unlikely that the turbines would be visible from this 

location and therefore no significant effects are predicted. 

5.9.35 Radcliffe on Trent - The ZTV indicates that theoretical visibility covers all of the settlement. The majority of Radcliffe on 

Trent is relatively low lying with slightly more elevated properties to the south. Properties that do have potential views 

towards the proposed turbines would be screened by intervening built and vegetated landscape. There would be no 

change to the view as it is unlikely that the turbines would be visible from this location and therefore no significant 

effects are predicted. 

5.9.36 Kegworth - The ZTV indicates that theoretical visibility covers all of the settlement. Properties on the northernmost 

edges of the settlement have clearer views in the direction of the site but in reality the intervening mature woodland of 

Clifton would screen these potential views. There would be no change to the view as it is unlikely that the turbines 

would be visible from this location and therefore no significant effects are predicted. 

5.9.37 Castle Donnington - The ZTV indicates that theoretical visibility covers all of the settlement. Properties on the 

northernmost edges of the settlement have clearer views in the direction of the site but in reality Ratcliffe Power Station 

and mature field boundary trees in the intervening landscape would screen these potential views. There would be no 

change to the view as it is unlikely that the turbines would be visible from this location and therefore no significant 

effects are predicted. 

Large settlements beyond 15 km  

5.9.38 The ZTV indicates there is no theoretical visibility from the settlements of Matlock, Mansfield and Melton Mowbray.  The 

6 other settlements that show potential visibility and lie within 15-35km are discussed as follows: 

5.9.39 Newark on Trent, Grantham, Burton upon Trent and Leicester all lie towards the edges of the 35km study area 

boundary and the ZTV indicates very small amounts of theoretical visibility relative to the scale of the settlements. 

There would be no change to the view as at these distances turbines will not be perceptible and therefore no significant 

effects are predicted. 

5.9.40 Derby - The ZTV indicates that theoretical visibility is limited to the southern half of this settlement. A very limited 

number of properties, mainly from upper storeys, would have distant views overlooking the intervening built up areas of 

Derby and over 15km of intervening built and vegetated landscape. At this distance the proposed turbines would appear 

as a tiny feature on the skyline. Taking this into account the magnitude of change is considered to be Negligible and as 

a result the significance of effect is Minor+ which is considered not significant. 

5.9.41 Loughborough - The ZTV indicates that theoretical visibility is limited to the south-west quadrant of this settlement. A 

very limited number of properties, mainly from upper storeys, would have distant views overlooking the intervening built 

up areas of Loughborough and over 15km of intervening built and vegetated landscape. At this distance the proposed 

turbines would appear as a tiny feature within a horizon of trees and other built elements. Taking this into account the 

magnitude of change is considered to be Negligible and as a result the significance of effect is Minor+ which is 

considered not significant. 



AECOM Grove Farm Wind turbines Landscape and Visual Assessment 86 

 

 

5.10 SEQUENTIAL EFFECTS ASSESSMENT 

5.10.1 Sequential routes have been assessed using a combination of theoretical visibility mapping for identified routes and site 

survey mapping of any screening or filtering of available views. Assessment of identified routes is discussed in the 

following section and illustrated on Figures 8a-8e. 

Transport Routes  

5.10.2 The ‘A’ road network has been assessed to 35km of the outermost turbines, the ‘B’ road network has been assessed to 

10km of the outermost turbines and minor roads have been assessed to 2km, see appendix 5.2 - property receptor 

areas within 2km. 

5.10.3 These study areas are reflective of the drivers experience and the likely views available from the various speeds of 

road. For the 10km and 2km study areas intervening roadside screening or filtering of available views has been 

mapped. 

The 'A' Road Network  

5.10.4 Of the 61 ‘A’ class roads within the 35 km study area 24 show no theoretical visibility, namely - A614, A6514, A1133, 

A426, A444, A47, A5121, A5132, A516, A517, A5194, A5199, A5460, A6004, A6009, A601, A6030, A6075, A61, 

A6117, A616, A617, A6191 and A632. 

5.10.5 Figure 5.8c shows the location of roadside filtering or screening of areas of theoretical visibility within 10km. Those ‘A’ 

class roads which are fully screened are as follows – A6007, A6008, A6011, A609, A610, A6130, A6200, A6464, 

A6520, A6002, A6096, A611 and A6211 and no significant effects are therefore predicted. 

5.10.6 The A453 (Queens Drive / Clifton Lane) and A52 (Clifton Boulevard) pass within 2km of the nearest turbine and show 

theoretical visibility throughout with roadside screening along built up sections of the routes. The sensitivity for users of 

‘A’ roads is assessed as Medium and views from these ‘A’ Roads would be experienced for a period of time at close 

range resulting in a magnitude of change of Large. The significance of effect therefore is predicted to be Moderate - 

Major which is considered significant. 

5.10.7 The A60, A6005, A606, A612 and M1 are assessed as having short glimpses or filtered visibility of the proposed 

turbines. The sensitivity for users of ‘A’ roads is assessed as Medium and views from these ‘A’ Roads are limited to 

short glimpsed views resulting in a magnitude of change of Small. The significance of effect therefore is predicted to be 

Moderate - Minor which is considered not significant. 

5.10.8 The A1, A17, A38, A42, A447, A46, A50, A511, A512, A514, A563, A5630, A6, A6006, A607, A608, A6097 and A615 

cross the study area at distances greater than 10km to the nearest turbine. The sensitivity for users of ‘A’ roads is 

assessed as Medium. Overall views from these ‘A’ Roads are limited to short glimpsed views with the majority at 

distance and oblique. As a result the magnitude of change is considered to be Negligible and it is predicted, therefore, 

that the significance of effect would be Minor which is considered not significant. 

The 'B' Road Network 

5.10.9 Figure 5.8c shows the location of roadside filtering or screening of areas of theoretical visibility within 10km. Those ‘B’ 

class roads which are fully screened are as follows – B686, B683, B679, B6003, B600, and B690 and no significant 

effects are therefore predicted. 

5.10.10 The B684, B680, B6540, B6004, B6002 and B5010 are assessed as having short glimpses or filtered visibility of the 

proposed turbines. The sensitivity for users of ‘B’ roads is assessed as Medium and views from these ‘B’ Roads are 

limited to short glimpsed views resulting in a magnitude of change of Small - Negligible. The significance of effect 

therefore is predicted to be Minor+ which is considered not significant.  

Minor Roads 

5.10.11 Minor roads within 2km are numerous and form a dense network of streets, cul-de-sacs, roads and avenues linking the 

various areas of sub-urban / urban settlement that are found within close proximity to the proposed turbines.  The 

affected minor roads are identified and assessed within appendix 5.2 - property receptor areas. 

Railways 

5.10.12 The following railway lines lie within the study area Burton Upon Trent – Derby, Nottingham – Leicester, Nottingham – 

Mansfield, Nottingham – Newark-on-Trent, Nottingham – Grantham and Nottingham – Melton Mowbray. 

5.10.13 Predicted Visibility - segmented and broken sections of theoretical visibility appear on the following sections of rail 

corridors within the study area boundary: north-east of Stretton, near to Egginton and stretching as far as Willington; 

just north of the A50 stretching to parallel with the Sunnyhill area of Derby; from Pear Tree Station to just south of the 

A514; and an elongated length of theoretical visibility from just north of the Ratcliffe Power Station into Nottingham city 

centre. 
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5.10.14 Substantial sections of the railway lines that pass within 2km of the proposed development are in cutting and the 

vegetation along the line is dense. Other sections that lie within 10km are screened by the urban / suburban built fabric 

of greater Nottingham and outer-lying settlements and beyond 10km the turbines would be barely perceptible.  

Opportunities for views from these railway lines are therefore restricted and no significant effects for rail passengers are 

predicted as a result.  

Recreational Routes 

Walking Routes 

5.10.15 The Trent Valley Way passes through the southern edges of the site boundary and the ZTV shows theoretical visibility 

throughout. The sensitivity is assessed as High and views would be experienced for an extensive period of time at very 

close range resulting in a magnitude of change of Very Large. The significance of effect therefore is predicted to be 

Major++ which is considered significant. 

5.10.16 The Robin Hood Way passes within 2km of the nearest turbine and the ZTV shows theoretical visibility throughout. The 

sensitivity is assessed as High and where available views would be experienced as filtered glimpses through 

intervening built and vegetated urban and sub-urban townscape resulting in a magnitude of change of Small. The 

significance of effect therefore is predicted to be Moderate which is considered not significant. 

5.10.17 The Midshires Way passes within 10km of the nearest turbine and the ZTV shows theoretical visibility from several 

sections of this route. The sensitivity is assessed as High and where available the proposed turbines would be viewed 

as elements on the distant horizon as filtered glimpses through successive rows of intervening built and vegetated 

ridgelines. Taking this into account, the resulting magnitude of change would be Negligible and the significance of 

effect therefore is predicted to be Moderate - Minor which is considered not significant. 

5.10.18 The following other long distance routes cross the study area at distance greater than 10km to the nearest turbine – 

Centenery Way, Bonnie Prince Charlie Walk, Derwent Valley Heritage Way, Viking Way, Leicestershire Round and 

Ivanhoe Way. The sensitivity is assessed as High and where available the proposed turbines would likely be viewed as 

elements on the distant horizon as filtered glimpses through successive rows of intervening built and vegetated 

ridgelines. Taking this into account, the resulting magnitude of change would be Negligible and the significance of 

effect therefore is predicted to be Moderate - Minor which is considered not significant. 

Cycle Routes 

5.10.19 National Route 6 of the NCN connects London to Cumbria and it crosses the 35km study area in a north-south axis. 

NCN6 passes the within 2km of the proposed turbines as it passes through Beeston. The sensitivity is assessed as 

High and where available views would be experienced as filtered glimpses through intervening built and vegetated 

urban and sub-urban townscape resulting in a magnitude of change of Small. The significance of effect therefore is 

predicted to be Moderate which is considered not significant. 

5.10.20 National Route 67 which runs between Long Eaton and Heanor passes within 10km of the nearest turbine. The 

sensitivity is assessed as High and where available the proposed turbines would be viewed as elements on the distant 

horizon as filtered glimpses through successive rows of intervening built and vegetated ridgelines. Taking this into 

account, the resulting magnitude of change would be Negligible and the significance of effect therefore is predicted to 

be Moderate - Minor which is considered not significant. 

5.10.21 The following other National Cycle Routes cross the study area at distance greater than 10km to the nearest turbine – 

NCN68, NCN672, NCN64, NCN633, NCN63, NCN549, NCN54, NCN52, NCN48 and NCN15. The sensitivity is 

assessed as High and where available the proposed turbines would likely be viewed as elements on the distant horizon 

as filtered glimpses through successive rows of intervening built and vegetated ridgelines. Taking this into account, the 

resulting magnitude of change would be Negligible and the significance of effect therefore is predicted to be Moderate 

- Minor which is considered not significant. 
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5.11 CUMULATIVE EFFECTS ASSESSMENT 

5.11.1 Cumulative effects of wind turbine developments are considered where the presence of other wind turbine 

developments within the study area may have an effect on the perception of the landscape character of that area, or on 

views from sensitive receptors.  

5.11.2 The list of wind turbine developments to be included in the assessment has been compiled from known wind turbine 

development planning applications and formal requests for information held by the relevant local authorities. Wind 

turbine developments included or referred to in this assessment are illustrated in Figures 5.9a and 5.9b. 

5.11.3 Following consultation this assessment takes detailed account of 11 wind turbine developments within 35km, in 

combination with the proposed wind turbine development at Grove Farm.  

5.11.4 A series of cumulative ZTVs are illustrated in Figures 5.10a – 5.10k for within 35km. Each ZTV has been calculated to 

blade tip and based on the turbine dimensions and available layouts at the time of this assessment. The cumulative 

ZTVs help build up a picture of the potential or theoretical extent of visibility, but do not take into account of vegetation 

and built form that would otherwise screen the proposed development from view.  

5.11.5 Wireline visualisations have also been provided to illustrate the other wind turbine developments that are likely to be 

visible from each of the viewpoints.  These are illustrated in Figures 5.C1 – 5.C27 and the cumulative assessment of 

each of these viewpoints is detailed within technical appendix 5.1. 

5.11.6 The theoretical inter-visibility of the 11 other wind turbine developments in combination with Grove Farm is set out in 

Table 5.17 below and described in the following section.   
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Table 5.17 – Theoretical Visibility of Other Wind Turbine developments at each Viewpoint 

 

Vpt 

Cumulative Wind Turbine Developments 

Lindhurst 
Eakring 
(Stonish Hill) 

Carsington 
East Midlands 
Airport 

Old Dalby 
Stoke Bardolph 
Farm 

Losk Lane Newthorpe 
Victoria 
Embankment 

Asfordby Derby STW 

VP1 x 22 x 27.3 x 35.8 x 15.4 � 15.2 � 10.4 x 32.1 x 12.2 � 2.4 x 21.4 x 16.5 

VP2 x 21.1 x 26.6 � 35.8 x 16.1 � 15.5 � 9.7 x 31.6 � 12 � 1.6 x 21.6 � 17 

VP3 � 22.1 x 27.7 x 35.5 x 14.8 � 15.4 � 11 x 32.2 � 12 � 2.9 � 21.7 � 16 

VP4 � 22.5 x 28.3 x 35.1 x 14.2 x 15.6 x 11.7 x 32.4 � 11.8 � 3.6 x 22 � 15.3 

VP5 � 22.3 x 28.3 x 34.5 � 14 x 16.1 � 11.9 x 32.1 x 11.3 � 3.9 x 22.5 � 14.8 

VP6 x 21.9 x 27.9 x 34.1 � 14.2 x 16.5 � 11.8 x 31.6 � 10.8 � 3.8 x 23 x 14.7 

VP7 x 21.9 x 28.1 x 33.6 � 13.9 x 17 � 12.2 x 31.4 � 10.4 � 4.2 x 23.4 x 14.2 

VP9 x 21.3 x 27.4 x 33.8 � 14.6 x 17 � 11.6 x 31 � 10.3 � 3.6 � 23.4 � 14.7 

VP8 x 20.7 x 26.2 x 35.3 � 16.2 � 16.1 � 9.7 x 31 � 11.5 � 1.6 x 22.2 � 16.7 

VP10 � 19.6 x 25.4 x 34.3 � 16.7 � 17.3 � 9.6 x 30 � 10.3 � 2.1 x 23.3 x 16.4 

VP11 � 19 x 25.5 � 32 � 16.2 � 19.4 � 11.2 x 28.4 � 8.1 � 4.4 � 25.5 � 14.6 

VP12 x 18.3 x 23.7 x 35.2 � 18.6 � 17.5 � 7.6 x 29.1 x 11 � 1.7 � 23.1 � 18.2 

VP13 x 20.1 x 25 x 36.9 x 18.1 x 15.4 � 7.6 x 31.1 � 12.8 � 0.7 � 21.1 � 18.9 

VP14 � 22.6 x 27.5 � 37.8 � 16.2 x 13.5 x 9.7 � 33.4 � 14.1 � 2.7 x 19.6 � 18.3 

VP15  22.9  27.8  37.9  16  13.3  10  33.7  14.2  3  19.4  18.2 

VP16 x 23.9 x 29.1 x 38.1 x 15.2 � 12.6 x 10.9 x 34.6 � 14.7 � 4 x 18.9 x 17.9 

VP17 � 24.6 x 31 x 33.5 � 11 x 16.7 � 15 x 33.6 x 11.6 � 6.9 x 23.5 � 12.3 

VP18 x 18 x 22.6 x 37.1 � 20.5 � 16.9 x 5.4 x 29.4 x 12.9 � 2.8 � 22.1 � 20.5 

VP19 x 15.8 x 22.6 x 36.3 � 22 x 19 x 4.8 x 27.4 x 12.2 � 4.5 x 23.9 � 21.1 

VP20 x 17.7 x 24.7 x 30 � 17.1 � 21.5 � 12 x 26.5 x 6 � 6.3 � 27.7 x 14.1 

VP21 � 29.4 � 34 � 42.1 x 13.9 x 8.2 � 15.3 � 40.2 � 19.7 � 9.5 x 15.1 x 19.9 

VP22 x 30.8 x 37.9 � 32.2 � 3.9 � 20.3 � 22.5 x 38 x 15.4 � 14.4 � 27.3 � 8.3 

VP23 � 13 � 21 x 27 x 22 � 26.8 � 13.7 x 20.8 x 4.2 � 11 � 32.5 x 16.5 

VP24 x 29.5 x 37.4 � 26.6 � 8.1 � 25.5 x 24.5 x 34.9 x 12.9 x 16.7 � 32.6 � 2.6 

VP25 x 16.8 x 17.1 x 43.9 x 30 x 20.6 � 3.8 x 29.9 x 20.6 � 12.4 x 23 x 30.1 

VP26 � 36 � 38.6 � 52 � 22 � 1.2 � 19.8 � 47.9 � 29.1 � 17.5 � 5.5 � 29.6 

VP27 � 43.4 � 48.9 � 47.2 � 12.4 � 16.4 � 30.5 � 52.5 � 30.1 � 23.8 � 21.5 � 23.1 

Note:  for each viewpoint the first column indicates theoretical visibility as follows:  � = theoretical visibility; ? = borderline visibility; and x = no theoretical visibility.  

The second column indicates the distance between the nearest turbine of the wind turbine development and the viewpoint.  Where the wind turbine development is 35 km or less from the 

viewpoint, and visibility (or borderline visibility) is predicted, the wind turbine development is included in the detailed assessment of the cumulative effects at each viewpoint and these 

combinations are shaded light grey in Table 5.14, above. Where the wind turbine development is over 35 km from the viewpoint, and visibility (or borderline visibility) is predicted, these 

combinations are shaded dark grey. Where wind turbine developments are theoretically visible but fully screened by intervening topography, built forms or vegetation from the viewpoint, these 

combinations are shaded black. 
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Lindhurst Windfarm 

5.11.9 The five operational turbines of Lindhurst Windfarm are sited adjacent to the village of Rainworth, Nottinghamshire, and 

are 125m in height from base to blade tip. The turbines lie at between 112m and 120m AOD, approximately 21km to the 

north of the Development. 

5.11.10 The cumulative ZTV, Figure 5.10k, illustrates that the pattern of theoretical visibility of the two wind farms is quite 

different. There is more theoretical visibility of Lindhurst than that of Grove Farm and Lindhurst theoretical visibility is 

concentrated to the north of 35km study area. The Trent Valley area shows less theoretical visibility for Lindhurst while 

Grove Farms theoretical visibility is focussed in this area. Areas of inter-visibility are concentrated on elevated patches 

along ridgelines and in some areas of the Trent Valley where less prominent ridges are found. In moving around the 

Grove Farm study area, the wind farm at Lindhurst is not very apparent and any potentially significant cumulative 

effects are likely to be restricted to these elevated areas of inter-visibility and where both sites would be seen within the 

same simultaneous view. 

Eakring (Stonish Hill) Windfarm 

5.11.11 The five turbines of Eakring (Stonish Hill) Windfarm are currently under construction, and are sited between the villages 

of Eakring and Bilsthorpe, Nottinghamshire. They will be 100m in height, from base to blade tip. The turbines are 

located at heights of between 69m and 87m AOD, approximately 27km to the north of the Development.    

5.11.12 The cumulative ZTV, Figure 5.10j, illustrates that the pattern of theoretical visibility of the two wind farms is completely 

different and patches of inter-visibility mainly lie to the east with the majority beyond 15km of the nearest Grove Farm 

turbine. 

Carsington Wind Farm 

5.11.13 The four turbines of Carsington Windfarm, currently under construction, will lie adjacent to the village of Carsington and 

the Carsington Reservoir, Derbyshire. They will be 102m in height, from base to blade tip. The turbines are located at 

heights of 308m to 322m AOD, approximately 35km to the north-west of the Development.  

5.11.14 The cumulative ZTV, Figure 5.10g, illustrates that the pattern of theoretical visibility of the two wind farms is completely 

different and patches of inter-visibility mainly lie to the north and west with a slightly larger section between 6 and 15km 

of the nearest Grove Farm turbine to the west. 

East Midlands Airport 

5.11.15 The four consented turbines will be 45m from base to blade tip and are proposed to be located just to the west of East 

Midlands Airport, which is adjacent to the village of Castle Donington, Nottinghamshire. The turbines lie at heights of 

80-85m AOD, approximately 15km to the south-west of the Development. 

5.11.16 The cumulative ZTV, Figure 5.10h, illustrates that the pattern of theoretical visibility of the two wind farms is quite similar 

although with large sections of combined theoretical visibility in the Trent Valley area. In reality however intervening 

landscape elements such as trees and localised variations in topography would screen views of these turbines. Site 

survey work from viewpoints and within the general study area verified the lack of actual visibility using the two existing 

East Midlands Airport turbines as a reference. 

Old Dalby 

5.11.17 The nine consented turbines of Old Dalby Windfarm are 103m from base to blade tip and will be sited adjacent to the 

A46 and between the villages of Willoughby-on-the-Wolds and Old Dalby, in Nottinghamshire. The turbines are located 

at heights of between 109m and 122m AOD, approximately 16km to the south-east of the Development. 

5.11.18 The cumulative ZTV, Figure 5.10i, illustrates that the pattern of theoretical visibility of the two wind farms is quite similar 

although Old Dalby shows more individual theoretical visibility than Grove Farm and would be seen from more 

locations. Potentially significant cumulative effects could potentially occur across relatively large areas of the Grove 

Farm zone of theoretical visibility where both sites would be seen within the same simultaneous view. In reality there 

are not many locations where clear, unobstructed views occur for both sites due to intervening landscape elements 

such as trees and localised variations in topography. 

Stoke Bardolph Windfarm 

5.11.19 The two turbines of Stoke Bardolph Windfarm, which are the subject of an impending planning application, are 

proposed to be 132m in height from base to blade tip and are planned to be sited 0.8km south of the village of Burton 

Joyce and 1.5km east of the town of Carlton, Nottinghamshire. The turbines are anticipated to be located at heights of 

between 19 and 20m AOD, in Nottinghamshire, approximately 10km north-east of the Development.    

5.11.20 The cumulative ZTV, Figure 5.10e, illustrates that the pattern of theoretical visibility of the two wind farms is very similar 

with Stoke Bardolf theoretical visibility occupying slightly more than that of Grove Farm. Any potentially significant 
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cumulative effects are likely to be restricted to areas of inter-visibility where both sites would be seen within the same 

simultaneous view. 

Losk Lane 

5.11.21 The three turbines of Losk Lane Windfarm, which are the subject of an impending planning application, are proposed to 

be 125m from base to blade tip and are planned to be sited between the villages of Palterton, Glapwell and Stoney 

Houghton, Derbyshire. The turbines are anticipated to be located at heights ranging between 170m and 184m AOD, 

approximately 31km north-north-west of the Development. 

5.11.22 The cumulative ZTV, Figure 5.10c, illustrates that the pattern of theoretical visibility of the two wind farms is quite 

different. Losk Lane theoretical visibility mainly occupies the northern part of the study area where Grove Farm 

theoretical visibility is sparse. Areas of inter-visibility are limited to small patches along ridgelines and any potentially 

significant cumulative effects are likely to be restricted to these small areas of inter-visibility where both sites would be 

seen within the same simultaneous view. 

Newthorpe 

5.11.23 The one turbine Newthorpe Windfarm development, which, subject to approval of a submitted planning application, is 

proposed to be located between the towns of Ilkeston and Eastwood, Nottinghamshire. It is anticipated to be 132m in 

height from base to blade tip. The turbine is planned to be located at a height of 50m AOD, approximately 11km north-

west of the development.    

5.11.24 The cumulative ZTV, Figure 5.10d, illustrates that the pattern of theoretical visibility of the two wind farms is quite 

different although much of the theoretical visibility occurs within the same general areas with Grove Farm theoretical 

visibility occupying more of the Trent Valley and Newthorpe occupying more of the higher ground to the north. Areas of 

inter-visibility are larger to the south and patchy to the north and west. Any potentially significant cumulative effects are 

likely to be restricted to areas of inter-visibility where both sites would be seen within the same simultaneous view. 

Victoria Embankment 

5.11.25 The one turbine Victoria Embankment Windfarm development, which, subject to approval of a submitted planning 

application, is proposed to be located adjacent to the River Trent and approximately 2km to the south of Nottingham city 

centre. It is anticipated to be 83m in height from base to blade tip. The turbine is planned to be located at a height of 

22m AOD, approximately 2.2km north-west of the development.    

5.11.26 The cumulative ZTV, Figure 5.10f, illustrates that the pattern of theoretical visibility of the two wind farms is very similar 

with Victoria Embankment theoretical visibility occupying slightly less than that of Grove Farm. Any potentially 

significant cumulative effects are likely to be restricted to areas of inter-visibility where both sites would be seen within 

the same simultaneous view. 

Asfordby 

5.11.27 The nine turbines of Asfordby Windfarm, which are the subject of an impending planning application, are proposed to 

be 125m in height from base to blade tip and are planned to be sited between the village of Asfordby and the town of 

Melton Mowbray, Leicestershire. The turbines are anticipated to be located at heights ranging between 78m and 122m 

AOD, approximately 22km south-east of the Development. 

5.11.28 The cumulative ZTV, Figure 5.10a, illustrates that the pattern of theoretical visibility of the two wind farms is quite 

different with Grove Farm theoretical visibility occupying more of the Trent Valley and Asfordby occupying much of the 

south – east quadrant. Areas of inter-visibility are patchy although a number of the larger areas lie within 5km of the 

Grove Farm turbines. Any potentially significant cumulative effects are likely to be restricted to areas of inter-visibility 

where both sites would be seen within the same simultaneous view. 

Derby STW 

5.11.29 The two turbines of the Southern Trent Water Windfarm, which are the subject of an impending planning application, 

are proposed to be 132m in height from base to blade tip and are planned to be sited approximately 3km from the 

centre of Derby and between the residential areas of Alvaston and Spondon, Derbyshire. The turbines are anticipated 

to be located at heights ranging between 42m and 43m AOD, approximately 16km west of the Development. 

5.11.30 The cumulative ZTV, Figure 5.10b, illustrates that the pattern of theoretical visibility of the two wind farms is relatively 

similar with Derby STW theoretical visibility occupying approximately the same overall area than that of Grove Farm but 

more to the west of the study area. Any potentially significant cumulative effects are likely to be restricted to areas of 

inter-visibility where both sites would be seen within the same simultaneous view. 

Summary of Cumulative Viewpoint Assessment 

5.11.31 The cumulative ZTVs were analysed to determine, for each of the 27 viewpoints, which of the other wind farms included 

in the assessment may be visible.  The theoretical inter-visibility of the 11 other wind farms in combination with Grove 

Farm is set out in Table 5.17.  For each viewpoint, wire line visualisations were prepared to illustrate all the wind farms 
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within 35 km of the viewpoint that are likely to be visible.  These wind farms have the greatest potential to have a 

significant interaction with the proposed development. This does not eliminate the potential of interaction with more 

distant wind farms; however significant cumulative effects are less likely to occur with distant developments.  The 

cumulative wire lines are illustrated in Figures 5.C1-5.C27.   

5.11.32 The 27 viewpoints were selected to provide some of the clearest views of the proposed development.  Detailed 

assessments are described in full within Technical Appendix 5.1.  25 of the 27 viewpoints have theoretical cumulative 

effects although the viewpoint assessment indicates that cumulative effects may arise at only 4 of the 27 viewpoints due 

to screening by intervening vegetation, local topography and buildings preventing inter-visibility of the proposed 

development. Figure 9b shows the locations of the cumulative wind farms within 35km and also illustrates where 

development is currently clustered in relation to Grove Farm.  

5.11.33 Victoria Embankment would be visible from viewpoints 2,12 and 26. Old Dalby, Stoke Bardolf and Newthorpe would be 

visible from viewpoints 26 and 27. The detailed viewpoint assessment has shown that even though these cumulative 

sites are not fully screened views are partially screened or restricted by vegetation and localised topography. Asfordby 

would be visible from viewpoint 27, although from this viewpoint the Grove Farm turbines are assessed as being 

inconspicuous in the view resulting in negligible cumulative effects. 

5.11.34 Taking this into account, together with the theoretical cumulative visibility indicated by the cumulative ZTVs, cumulative 

effects are restricted within the lower lying parts of the study area, due to the screening effects of vegetation and 

localised topography. The detailed viewpoint assessments contained in Technical Appendix 5.1 include a description of 

the predicted cumulative effect at each viewpoint. 

 

5.12 STATEMENT OF SIGNIFICANCE 

5.12.1 This LVIA has established that the Development is not likely to result in significant changes to the physical landscape 

resources of the site or surroundings as a result of the Grove Farm wind turbine development.   

5.12.2 Significant landscape effects may arise within parts of the Trent Valley landscape character area and also within the 

townscape character areas of Nottingham City Centre, Nottingham (west), West Bridgeford, Clifton and Beeston but 

elsewhere, no significant effects on landscape or townscape character are predicted. The proposed development is 

unlikely to have any significant effects on the Derwent Valley Mills World Heritage Site, The Peak District National Park 

and the National Forest. Out of 60 registered Parks, Gardens and Designed Landscapes within the study area, 

significant effects are only likely to be experienced from within Clifton Hall designed landscape and from the Prospect 

Room within Wollaton Hall (although no effects are likely from the surrounding parkland and designed landscape). 

5.12.3 Out of 8 small settlements and townscape areas assessed within 2-5 km Nottingham City Centre, Nottingham (west), 

Beeston, Clifton and West Bridgeford are likely to experience significant visual effects. None of the 22 medium sized 

settlements and townscape areas within 5-15 km or the 6 large settlements beyond 15 km are likely to experience 

significant visual effects. 

5.12.4 Effects on the visual amenity of 11 of the 24 identified property receptor areas within 2km of the proposed development 

are likely to be significant and users of minor roads within these 11 affected areas may also experience significant 

visual effects (See appendix 5.2). 

5.12.5 The proposed development would have significant visual effects on the users of the A453 and the A52 when within 2km 

of the proposed turbines, however, no further significant effects would be experienced by the users of the other 73 

routes assessed on the ‘A’ and ‘B’ road network. The proposed development would have significant visual effects on 

the users of the Trent Valley Way when within 2km of the proposed turbines, however, no further significant effects 

would be experienced by walkers using the other 9 long distance routes within the study area.  No significant effects are 

predicted for users of the railway network or for cyclists using the National Cycle Network within the study area.  

5.12.6 Effects on visual amenity of 14 of the 27 selected viewpoints have been assessed as significant and these are mainly 

from residential receptors. 12 of the 27 selected viewpoints have been assessed as having not significant effects on 

visual amenity and 1 viewpoint has no effects. There are no significant cumulative effects from any of the 27 viewpoints. 

Cumulative effects are summarised in Table 5.16 and 5.17 and discussed in more detail within section 5.11. 

5.12.7 The landscape and visual effects, and their significance, are summarised in Table 5.18 below.   

 

5.13 CONCLUSION 

5.13.1 All onshore wind turbine developments are likely to give rise to some significant effects on landscape character and 

visual amenity.  This assessment has identified that the landscape and visual effects of the proposed development are 
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likely to be negative.  In line with best practice, this reflects an impartial and ‘worst case’ approach and does not take 

account of individual personal preferences, which in the case of wind farms, are often polarised. 

5.13.2 Whilst there may be significant effects within very limited areas within 15km of the proposed development, significant 

changes to the landscape and visual resources are generally likely to be restricted to areas lying within 5 km from the 

proposed Grove Farm turbine development and in particular within the suburban / urban edges of Nottingham.  
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Table 5.18 – Summary of Landscape and Visual Significance  

Receptor Type Receptor  
Nature of Effect 

Mitigation Measure 
Residual 
Effect 

Positive/ 
negative

10
 

Permanent
/ reversible 

Duration 

Landscape Effects 

Effects on the physical landscape 
Site specific landscape effects  Negative Some 

permanent 
and some 
reversible  

Some 
short term 
and some 
long term 

Replacement of trees and the 
sensitive location of the access 
track and turbine foundations 
to minimise physical landscape 
effects. 

Not Significant 

Effects on Landscape Character 
 
 
 
 

Derbyshire Coalfields  Negative Reversible Long term  
Site layout and design strategy 
to minimise negative visual 
effects. 

Not Significant 

Langley Lowlands Negative Reversible Long term Not Significant 

Leicestershire Wolds Negative Reversible Long term Not Significant 

Magnesian Limestone Negative Reversible Long term Not Significant 

Mid Nottinghamshire Farmland Negative Reversible Long term Not Significant 
Nottinghamshire, Derbyshire and Yorkshire 
Coalfield 

Negative Reversible Long term Not Significant 

Sherwood Negative Reversible Long term Not Significant 
Soar Valley Negative Reversible Long term Not Significant 

South Nottinghamshire Farmlands Negative Reversible Long term Not Significant 
The Wolds Negative Reversible Long term Not Significant 

Trent Valley Negative Reversible Long term Significant 

Trent Valley Washlands  Negative Reversible Long term Not Significant 

Trent Washlands Negative Reversible Long term Not Significant 

Vale of Belvoir Negative Reversible Long term Not Significant 

Effects on Townscape Character 
Nottingham City Centre Negative Reversible Long term  

Site layout and design strategy 
to minimise negative visual 
effects. 

Significant 

Nottingham (North) Negative Reversible Long term Not Significant 

Nottingham (West) Negative Reversible Long term Significant 

Arnold Negative Reversible Long term Not Significant 

Carlton Negative Reversible Long term Not Significant 

West Bridgeford Negative Reversible Long term Significant 

Clifton Negative Reversible Long term Significant 

Beeston Negative Reversible Long term Significant 

Stapleford Negative Reversible Long term Not Significant 

Long Eaton Negative Reversible Long term Not Significant 

Effects on Landscape 
Designations 

Derwent Valley Mills – World Heritage Site Negative Reversible Long term Site layout and design strategy 
to minimise negative visual 

Not Significant  

Peak District National Park No effect No effect No effect No effect 

                                                           
10

 This assessment has identified that the landscape and visual effects of the Development are likely to be negative.  In line with best practice, this reflects an impartial and 'worst case' approach and does not take account of 

individual personal preferences, which in the case of wind turbine developments, are often polarised. 
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Receptor Type Receptor  
Nature of Effect 

Mitigation Measure 
Residual 
Effect 

Positive/ 
negative

10
 

Permanent
/ reversible 

Duration 

 National Forest Negative Reversible Long term effects. Not Significant  
Registered Parks, gardens and demesnes 

Abbey Park, Leicester (Grade II) No effect No effect No effect  
Site layout and design strategy 
to minimise negative visual 
effects. 

No effect 
Annesley Hall (Grade II*) No effect No effect No effect No effect 

Baggrave Hall (Grade II) No effect No effect No effect No effect 

Belgrave Hall (Grade II) No effect No effect No effect No effect 
Belper Cemetery (Grade II) No effect No effect No effect No effect 

Belvoir Castle (Grade II) Negative Reversible Long term Not Significant 
Bestwood Pumping Station (Grade II) No effect No effect No effect No effect 

Bolsover Castle (Grade I) No effect No effect No effect No effect 
Bradgate Park (Grade II) Negative Reversible Long term Not Significant 

Bretby Hall (Grade II) No effect No effect No effect No effect 

Calke Abbey (Grade II*) Negative Reversible Long term Not Significant 
Church Cemetery (Grade II*) No effect No effect No effect No effect 

Clifton Hall (Grade II) Negative Reversible Long term Significant 
Coleorton Hall (Grade II*) Negative Reversible Long term Not Significant 

Derby Arboretum (Grade II*) No effect No effect No effect No effect 

Derwent Gardens (Grade II) No effect No effect No effect No effect 
Ednaston Manor (Grade II) No effect No effect No effect No effect 

Elvaston Castle (Grade II*) No effect No effect No effect No effect 
Flintham Hall (Grade II) No effect No effect No effect No effect 

Garendon (Grade II) No effect No effect No effect No effect 

General Cemetery (Nottingham) (Grade II) No effect No effect No effect No effect 

Hardwick Hall (Grade I) No effect No effect No effect No effect 

Harlaxton Manor (Grade II*) No effect No effect No effect No effect 
Heights of Abraham (Grade II*) No effect No effect No effect No effect 

High Tor (Grade II*) No effect No effect No effect No effect 

Highfields Park (Grade II) No effect No effect No effect No effect 

Holme Pierrepont Hall (Grade II) No effect No effect No effect No effect 

Hunger Hill Gardens; Stonepit Coppice 
Gardens and Gorseyclose Gardens (Grade 
II*) 

No effect No effect No effect No effect 

Kedleston Hall (Grade I) No effect No effect No effect No effect 
Locko Park (Grade II) No effect No effect No effect No effect 

Lovers Walks (Grade II*) No effect No effect No effect No effect 

Lowesby Hall (Grade II) No effect No effect No effect No effect 

Mansfield Cemetery (Grade II) No effect No effect No effect No effect 

Marston Hall (Grade II) No effect No effect No effect No effect 
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Receptor Type Receptor  
Nature of Effect 

Mitigation Measure 
Residual 
Effect 

Positive/ 
negative

10
 

Permanent
/ reversible 

Duration 

Melbourne Hall (Grade I) No effect No effect No effect No effect 
Memorial Gardens, Nottingham (Grade II) No effect No effect No effect No effect 

New Walk, Leicester (Grade II) No effect No effect No effect No effect 
Newark Castle Gardens (Grade II) No effect No effect No effect No effect 

Newstead Abbey (Grade II*) No effect No effect No effect No effect 

Nottingham Arboretum (Grade II) No effect No effect No effect No effect 
Nottingham Road Cemetery (Grade II) No effect No effect No effect No effect 

Papplewick Hall (Grade II*) No effect No effect No effect No effect 
Papplewick Pumping Station (Grade II) No effect No effect No effect No effect 

Prestwold Hall (Grade II) No effect No effect No effect No effect 
Quenby Hall (Grade II) No effect No effect No effect No effect 

River Gardens, Belper (Grade II) No effect No effect No effect No effect 

Rufford Abbey (Grade II) No effect No effect No effect No effect 
Stanford Hall (Grade II) No effect No effect No effect No effect 

Stapenhill Cemetery (Grade II) No effect No effect No effect No effect 
Stapleford Hall (Grade II) No effect No effect No effect No effect 

Staunton Harold Hall (Grade II*) No effect No effect No effect No effect 
Swarkestone Old Hall (Grade II*) No effect No effect No effect No effect 

The Old Cemetery, Derby (Grade II) No effect No effect No effect No effect 

Thoresby Park (Grade I) No effect No effect No effect No effect 
Thurgarton Hundred Workhouse (Grade II*) No effect No effect No effect No effect 

Victoria Park, Leicester (Grade II) No effect No effect No effect No effect 
Welford Road Cemetery (Grade II) No effect No effect No effect No effect 

Whatton House (Grade II) Negative Reversible Long term Not Significant 

Willersley Castle (Grade II) No effect No effect No effect No effect 

Wollaton Hall (Grade II*) Negative Reversible Long term Significant 

Visual Effects 

Viewpoints 

Vpt1 - A453 Clifton Lane 
Road  Negative Reversible Long term 

Site layout and design strategy 
to minimise negative visual 
effects. 

Significant 
Walkers/Cycle Negative Reversible Long term Significant 

Vpt2 - Clifton Bridge (A52) 
Road Negative Reversible Long term Significant 
Walkers/Cycle Negative Reversible Long term Significant 

Vpt3 - Clifton, Fabis Drive 
Road Negative Reversible Long term Not Significant 
Residents Negative Reversible Long term Significant 

Vpt4 - Trent Valley Way  Walkers/Cycle Negative Reversible Long term Significant 

Vpt5 - Beeston Rylands, 
Canalside 

Road Negative Reversible Long term Significant 
Residents Negative Reversible Long term Significant 
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Receptor Type Receptor  
Nature of Effect 

Mitigation Measure 
Residual 
Effect 

Positive/ 
negative

10
 

Permanent
/ reversible 

Duration 

Walkers/Cycle Negative Reversible Long term Significant 
Recreation  Negative Reversible Long term Significant 

Vpt6 - Beeston Rylands, Leyton 
Crescent 

Road Negative Reversible Long term Significant 
Residents Negative Reversible Long term Significant 

Vpt7 - Beeston Rylands Station  

Road Negative Reversible Long term Significant 
Residents Negative Reversible Long term Significant 
Visitors Negative Reversible Long term Significant 

Vpt8 - Humber Road South 
Road Negative Reversible Long term Not Significant 
Industry/office Negative Reversible Long term Not Significant 

Vpt9 - A52 Queens Drive 
Roundabout 

Road Negative Reversible Long term Significant 
Walk/Cycle Negative Reversible Long term Significant 
Recreation Negative Reversible Long term Significant 

Vpt10 - A52 Dunkirk Flyover 
Road Negative Reversible Long term Not Significant 
Walk/Cycle Negative Reversible Long term Significant 

Vpt11 - Wollaton Hall Visitors Negative Reversible Long term Not Significant 

Vpt12 - Nottingham Castle Visitors Negative Reversible Long term Significant 

Vpt13 - Bridgeford 
Residents Negative Reversible Long term Significant 

Walkers Negative Reversible Long term Significant 

Vpt14 - Loughborough Road 
(A60) 

Road Negative Reversible Long term Not Significant 
Residents Negative Reversible Long term Significant 

Vpt15 - Farnborough Road 

Road Negative Reversible Long term Significant 
Residents Negative Reversible Long term Significant 
Walk/Cycle Negative Reversible Long term Significant 

Vpt16 - Ruddington(Wilford Road) 

Road Negative Reversible Long term Not Significant 
Residents Negative Reversible Long term Significant 
Recreation Negative Reversible Long term Not Significant 
Cycles Negative Reversible Long term Significant 

Vpt17 - Attenborough Nature 
Reserve 

Visitors/walkers 
Negative Reversible Long term 

Not Significant 

Vpt18 - Greenwood Dale 

Road Negative Reversible Long term Not Significant 
Residents Negative Reversible Long term Not Significant 
Walkers Negative Reversible Long term Not Significant 

Vpt19 - Porchester 
Road Negative Reversible Long term Not Significant 
Residents Negative Reversible Long term Not Significant 

Vpt20 - Bilborough  
Road Negative Reversible Long term Not Significant 
Residents Negative Reversible Long term Not Significant 

Vpt21 - Bunnyhill Wakers/cycles/bridleway Negative Reversible Long term Not Significant 

Vpt22 - A50 (B6540 flyover) Road Negative Reversible Long term Not Significant 
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Receptor Type Receptor  
Nature of Effect 

Mitigation Measure 
Residual 
Effect 

Positive/ 
negative

10
 

Permanent
/ reversible 

Duration 

Vpt23 - M1(B6009) 
Road Negative Reversible Long term Not Significant 
Walk/Cycle Negative Reversible Long term Not Significant 

Vpt24 - Elvaston Castle 
Road Negative Reversible Long term Not Significant 

Visitors Negative Reversible Long term Not Significant 

Vpt25 – Gunthorpe (A6097) 
Road No effect No effect No effect No effect 

Residents No effect No effect No effect No effect 

Vpt26 - Gibsons Lane 
Road Negative Reversible Long term Not Significant 

Residents Negative Reversible Long term Not Significant 

Vpt27 - Beacon Hill Visitors Negative Reversible Long term Not Significant 

Effects on residential properties 
within 2km 

Properties with no or screened views of the 
proposed development – property receptor 
areas 3, 7, 8, 14, 16, 18, 19, and 23. In 
addition large numbers of properties within 
all other property receptor areas as 
identified in appendix 5.2. 

No effect No effect No effect 

Site layout and design strategy 
to minimise negative visual 
effects. 

No effect 

Properties identified as having oblique 
views of the proposed development – 
property receptor areas 4, 5, 6, 9, 10, 11, 
12, 13, 15, 17, 20, 21, 22 and 24. 

Negative Reversible Long term Not Significant 

Properties identified as having direct views of the proposed development –  

property receptor areas 4, 5, 6, 9 and 13 Negative Reversible Long term Site layout and design strategy 
to minimise negative visual 
effects. 

Not Significant 
property receptor areas 9, 10, 11, 15, 17, 
20, 21, 22 and 24 

Negative Reversible Long term Significant 

Properties identified as having direct and oblique views of the proposed development –  
property receptor area 13 Negative Reversible Long term Site layout and design strategy 

to minimise negative visual 
effects. 

Not Significant 

property receptor areas 1, 2, 9 and 24 Negative Reversible Long term Significant 

Effects on settlements 
Small settlements and townscape areas within 2-5 km  

Nottingham City Centre Negative Reversible Long term Site layout and design strategy 
to minimise negative visual 
effects. 

Significant 

Nottingham (west) Negative Reversible Long term Significant 

Beeston Negative Reversible Long term Significant 

Attenborough No effect No effect No effect No effect 

Barton in Fabis Negative Reversible Long term Not Significant 

Clifton Negative Reversible Long term Significant 

Ruddington Negative Reversible Long term Not Significant 

West Bridgeford Negative Reversible Long term Significant 

Medium sized settlements and townscape areas within 5-15 km  
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Nature of Effect 

Mitigation Measure 
Residual 
Effect 

Positive/ 
negative

10
 

Permanent
/ reversible 

Duration 

Nottingham (North) Negative Reversible Long term Site layout and design strategy 
to minimise negative visual 
effects. 

Not Significant 

Carlton Negative Reversible Long term Not Significant 

Arnold Negative Reversible Long term Not Significant 

Hucknall Negative Reversible Long term Not Significant 

Stapleford Negative Reversible Long term Not Significant 

Long Eaton Negative Reversible Long term Not Significant 

Kimberley / Nuthall Negative Reversible Long term Not Significant 

Breaston No effect No effect No effect No effect 

Ilkeston No effect No effect No effect No effect 

Cotgrave No effect No effect No effect No effect 

Keyworth No effect No effect No effect No effect 

East Leake Negative Reversible Long term Not Significant 

Borrowash / Ockbrock No effect No effect No effect No effect 

Draycott No effect No effect No effect No effect 

West Hallam No effect No effect No effect No effect 

Kirk Hallam / Little Hallam / Hallam Fields Negative Reversible Long term Not Significant 

Heanor No effect No effect No effect No effect 

Eastwood Negative Reversible Long term Not Significant 

Burton Joyce No effect No effect No effect No effect 

Radcliffe on Trent No effect No effect No effect No effect 

Kegworth No effect No effect No effect No effect 

Castle Donnington No effect No effect No effect No effect 

Large settlements beyond 15 km  

Newark on Trent No effect No effect No effect Site layout and design strategy 
to minimise negative visual 
effects. 

No effect 

Grantham No effect No effect No effect No effect 

Burton upon Trent No effect No effect No effect No effect 

Leicester No effect No effect No effect No effect 

Derby Negative Reversible Long term Not Significant 

Loughborough Negative Reversible Long term Not Significant 

Sequential Effects 

‘A’ Roads - A453 (Queens Drive / Clifton 
Lane) and A52 (Clifton Boulevard) 

Negative Reversible Long term Site layout and design strategy 
to minimise negative visual 
effects. 

Significant 

‘A’ Roads - A60, A6005, A606, A612 and 
M1 

Negative Reversible Long term Not Significant 
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Receptor Type Receptor  
Nature of Effect 

Mitigation Measure 
Residual 
Effect 

Positive/ 
negative

10
 

Permanent
/ reversible 

Duration 

‘A’ Roads - A1, A17, A38, A42, A447, A46, 
A50, A511, A512, A514, A563, A5630, A6, 
A6006, A607, A608, A6097 and A615 

Negative Reversible Long term Not Significant 

‘A’ Roads - A614, A6514, A1133, A426, 
A444, A47, A5121, A5132, A516, A517, 
A5194, A5199, A5460, A6004, A6009, 
A601, A6030, A6075, A61, A6117, A616, 
A617, A6191, A632, A6007, A6008, A6011, 
A609, A610, A6130, A6200, A6464, A6520, 
A6002, A6096, A611 and A6211 

No effect No effect No effect No effect 

‘B’ Roads - B686, B683, B679, B6003, 
B600, and B690 

No effect No effect No effect No effect 

‘B’ Roads - B684, B680, B6540, B6004, 
B6002 and B5010 

Negative Reversible Long term Not Significant 

Railways - Burton Upon Trent – Derby, 
Nottingham – Leicester, Nottingham – 
Mansfield, Nottingham – Newark-on-Trent, 
Nottingham – Grantham and Nottingham – 
Melton Mowbray. 

Negative Reversible Long term Not Significant 

Walking Routes – Trent Valley Way Negative Reversible Long term Significant 

Walking Routes – Robin Hood Way Negative Reversible Long term Not Significant 
Walking Routes – Midshires Way Negative Reversible Long term Not Significant 

Walking Routes – Centenery Way, Bonnie 
Prince Charlie Walk, Derwent Valley 
Heritage Way, Viking Way, Leicestershire 
Round and Ivanhoe Way. 

Negative Reversible Long term Not Significant 

Cycle Routes – NCN 6 Negative Reversible Long term Not Significant 
Cycle Routes – NCN 67 Negative Reversible Long term Not Significant 

Cycle Routes – NCN68, NCN672, NCN64, 
NCN633, NCN63, NCN549, NCN54, 
NCN52, NCN48 and NCN15. 

Negative Reversible Long term Not Significant 
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6.1 Introduction  

6.1.1 This report has been prepared by EMEC Ecology for The University of Nottingham. It provides an Ecological 
Impact Assessment for a proposed wind energy project at the Grove Farm Sports Campus, adjacent to the 
River Trent, Nottingham. 

6.1.2 EMEC Ecology’s brief was to assess the ecological impact of the proposed works, including outlining the 
requirement for mitigation, compensation and further surveys, as appropriate. To meet the requirements of 
the brief, a desk study and ecological surveys of the site were carried out by suitably qualified ecologists. 
The ecological impact assessment will include the construction and operational phases of the proposed 
development. 

6.1.3 This chapter has been produced by Nick Sanderson. Nick holds and MSc in Restoration Ecology and is a full 
member of the Institute for Ecology and Environmental Management. Nick has been a professional 
consultant for over five years and has held the post of Consultant Ecologist since joining EMEC Ecology in 
October 2008. Previous Employment includes Brooks Ecological Ltd in Leeds as an assistant ecologist. Nick 
holds Natural England science and education survey licences for great crested newt and bats and 
specialises in protected species surveys. Nick also works on habitat assessment and has previously worked 
on an Environmental Impact Assessment for a proposed gravel extraction site in the north east and a 
multiple use residential and commercial site within the East Midlands.  

6.2 Scope of Assessment 

6.2.1 The ecological assessment took into account the Grove Farm site and surrounding lands which will be 
affected by the proposed works, hereafter referred to as the ‘study area’. The site is identified on Figure 6.2.  

6.3 Legislation and Policy Framework 

National Planning Policy 

6.3.1 Government planning policy in regard to biological and geological conservation is outlined in Planning Policy 
Statement 9 (PPS9); which states ‘planning decisions should be to prevent harm to biodiversity and 
geological conservation interests. Where granting planning permission would result in significant harm to 
those interests, local planning authorities will need to be satisfied that the development cannot reasonably 
be located on any alternative sites that would result in less or no harm. In the absence of any such 
alternatives, local planning authorities should ensure that, before planning permission is granted, adequate 
mitigation measures are put in place. Where a planning decision would result in significant harm to 
biodiversity and geological interests which cannot be prevented or adequately mitigated against, appropriate 
compensation measures should be sought. If that significant harm cannot be prevented, adequately 
mitigated against, or compensated for, then planning permission should be refused.’ 

6.3.2 Government planning policy in regard to Sites of Special Scientific Interest (SSSI) is also outlined in 
Planning Policy Statement 9 (PPS9); which states ‘Where a proposed development on land within or outside 
a SSSI is likely to have an adverse effect on an SSSI (either individually or in combination with other 
developments), planning permission should not normally be granted. Where an adverse effect on the site’s 
notified special interest features is likely, an exception should only be made where the benefits of the 
development, at this site, clearly outweigh both the impacts that it is likely to have on the features of the site 
that make it of special scientific interest and any broader impacts on the national network of SSSIs. Local 
authorities should use conditions and/or planning obligations to mitigate the harmful aspects of the 
development and where possible, to ensure the conservation and enhancement of the site’s biodiversity or 
geological interest’. 

Local Planning Policy 

6.3.3 The site falls within two unitary boundaries (Nottingham City Council and Broxtowe Borough Council) and so 
both local development frameworks were considered.  

6 Ecology 
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6.3.4 Local policy for developments that may potentially affect both statutory and non-statutory conservation 
areas: 

The Broxtowe Borough Council Local Plan (Broxtowe Borough Council 2004)  

Policy E15  Planning  permission  will  not be  granted  for  development which would have an adverse 
effect  on  a  Site  of  Special Scientific  Interest  (SSSI)  unless  the  reasons  for  the development clearly 
outweigh the  value  of  the  site  and  the national  policy  to  safeguard such  sites. 

Policy E16 ‘Planning  permission  will  not be  granted  for  development on  or  adjoining  local  nature 
reserves  or  Sites  of Importance  for  Nature Conservation,  which  would damage  or  devalue  their 
interest,  unless  there  are special  reasons  which outweigh  the  recognised value of the sites.’ 

The Nottingham City Council Local Plan (Nottingham City Council 2005) 

Policy NE1; Where such development may have an adverse effect, directly or indirectly, on the special 
interest of the site, planning permission will not be granted unless the reasons for the development clearly 
outweigh the nature conservation value of the site itself and the national policy to safeguard such sites. 
Where planning permission is granted, conditions and / or planning obligations will be sought to provide 
appropriate mitigation and compensation measures.  

Policy NE2: Development likely to have an adverse impact on the flora, fauna, landscape or geological 
features of a Local Nature Reserve (LNR), a Site of Importance for Nature Conservation (SINC) or other 
locally important sites will not be permitted unless it can be clearly demonstrated that there are reasons for 
the proposal which outweigh the need to safeguard the nature conservation value of the site. Where 
planning permission is granted, conditions and/or planning obligations will be sought to provide appropriate 
mitigation and compensation measures. 

6.3.5 Local policy for developments that may affect protected species: 

The Broxtowe Borough Council Local Plan (Broxtowe Borough Council 2004)  

Policy E17  ‘Planning  permission  will  not be  granted  for  development that would detrimentally affect a  
species  of  wild  animal  or wild plant protected by law, or its  habitat,  unless  it  can  be demonstrated  that  
there  is an overriding  need  for  the development.  In  these  cases provision  must  be  made  to secure  
the  protection  of  the species  or  habitat  in  the locality.’ 

The Nottingham City Council Local Plan (Nottingham City Council 2005) 

Policy NE3: ‘Planning permission will not be granted for development which would have an adverse impact 
on species protected in law or their habitats or of special importance to Nottingham and Nottinghamshire, 
unless it is demonstrated that there is an overriding need for the development. Where planning permission is 
granted, planning conditions and/or obligations will be negotiated to ensure the favourable conservation 
status of the species.’ 

Protected Species Legislation 

Plants 

6.3.6 All wild plants are protected against unauthorised removal or uprooting under Section 13 of the Wildlife and 
Countryside Act (WCA) 1981 (as amended). Plants listed on Schedule 8 of the Act (e.g. triangular club rush 
and Deptford Pink) are afforded additional protection against picking, uprooting, destruction and sale. 

Amphibians (Common Species) 

6.3.7 Common amphibian species (i.e. common frog, common toad, smooth newt and palmate newt) are afforded 
partial legal protection under UK legislation, i.e. Schedule 5, Section 9 (5) of the WCA 1981 (as amended) 
and the Countryside and Rights of Way (CRoW) Act 2000. This legislation prohibits: 

• Sale; 

• Transportation; and 

• Advertising for sale. 

Badger 

6.3.8 Badger is a widespread and generally common species. However, they are legally protected under The 
Protection of Badgers Act 1992, which is based primarily on the need to protect badgers from baiting and 
deliberate harm or injury. Under this legislation it is illegal to: 
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• Wilfully kill, injure, take, or cruelly ill-treat a badger, or attempt to do so; 

• Possess any dead badger or any part of, or anything derived from, a dead badger; and 

• Intentionally or recklessly interfere with a sett by disturbing badgers whilst they are occupying a sett, 
damaging or destroying a sett, causing a dog to enter a sett, or obstructing access to it.  

6.3.9 A badger sett is defined in the legislation as “any structure or place, which displays signs indicating current 
use by a badger”. 

Bats 

6.3.10 All bat species are afforded full protection under UK and European legislation, including the WCA 1981 (as 
amended), the CRoW Act 2000 and the Conservation (Natural habitats &c.) Regulations 2010 (as 
amended). Together, this legislation makes it illegal to: 

• Intentionally or deliberately take, kill or injure a bat; 

• Damage, destroy or obstruct access to bat roosts; and 

• Deliberately disturb bats. 

6.3.11 A bat roost is defined in the legislation as “any structure or place which a bat uses for shelter or protection”. 
Roosts are protected whether or not bats are present at the time. If a development activity is likely to result 
in disturbance or killing of a bat, damage to its habitat or any of the other activities listed above, then a 
licence will usually be required from Natural England. 

Birds  

6.3.12 The bird breeding season generally lasts from early March to September for most species. All birds are 
protected under the WCA 1981 (as amended) and the CRoW Act 2000. This legislation makes it illegal, both 
intentionally and recklessly to: 

• Kill, injure or take any wild bird; 

• Take, damage or destroy the nest of any wild bird while it is being built or in use; 

• Take or destroy the eggs of any wild bird; and 

• Possess or control any wild bird or egg unless obtained legally. 

6.3.13 Birds listed under Schedule 1 of the WCA 1981 (as amended) are afforded additional protection, which 
makes it an offence to disturb a bird while it is nest building, or at a nest containing eggs or young, or disturb 
the dependent young of such a bird. 

Great crested newt 

6.3.14 Great crested newts and their habitat are afforded full protection under UK and European legislation, 
including the WCA 1981 (as amended), the CRoW Act 2000 and the Conservation (Natural habitats &c.) 
Regulations 2010 (as amended). This makes it is an offence to kill, injure or disturb great crested newts and 
to destroy any place used for rest or shelter by a newt. The great crested newt is also listed on Annexes II 
and IV of the EC Habitats Directive and Appendix II of the Bern Convention. If a development activity is likely 
to result in disturbance or killing of a great crested newt, damage to its habitat etc, then a licence will usually 
be required from Natural England. 

Otter 

6.3.15 Otters are fully protected under the WCA 1981 (as amended), the CRoW Act 2000 and are classified as a 
European protected species under The Conservation (Natural Habitats, &c.) Regulations 2010 (as 
amended). This makes it an offence to intentionally or recklessly: 

• To kill, injure or take an otter from the wild;  

• To damage or obstruct a holt; and  

• To disturb an otter in its resting place.  
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Reptiles 

6.3.16 There are six native species of reptiles in the UK, including slow-worm, common lizard, grass snake and 
adder, smooth snake and sand lizard, which are afforded varying degrees of protection under UK and 
European legislation. 

6.3.17 Slow-worm, viviparous/common lizard, adder and grass snake are protected under Schedule 5, Section 9 (1 
and 5) of the WCA 1981 (as amended) and the CRoW Act 2000 against deliberate or reckless killing and 
injuring and sale. 

Water vole 

6.3.18 The water vole is fully protected under Schedule 5, Section 9 of the WCA 1981 (as amended), which makes 
it illegal to: 

• Intentionally kill, injure or take (capture) a water vole; 

• Possess or control a live or dead water vole, or any part of a water vole; 

• Intentionally or recklessly damage, destroy or obstruct access to any structure or place which water 
voles use for shelter or protection or disturb water voles while they are using such a place; and 

• Sell, offer for sale or advertise for live or dead water voles. 

White-clawed crayfish 

6.3.19 White-clawed crayfish are partially protected under the WCA 1981 (as amended). This legislation makes it 
illegal to: 

• Intentionally take white-clawed crayfish 

• Sell, barter or exchange white-clawed crayfish 

6.3.20 They are also listed on Annex II of the EC Habitats and Species Directive and are classed as “endangered” 
by IUCN. 

6.4 Consultation 

Statutory and Non Statutory Sites 

6.4.1 Boundaries of the designated statutory and non-statutory nature conservation sites within close proximity to 
the site are shown on Figure 6.1 in Appendix 6.1.  

Statutory Designations  

6.4.2 There are four SSSI’s within the study area, the closest of these being Holme Pitt SSSI, which lies 1.1km 
south-east of the site. Further details are provided in Table 6.1 below. 

Table 6.1: Summary of Closest Statutory Nature Conservation Sites to the Survey Site 

Site 
Location and Approx. 
Distance from Site 

Reason for Selection 

Holme Pit SSSI SK 536 345, 1.1 km south-west ‘The site contains some of the best remaining areas of marsh, 
reedswamp and open water in Nottinghamshire and is of 
Regional importance’ 

Attenborough 
Gravel Pits SSSI 

SK 530 354, 1.2km south-west ‘A nationally important site for its lowland eutrophic open waters 
with emergent vegetation, wet floodplain woodland, unimproved 
floodplain grassland, a rich assemblage of breeding birds 
associated with lowland open waters and their margins, and 
wintering shoveler and bittern’ 

Wilwell Cutting 
SSSI 

SK 567 348, 1.5km south-east ‘An excellent site incorporating woodland, scrub and some of the 
best neutral grassland and marsh remaining in Nottinghamshire’ 

Wilford Claypits 
SSSI 

SK 571 35, 1.5km south-east ‘Old clay-pits which have developed important base-rich 
grassland, scrub and marsh communities’ 
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Non-statutory Designations 

6.4.3 Sections of two non-statutory nature conservation sites, e.g. Local Wildlife Site (i.e. LWS) occur within the 
site; namely Beeston Trent LWS (reference no. 5/6) and Trentside Farm Grasslands (reference no. 5/974).  
Both LWS occur along the eastern boundary of the site. Several LWS also occur within the study area, with 
seven sites occurring within 1km of the site. Further details are provided in Tables 6.2 and 6.3 below and are 
shown on the Desk Study Wildlife Sites Map, Figure 6.1 Appendix 6.1 

Table 6.2: Summary of Non-statutory Nature Conservation Sites within the Site 

Site Location  Reason for Selection 

5/6 Beeston Trent SK 550 358 ‘A characteristic stretch of the River Trent with once 
typical marginal communities and tall dry grassland on 
the bank-sides’ 

5/974 Trentside 
Farm Grassland 

SK 559 366 ‘ A neutral grassland community once typical of the 
Trent floodplain’ 

Table 6.3: Summary of Non-statutory Nature Conservation Sites within 1km of the Survey Site. 

Site 
Location and Approx. Distance from 
Site 

Reason for Selection 

2/57 Beeston Canal SK 553 371, Adjacent to the north of 
the site 

‘A valuable aquatic habitat in an urban setting, with 
retaining walls of additional interest’ 

2/698 Clifton Grove 
LWS  

SK 545 353, 90m south ‘A wooded Trent river bluff’ 

2/61 Clifton Spinney 
Pond 

SK 557 357, 500m south-east ‘A pond fringed by mature trees, with a valuable 
vertebrate fauna’ 

2/841 Fairham 
Brook (North of 
Fairham Bridge) 

SK 560 356, 500m south-east ‘A water course with a good diversity of semi-natural 
features and associated habitats’ 

2/792 Wilford 
Trentside 

SK 563 368, 600m east ‘An area of the River Trent floodplain with a mosaic of 
scrub, grassland and marsh habitats supporting a wide 
range of species’ 

2/997 Nottingham 
Trentside 

SK 564 372, 900m north-east ‘Part of the River Trent floodplain incorporating a 
mosaic of scrub, grassland and riparian habitats’ 

2/62 Beeston 
Sidings 

SK 554 374, 900m north ‘Two remnants of a once extensive system of railway 
sidings with an uncommon but characteristic tall herb 
community’ 

 

Additionally there are series of sites, listed within the previous tables which are also designated as Local Nature Reserves 
(LNR), which is a statutory designation made under Section 21 of the National Parks and Access to the Countryside Act 
1949 by principal local authorities 

Table 6.4: Summary of Local Nature Reserves within 1.5km of the Survey Site. 

Site 
Location and Approx. Distance from 
Site 

Reason for Selection 

Holme Pit SSSI and 
LNR 

SK 536 345, 1.1 km south-west ‘The site contains some of the best remaining areas of 
marsh, reedswamp and open water in Nottinghamshire 
and is of Regional importance’ 
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Site 
Location and Approx. Distance from 
Site 

Reason for Selection 

Clifton Grove LWS 
and LNR 

SK 545 353, 90m south ‘A wooded Trent river bluff’ 

Clifton Woods SK 538 346, 1.1km south-east Mixed woodland 

 

Protected/Notable Species 

Flora 

6.4.4 There are no previous records of protected or notable plant species for the survey or study areas. 

Fauna 

6.4.5 There are no records for protected or notable species from within the site. There are however numerous 
records for species from within the study area, these are outlined in Table 6.4.  

6.4.6 Due to the sites proximity to Attenborough Gravel Pits SSSI (Approximately 1.2km south west) there are 100 
different notable and protected species records which are identified and discussed in Chapter 7. There are 
no records for protected or notable species recorded within the site. Of those 100 bird species recorded, 17 
species are listed under Schedule 1 of the Wildlife and Countryside Act (1981), 21 are identified as Red List 
Species (Eaton et al 2009) classifying them as species in decline and globally threatened. The remaining 69 
species are Amber list (Eaton et al 2009) as species in decline and threatened within Europe. Only 11 
species occur on the UKBAP (UKBAP 2007) and 1 species is identified on the county Bap (Nottinghamshire 
BAG 1998). 

Table 6.5 Protected and Notable Species Recorded within the Study Area 

Species 
Record and 
Year 

Location and Approximate Distance 
from Site 

Legislation / Conservation 
Status 

Common Amphibians 

Common frog 

(Rana temporaria) 

Large number 
of records from 
1988-2009 

Closest record at SK 544 350, 90m 
north 

Partially protected under UK 
legislation. 

Common toad (Bufo 
bufo) 

Large number 
of records from 
1988-2009 

Closest record at SK 554 370, 240m 
north 

Partially protected under UK 
legislation. UK BAP Priority 
Species. 

Smooth newt 

(Lissotriton vulgaris) 

Small number 
of records from 
1988-2003 

Closest record at SK 556 357, 470m 
south 

Partially protected under UK 
legislation. 

Reptiles 

Slow worm (Anguis 
fragilis) 

Small number 
of records from 
1980-1996 

Closest record at SK 556 357, 470m 
south 

Protected under UK 
legislation. UK BAP Priority 
Species 

Mammals 

Badger (Meles meles) Several records 
of road deaths / 
setts between 
1990 and 2009 

 

Due to the sensitive nature of such 
records the exact grid references will 
not be given 

 

There are known to be several records 
of badgers from the southern side of 
the River Trent. However, the closest 
record is a sett, which occurs 

Protection of Badgers Act 
1992 
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Species 
Record and 
Year 

Location and Approximate Distance 
from Site 

Legislation / Conservation 
Status 

approximately 100m south on the 
opposite site of the River Trent 

Harvest mouse 
(Micromys minutus) 

1 record from 
1999 

SK 568 352, 1.6km south east UK Priority and County BAP 
Species 

Otter (Lutra lutra) Numerous 
records from 
1999-2001 

Closest at SK 540 349 600m south 
west 

UK and European 
legislation. UK Priority and 
County BAP Species 

Water vole 

(Arvicola terrestris) 

Numerous 
records 
between 1983 
and 2009 

The closest records occur for the 
Beeston Canal, immediately adjacent 
to the site at SK 550 366 

UK Legislation. 

UK Priority and County BAP 
Species 

Bats 

Brown long-eared bat 
(Plecotus auritus) 

1987-2010 

Roost 

Closest roost record at SK 541 348, 
700m south west 

UK and European 
legislation.  

Common Pipistrelle 
(Pipistrellus pipistrellus) 

1986-2009 

Roost 

Closest record at SK 552 358, 130m 
south 

UK and European 
legislation. UK Priority and 
County BAP Species 

Daubenton’s bat (Myotis 
daubentonii) 

1992-2009 

Field Records 
Only 

Records throughout 15km search 
radius 

UK and European 
legislation. County BAP 
Species 

Soprano pipistrelle 
(Pipistrellus pygmaeus) 

1990-2010 

Roost 

Closest roost record at SK 541 348, 
700m south west 

UK and European 
legislation. County BAP 
Species 

Nathusius pipistrelle 
(Pipistrellus nathusii) 

2009-2010 

Field Records 
Only 

Records both up and down river of 
survey area, some within Sherwood 
area.  

UK and European 
legislation. UK Priority and 
County BAP Species 

Noctule (Nyctalus 
noctula) 

1987-2009 

Field Records 
Only 

Records throughout 15km search 
radius 

UK and European 
legislation. County BAP 
Species 

Natterer’s (Myotis 
nattereri) 

3 records from 
2001 and 2004 

Field Records 
Only 

Grid reference not provided, 
approximately 6km north east (possible 
but unconfirmed roost) 

UK and European 
legislation. County BAP 
Species 

Serotine (Eptesicus 
serotinus) 

1 record from 
1986 

Field Records 
Only 

SK 547 383, 1.7km north. Record 
relates to an injured bat identified in 
roofing felt, ‘not a roost’ 

UK and European 
legislation. UK Priority and 
County BAP Species 

Whiskered / Brandt’s 
(Myotis myscatinus / 
brandtii) 

1986-2002 

Roost 

Closest at SK 579 344, 3km south east UK and European 
legislation. UK Priority and 
County BAP Species 
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6.5 Methodology 

Desk Study 

6.5.1 This involved consultation with organisations listed below, to obtain any existing records of protected and/or 
notable species and designated nature conservation sites e.g. Sites of Special Scientific Interest (SSSI) and 
Local Wildlife Sites (LWS) (formerly Sites of Importance for Nature Conservation SINC) from the site and 
vicinity to a distance of approximately 2km, the South Nottinghamshire Bat Group were contacted for data 
within 15km. Hereafter this area will be referred to as the ‘study area’. The following organisations were 
contacted;  

• Nottinghamshire Biological and Geological Records Centre (NBGRC) 

• Nottinghamshire Wildlife Trust (NWT) 

• South Nottinghamshire Bat Group 

• Nottinghamshire Bird Group 

Ecological Surveys 

6.5.2 In order to meet the requirements of the EIA an Extended Phase 1 Habitat Survey was completed for the 
entire study area. This was then followed by species specific surveys for the following; 

2010 

• Amphibian Survey 

• Bat Survey. Including Daytime Roost inspection, Activity and Transect Surveys 

• Badger Survey 

• Bird Survey. Summer Breeding, Wintering  and Vantage Point Assessments (Discussed in Chapter 7) 

• Hedgerow Survey 

• Otter Survey 

• Water Vole Survey 

2011 

• Bat Survey, Including night time roost visits, dawn and dusk transect surveys and fixed point 
monitoring at ground level and at height. 

• Bird Survey. Year Round Vantage Point Assessments (Discussed in Chapter 7) 

 

6.5.3 Below gives methodology for ecological surveys carried out at the Grove Farm site. For bats, amphibians 
and hedgerows detailed methodologies are provided in the respective appendix reports with only brief 
descriptions given here. Detailed survey methodologies for bird surveys are provided in Chapter 7 of this 
report.  

Extended Phase-1 Habitat Survey 

6.5.4 An extended phase-1 habitat survey was carried out following the standard methodology (IEA 1995). This 
involved systematically walking over the site and classifying each parcel of land on the basis of vegetation 
into one of approximately 90 habitat types (JNCC 2003). Target notes were used to record any habitats or 
features of particular interest. Notes were also made on the structure and composition of habitats and a 
botanical species list was recorded. 

Amphibian Surveys 

6.5.5 Amphibian surveys were completed at six ponds located within and on land adjacent to the Grove Farm site. 
Surveys include a Habitat Suitability Index (Oldham et al 2000). This was followed by full amphibian survey 
following standard methodology (Gent and Gibson 1998: English Nature 2001). Full survey details are 
provided in Amphibian Survey Report in Appendix 6.5. 
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Bat Surveys 2010 

6.5.6 Detailed bat surveys of this site were conducted throughout the survey period of May - August. Roost 
inspections of all buildings within the site were completed. These included detailed interior and exterior 
search for evidence of bats. These roost inspections also took into account any trees within the site which 
may provide potential bat roosting opportunities. Where buildings / trees were identified for potential to 
support bats, dawn swarming surveys were completed. 

6.5.7 Throughout the main bat active period (April to August) systematic transect surveys of the entire site were 
completed in order to identify foraging and commuting routes. A total of six survey visits including three 
dawn and three dusk surveys were completed.  

Bat Surveys 2011 

6.5.8 Repeat transect surveys and building emergence / dawn re-entry surveys were completed during the bat 
activity period in 2011. Additionally fixed point monitoring at ground level and at height was conducted for all 
three turbine sites. Monitoring was completed using Anabat detectors with recording equipment at ground 
level and at 11m above ground level recording synchronously. For the duration of May to early November a 
total of 49 recording nights were completed at height and 78 nights at ground level. For full survey methods 
and results see Appendix 6.4. 

Badger Surveys 

6.5.9 A badger survey of the Grove Farm site was completed in May 2010. Survey followed methodology set out 
in Cresswell et al (1990). The survey including looking for setts, latrines or dung pits, snuffle holes and 
evidence of foraging, badger paths, prints in areas of soft mud and any badger hairs caught on fencing.  

Birds 

6.5.10 Detailed survey methods and evaluation and recommendations with respect to birds are outlined in Chapter 
7 and its respective appendices.  

Hedgerow Surveys 

6.5.11 The hedgerows within the site were surveyed using the Hedgerow Evaluation and Grading System (HEGS) 
(Clements and Tofts 1992). This assesses a hedgerows structural condition, canopy species as well as 
connectivity to other habitats. In order to assess the hedgerows, each hedgerow was walked using the 
recording form in the HEGS survey manual. This allows for notes to be taken on additional features such as 
ground flora and canopy species, and hedgerow location and attributes. This is then used to assess the 
hedgerows ecological value both under the HEGS system and under Hedgerow Regulation (1997). Full 
survey methodology is provided in Appendix 6.6.  

Otter Surveys 

6.5.12 The River Trent was surveyed for evidence of otter following the standard methodology (Strachan and 
Jefferies 1996). This involved a search for droppings (spraints), footprints, feeding remains, lying-up areas 
and holts (permanent places of rest and shelter). The survey took into account a stretch of the River Trent 
along the site up to 100m up and downstream of the Grove Farm site.  

Water Vole Surveys 

6.5.13 The banks of the River Trent were searched for the presence of water voles following the standard survey 
methodology (Strachan and Moorhouse 2006). This records the following signs of water voles:  

• Burrows 

• Latrines 

• Footprints 

• Runs in the vegetation 

• Grazed ‘lawns’ 

• Feeding remains 

• Actual sightings 
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6.5.14 The survey took into account a Stretch of the River Trent adjacent to the site and 100m up and downstream 
of this.   

Survey Timing 

6.5.15 Details of the bird survey times are provided in Chapter 7 on Ornithology.  

Table 6.6 Survey Timing 

Survey Date (2010) 

Extended Phase 1 Habitat Survey 26th & 29th January and 6th July  

Amphibian Survey 

14th / 15th April  

28th / 29th April 

27th / 28th May  

9th / 10th June  

Bat Survey (roost inspection) 26th January 

Bat Survey (Transect, activity and fixed point 
surveys 

4th May 

28th May 

9th June 

30th July 

18th August 

27th August 

Badger Survey 27th May  

Hedgerow Survey 27th May 

Otter Survey 26th January and 26th June 

Water Vole Survey 26th January and 26th June 

Survey Date (2011) 

Bat survey (Transect and Activity Survey) 13th June 

22nd July 

15th August 

Fixed Point Monitoring Turbine 1 
(total of 12 nights at height, 25 nights at ground 
level) 

High 20-23rd May 
Ground 20-30th May 

High 2-7th June 
Ground 2-7th June 

High 13th June 
Ground 13-19th June 

High 21-24th June 
Ground 21-24th June 

Fixed Point Monitoring Turbine 2 
(total of 15 nights at height, 31 nights at ground 
level) 

High 4-8th July 
Ground 4-12th July 

High 17-22nd July 
Ground 17-25th July 

High – no successful recording 
Ground 11-17th August 

High 28-1st August 
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Ground  28-5th August 

Fixed Point Monitoring Turbine 3 
(total of 22 nights at height, 22 nights at ground 
level) 

High 4-10 October 
Ground 4-10 October 

High 17-26th October 
Ground 17-26th October 

High 1-9th November 
Ground 1-9th November 

 

Survey Personnel 

Surveys were conducted by; 

Nick Sanderson MSc MIEEM   

Great Crested Newt Licence –   20112916, supersedes 20102702 

Bat Licence –         20112915, supersedes 20102733 

and assisted by; 

Sean Gallagher MSc MIEEM  

Bat Licence –         20114712, supersedes 20104371 

Great Crested Newt Licence –   2011 class licence, supersedes 20104370   

Alison Sharkey MSc Grad.IEEM  

 Great Crested Newt Licence –   20113590, supersedes 20103114 

Zoe Jackson MSc Grad IEEM 

Tim Yardley M.Biol.Sci   

 

Ecological Evaluation Criteria 

6.5.16 The ecological evaluation was undertaken using a combination of evaluation criteria for both habitats and 
species although the general framework follows that provided by the Institute of Ecology and Environmental 
Management (IEEM 2006). Key categories are as follows: 

• International value. Internationally designated sites or sites supporting populations of internationally 
important species 

• National value. Nationally designated sites, e.g. Sites of Special Scientific Interest (SSSIs), or sites 
supporting viable populations of nationally important species 

• Regional value. Sites exceeding county-level designations but not meeting SSSI criteria or supporting 
viable populations of species on the regional BAP 

• County value. County sites, e.g. Local Wildlife Site (LWS) [formerly known as Site of Importance for 
Nature Conservation (SINC)] and other sites which meet the published ecological selection criteria for 
county designation, a viable area of habitat identified on the county BAP 

• District value. Sites/features that are scarce within the District and appreciably enrich the District’s 
habitat resource 

• Parish value. Areas of habitat considered to appreciably enrich the habitat resource within the context 
of a parish or neighbourhood 

• Sub-parish value. Common, low grade habitats 

 

6.5.17 Additional criteria employed were from the following: 

• Schedules and Annexes of UK and European wildlife legislation (e.g. Wildlife and Countryside Act 
(1981) (as amended) and The Conservation (Natural Habitats, &c.) Regulations 2010. 
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• International conventions on wildlife (e.g. Bern Convention, Bonn convention); 

• Habitats and Species of Principal Biological Importance listed on Section 41 of the Natural 
Environment and Rural Communities Act (2006). 

• UK Biodiversity Action Plan (UK BAP 2007). 

• County Biodiversity Action Plan (and Nottinghamshire BAG 1998). 

• Taxa-specific conservation lists (e.g. RSPB Lists of species of conservation concern, Eaton et al 
2009). 

Assessment of Ecological Effects 

6.5.18 The assessment of ecological effects was undertaken following guidelines published by IEEM (IEEM 2006). 
Effects are considered as either significant or not significant in terms of the integrity of a defined site or 
ecosystem and/or the conservation status of habitats or species within a given geographical area. In 
general, habitats of low ecological value (sub-parish) are not included within the assessment. 

‘The integrity of a site is the coherence of its ecological structure and function, across its whole area, that 
enables it to sustain the habitat, complex of habitats and/or the levels of populations of the species for which 
it was classified’ 

To determine the whether an effect on the integrity of a site or ecosystem is likely the following questions are 
considered; 

‘Will any site/ecosystem processes be removed of changed? 

What will be the effect on the nature, extent, structure and function of the component habitats/ 

What will be the effect on the average population size and viability of component species?’  

6.5.19 Where relevant, the significance of effects is assessed with reference to the statutory protection afforded to 
species and habitats. However, it should be noted that legal protection does not always correspond to 
conservation value. Some species (e.g. badger) are protected for reasons of animal welfare rather than 
conservation. Other species are of national conservation value but are not protected by law (e.g. some Red 
Data Book and UK BAP species).  

Mitigation and Compensation Measures 

6.5.20 Wherever possible, mitigation and compensation measures have been proposed for adverse ecological 
effects. 

6.6 Baseline Conditions 

Habitats 

The following Phase-1 habitat types were recorded within the site or immediately adjacent. 

• Amenity grassland 

• Arable field 

• Bare earth 

• Building 

• Defunct hedgerow 

• Dense scrub 

• Dry ditch 

• Hard standing 

• Intact, species poor hedgerow 

• Mature broadleaved and coniferous tree 

• Plantation broadleaved woodland 

• Poor semi-improved grassland 
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• Running water 

• Scattered scrub 

• Tall ruderal 

6.6.1 The distribution of the habitats and target notes are shown on Figure 6.2 in Appendix 6.1. Target notes are 
listed in Appendix 2. Nomenclature follows that of Stace (1997). Photographs of the key habitats present are 
shown in Appendix 6.3. In the text species are referred to using their English names. A list of species 
including their scientific names is provided in Table 6.11 in Appendix 6.3. 

 

Habitat Descriptions 

a) Amenity grassland 

The eastern section of the site forms the sports pitches for Grove Farm. The sward is closely 
managed and regularly cut and species poor. Dominated by perennial rye-grass and red fescue 
with limited broadleaved herbs. Two of the proposed turbines will occur within this habitat. 

b) Arable field 

A large proportion of the site is managed as farm land with four arable fields with bean and wheat 
crop. These form the majority of the sites western portion. The fields were separated by hedgerows 
(discussed overleaf) with little to no field margin. Where field margins were present theses were 
typically dominated by tall ruderal species such as hedge mustard, spear thistle, mugwort, 
nipplewort, broadleaved dock and wild teasel with grass species such as cock’s-foot, meadow 
foxtail, perennial rye-grass and false oat grass. In areas close to the cropped field or footpaths 
ephemeral species were more dominant with species such as pineapple weed and cut leaved 
cranesbill. The final turbine will be sited in this habitat, situated in the centre of the site.  

c) Bare earth 

A large earth bund occurred close to the Grove Farm changing rooms and grounds maintenance 
buildings. This was mostly topsoil and subsoil left from landscaping and appears to be regularly 
turned over.  

d) Building 

There were numerous buildings within the site. These are the changing rooms and grounds staff 
buildings. There were also two small residential properties and the ‘Power League’ facilities. Full 
building descriptions are provided in Bat Survey Report in Appendix 6.5. 

e) Defunct hedgerow 

In the centre of the site (identified as Hedgerow 4 on Figure 6.2 in Appendix 6.1). This hedgerow 
was adjacent to a pathway running through the centre of the site. This hedgerow was defunct with 
numerous gaps, canopy species remaining are short, approximately 2-3m high and 1-2m wide. 
Species included hawthorn and elder with occasional dog rose. The ground flora was dominated by 
bramble and tall ruderal species such as rose-bay willow-herb, garlic mustard, hogweed and spear 
thistle.  

f) Dense scrub 

There were several discrete areas of dense scrub, typically associated with the river bank and 
along the north of the site. These areas were typically dominated by bramble and relatively species 
poor with occasional hawthorn bushes.  

g) Dry ditch 

There were numerous dry ditches running through the site. These ditches were inspected in 
January 2010 and again in June. During January, some of the ditches contained small amounts of 
water, some approximately 30cm deep. However, during June all ditches were found to be 
completely dry. These were overgrown by adjacent habitats, typically dominated by bramble scrub. 
In some small sections there were patches of reed mace and soft rush, indicating that the grounds 
are water logged / hold water for small proportion of the year.  

h) Hard standing 

Running through the site were a mix of loose rubble and tarmac path ways and road surfaces. To 
the north of the site at the ‘Power League’ facility were a series of all weather Astroturf pitches.  

i) Intact species-poor hedgerow 
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There were five intact hedgerows occurring within the site. Full descriptions of each individual 
hedgerow can be found in HEGS Survey report in Appendix 6.7. Typically the hedgerows were 
dominated by hawthorn with elder and ash. In general the hedgerows canopies were approximately 
4m tall and 2-3m wide and with signs of past laying. The ground flora was dominated by a tall herb 
component with occasional grass species.  

None of the hedgerows are considered ecologically ‘important’ under the hedgerow regulations and 
only one hedgerow (Hedgerow 5) was assessed as ‘moderately high – high value’ under HEGS. 
The remaining hedgerows were considered to be moderate to low value.  

j) Mature broadleaved and coniferous tree 

Scattered within the north eastern section of the site were numerous mature broadleaved and 
coniferous trees. There were many species within the site including several ornamental species as 
well as natives. Species present included sweet chestnut, Norway maple, white beam, copper 
beech, oak, horse chestnut, alder, cherry and Leyland cypress.  

k) Plantation broadleaved woodland 

Situated along the banks of the River Trent were two areas of planted broadleaved woodland. 
These were mature with species such as crack-willow and alder dominant. Other species included 
oak, Lombardy poplar and grey poplar. The ground flora was typically dominated by species such 
as bramble with tall ruderals including Himalayan balsam, common nettle and grasses such as 
false oat grass, cock’s-foot and Yorkshire fog.  

To the north west of the site there was a smaller, much younger plantation woodland area. This 
was densely clumped and impenetrable. Species present included apple, ash, hawthorn, 
blackthorn, hazel, elder and field maple. Ground flora was dominated by bramble with hogweed, 
spear thistle, false-oat grass and mugwort.  

l) Poor semi-improved grassland 

Situated along the banks of the River Trent and adjacent to tracks running to the north of the site 
were thin areas or poor semi-improved grassland that appear unmanaged. Dominant species 
included false oat grass, cock’s-foot, meadow foxtail, sterile brome and common couch. 
Broadleaved herbs included clustered dock, tansy, yarrow, cut leaved cranes bill and perforate St 
John’s-wort.   

m) Running water 

The site was immediately adjacent to the River Trent. At this point the river was approximately 30-
40m wide with fast flowing water. The banks were very steep, approximately 2m above the water 
line and support poor semi-improved grassland and broadleaved woodland plantation. Running 
along almost the entire length of the river bank there was also a prominence of the invasive 
Himalayan balsam.  

n) Scattered scrub 

Areas of scattered scrub occurred loosely along the banks of the River Trent were saplings of 
species such as hawthorn, broom, elder and dogwood. Generally growing tall (up to 4 m high) and 
with little to no associated ground flora. Small areas of scattered scrub also occurred along a dry 
ditch to the south of the ‘Power League’ facility.  

o) Tall ruderal 

Also associated within the banks of the River Trent, there were small areas of scattered tall ruderal 
patches within the poor semi-improved grassland habitat. These were dominated by Himalayan 
balsam or common nettle.  

p) Surrounding Habitats 

The site is located on a thin belt of land nestled between the River Trent and the Nottingham Canal. 
To the north are the Boots factory site and the Beeston Rylands residential area. To the south is 
Clifton Woods and the residential area of Clifton.  

Protected and Notable Species 

a) Plants 

None of the species recorded during the survey are specifically protected by the Wildlife and 
Countryside Act (WCA) 1981 (as amended) or considered rare nationally or locally (e.g. Preston et 
al. 2002). Also, none are listed as Priority Species on the national BAP (UK BAP 2007) or county 
BAP (Nottinghamshire BAG 1998). Nipplewort was recorded within the hedgerow ground flora and 
is listed as a species of concern on the Nottinghamshire BAP (Nottinghamshire BAG 1998).  
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 b)    Amphibians 

A full amphibian survey of ponds that occurred within and adjacent to the site was completed (See 
Amphibian Survey report in Appendix 6.5). The majority of the ponds were generally poorly suited 
to amphibian breeding, although two ponds were considered to provide good potential breeding 
habitat. No great crested newt were recorded during the surveys. Common toad and smooth newt 
were recorded in three of the six ponds and common toad recorded in a further two ponds. The 
pond that actually occurs within Grove Farm had no amphibian species recorded and was 
assessed as the poorest potential amphibian breeding site. This pond has also now been removed 
following re-landscaping of the garden by the tenant.  

The hedgerows, woodland and scrub habitat all provide potential foraging areas for amphibians and 
potential areas of refuge. 

c) Badgers 

No evidence of badger activity was recorded within the site which includes all grassland, wood, 
scrub and hedgerow habitats. The grassland, arable fields and woodland within the site and in the 
vicinity provided potentially suitable foraging habitat. The woodland and hedgerow habitats could 
also provide some potential sett digging opportunities.  

d) Bats 

Full survey findings are outlined in Appendix 6.4, below gives a very brief summary of the results 
only. 

Bat activity within the site was generally low with the majority of activity limited to bats foraging / 
commuting above hedgerow and tree canopies and at relatively low height. Bat passes across the 
site were observed infrequently during the transect surveys. No bats were recorded emerging from 
any of the buildings or trees identified as potential roost in either 2010 or 2011.  

The fixed point monitoring revealed a total of eight species using the survey area which includes 
common pipistrelle, soprano pipistrelle, Nathusis pipistrelle, noctule, Leisler’s, whiskered / Brandt’s, 
Daubenton’s bat and brown long-eared. The desk study revealed two additional species occurring 
within 15km of the survey area including Natterer’s bat and serotine. These were not recorded 
within the survey area and the record for serotine represents a single record from 1986.  

Monitoring at height was conducted at 11m in conjunction with monitoring at ground level. Analysis 
of the data took into account only nights where consecutive recordings for both at height and 
ground level occurred. This also took out any nights where incomplete data was present or later in 
the year when no bats were recorded at height at all. These were taken out as it was considered 
these would skew the data and misrepresent the findings. The values here are therefore considered 
to be a true representation of bat activity within the survey area.  

The analysis looked at bat calls and categorised them as bats occurring at ≤11m or ≥11m. Where 
bat calls were only recorded at the ground level microphone, or recorded at both height and ground 
synchronously, these were considered to have passed between the two detection points and 
therefore as a bat pass at ≤11m. Those bats which were recorded on the at height detector only we 
considered to be a bat pass at ≥11m. 

Of the fifteen nights, a total of 521 bat passes were recorded, 284 at ≤11m and 237 at ≥11m. 
However, applying analysis to the data to remove any duplication (i.e. where a bat is recorded 
synchronously at ground and at height) a total of only 360 bat passes were made, 273 at ≤11m and 
only 87 at ≥11m. This represents; 

• 75.8% of all bat calls occurring ≤11m, an average of 18.2bat passes/night and  

• 24.2% ≥11m, an average of 5.8 bats passes/night.  

Despite the obvious difference in number of survey nights for T1 and T2, this had no measurable 
effect on the average bats per night at height or ground level showing the analysis to be robust. 

The relative abundance of the bat species recorded over the fifteen nights (taking into account 
duplication) is identified overleaf; 
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Species   Number of records Percentage of Bat Activity  

Common pipistrelle   206   57.2% 

Noctule    113   31.4% 

Daubenton’s   22   6.1% 

Soprano pipistrelle   8   2.2% 

Leisler’s    4   1.1%                                                                 

Whiskered / Brandt’s  3   0.8% 

Brown long-eared   2   0.5% 

Nathusius pipistrelle  2   0.5% 

       Total     360 

Although the results indicate an average of 18.2 bat passes/night ≤11m and 5.8 bats/night ≥11m it 
must be recognised that bat passes/night represents bat passes recorded on an Anabat at 15 
second intervals. This interpretation of the data is not able to illustrate for example that 4-5 passes 
may only represent a single bat on a regular foraging route. On many occasions during the transect 
surveys single bats were recorded making routine passes up and down a fixed point within a short 
period of time. It is therefore considered that the numbers represented here, represent a maximum 
number of bats and could justifiably be reduced by comparison to field observation. 

Further analysis allows us to show that ‘per species abundance at height’ over the survey period is 
significantly reduced at ≥11m when compared to bats occurring at ≤11m. For example, Noctule bat 
are recorded at an average of 1.4 bats/night at ≥11m compared to 6.13 bats/night at ≤11m. Table 
6.15 below identified the number of bats recorded over 15 nights and provides an average per 
species per night recorded at the two heights. 

There are three species at ‘high risk’ both at an individual and population level; species including 
noctule, Leisler’s and Nathusius pipistrelle. However, it is clear from the monitoring at height 
completed over the survey period that Nathusius pipistrelle and Leisler’s are very rare within the 
survey area and were not recorded at height (taken from the 15 night samples). Additionally, 
noctule activity at height during the sample period represented an average of only 1.4 bats / night at 
≥11m.  

The most frequently recorded bat at ≥11m was common pipistrelle which represented an average 
of 3.6 bats / night. This species is common in a local and national context and based on its flight 
behaviours, is considered to be at low risk of impact on a population scale. 

e) Birds 

Survey details and findings are provided in Chapter 7 of this document.  

f) Otters 

No evidence of otters was found on the banks of the River Trent. All ditches within the site were dry 
and considered unlikely to support otter.  

g) Reptiles 

The habitats within the site were poorly suited to reptiles. Although the River Trent could potentially 
provide a commuting route for grass snake (Natrix natrix), the waters at this point were deep and 
fast flowing. There were no ditches within the site which held water throughout the year for further 
potential commuting routes. Although there were areas of scrub to provide refuge for reptiles, 
overall the site lacked suitable habitat heterogeneity for reptile species. No specific species surveys 
were completed for reptiles.  

h) Water Vole 

The River Trent provided potential water vole habitat with steep earthy banks with suitable grass 
bank side flora providing a food source and refuge. No evidence was found during the 2010 
surveys. Some rat (Rattus novegicus) droppings were discovered during the January survey but not 
during the June Survey.  
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Whilst conducting surveys elsewhere within the survey area during 2011, water vole was sighted 
along the banks of the River Trent within the survey area. No specific survey was completed during 
2011 but it is considered that water vole are gradually colonising the area due to lack of survey 
evidence in previous years. 

The ditches within the site were all dry during the June survey and only contained some small 
shallow pools of water during the January period, likely to have been ephemeral pools resulting 
from winter rains.  

i) White Clawed crayfish 

The River Trent and Nottingham Canal may have the potential to support crayfish. However, during 
the surveys both were turbid and so an evaluation of the substrate could not be made.  No specific 
surveys for this species were completed.  

The Nottingham Canal is isolated from the site by a 1.8m tall brick and concrete flood defence wall 
which runs the length of the site, parallel to the canal. 

j)  Other species 

Rabbit (Oryctolagus cunuculus) burrows were found around the Grove Farm site, typically 
concentrated close to buildings in the east of the site.  
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6.7 Potential Impacts 

6.7.1 The following section identifies the potential impacts of the proposed wind energy project on habitats and 
species both on and off site. The assessment of impacts is based upon the extent of works both during 
construction phase and during operation of the wind turbines. This assesses the likely impact based upon 
the size and extent of any disturbance, the duration and frequency and likely reversibility of the proposal. 
The probability of an impact are assessed on confidence predictions which are based upon the following 
sliding scale (as outlined in IEEM 2006); 

• Certain / near certain – probability estimated at 95% chance or higher 

• Probable – probability estimated above 50% but below 95% 

• Unlikely – probability estimated above 5% but less than 50% 

• Extremely unlikely – probability estimated at less than 5% 

6.7.2 Impact assessments are based on construction in the absence of any mitigation. Where an impact is 
identified, mitigation measures and the corresponding residual impacts are discussed in the following 
sections of this chapter. 

Habitats 

6.7.3 A summary of the potential impacts on Statutory Designated Sites in contained in Table 6.6 below. The 
potential impacts on non-Statutory Designated Sites are contained in Table 6.8, the potential impacts on on-
site habitats are in Table 6.9, and the potential impacts on species are summarised in Table 6.10. 
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Table 6.7: Potential Impacts to Statutory Designated Sites 

Habitat / 
Feature 

Valuation Reason for Valuation Potential Impact 
Included 
within EIA 

Holme Pit 
SSSI and LNR 

National The citation for this site discusses it as having 
‘regional value’ however given its status as a 
SSSI this warrants selection for National value 
providing an important wetland habitat.  

The SSSI sits approximately 1.6km from the nearest turbine and it is considered extremely 
unlikely that there would be any long term or short term impacts on the habitats within the 
SSSI.  The site could provide potentially important habitat for wildfowl and wading birds, the 
potential impacts of the works with respect to ornithology are discussed in Chapter 7. 

Not included 

Attenborough 
Gravel Pits 
SSSI 

National The National value reflects its SSSI status. 
The site is approximately 221ha and provides 
a nationally important site for wildfowl, waders 
and wintering birds. 

The SSSI is approximately 1.2km from the Grove Farm survey area and 1.6km from the 
nearest turbine location. As a result of the distance from turbines to the SSSI it is considered 
extremely unlikely that there would be any short term or long term impacts of the works on the 
habitats at this SSSI. However, this SSSI is an important area for wildfowl, wader and 
wintering birds and as such the potential impacts are discussed in Chapter 7 of this 
Environmental Statement.  

Not included 

Wilwell Cutting 
SSSI 

National Listed for its neutral grassland habitats 
incorporating an area of 7ha. 

This habitat is approximately 1.5km from the Grove Farm site and it is considered extremely 
unlikely that there would be an impact on it either in the short term or long term.  

Not included 

Wilford 
Claypits SSSI 

National A 1.7ha area of marchland identified as being 
an important site for Nottingham. 

This SSSI is approximately 1.5km from the Grove Farm site and isolated by numerous main 
roads and residential areas. It is considered extremely unlikely that there would be any short 
term or long term impacts to this SSSI.  

Not included 
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Table 6.8: Potential Impacts to Non-Statutory Designated Sites 

Habitat / Feature Valuation Reason for Valuation Potential Impact 
Included 
within EIA 

5/6 Beeston Trent LWS County These habitats are listed for grassland and 
woodland habitats on banks of the River Trent and 
fall wholly or partly within the study area. These are 
currently designated as LWS. 

These habitats are located far from any of the proposed 
works and it is considered extremely unlikely that there 
would be any short term or long term impacts to these 
habitats.   

Not included 

5/974 Trentside Farm Grassland 
LWS 

County Not included 

2/57 Beeston Canal LWS County The canal occurs adjacent to the Grove Farm 
campus and forms and ecological corridor for both 
flora and fauna to disperse.  

Although it is adjacent to the survey area it is separated by a 
1.8m flood defence wall and so potential short term and long 
term impacts to the habitats are considered extremely 
unlikely.  This LWS provides potential wildfowl habitat and a 
dispersal corridor for bird species, the potential ornithological 
impacts are discussed separately in Chapter 7 

Not included 

2/698 Clifton Grove LWS and LNR County A series of county significant sites designated as 
having benefit to local wildlife. They are however 
separate from the survey area and the proposed 
wind turbines.  

The potential impacts of the works in both short term and 
long term are considered extremely unlikely.  

Not included 

2/61 Clifton Spinney Pond LWS County Not included 

2/841 Fairham Brook (North of 
Fairham Bridge) LWS 

County Not included 

2/792 Wilford Trentside LWS County Not included 

2/997 Nottingham Trentside LWS County Not included 

2/62 Beeston Sidings LWS County Not included 
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Table 6.9: Potential Impacts to Habitats On Site 

Habitat / 
Feature 

Valuation Reason for Valuation Potential Impact 
Included 
within EIA 

Running water District The River Trent runs adjacent to the survey site at 
Grove Farm. Rivers are listed as a Priority habitat on 
the UKBAP (2007) and County BAP (Notts BAG 
1998) and the NERC Act (2006).  

The proposed works will result in disturbance to ground during construction phase 
although it is considered unlikely that this will result in any pollution / increased silt 
loads to the River Trent. It is considered extremely unlikely there will be any long term 
impacts of the wind turbine. However the River Trent provides a potential habitat for 
bird spices, the potential impacts are discussed in Chapter 7.  

Not included 

Arable field Parish Although a man made habitat and of limited 
ecological value, on the whole this habitat does 
provide habitat suited to ground nesting birds, 
including skylark (Alauda arvensis) and so it is 
assessed as having ‘parish’ ecological value.  

There will be short term disturbance to this habitat during the construction phase and 
long term loss of habitat with the creation of new access roads and the sitting of 
turbines and sub-stations. However the potential impacts are considered to be 
minimal, the habitat is a managed agricultural field which would be ploughed annually 
and so the short term disturbance is not considered to represent a significant impact. 
Furthermore the new roads and turbines will result in the loss of only a small proportion 
of this habitat type over the entire Grove Farm site. The potential impacts are therefore 
considered to be limited.  However, there are skylark on site and the potential impacts 
of the turbines is discussed in Chapter 7.  

Included 

Intact species-
poor 
hedgerow 

Parish None of the hedgerows recorded within the survey 
area are considered to be ‘ecologically important’ 
under the Hedgerow Regulation (1997). However, all 
hedgerows form ecological corridors along which flora 
and fauna can disperse.  

The construction of the turbines does not require the removal of any hedgerow and the 
operational phase of the turbines is also considered extremely unlikely to impact upon 
this habitat.  The hedgerows are used by a range of bird species to nest and the 
potential impacts are discussed in Chapter 7. 

Not included 

Broadleaved 
and coniferous 
trees 

Parish Scattered trees are an infrequent habitat locally which 
is primarily dominated by urban habitats. The trees 
will provide potential nesting sites for birds as well as 
offering some bat foraging and roosting potential.  

During the construction of the access road, this will pass immediately adjacent to a 
number of mature trees within the centre of the site. This could potentially impact these 
trees through root compaction and / or damage to canopy. Furthermore damage to the 
tree canopy could also occur during transportation of the turbine blades and 
associated infra-structure onto site. These potential impacts are considered to be 
probable.  However it is considered extremely unlikely there would be any long-term 
impacts of the operational wind farm on these trees. The trees could be used by a 
range of bird species to nest and the potential impacts are discussed in Chapter 7. 

Included 
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Habitat / 
Feature 

Valuation Reason for Valuation Potential Impact 
Included 
within EIA 

Plantation 
broadleaved 
woodland 

Parish Although this habitat is not listed on either UKBAP, 
County BAP or NERC Act it does provide areas of 
refuge for faunal species as well as foraging sites for 
bats and potential sett digging opportunities for 
badger. 

The construction of the turbines does not require the removal of any of the plantation 
woodland habitat and the operational phase of the turbines is also considered 
extremely unlikely to impact upon this habitat. The habitat could be used by a range of 
bird species to nest and the potential impacts are discussed in Chapter 7. 

Not included 

Poor semi-
improved 
grassland 

Parish These occupy thin belts of land and are typically 
species poor however they do provide amphibian 
foraging and refuge areas and form habitats along the 
rivers edge and under hedgerow habitats and so 
provide potential dispersal corridors for flora and 
fauna. 

There will be short term disturbance to this habitat during the construction phase and 
long term loss of habitat with the creation of a new access road. The potential impacts 
are considered to be minimal, although the habitat is considered to be of ‘parish’ 
ecological value, the area being affected is species poor and represents a small area 
of the habitat type in an isolated location and unlikely to provide important refuge areas 
for any faunal species. Furthermore the new road running through this habitat will 
result in the loss of only a small proportion of this habitat type. The potential impacts 
are considered to be limited.  The habitat could be used by a range of bird species to 
nest and the potential impacts are discussed in Chapter 7. 

Included  

Amenity 
grassland 

Sub parish Large expanses of species poor and closely mown 
grassland habitats maintained and in regular use as 
sports pitches which offer limited potential for flora 
and fauna.  

There will be short term disturbance to this habitat during the construction phase and 
long term loss of habitat with the creation of new access roads and the sitting of 
turbines and sub-stations within the habitat type. The potential impacts are considered 
to be minimal, the habitat is a managed, series of species poor sports pitches of limited 
floral and faunal value and the works are not considered to represent a significant 
impact. Furthermore the new roads and turbines will result in the loss of only a small 
proportion of this habitat type over the entire Grove Farm site. The potential impacts 
are considered to be limited.  

Included 

Bare earth Sub parish A large area of spoil created during grounds 
maintenance, this area is regularly disturbed and 
provides extremely limited potential habitat for floral 
or faunal species.  

It is considered extremely unlikely that the proposed development would impact on this 
habitat in either the short term or long term. It is a routinely disturbed area of land and 
situated away from any infrastructure associated with the development.  

Not included 

Building Sub parish A collection of buildings within the campus all in a 
moderate state of repair. These man made habitats 
offer limited potential for bats, although should a roost 

None of the buildings are to be affected by the proposed works and so short term and 
long term impacts are considered extremely unlikely.  

Not included 
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Habitat / 
Feature 

Valuation Reason for Valuation Potential Impact 
Included 
within EIA 

establish their valuation would increase.  

Defunct 
hedgerow 

Sub parish A species poor hedgerow and with over 30% gaps 
along its length. This does provide some, limited 
potential as a foraging and commuting route for 
faunal species.  

The construction of the turbines does not require the removal of any hedgerow and the 
operational phase of the turbines is also considered extremely unlikely to impact upon 
this habitat.  

The hedgerows are used by a range of bird species to nest and the potential impacts 
are discussed in Chapter 7. 

Not included 

Dense scrub Sub parish Areas of species poor scrub which provide some 
limited potential refuge areas for faunal species.  

There will be short term disturbance to this habitat during the construction phase and 
long term loss of habitat with the creation of a new access road. The potential impacts 
are considered to be minimal as the habitat is species poor with no evidence to 
suggest any notable or protected floral or faunal species using the area. Furthermore 
the new road running through this habitat will result in the loss of only a small 
proportion of this habitat type. The potential impacts are considered to be limited.  

The habitat could be used by a range of bird species to nest and the potential impacts 
are discussed in Chapter 7. 

Included 

Dry ditch Sub parish A series of dry ditches run along the boundaries of 
the Grove Farm site which are typically overgrown by 
dense scrub or plantation woodland habitats.  

The development will result in disturbance and loss of a short section of dry ditch in the 
north east of the site where the new access road will be sited. However, this has been 
identified as being of low ecological value and the potential impacts are considered to 
be minimal.  

Not included 

Hard standing Sub parish Small areas of man made habitat that will be of 
extremely limited value.  

A man made habitat which in part will be strengthened to improve site access, 
ecological impacts are considered extremely unlikely.  

Not included 

Scattered 
scrub 

Sub parish Isolated patches of species poor scrub offering limited 
areas of refuge for faunal species.   

It is considered extremely unlikely that the proposed development would impact on this 
habitat in either the short term or long term.  

Not included 

Tall ruderal Sub parish Relatively species poor habitat typically associated 
with hedgerow under story and field margin habitats 
which will provide some areas of refuge for 
amphibians.  

It is considered extremely unlikely that the proposed development would impact on this 
habitat in either the short term or long term.  

Not included 
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Table 6.10: Potential Impacts to Species 

Species / 
Feature 

Valuation Reason for Valuation Potential Impact 
Included 
within EIA 

Flora 

Nipplewort 
included as 
species of 
conservation 
concern of 
Nottinghamshire 
BAG 

Sub-
parish 

To qualify as a species of conservation concern under the local BAP a 
species must be either: (i) on the UK long list of species of 
conservation concern (UK BAP 2007), (ii) recorded in nine or fewer 
localities in Nottinghamshire since 1980 or (iii) identified by consultation 
as being particularly characteristic of Nottinghamshire or popular with 
local people. As the species does not occur in nine or fewer localities in 
Nottinghamshire, it is likely that it falls into the third group (iii above). 

This species is typically present within the hedgerow and tall ruderal 
habitats which are not to be affected by the works and it is therefore 
considered extremely unlikely that would be a short term or long term 
impact to the distribution of the species.  Not included 

Himalayan 
balsam 

n/a 
Under Schedule 9 (Part 2) it is an offence under the Wildlife and 
Countryside Act (1981) (as amended) to plant or cause to grow this 
species.  

This species is associated with the river bank habitats and small 
sections of hedgerow adjacent to the river, habitats that will not be 
affected during construction or operation of the turbines.  

Not included 

Fauna 

Amphibians Parish 

The surveys identified common frog, common toad and smooth newt 
within the surveyed ponds, off site. Common toad is a UKBAP priority 
species whilst all three species are protected from sale. 

The proposed development will result in no loss of pond habitats but 
will result in the loss of some areas of land identified as potential 
foraging areas. However these areas are assessed as having only 
limited potential to support amphibians. Potential impacts of the 
proposal are considered extremely unlikely.  

Not included 

Badgers 
Sub-
parish 

No badgers or evidence of this species was recorded within the Grove 
Farm site or close vicinity. The site does provide some limited potential 
sett digging opportunities. 

The presence of badger cannot be ruled out, badger are known to 
occur locally even though they have not been recorded within the 
Grove Farm site. During the construction phase there is limited 
potential that badgers could become trapped in open trenches as 
they forage within the site. It is considered extremely unlikely that 
there will be any long term impacts to badgers.    

Included 

Bats Parish 
(See full bat survey report in Appendix 6.4) 

No roosts were identified within the survey area and general bat activity 

At present most bat passes recorded were made along hedgerows 
and at low height. The current positioning of the turbines is in excess 
of 50m from rotor tip to foraging / transit area and beyond the current 

Included 
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Species / 
Feature 

Valuation Reason for Valuation Potential Impact 
Included 
within EIA 

was low across the site. The fixed point surveys have demonstrated 
that 75.8% of bat activity occurred at ≤11m.  At ≥11m the most 
common species occurring was common pipistrelle which was 
recorded at an average rate of 3.6 bat passes/night. Species 
considered to be of ‘high risk’ at a population level which were 
recorded during these surveys including noctule, Leisler’s and 
Nathusius pipistrelle. Noctule was the only species recorded at height 
with an average of 1.4 bat passes /night. It must be considered that this 
represents bat passes and not actual number of bats which is 
considered likely to be lower by comparison to field observations  

Natural England guidance for wind turbine locations. Although it 
cannot be guaranteed that no bats will fly in-to or suffer barotrauma 
as a result of the turbines, based on the survey evidence it is 
considered that the rate of collision is likely to be minimal as a result 
of the patterns of bat use on site and the locations of the turbines. 
The long term impacts are considered to be probable at an individual 
level albeit of limited, unlikely impact on the survival of any of the 
populations of bat locally. No roosts were indentified and no major 
foraging routes across the site were also found to be present. The 
River Trent forms the main foraging habitat and this is not within the 
rotor swept area.   

Reptiles 
Sub-
parish 

The site is considered extremely unlikely to provide habitats suited to 
reptiles. Although the River Trent and it’s bank habitats do provide 
some potential habitats for grass snake, their presence is considered 
extremely unlikely. 

It is considered extremely unlikely that the development will result in 
any impact to reptiles.  

Not included 

Otter  
Sub-
parish 

There was no evidence of otter within the surveyed section of the River 
Trent although there are records for this species locally and so 
presence cannot be ruled out. The banks of the River Trent do provide 
some potential resting sites for this species. 

The works will not occur within 50m of the River Trent during 
construction and so no short term impacts are predicted. 
Furthermore it is considered extremely unlikely that there would be 
any long term impacts. 

Not included 

Water vole Parish 

No evidence of this species was recorded during 2010 although during 
2011 water vole were sighted along the banks of the River Trent 
adjacent to the survey area. The banks do provide potential burrowing 
habitat with steep earthy banks and there is sufficient vegetative cover 
for food and refuge.  

The works will not occur within 5m of the river banks and it is 
therefore considered extremely unlikely that there would be any short 
term or long term impacts. Not included 

White-clawed 
crayfish 

Sub-
parish 

The River Trent and Beeston Canal both provide potential for white-
clawed crayfish. Their presence in these sites is considered unlikely as 
they are rare in the River Trent catchment, an area typically over taken 
by the non-native signal crayfish (Pacifastacus leniusculus).  

The works are extremely unlikely to impact on either the River Trent 
or Beeston Canal. The canal is situated behind a 1.8m flood defence 
wall and the River Trent is approximately 260m from the proposed 
works.  

Not included 
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6.8 Mitigation, Compensation and Enhancement Measures 

Habitats 

Scattered Broadleaved Trees 

6.8.1 The construction of the new access road and subsequent use of the road for transportation of wind turbine 
parts and continued management will pass immediately adjacent to numerous broadleaved trees. The 
construction of the track and its subsequent use should follow best practice (i.e. BS5837:2005 Trees in 
Relation to Construction) to ensure individual mature trees are not adversely affected. Caution during the 
construction of the track to prevent root compaction will be required. Furthermore, during the transport of the 
turbine parts onto site, caution must be taken to prevent damage to tree canopy.  

Habitat Removal 

6.8.2 All scrub and grassland habitats affected by the works should be cleared to avoid the bird breeding season. 
Detailed methods are provided in Chapter 7.  

Working Near Water 

6.8.3 Although the works will not directly impact on either the River Trent or Beeston Canal, ground excavations 
could result in increased silt load to the two ecosystems. Furthermore the construction and maintenance of 
the turbines will result in heavy plant and vehicles using the site and so consideration for careful working 
practice with respect to oil leaks etc should be given.  All works should adhere to Environment Agency 
guidelines e.g. Pollution Prevention Guidance Note 5 ‘Construction within and adjacent to watercourses’. No 
materials or machinery should be stored on or within 5m of the bank sides of the watercourses. 

Habitat Loss 

6.8.4 The proposed works will result in loss of amenity grassland, arable field and a small proportion of scrub 
habitat within the survey area. Generally these areas are considered of low ecological value. However, to 
compensate for their loss, creation of new habitats within the survey area will be undertaken. The river 
corridor and hedgerow boundaries will be improved for farmland species. At present there is a very minimal 
field margin. A wider field margin should be included along hedgerow boundaries in the west of the survey 
site, away from the turbines. Suitable seed mixes for planting and sowing are provided in Appendix 6. 
Hedgerow and river corridor margins will be managed as wildflower and grassland areas approximately 3-5m 
wide either side of the hedgerow. An annual cut in September will be implemented with all cuttings removed 
from site to prevent soil enrichment.  

6.8.5 Habitat enhancements and compensation measures will not occur within the arable field or amenity 
grassland habitats. These habitats will house the wind turbines and current survey data shows that these 
habitats are of limited value to foraging bats. Any improvements within these areas could potentially improve 
bats foraging capabilities in the areas under the turbines and therefore act to increase any potential collision 
rate of bats and wind turbines.  

6.8.6 Figure 6.5 in Appendix 6.1 Identifies the habitat areas which will be improved as part of the compensation 
measures. 

Species   

Badgers 

6.8.7 If any trenches dug during works activities are left open over night, they will be left with a sloping end or ramp 
to allow any badgers or other animal that may fall in to escape. Also, any pipes over 200mm in diameter will 
be capped off at night to prevent animals entering. 

Bats 

6.8.8 The wind turbines are to be located within habitats which are considered to be of relatively low value as a 
foraging area for bats with close affinities to linear features and tree canopies. Although bats were recorded 
passing over the centre of the site, bat passes made at height were very limited in number by comparison to 
passes at ground level; additionally the bat behaviour suggests that bats occurring in the centre of the survey 
area were making quick passes between foraging sites and not foraging within the locations of the turbines. 
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6.8.9 All turbines are positioned according to the current Natural England guidance with rotor tip greater than 50m 
from any foraging feature.  

6.8.10 The planting of trees and hedgerow habitats within areas under or in proximity to the turbines will be avoided. 
These areas should be retained as amenity grassland and arable field with a preference for amenity 
grassland at this site which is of lower value for invertebrate species.   

6.8.11 Continued monitoring of the site is strongly recommended following current standard practices. Monitoring 
should include evening activity surveys as well as morning corpse searches. The monitoring survey data can 
then be used to build a collision model and target if there is a particular time at which point turbines should 
be deactivate (e.g. annual population movements). 

6.9 Evaluation of Significance 

6.9.1 A summary of the significance of effects is contained within Table 6.11 below. 
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Table 6.11: Evaluation of Significance 

Feature 
Geographical 
Scale of 
Importance 

Impact Magnitude 
or Extent 

Duration of 
Impact Reversibility 

Timing 
and 
Frequency 

Mitigation Measures Residual Impact Confidence in 
predictions 

Arable field 

Sub-parish 

Small scale loss of 
habitat for construction 
of track and turbine 
footings. 

Short term, 
during 
development 

Reversible in the 
long term if the 
tracks and wind 
turbines were to be 
removed 

During 
construction 
phase only. 

 

Compensatory habitat 
improvements elsewhere 
within the Grove Farm site 

Positive impact: 
increased habitat 
over the entire site 
with improved 
species diversity 

Certain 
Amenity 
grassland  

Dense scrub 

Scattered 
broadleaved 
tree 

Parish 
Possible damage to 
small number of trees 
on site only.  

Short term, 
during 
development 

Potential damage to 
trees would be 
irreversible. 

During 
construction 
phase, 
infrequent 

Work in accordance with 
standard arboricultural 
practices 

No impact: trees 
protected 

Certain 

Working near 
water 

The River Trent 
and Beeston 
Canal area 
habitats 
considered to be 
of District value 

Possible increase silt 
load to adjacent water 
bodies during 
construction 

Short term, 
during 
development 

Reversible 
During 
construction 
phase only 

Following current working 
practices for working near 
water 

No impact: follow 
guidelines during 
works, the works 
themselves will also 
occur far from any 
water course 

Certain 

Badgers Sub-Parish 

Possible injury / 
capture of badger 
within open trenches 
during construction 

Short term, 
during 
development 

N/A 
During 
construction 
phase only. 

Include ramps in all open 
trenches and cap off any 
pipes exceeding 200mm 
that are left open over 
night 

No impact Probable 

Bats Parish 

Possible collision or 
indirect barotrauma 
during bat flight 
associated with 
operational turbines 

Long term – 
during 
operational 
phase 

Irreversible at an 
individual level.  

Reversible at the 
population level in 
the long term if the 
wind turbines were 
to be removed 

During 
operational 
phase of 
turbines  

All turbines sited in excess 
of current Natural England 
guidelines; a minimum of 
50m 

No habitat improvements 
within proximity to any 
turbine 

Minor impact at 
individual  level 

Unlikely 



AECOM Grove Farm Wind Energy Project – Revised Environmental Statement - Volume 1 – Main Text 129 
 

 

 

6.10 Cumulative Impacts 

6.10.1 An assessment of the proposal has been carried out in relation to all other proposed and operational wind 
farms within the local area. This has taken into account all sites within an immediate 15km radius, but this 
also includes several sites beyond this area.  

6.10.2 Within 15km there is one operational wind energy site with two turbines. There are also three consented 
turbines with 1, 2 and 9 turbines respectively. The 9 turbine wind farm is located 12.5km south east of the 
Grove Farm site at the A46/A606 junction. Finally, excluding Grove Farm, there are three additional 
proposed turbine sites, all with 1 or 2 turbines proposed. Therefore, with the exception of the 9 turbine farm, 
all proposed / operational sites are for one or two turbines. The closest of these applications is at the Victoria 
Embankment (1.5km east) and this is for a single turbine. Figure 6.7 in Appendix 1 identifies all operational, 
consented and applied-for wind turbine / wind farms within the local area. 

6.10.3 The current wind energy project at Grove Farm is considered to have minimal ecological impacts with habitat 
effects considered to be at most at the Parish level. The primary area raised within this chapter was potential 
impact of the project on bats. This too was considered to be at a Parish level of ecological significance. It is 
considered that the potential for impacts to bats would be at an individual level and considered unlikely to 
represent a threat at population level for any of the species identified during the surveys. This therefore 
identifies the proposal at Grove Farm as having monor ecological impact. 

6.10.4 When considering the Grove Farm application with respect to the local applications / operational wind energy 
projects, due to the low level of predicted impact of the proposed scheme it is considered unlikely that this 
will lead to a cumulative effect on habitats or species / species groups identified.  

6.10.5 The primary potential impact of the project at Grove Farm is considered to be towards bats which, as 
discussed has been assessed as having potential impacts on an individual level and not at a population 
scale. When assessing the cumulative impacts of all applications / operational sites locally it is considered 
unlikely that the Grove Farm site would result in an increased impact cumulatively as a result of its own 
predicted low impact. It is considered that the bat species occurring at Grove Farm are likely to roost locally 
(within 5km) based on times of arrival on site during the survey or specific species behaviours as certain 
species of bats do not have a large range during evening foraging. The nearest application to Grove Farm is 
the single turbine proposed at the Victoria Embankment (1.5km east). It is considered extremely unlikely that 
the combined effects of the two sites would have an effect at a population scale because of the predicted low 
levels of impact at Grove Farm.      

6.10.6 Additionally with respect to site choice; ‘A number of sites owned by the University were considered for this 
project. An assessment carried out by the Carbon Trust, looking at all these land holdings, identified the 
Grove Farm location off Thane Road as the most suitable for wind generation.’ (Nottingham University). 

 

6.11 Summary and Conclusions 

6.11.1 The proposed wind energy development will occur on land which is generally considered to be of low ‘parish’ 
and ‘sub-parish’ value. It will occur on short mown amenity grassland and arable field, both routinely 
managed habitats and considered to be of limited faunal or floral value.  

6.11.2 Although the sites location does provide habitat for a range of protected and notable floral and faunal 
species, due to the expanse of land available the development has been designed to prevent impacts, such 
as positioning turbines away from water courses. The only identifiable residual impact of the development is 
to bats however the development has also been designed in line with current best practice guidance with all 
turbines positioned away from bat foraging features.  

6.11.3 The development will incorporate new habitats along hedgerow boundaries and the river corridor which will 
have a positive impact on the local ecology on site. 
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7.1 Introduction 

7.1.1 This Chapter on Ornithology has been written by Sean Gallagher MSc MIEEM and Richard Anderton BSc 
(Hons) MSc Grad IEEM. Sean is a Senior Ecologist and Consultancy Manager with EMEC Ecology. Sean is 
a competent field ecologist who has worked professionally for Wildside (Scotland), Joint Nature Conservation 
Committee (JNCC) Seabirds at Sea Team (SAST), Mournes Advisory Council, Nottinghamshire Biological 
Records Centre, Environment Advice Centre, Nottinghamshire Wildlife Trust and EMEC Ecology (to present). 
Part of his work with these organisations has included bird surveys (including breeding birds and winter 
birds) in Northern Ireland, Scotland, Shetland, North Wales and the Midlands. Sean has been with EMEC 
since 2003. Richard joined EMEC in the summer of 2011 and undertakes many of EMEC’s specialist bird 
surveys including breeding, nesting and wintering bird surveys. Richard undertook his MSc in Conservation 
Biology and Ornithology at Manchester Metropolitan University, where his dissertation project involved 
carrying out vantage point surveys and calculating bird flight speeds for use in collision risk assessments. 
Richard has undertaken training provided by the British Trust for Ornithology (BTO) in a course entitled Bird 
Survey Techniques for Ecological and Environmental Professionals, and also undertakes surveys for the 
BTO and is a member of a bird ringing group. 

7.2 Summary of Work 

7.2.1 A Breeding Bird Survey (May, June & July 2010) and a Bird Vantage Point Survey spanning one year 
(November 2010 to November 2011) were carried out at the proposed Grove Farm Wind Turbine site in 
Nottingham (Grid ref. SK 555 365). The work was commissioned to address the following potential ‘key 
issues’. 

• Collision with operating turbine blades and power cables (of most relevance in locations known to 
support large concentrations of wildfowl and raptors); 

• Direct habitat loss due to ‘land-take’ for construction; and 

• Indirect habitat loss (displacement of birds from the close proximity of a wind turbine due to 
disturbance). This can involve displacement from potential breeding sites as well as feeding sites. 

7.3 Legislation and Policy Framework 

7.3.1 All wild birds in the UK are protected from killing, injury and taking under the Wildlife & Countryside Act 
(WCA) 1981 (as amended). This legislation also makes it an offence to take or damage or destroy a nest 
whilst it is in use or is being built, or to take or destroy the eggs of a nesting bird.  

7.3.2 Some bird species are specially protected by being listed on Schedule 1 of the WCA. This additionally makes 
it an offence to intentionally or recklessly disturb the adult birds while they are on and around their nest, or 
intentionally or recklessly disturb their young. Schedule 1 birds are a high nature conservation priority. 

7.3.3 Bird Species of Conservation Concern (SCC) (Gregory et al. 2002) are also included on the Royal Society for 
the Protection of Birds (RSPB) Red List and Amber List (Eaton et al. 2009). Red List birds are of ‘high’ 
conservation concern. The Red List includes species which have seen rapid (50% or greater) decline in the 
UK breeding population or the UK breeding range over the last 25 years, are globally threatened or have 
shown historical population declines in the UK during 1800 – 1995, commonly associated with changes in 
farming practice. Amber List birds are of ‘medium’ conservation concern. The Amber List includes species 
which are rare breeders in the UK or which have shown moderate (25% - 49%) declines (in population and 
breeding range) in the UK over the last 25 years. The RSPB Green List includes bird species where there 
have been no identified threats to the population status and therefore they are not considered to be SCCs.  

7.3.4 Some SCCs (birds) are Priority Species on the UK Biodiversity Action Plan (BAP) (UKBAP 2007) and are 
also listed as Species of Principal Importance for the Conservation of Biodiversity under Section 41 (S41 
List) of the Natural Environment and Rural Communities (NERC) Act 2006. Section 40 of the NERC Act also 

7 Ornithology 
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requires public bodies to have regard to the conservation of biodiversity. In addition, Local Authority Planning 
Departments are required by Planning Policy Statement 9 (PPS9) not only to protect biodiversity but where 
possible to enhance it.  

7.4 Consultation 

7.4.1 A consultation with the Nottinghamshire Bird Recorder was carried out to obtain notable bird records for a 
2km radius of the survey area and including the Attenborough Nature Reserve SSSI (1.2km from the 
southern edge of the site and 1.6km from the nearest proposed wind turbine). Attenborough is considered to 
be a focus of bird activity in the locality and therefore these records provide an indication of the range of bird 
species flying in this part of the Trent Valley. These bird records are provided in Appendix 7.1. 

7.5 Methodology 

Scope 

7.5.1 On wind farm developments to date in the UK, there have been relatively few bird collisions recorded, and 
only limited disturbance has been noted to the majority of bird species. Early studies in the UK on the 
possibility that land-based wind farms could inflict significant casualties on birds and/or cause significant 
displacement generally concluded that this was unlikely except in extreme circumstances (Gill et al. 1996). 
According to Scottish Natural Heritage (SNH) guidance (SNH 2005 & 2006) on the assessment of the effects 
of wind farms on birds, an ornithological study should concentrate on ‘target species’ more likely to be 
affected by collision or disturbance. For the purpose of this report, the target species include Schedule 1 
Birds (WCA 1981), Annex 1 listed species of the EC Birds Directive and Red-listed Birds (RSPB). 
Additionally species within the UK Biodiversity Action Plan and regularly occurring migratory species such as 
wildfowl and waders and birds which the site hosts particular concentrations were considered target species. 
Most passerine bird species are not considered susceptible to wind farm impacts and therefore, despite Red-
listed passerines being observed on site, these birds were not classed as target species. Emphasis in this 
report is placed on ‘target species’ although ‘secondary bird species’, including the Red-listed passerines, 
are discussed as appropriate.  

7.5.2 Much of the site comprises lowland arable fields and amenity grassland (sports fields), which would suggest 
that a common range of garden birds and farmland bird species would be found.  However, with two 
waterways adjacent to the site’s long boundaries (the River Trent and the Beeston Canal) and with 
Attenborough Nature Reserve and SSSI less than 2km distant, consideration was also given to wintering 
(and migrating) wildfowl and waders. These birds could potentially fly over the site, since the Trent Valley is a 
recognised migratory bird pathway. 

Bird Surveys 

7.5.3 A breeding bird survey and a vantage point survey spanning a year were carried out by EMEC Ecology. Full 
details of the breeding bird survey are given in Appendix 7.1. Full details of the first six months of vantage 
point surveys are given in Appendix 7.2, and the final six months in Appendix 7.3.  

Evaluation of Effects 

7.5.4 The potential ornithological impacts of a proposed development should take into consideration the nature 
conservation importance of the species based on guidelines developed by SNH (2006) and British Wind 
Energy Association BWEA (Percival et al. 1999).  
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Table 7.1 Terms Relating To the Nature Conservation Importance of Bird Species 

Importance  Definition 

Very High Species that is part of the cited interest of an SPA or SSSI or a species present in 
internationally important numbers 

High 

Other non-cited species that contribute to the integrity of an SPA or SSSI.  
Ecologically sensitive species such as rare birds (<300 breeding pairs in UK) and the 
less common birds of prey (golden eagle, honey buzzard, osprey, marsh harrier & hen 
harrier).  
A species listed on Annex 1 of the EU Birds Directive and/or Schedule 1 of WCA 
(1981).  
Regularly occurring relevant migratory species which are either rare or vulnerable, or 
warrant special consideration on account of the proximity of migration routes, or 
breeding, moulting, wintering or staging areas in relation to the proposed wind farm.  

Medium 
Species present in regionally important numbers (>1% of regional population). 
Species occurring within SPA’s and SSSI’s but not crucial to the integrity of the site 
Species listed as Priority Species in the UK Biodiversity Action Plan (BAP)  

Low 
Species covered above but which are present very infrequently or in very low numbers 
Any other species of Conservation Interest not covered above e.g. species listed on 
the Red List or the Amber List of Birds of Conservation Concern (Gregory et al 2002) 

Negligible Species that remain common and widespread 

Table 7.2 Definition of Terms Relating to the Magnitude of Impacts on a Site 

Magnitude Definition 

Very High 
Total loss or very major alteration to the key elements/features of the baseline 
conditions such that the post-development character/composition/attributes will be 
fundamentally changed and may be lost from the site altogether  

High 
Major loss or major alteration to the key elements/features of the baseline (pre-
development) conditions such that the post-development character/composition 
/attributes will be fundamentally changed  

Medium 
Loss or alteration to one or more key elements/features of the baseline conditions 
such that the post-development character/composition/attributes will be partially 
changed  

Low 
Minor shift away from baseline conditions. Change arising from the loss/alteration will 
be discernible but the underlying character/composition/attributes of the baseline 
conditions will be similar to pre-development circumstances/patterns 

Negligible Very slight change from the baseline condition. Change is barely discernible, 
approximating to the ‘no change’ situation 

 

A given example would be where a site/ecosystem is considered to be of ‘high’ importance but the proposed 
activities would have a ‘low’ magnitude the significance of an impact would be considered to be not 
significant. 
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7.6 Baseline Conditions 

Designated Sites 

7.6.1 There are four designated sites within 2km of the proposed wind energy development at Grove Farm. Of the 
four sites, two are listed as having importance for birds; these sites are Attenborough Nature Reserve SSSI 
and Holme Pit SSSI. 

7.6.2 Attenborough Nature Reserve & SSSI to the south-west has been notified as: ‘A nationally important site for 
its lowland eutrophic open waters with emergent vegetation, wet floodplain woodland, unimproved floodplain 
grassland, a rich assemblage of breeding birds associated with lowland open waters and their margins, and 
wintering shoveler duck (Anas clypeata) and bittern (Botaurus stellaris)’.  

7.6.3 According to Nottinghamshire Wildlife Trust: ‘The reserve is best known for its birds. The area is an important 
site for winter wildfowl and often holds a high proportion of the County’s shoveler and diving ducks, with 
larger numbers of mallard, teal, and occasionally wigeon. Scarcer wildfowl such as sawbills and sea ducks 
are recorded regularly and cormorants are common. All the British grebes have been recorded. In the spring 
and autumn, many migrants birds pass through and the area attracts a wide range of waders in small 
numbers. In the summer, the breeding birds include great crested grebe, shelduck, little ringed plover and 
common tern. A substantial population of reed and sedge warblers, and some rarer species such as 
grasshopper warbler, may also be present’. 

7.6.4 Holme Pit SSSI occurs to the south of the River Trent, east of the Grove Farm site approximately 1.2km from 
the survey area and 1.6km from the nearest Turbine. This site is similarly listed as an important site for 
wildfowl, wader and wintering birds and Bittern have been recorded here. It is approximately 400m south / 
south east of Attenborough SSSI.  

7.6.5 Since the Trent Valley is a recognised bird migration route and since some of the bird assemblages found at 
Attenborough may fly over the site or occasionally use the site and/or its immediate boundaries (the 
waterways of the River Trent and the Beeston Canal), potential impacts to Attenborough SSSI have to be 
considered. 

Bird Records 

7.6.6 A consultation with Nottinghamshire Bird Recorder was carried out for records of protected and notable birds 
within 2km of the survey area and records of birds using Attenborough Nature Reserve & SSSI. These 
records are included in Appendix 7.4. 

Bird Surveys 

7.6.7 Full details of the EMEC Ecology Breeding Bird Survey, the first six months of the EMEC Ecology Vantage 
Point Survey and the final six months of the EMEC Ecology Vantage Point Survey are provided in Appendix 
7.1, Appendix 7.2 and Appendix 7.3 respectively. Summaries are presented below. 

Breeding Birds Survey 

7.6.8 The Grove Farm breeding bird community comprised a range of widespread and common bird species 
typical of lowland farm habitat in the East Midlands. Since there was no wetland habitat on site, the proximity 
of the River Trent and the Beeston Canal did not appear to significantly affect the breeding bird community. 
Species found included skylark in the arable fields and dunnock, chaffinch, goldfinch, blackcap and 
whitethroat associated with the hedgerows and trees.  

7.6.9 In Table 7.3 below: 

• UK Biodiversity Action Plan (BAP) priority species are underlined  

• Species of Conservation Concern (SCC) RSPB Red listed are shown in red  

• SCC Amber listed are shown in orange text 

• Green listed are shown in green text 

• Non-listed bird species are shown in black text 
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Table 7.3 Breeding Birds & Territories 

Latin Name Common Name Breeding Territories 
Turdus merula Blackbird Cf 4 
Sylvia atreicapilla Blackcap Pr 1 
Larus ridibundus Black-headed Gull N - 
Parus caeruleus Blue Tit Cf 4 
Pyrrhulla pyrrhula Bullfinch Po 1 
Buteo buteo Buzzard N - 
Corvus corone Carrion Crow N - 
Fringilla coelebs Chaffinch Cf 6-8 
Phylloscopus collybita Chiffchaff Po 1 
Larus canus Common Gull N - 
Phalacrocorax carbo Cormorant N - 
Prunella modularis Dunnock Cf 4 
Carduelis carduelis Goldfinch Po 1-2 
Parus major Great Tit Cf 5 
Picus viridis Green Woodpecker N - 
Fringilla chloris Greenfinch Po 2 
Ardea cinerea Heron  N - 
Delichon urbicum House Martin N - 
Passer domesticus House Sparrow Pr 1 
Corvus monedula Jackdaw N - 
Falco tinnunculus Kestrel N - 
Carduelis cannabina Linnet Po 1 
Aegithalos caudatus Long-tailed Tit Cf 1 
Pica pica Magpie Pr 2 
Anas platyrhynchos Mallard  N - 
Gallinula chloropus Moorhen N - 
Cygnus olor Mute Swan N - 
Phasianus colchicus Pheasant Pr - 
Motacilla alba Pied Wagtail Po 1 
Alectoris rufa Red-leg Partridge Cf - 
Emberiza schoeniclus Reed bunting Po 1 
Erithracus rubecula  Robin Cf 1-2 
Alauda arvensis Skylark Cf 4 - 6 
Accipiter nisus Sparrowhawk N - 
Sturnus vulgaris Starling N - 
Hirundo rustica Swallow N - 
Apus apus Swift N - 
Sylvia communis Whitethroat Po 1 
Columba palumbus Wood Pigeon Pr 4 
Troglodytes troglodytes Wren Cf 2-3 
Total = 40 species  (10 confirmed breeding)  

Cf = Confirmed, Pr = Probable, Po = Possible, N = Not Breeding 

 
Vantage Point Survey 

7.6.10 Flights of target species over the site were rare and in the case of the Peregrine, Lapwing, Herring Gull, and 
Common Tern low over the site. Flights of target species have been summarised in Table 7.4 below. 
Selected secondary species flying through the site include Common Buzzard, Mute Swan, Greylag Geese 
and Red-listed Passerines such as Starling, Skylark, Redwing and Fieldfare; summaries of the flight 
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behaviour of secondary bird species are made in the Appendix 7.2 & 7.3 report. Wintering species of duck 
such as Goosander, Goldeneye and Pochard were only ever recorded flying low along the River Trent. 
Movements of wintering birds between roost sites and feeding grounds were primarily made up of Black-
headed Gull and Cormorant with 54% and 84% of such flights following the river respectively.     

7.6.11 Table 7.4 below summarises the observations of target species during the vantage point survey spanning 
one year. 

Table 7.4 Target Species Observed during Vantage Point Survey 

Target 
Species Criteria Location Av Ht (m) Range 

(m) Obs Comments 

Hobby Schedule 1 
spp. Site 85m 50-

120m+ 1 
Interacting with 

buzzard & 
soaring 

Peregrine 
Falcon 

Schedule 1 
spp. 

Annex 1 spp. 

Site 25m 10-40m 2 
Brief sightings, 
interacting with 

buzzard 

River 125m 100-
150m+ 1 Soaring high 

above river 

Whooper 
Swan 

Schedule 1 
spp. 

Annex 1 spp. 
Site 90m - 1 (2 birds) Straight flight 

through site 

Lapwing Red listed spp. Site 30m 5-50m 
2 flocks 
(20 & 8 
birds) 

Straight flight 
through site 

Herring Gull Red listed spp. 
UK BAP spp. Site 5m 1-20m 3 

Low flights 
within mixed gull 

flocks 

Common 
Tern Annex 1 spp. 

Site 27m 15-35m 7 Foraging flights 
& movements 
across sight 

between canal & 
river 

River 9.8m 2-30m 23 

Canal 22.5m 15-30m 8 

Overall 15.7m 2-40m 38 

Little Egret Annex 1 spp. River 35m 25-40m 3 Straight flights 
up river 

White Stork Annex 1 spp. Foraging on site, no flight observed 

Kingfisher Schedule 1 
spp. Low flights over river only 

 

Evaluation of Grove Farm Site 

7.6.12 It is important to consider the standing ornithological importance of the Grove Farm site before attempting to 
assess the potential impacts of the proposal. With regard to birds recorded during the breeding bird survey 
and the winter vantage point survey it should be possible to put the site into context on a 
local/regional/national scale. The size of bird populations has to be considered as well as the rarity of bird 
species encountered. For example, if a site supports at least 1% of a particular bird population at a particular 
time of year then it would usually be considered to be at least of regional importance, and depending on the 
species it could be valued more highly.  

Breeding Bird Community 

Table 7.5 Red List and Amber List Bird Species Recorded During the Breeding Bird Survey 

Bird Species (Territories) Breeding Status UK Conservation Status 
Black-headed Gull (0) Non-Breeding Amber 
Bullfinch (1) Possible UK BAP, Amber 
Common Gull (0) Non-Breeding Amber 
Dunnock (4) Confirmed UK BAP, Amber 
Green Woodpecker (0) Non-Breeding Amber 
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House Martin (0) Non-Breeding Amber 
House Sparrow (1) Probable UK BAP, Red 
Kestrel (0) Non-Breeding Amber 
Linnet (1) Possible UK BAP, Red 
Mallard (0) Non-Breeding Amber 
Reed bunting (1) Possible Amber 
Skylark (4-6) Confirmed UK BAP, Red 
Starling (0) Non-Breeding UK BAP, Red 
Swallow (0) Non-Breeding Amber 
Swift (0) Non-Breeding Amber 
Whitethroat (1) Possible Amber 

 

7.6.13 Schedule 1 birds are usually valued to be of ‘High’ conservation importance (BWEA/SNH), UK BAP species 
are of ‘Medium’ conservation importance and Amber List species will be of ‘Low’ conservation importance 
(unless additionally that species is a UK BAP species). The ‘possible’, ‘probable’ and ‘confirmed’ breeding 
birds are discussed further below. 

Bullfinch 

7.6.14 The UK bullfinch population entered a long period of decline in the mid-1970’s and over the past 25 years 
has experienced a >50% downwards trend. Much of this is perhaps due to farmland intensification, with 
increased field size and loss of hedgerows. The UK population was estimated at 166,000 pairs in 2000. Only 
recorded once during the survey and therefore the survey area is considered of low importance for this 
species.  

Dunnock 

7.6.15 Dunnock is a common farmland and garden resident breeding bird in Nottinghamshire. It is generally 
widespread and abundant. Dunnock has experienced moderate decline with some periods of recovery but is 
still Amber listed. The UK population was estimated at 2,163,000 territories in 2000. Although a confirmed 
breeder here, the relatively low breeding density over the site of only 4 territories tends to indicate that the 
development site is of relatively low importance for this species.  

House Sparrow 

7.6.16 The house sparrow has experienced a rapid decline in the UK. However, it is still relatively widespread and 
numerous. The UK population estimate in 2000 was 2,100,000 – 3,675,000 pairs. However, in England the 
decline, probably continues (Baillie et al. 2009). The site is of low importance for this species. 

Linnet 

7.6.17 A possible breeder on the site. Linnet has experienced a rapid decline. Reduction in hedgerow quantity and 
quality is probably a significant factor. Linnets have been estimated to have declined by 54% across Europe 
between 1980 and 2005. The UK population estimate in 2000 was 556.000 territories. Along with the house 
sparrow this is one of the species that would be expected to benefit from farmland habitat creation schemes. 
The site is of low importance at present for this species. 

Reed Bunting 

7.6.18 A possible breeder on the site but only observed once. Reed bunting has experienced a >50% decline over 
the past 25 years and is still considered to be in shallow decline. Reduced habitat quality of wetland sites is 
thought to have contributed to the decline. Oilseed rape crops in recent years appear to have benefited the 
species. The UK population estimate in 2000 was 192,000 to 211,000. The site is of low importance for this 
species, particularly since oilseed rape crops are rarely grown on these arable fields due to the abundance of 
foraging woodpigeons. 

Skylark 

7.6.19 Skylark has suffered a rapid population decline. The UK population estimate in 2000 was 1,785,000 
territories. It is still thought that the UK population is in excess of 1.7 million (Baker et al 2006). The number 
of territories for the site is relatively low; however the density of breeding pairs could be enhanced.  

Whitethroat  
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7.6.20 This species is a possible breeder on the site but was only observed on one occasion. The UK population 
estimate was 945,000 territories in 2000. The site is considered to be of low importance for whitethroat. 

Confirmed Off Site Breeders Recorded During Vantage Point Surveys  

7.6.21 Peregrine Falcon, Hobby and Common Tern, two Schedule 1 and an Annex 1 listed species respectively, 
were not identified as breeding on site during the breeding bird survey but are known to breed in the area 
and were observed in flight in late summer over the site. However sightings within the site were very rare and 
generally consisted of low transitional flights through the site (with the exception of the hobby) and therefore 
the site is considered to be of low importance to these birds.  

Summary 

7.6.22 14 breeding species for the site (see breeding bird report) indicate a site of ‘local’ importance. Having 
discussed the breeding birds of conservation concern above, it is considered that the nature conservation 
value of the survey site with regard to the breeding bird community is ‘Low’. 

Migratory & Wintering Bird Community (from vantage point surveys) 

7.6.23 The following birds of conservation concern were observed on or flying over the site during the vantage point 
surveys.  

Table 7.6 Birds of Conservation Concern Observed During Vantage Point Surveys 

Bird Species  Conservation Importance 
(BWEA/SNH) UK Conservation Status 

Black-headed Gull Low Amber 
Common Gull Low Amber 
Fieldfare Medium Sch. 1, Red 
Greylag Goose Low Amber 
Herring Gull Medium UK BAP, Red 
Kestrel Low Amber 
Lapwing Medium Red 
Lesser black backed gull Low Amber 
Linnet Medium UK BAP, Red 
Mallard  Low Amber 
Redwing Medium Sch. 1, Red 
Reed bunting Medium UK BAP, Amber 
Skylark Medium UK BAP, Red 
Starling Medium Red 
Swallow Low Amber 
Wheatear Low Amber 
Whooper Swan Medium Sch. 1, Amber 

 

Fieldfare & Redwing 

7.6.24 These birds were observed in winter feeding flocks over the sports field area and were also observed in flight 
during migration over the site. Although Schedule 1 birds, they are listed as of ‘medium’ conservation 
importance rather than ‘high’ since they are extremely rare breeders in the UK (a few pairs in Scotland) and 
have never been recording breeding in Nottinghamshire. Both species are common winter visitors to the UK. 

Whooper Swan 

7.6.25 Just one observation of a couple of Whooper Swan was made during the vantage point surveys. The 
Whooper is listed as Schedule 1 species due to its low number of breeding birds in the UK however its larger 
wintering population of this species is makes it an Amber listed species of conservation concern. Records of 
this species for the area are few and therefore, along with just the single observation during the vantage 
point surveys, the site is considered to be of low importance for these birds.     

Herring Gull 
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7.6.26 Observed in very small numbers (with larger flocks of mainly black-headed gulls) engaged in ‘loafing’ 
behaviour on the ground and low-level flying.  

Lapwing 

7.6.27 Two flocks of 15 and 20 birds were observed; therefore lapwing use of the site was extremely limited. The 
site is unlikely to be of importance to the species. 

Linnet 

7.6.28 Four to five birds were observed within four low-flying small winter flocks of up to 25 mixed finches in the 
stubble fields. A fifth flock seen of approximately 40 birds appeared to consist entirely of linnets. Therefore 
the site appears to be of only occasional value to this species during winter for feeding.  

Reed Bunting 

7.6.29 Only two sightings of low-level, single birds were made over the centre of the site (most flights were 
observed along the rivers edge); therefore the site appears to be of negligible value in winter to this species. 

Starling 

7.6.30 Wintering flocks of starling were seen on several occasions and roosting flocks were also observed, 
occasionally in large numbers, however flights often remained low. 

Skylark 

7.6.31 Wintering flocks of skylark were observed on 46 occasions throughout the winter vantage point surveys and 
therefore, as breeding Skylark were also recorded, the site is considered to be of importance to this species. 

Amber List Species 

7.6.32 Black-headed gull was the most commonly observed bird on the site. However, only a few observations of 
small numbers of birds were at a height potentially vulnerable to wind turbine blades. Sightings of Common 
Gull and Lesser black backed gull were made amongst the Black-headed gull flocks. Only a few sightings of 
mallard were made on site but some of these were within the height range of a wind turbine blade. Kestrel 
was also observed infrequently and always at relatively low level. 

Other Raptors & Wildfowl 

7.6.33 The following Green List raptors and wildfowl were observed; Buzzard, Sparrowhawk and Mute Swan.  

7.6.34 Buzzard was observed on several occasions but often in low transitional flights through the site, soaring 
flights were more commonly observed above Clifton Grove Wood. A Sparrowhawk was observed on a 
couple of occasions within the ‘risk window’ on site. Similarly, just two observations of Mute Swan were made 
which could be described as within the ‘risk window’ however the majority of flights in this species were made 
low and along the river. Although these Green List species were observed within the height range potentially 
vulnerable to rotor blade strike, they do not occur on the site in numbers of regional importance or above. 
Therefore in ornithological assessment terms, any impacts on them are unlikely to be of significance.  

Predicted Trends in the Absence of Development 

7.6.35 The site is dominated by arable fields and sports fields and this would not be expected to change should 
development not go ahead. Therefore the birds that currently use the site would be expected to continue to 
use the site. 

7.6.36 The arable fields were in broad beans and wheat last season and discussion with the farm manager has 
confirmed that more wheat will be sown this season as the bean crop last year was poor. The price of wheat 
continues to rise and therefore it is likely that all the arable fields will be put into wheat in future years. There 
will be no return to oilseed rape due to foraging by woodpigeons.  

7.6.37 The sports fields will continue to be used by the University.  
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7.7 Potential Impacts 

7.7.1 Potential impacts of the proposed development would include: 

• Direct habitat loss from turbine construction, access roads and ancillary buildings. This could 
potentially damage or destroy the eggs or young of nesting birds. 

• Displacement of birds from their preferred habitat either by the construction activities or the presence 
of operational wind turbines. This disturbance to birds also includes the ‘barrier effect’ in which the 
presence of a turbine causes birds to deviate from a regularly used fly way and thereby increasing 
energy expenditure  

• Collision in flight with wind turbines, particularly the rotating turbine blades. 

7.8 Mitigation Measures 

7.8.1 Mitigation that will be incorporated into the development to avoid or reduce some of the potential impacts, as 
follows: 

Minimising Disturbance and Habitat Loss 

• Damage or destruction of bird nests will be avoided by carrying out any vegetation removal outside of 
the bird-breeding season, which runs from mid-March to mid-September. Any vegetation work (such 
as ground clearance, hedgerow and/or tree removal) that takes place during the bird-breeding season 
must be preceded by a breeding bird survey by a qualified ecologist. Should any active bird nests be 
discovered then work will have to stop in that area until all young birds had fledged. 

• Habitat creation work will be carried out on site such that removed hedgerows and trees will be re-
planted on a ‘two for one’ basis. That is, for every metre of hedgerow removed, 2 metres will be 
planted.  

• To mitigate for displacement of breeding birds from their preferred habitat, additional long 
grass/wildflower field margins/strips will be created using seed mixes of local provenance. Where the 
field margins reach the hedgerows the hedge bottoms will be allowed to ‘thicken up’ with scrub and 
bramble to provide enhanced nesting areas for birds. However habitat enhancement of the arable 
fields and amenity grassland in subsequent years will be avoided so as not to encourage species 
which may be adversely affected by the turbines into the area. 

• A series of bird nest boxes will be put up around the site to provide additional bird nesting habitat. 
Enhanced small bird breeding habitat will offset any individual birds that are lost to collisions. 

• Skylark plots will be established in the arable fields. Therefore enhanced skylark breeding will offset 
any individual birds lost to collisions. 

Reducing Collision Threat 

• The current turbine proposed positions are aligned parallel to the main flight paths which avoids 
alignment perpendicular to main flight paths.   

 
• Wind turbines will be made highly visible to birds; most are white painted which is considered to be 

effective and although research indicates that high contrast patterns might help reduce collision risk 
further, the real benefit of this has been weighed against the landscape visual impacts. In addition, the 
turbines will not be “flood-lit” as in times of bad weather this may cause disorientation and collision in 
birds flying low due to poor visibility, although little evidence of such impacts exist for onshore 
locations where light scatter is great (such as the Grove Farm Site) compared to isolated offshore 
locations.  

 
• All transmission cables will be installed underground which will reduce any further collision risk. 

However if any overhead cables are needed these will be marked with ‘bird flight diverters’ and will 
avoid areas close to the river.  

• To reduce collision impacts to skylarks, a minimum area of 50m x 50m beneath the wind turbine 
located in the arable field will be sown with grass seed and turned into short-mown amenity grassland. 
This will discourage skylark from nesting beneath the wind turbine. 
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Post Development Requirements 

• A post development monitoring programme will be implemented in order to determine changes in bird 
distribution and numbers post-construction and the likelihood that these changes might be caused by 
the wind farm. Additionally monitoring movement patterns and flight characteristics will allow a 
measurement of the avoidance behaviour of birds. At least two surveys a month will be carried out 
over the spring and autumn migratory periods and one survey a month during other times of the year 
(subject to agreed methodology with Natural England). At least 5 years’ worth of data will be collected 
with surveys undertaken in years 1, 2, 3, 5 and 10 after development (Natural England 2010, SNH 
2009). 

 
• In addition to this, collection of collision victims will be necessary to estimate the total number of birds 

killed, factors causing variation in collision rates (e.g. season, turbine type, location) and the efficacy 
of mitigation measures. 

 
This ‘corpse searching’ will be carried out at least twice a month, the results of which will be subject to 
correction for observer detection and scavenger removal rates. The minimum area of 50m x 50m 
amenity grassland beneath each turbine mentioned in the breeding bird report will aid such corpse 
searching.  

7.9 Residual Impacts 

7.9.1 The remaining impacts (taking into account the above mitigation measures), are likely to be: 

• The displacement of some birds from the development site depending on the timing of construction, 
the amount of land-take and the capacity of surrounding habitats to accommodate more birds. 

• A relatively low level of disturbance to birds during construction since many species will probably get 
used to the increased noise. For example, at Hare Hill Wind Farm in Scotland, birds such as skylark 
and meadow pipit continued to breed close to the construction site during works (Shepherd 2003). 

• Some breeding passerine birds close to construction activity may be disturbed to the extent that their 
breeding fails. However this is considered unlikely (considering that two turbines will be sited in open 
sports fields and one within an arable field). We would not expect any long-term changes in the 
breeding bird populations on the site as a result of the wind turbine proposal. 

Land Take 

7.9.2 Land take (tracks, turbine bases, ancillary buildings, hardstanding, etc.) will account for up to 2 hectares of 
vegetation, although most of this will be short-mown amenity grassland and arable land. Therefore the 
permanent loss of nesting and foraging habitat for birds will be very low. It is therefore predicted that this will 
have little if any effect on bird populations. The magnitude of impact is therefore considered to be negligible. 

Displacement 

7.9.3 Most birds appear to be affected very little by the presence of operational wind farms in the UK (Devereux et 
al. 2008, Crockford 1992).  

7.9.4 Breeding birds do not appear to be affected at distances greater than 300m from an operational wind turbine 
(Gill et al. 1996). During a breeding bird study at ten UK wind farms, no significant disturbance effects on 
passerine birds were observed (Thomas 1999).  Following the construction of the Hare Hill Wind Farm, little 
or no change was reported in breeding skylark numbers (Shepherd 2003).   

7.9.5 An RSPB study (Pearce-Higgins et al. 2009) at 12 upland UK wind turbine sites found that hen harrier, 
meadow pipit, golden plover, buzzard, curlew, wheatear and snipe did suffer some displacement but that red 
grouse, stonechat, kestrel, lapwing and skylark did not.  

7.9.6 A review of disturbance distances in selected bird species by Ruddock & Whitfield (2007) indentified an 
upper limit of static or passive disturbance distance for peregrine falcon as 500 – 750m. However the 
peregrine is one species that can become habituated to effects of at least some disturbance as witnessed by 
its occupation of disturbed nest sites such as working quarries and urban centres and therefore flexibility in 
management guidelines are required. Therefore as a peregrine is known to be nesting within 400m of the site 
(650m to the nearest turbine) the recommended buffer zone has been met and additionally the birds are 
expected to have a high tolerance to human activity due to their existing exposure to relatively high levels of 
human activity.   

7.9.7 Additionally loss of territory to the peregrine is considered to be minute due to the limited number of sightings 
on site and the poor quality of habitat on site.  



AECOM Grove Farm Wind Energy Project – Revised Environmental Statement - Volume 1 – Main Text 142 
 

 

7.9.8 Wintering birds foraging on site were primarily gulls and passerines. However two separate studies have 
observed no significant disturbance effects to roosting and feeding Black-headed gulls, common gull, starling 
or crow (Winkleman 1992, 1989) while Devereux et al (2008) found turbine location did not affect the 
distribution of wintering farmland birds. 

7.9.9 Barrier effects to migratory and roosting bird flights are dependent on a number of variables and may result 
in responses ranging from a slight check in flight direction to significant diversions.  Due to the low number of 
turbines and their linear formation to the River Trent, general observations of ‘checks’ in flight and temporal 
evasions of smaller wind farms within the literature and the general lack of evidence to suggest barrier 
effects have significant impacts on birds within the literature, it is considered the barrier effect is not a 
significant issue at the Grove Farm site.  

7.9.10 Based on the above, the magnitude of displacement of breeding birds and wintering birds at the proposed 
Grove Farm Wind Energy Project is considered likely to be negligible. 

Collision with Wind Turbines 

7.9.11 The level of collision will depend primarily on a bird’s ability to detect and avoid the operational wind turbine 
blades. Studies published to date (e.g. Benner et al. 1993; Winkelmann 1994) tend to indicate that collisions 
are relatively rare events and occur mainly at sites where there are unusual concentrations of birds and/or 
densely packed turbines. Some birds may be exceptions to the rule e.g. red kites in Germany (Durr 2006). It 
follows that if wind turbines are sited in areas that for whatever reason attract large numbers of birds (e.g. 
rich bird feeding grounds, communal roosting sites, communal nesting sites, bird migratory routes, etc.) then 
the risk of bird strikes will be considerably increased. However very few wind farm casualties have been 
recorded within the UK (Madders & Whitfield 2008) and generally collisions are less than figures predicted in 
collision risk assessments.  

7.9.12 Raptors are considered to be a group which are particularly vulnerable to collisions. Two target species of 
raptors were recorded on site; the peregrine and the hobby with just two and one observation made of these 
birds respectively. Therefore the limited observations suggest the site is rarely used by these species, 
considered to be due to more profitable hunting grounds elsewhere. Additionally as just brief sightings were 
made within the 35-125m ‘risk window’ the full use of a collision risk model is not applicable, although it can 
be calculated that the probability of a peregrine being hit by a blade if it were to fly through a rotor is 6.2%. 
However, an ‘avoidance factor’ should be applied to collision risk models to take into account that many birds 
avoid wind farms, this avoidance factor is 98% (i.e. 98% of birds are expected to avoid the turbine) and 
therefore based on the limited number of observations, the low probability of a collision through the turbine 
and the application of a high avoidance factor, the predicted number of collisions per year will be virtually 
zero. 

7.9.13 A general trend of brief, low transitional flight through the site in raptors suggests the site is rarely used by 
raptors.  For examplem common buzzard were often viewed soaring on the updrafts above Clifton Grove 
Woods whereas they were generally seen in straight flapping flight through the site. The relatively poor 
habitat on site is considered to provide few hunting opportunities, perhaps explaining the flight behaviour and 
low site usage by raptors, and therefore a significant collision threat is not considered to be present. 
Additionally, although records of migrating raptors such as osprey and harrier exist for the areas, these are 
considered rare events and such birds were never observed during the survey period. 

7.9.14 Wildfowl are another species which are considered susceptible to collisions due to their poor 
manoeuvrability. The survey methodology was designed to cover times of peak migration and movements 
between roosting and feeding grounds for wildfowl, during which the greylag goose was observed most 
frequently. Despite this bird’s “un-inspiring” appeal (RSPB description), as a sufficient amount of data was 
collated for this species, it was used in a collision risk model which could be representative for other geese 
species. From this model it was calculated 0.31 greylag geese would collide per turbine per winter (see 
Appendix 7.3 for full explanation of model). This low figure for a species which was regularly observed during 
winter surveys suggests threat to true native geese which may occasionally pass through the site (although 
not observed during the surveys have been recorded in the area) will be significantly less.  

7.9.15 Additional wildfowl observed flying over the site included whooper swan, mute swan and mallard. However, 
as just one observation of whooper swan were made, and records for the area are few, it is considered this is 
a rare event and no significant collision threat is posed to this species. Mute swan and mallard flights were 
primarily along the river and when they did occur over the site they were generally low and therefore not 
within the rotor swept area.   
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7.9.16 The only waders observed during the surveys were lapwing, with just two observations of flocks made. 
These flocks were just within the ‘risk window’; however, with large numbers found wintering at Attenborough 
and the limited number of observations on site it is considered these birds rarely pass through the site. 

7.9.17 Common tern, an Annex 1 species, is known to breed at Attenborough, were regularly observed foraging up 
and down the river.  However flights across the site were less common with just three observations of a 
common tern within the lower limits of the risk window made during the summer months. Therefore collision 
threat to this species is considered to be low. 

7.9.18 Roosting movements to and from Attenborough Nature Reserve were principally made up of Black-headed 
gull and cormorant. However it was calculated that just 1.4% of gull roosting flights passed through the rotor 
swept area and therefore once the probability of a bird being hit and an avoidance factor is applied (98% for 
gulls) it is considered few gulls are likely to collide. A collision risk model was applied for the cormorant, from 
which it was calculated 0.17 cormorant would collide per turbine per winter. Therefore low collision risks have 
been calculated and considering their low conservation importance any collision, although unfortunate, could 
not been seen as a significant impact on their conservation status. 

7.9.19 Passerines are not considered a group which are posed any significant collision risk due to their great 
manoeuvrability in flight; however concerns were raised over nocturnal movements of passerines. Migrating 
Redwing and Fieldfare were observed during diurnal hours at altitudes within the risk window and it was also 
established during a nocturnal survey that Redwing were passing through at night. EMEC Ecology explored 
the possibility of using Fera radar to survey for such movements however after contacting Fera and the 
RSPB, the decision was made not to deploy the radar due to limitations with the radar, the lack of evidence 
for a significant impact on passerines, the fact that Redwing & Fieldfare are common winter migrants and 
that both species migrate on a broad front, not specifically following the Trent Valley (full details of the 
evaluation are made in Appendix 7.3). The RSPB made the following conclusion: 

“Even if you deployed radar, and even if it could detect and distinguish redwings and fieldfares passing over 
the site in huge numbers at collision-risk heights, the RSPB would be very hesitant about suggesting that this 
would amount to a significant issue that warranted refusal or modification of the wind farm proposal.” 
 

7.9.20 Although occasional bird strike of species flying to and from the Attenborough Nature Reserve SSSI cannot 
be ruled out, these are considered likely to be only very rare events. Attenborough is noted for its winter bird 
assemblage (a small number of Bittern and a high proportion of Nottinghamshire’s Shoveler and diving ducks 
such as Goldeneye, Pochard and Tufted Duck, with larger numbers of Mallard, Teal, and occasionally 
Wigeon, as well as small numbers of Shelduck and sawbills such as Goosander). Geese and Mute Swans 
are common and the variety of wetland habitats provides nesting potential for a variety of passerine birds, 
both migrants and residents. It also attracts small numbers of the UK’s only summer migrant duck, the 
Garganey. Attenborough’s close proximity to the River Trent bird migration corridor is likely to make it highly 
visible to migrating birds and it is thought probable that many birds would descend on to it directly from great 
height over the river corridor. Similarly, birds migrating from Attenborough are considered to fly directly to the 
river, gaining height quickly rather than rising gradually and taking a less direct route over fields similar to 
those at Grove Farm. Birds flying to the river to feed would also most probably take a direct route. These 
assertions are supported by the following observations from the bird surveys:  

• Of the wildfowl mentioned above, only infrequent flights by Mallard and Mute Swan were observed 
over the Grove Farm site. 

• Goldeneye, Pochard, Tufted Duck and Goosander were all observed feeding on the River Trent and 
drifting generally downstream. The only flights recorded of these species were upstream flights at low 
level above the river to settle further upstream and then to drift down once more on feeding forays. 

• No Shoveler were observed either on the river or flying over the site. 

• No Bittern were observed. 

7.9.21 It is therefore considered extremely unlikely that a bird strike involving any of the above bird species would 
occur i.e. a bird strike involving one of these species would be a very rare event. 

7.9.22 It is predicted that should the Grove Farm Wind Energy Project go ahead, then the most common bird strike 
is likely to be woodpigeon, a bird of low nature conservation importance. These birds were recorded 
frequently during the survey work and many of the rapid, ‘straight-line’ flights across the site were above 
35m. A study described in Natural England Technical Information Note TIN069 provides information on a 12 
month post-development study by Bioscan UK where bird carcases were monitored below wind turbines. On 
a site of eight wind turbines it was concluded that between 6 minimum to 12 maximum birds per turbine per 
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year were killed, primarily game birds (mainly pheasant) and woodpigeon. Woodpigeon were killed more 
frequently than any other bird species, with 17 birds out of a total of 45 birds (approx 37%). Of the other 
birds, 10 were pheasant, 3 were red-legged partridge, 2 were mallard, 2 were swift, 1 each of black-headed 
gull, magpie, mistle thrush, rook, sparrowhawk, starling, stock dove and teal.   

7.9.23 Since the risk of collision to target species is considered to be low the impact of collision on these species 
would be low magnitude (including the bird species for which Attenborough SSSI is noted).  

 
Collision with Electric Cables 

7.9.24 There will be no additional overhead electric cables associated with the proposed wind farm. All new cables 
will be underground therefore there is no additional risk of collision with overhead lines.  
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7.10 Evaluation of Significance 

Table 7.7 Impacts & Evaluation of Significance 

Impact Type Prob NCI Mag Sig Rationale 
Disturbance and/or 
destruction of nests 
during construction 
phase resulting in 
lower numbers of 
fledgling birds 

Neg U Low Negligible NS 

Vegetation clearance will take place 
outside of the bird-breeding season. 
An ecologist will survey any 
vegetation proposed for unavoidable 
removal during the bird-breeding 
season. Active nests will be left until 
all young have fledged 

Displacement of 
breeding birds during 
operation phase 

Neg U Low Low NS 

Evidence suggests that most 
passerine birds are not affected by 
the presence of operational wind 
turbines. Therefore it is likely that 
similar numbers of birds will continue 
to breed on site (more birds possible 
if the site is enhanced via habitat 
creation works). Skylark will be 
discouraged from nesting directly 
under the wind turbine in the arable 
field. Nesting peregrine are 
considered to be highly tolerant to 
human activity and therefore the 
magnitude of impact is low. 

Displacement of 
wintering foraging 
birds during the 
operation phase 

Neg U Low Low NS 

Most birds currently foraging on the 
sports fields and arable fields would 
be expected to continue to do so. 
Some may forage directly beneath 
the wind turbines. 

Collision with wind 
turbine blades by 
target species 

Neg U High Low NS 

Only small numbers of fights by 
target species were recorded, with 
brief sightings within the ‘risk 
window’. Very rarely would a strike of 
any target species be expected and 
therefore collision risk is predicted to 
be low or negligible. 

Collision with wind 
turbine blades by 
breeding passerines 

Neg U Low Low NS 

Passerine flights were primarily 
concentrated along hedgerows 
however when flights were observed 
over the site they were generally low. 
The exception is skylark which was 
frequently observed flying at a 
susceptible height. However due to 
great manoeuvrability in flight 
passerines are not considered a 
group threatened by collision. 
Skylark will be discouraged from 
nesting directly beneath the arable 
field turbine by the creation of a 50m 
x 50m (minimum) amenity grassland 
underneath. 

Collision of 
secondary bird 
species with wind 
turbine blades 

Neg L Low Low NS 

Collision risk modelling for Greylag 
Geese, Cormorant and indications 
for Black-headed Gull predict 
collisions of wintering species 
regularly observed on site will be 
low. The generally low site usage by 
secondary raptors and high 
avoidance rate in all species suggest 
collisions will be rare events.   

Collision of birds with 
overhead cables Neg 0 Low 0 NS 

No additional overhead cables (to 
those already on the site) will be 
installed 

 

Prob  = Probability 
NCI   = Nature Conservation Importance 
Mag = Magnitude 
Sig  = Significance 

U = unlikely 
L = Likely 
0 = zero 
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7.11 Cumulative Impacts 

7.11.1 Cumulative impacts depend upon the number of existing wind turbines and the number of similar wind 
turbine developments proposed within the Nottingham area and the Nottinghamshire region in the future. A 
full description of all other proposed and operational wind farms within at least a 15km radius from Grove 
Farm has been made within Section 6.10 of the Ecology Chapter, while Figure 6.7 in Appendix 1 identifies all 
operational, consented and applied for wind farms within the local area.  

7.11.2 It is considered the potential for impacts to birds is low and unlikely to represent a threat at population level 
for any of the species identified during the surveys. This therefore identifies the proposal at Grove Farm as 
having minor potential ecological impact. When considering the Grove Farm application with respect to local 
applications and operational wind farms, due to the low level of predicted impact of the proposed scheme 
and the low density of other small scale developments in the area it is considered unlikely that this will lead to 
a cumulative effect on birds.  

7.12 Summary and Conclusions 

7.12.1 The breeding bird community consisted of a range of common farmland species including bird species of 
conservation concern (SCC) such as breeding skylark and dunnock, however a pair of peregrine are known 
to nest within 400m of the site. Wintering flocks of Skylark, Starling, Fieldfare and Redwing were observed on 
site while Black-headed gull, corvidae, Cormorant and Greylag Goose made up the majority of the winter 
roosting flights. Few observations of migratory target & secondary species were made.  

7.12.2 Flights of ‘target species’ were few with even fewer within the collision ‘risk window’. A collision risk model for 
secondary species regularly passing through the site in winter predicts low number of collisions.  

7.12.3 No significant effects are predicted associated with the construction and operation of the proposed Grove 
Farm Wind Turbines. Mitigation is proposed where possible where impacts have been identified. 
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8.1 Introduction 

8.1.1 The following chapter describes the hydrological, hydrogeological and geological environment within the 
Grove Farm wind energy project application area and provides an assessment of the impacts on these 
aspects during the construction, operational and decommissioning phases of the development. 
Consideration is given to potential effects on aquifers, surface waters, water dependant habitats and human 
use of water resources. 

8.1.2 The chapter provides a summary of relevant legislation and planning policy and includes a full 
characterisation of the existing geological, hydrogeological and hydrological environment, against which any 
potential effects are evaluated.  

8.2 Scope of Assessment 

8.2.1 An assessment of the likely potential geological impacts is considered necessary due to the nature of drift 
material present on the site. The site lies within the flood plain of the River Trent and therefore deposits of 
alluvium are expected. This could result in potential issues with ground instability. 

8.2.2 An assessment of the likely potential hydrological impacts is considered necessary due to the risk of pollution 
of the on-site drains and the watercourses that lie adjacent to the site. The site lies at an elevation of 
approximately 25m above ordnance datum (AOD) between the River Trent to the south and the Beeston 
Canal to the north. An assessment of the likely potential hydrogeological impacts is required due to the 
proximity of a Source Protection Zone III (SPZ) and groundwater abstractions near the site boundary.  

8.2.3 The site is located within the 1 in 75 year flood risk zone of the River Trent. A separate Flood Risk 
Assessment (FRA) has been undertaken and is included as Appendix 8.1. 

8.2.4 The chapter outlines mitigation measures that are likely to be required during the construction and operation 
of the proposed development to protect the environment. 

8.2.5 A qualitative assessment has been undertaken using professional judgement, based on legislation and other 
statutory policy and guidance. 

Statement of Professional Qualifications 

8.2.6 This assessment has been undertaken and reviewed by the following AECOM specialists: 

- Paul Roberts, BSc (Hons) MSc, C Sci, C Geol, Regional Director (geotechnical and water); 
- Damian Green, BSc (Hons), MSc, PhD. Senior Geotechnical Engineer (geotechnical and water); 
- Rob Addison, BSc (Hons) MSc, FGS Geo-Environmental specialist; and 
- Anne-Marie Mackin, BSc (Hons) MSc AIEMA, Environmental Scientist and EIA specialist. 

8.3 Legislation and Policy Framework 

8.3.1 EU and UK legislation relevant to hydrological, hydrogeological and geological environment is listed in Table 
8.1. 

8 Geology, Soils, Hydrogeology and Hydrology 
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Table 8.1: Relevant European and National Legislation 

Scale Legislation 

EU 

- The Water Framework Directive, 2000/60/EC 
- Groundwater Daughter Directive, 2006/118/EC 
- Freshwater Fish Directive, 78/659/EEC* 
- Dangerous Substances Directive, 76/464/EEC* 

UK 

- Anti-Pollution Works Regulations 1999 
- Control of Pollution Act 1974 
- Environmental Protection Act 1990 
- Flood and Water Management Act 2010 
- Pollution Prevention and Control Act 1999 
- Private Water Supplies Regulations 2009 
- The Environment Act 1995 (as amended)  
- The Groundwater Regulations 1998 
- The Land Drainage Act 1991 (as amended)  
- The Surface Waters [Dangerous Substances (Classification)] Regulations 1998 
- The Water Act 2003 
- The Water Resources Act 1991 (as amended)  
- Water Industry Act 1991  
- Water Resources (Abstraction and Impounding) Regulations 2006 (as amended 2008) 
- Water Supply (Water Quality) Regulations 2000  (Amendment) Regulations 2007 
- The Water Environment (Water Framework Directive) (England and Wales) Regulations 2003 

* To be repealed in 2013 by the Water Framework Directive (WFD) once it is fully implemented. 

EU Legislation 

8.3.2 The key pieces of European legislation relating to water resource management are the Water Framework 
Directive 2000/60/EC and the Groundwater Daughter Directive 2006/118/EC. 

The Water Framework Directive (2000/60/EC) 

8.3.3 The Water Framework Directive (2000/60/EC), which was transposed into English and Welsh law through 
The Water Environment (Water Framework Directive) (England and Wales) Regulations 2003, establishes a 
framework for the community action in the field of water policy. The main objective of the Directive is for all 
groundwater, surface water and coastal water bodies to achieve ‘good’ status by 2015. The Directive 
introduced new broader ecological objectives as well as aims to prevent deterioration of all water bodies. The 
Directive must be considered in any development that has the potential to have an impact on any part of the 
water environment. 

Groundwater Daughter Directive (2006/118/EC) 

8.3.4 The Groundwater Daughter Directive (2006/118/EC) on the protection of groundwater against pollution and 
deterioration, classifies groundwater bodies, establishes pollutant threshold values, and identifies trends and 
starting points for their reversal. 

National Planning Policy 

Planning Policy Statement 7 (PPS7): Sustainable Development in Rural Areas (August 2004)  

8.3.5 Agricultural land is classified into five grades under the Agricultural Land Classification, with Grade I being 
the best quality and Grade 5 the poorest quality. Planning Policy Statement 7 (PPS7) Sustainable 
Development in Rural Areas (August 2004) paragraphs 28 and 29 sets out the Government’s policy on best 
and most versatile land, which is defined as Grades 1, 2 and 3a (Office of the Deputy Prime Minister 2004a). 

Planning Policy Statement 9 (PPS9): Biodiversity and Geological Conservation (August 2005) 

8.3.6 PPS9 (Office of the Deputy Prime Minister 2004b) sets out planning policies on the protection of biodiversity 
and geological conservation through the planning system. In the context of PPS9, ‘geological conservation’ 
relates to the “sites that are designated for their geology and/or geomorphological importance”. 

8.3.7 It is intended that PPS9 will be replaced by Draft Planning Policy Statement: Planning for a Natural and 

http://www.opsi.gov.uk/legislation/european/directive/2006/0118�
http://www.opsi.gov.uk/legislation/european/directive/2006/0118�
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Healthy Environment, once published. 

Draft Planning Policy Statement: Planning for a Natural and Healthy Environment (March 2010) 

8.3.8 The Department of Communities and Local Government has published a consultation paper on a draft 
Planning Policy Statement: Planning for a Natural and Healthy Environment (Communities and Local 
Government 2010b). This proposed policy covers, ‘biodiversity; geological conservation; landscape and soil 
protection; heritage coastline; open space; sport; recreation; green infrastructure; and floodlighting of sports 
and recreational facilities’ The consultation document was published on 9 March 2010 and the consultation 
period will last until 1 June 2010. It is expected that the PPS will replace PPS9: Biodiversity and Geological 
Conservation. 

Planning Policy Statement 23 (PPS23):  Planning and Pollution Control (November 2004) 

8.3.9 National planning policy for the prevention of water pollution is set out in Planning Policy Statement 23 
(PPS23) Planning and Pollution Control (Office of the Deputy Prime Minister 2004c). PPS23 is a material 
consideration for proposed planning applications and provides guidance on the location of, and 
appropriateness of certain “polluting” developments, so as to prevent pollution and ensure that the 
environment and human health are protected. In particular, PPS23 Annex 1 encourages the use where 
appropriate of Sustainable Drainage Systems (SUDS) by developers. SUDS are drainage measures but can 
help to attenuate pollutants contained in surface water runoff reducing the impact of diffuse pollution on 
receiving watercourses.  

Planning Policy Statement 25 (PPS25): Development and Flood Risk (March 2010) 

8.3.10 PPS25 is the current planning policy on flood risk in England. PPS25 is supplemented by ‘Development and 
Flood Risk: A Practice Guide’ (Communities and Local Government 2009) and together these documents 
provide guidance on how to evaluate sites with respect to flood risk. The main purpose of PPS25 is to 
explain how flood risk should be considered at all stages of the planning process and to indicate the 
importance attached to the management and reduction of flood risk.  

Minerals Policy Statement 1 (MPS1): Planning and Minerals (November 2006) 

8.3.11 Mineral Planning Statement 1 (MPS1) is the overarching policy for all minerals in England. “It provides advice 
and guidance to planning authorities and the minerals industry to ensure that the need for minerals by 
society and the economy is managed in an integrated way against its impact on the environment and 
communities” (Communities and Local Government 2006). 

Regional Planning Policy 

East Midlands Regional Plan (March 2009) 

8.3.12 The Regional Spatial Strategy for the development area is the Regional Spatial Strategy for the West 
Midlands. Regional Strategies, including the West Midlands Regional Spatial Strategy were revoked by the 
coalition government in July 2010. However, following a High Court judgement in December 2010, the 
Regional Spatial Strategy has been re-instated as a part of the District's Development Plan. 

8.3.13 Policy 26 Protecting and Enhancing the Region’s Natural and Cultural Heritage: “Sustainable development 
should ensure the protection, appropriate management and enhancement of the Region’s natural and 
cultural heritage. As a result the following principles should be applied: 

- the Region’s internationally and nationally designated natural and historic assets should receive the 
highest level of protection; 

- neither direct nor indirect damage to EU designated Natura 2000 sites will be permitted; 
- damage to natural and historic assets or their settings should be avoided wherever and as far as possible, 

recognising that such assets are usually irreplaceable; and 
- the Region’s best and most versatile agricultural land should be protected from permanent loss or 

damage”. 

8.3.14 Policy 32 A Regional Approach to Water Resources and Water Quality: “Local Authorities, developers, water 
companies, the Environment Agency and other relevant public bodies should work together to: 

- protect and improve water quality and reduce the risk of pollution especially to vulnerable groundwater; 
- use sustainable drainage techniques wherever practical to help mitigate diffuse pollution and support 

groundwater recharge; and 
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- ensure that sewage treatment capacity is sufficient to meet the needs of development and that, where 
necessary, improvements are in place so that development does not compromise the quality of 
discharged effluent”. 

8.3.15 Policy 33 Regional Priorities for Strategic River Corridors: “The natural and cultural environment of the 
Strategic River Corridors of the Nene, Trent, Soar, Welland, Witham and Derwent, along with their tributaries, 
and rivers which contribute to river corridors of a strategic nature in adjoining Regions, should be protected 
and enhanced. 

8.3.16 Local Authorities and other relevant public bodies should work together across regional boundaries to protect 
and enhance the multi-functional importance of strategic river corridors as part of the Region’s Green 
Infrastructure, including for wildlife, landscape and townscape, regeneration and economic diversification, 
education, recreation, the historic environment including archaeology, and managing flood risk”. 

8.3.17 Policy 35 A Regional Approach to Managing Flood Risk: “Development should not be permitted if, alone or in 
conjunction with other new development, it would: 

- be at unacceptable risk from flooding or create such an unacceptable risk elsewhere; inhibit the capacity 
of the floodplain to store water; 

- impede the flow of floodwater in a way which would create an unacceptable risk elsewhere; 

- have a detrimental impact upon infiltration of rainfall to ground water storage; otherwise unacceptably 
increase flood risk; and 

- interfere with coastal processes. 

8.3.18 However, such development may be acceptable on the basis of conditions or agreements for adequate 
measures to mitigate the effects on the overall flooding regime, including provision for the maintenance and 
enhancement of biodiversity. Any such measures must accord with the flood management regime for that 
location”. 

Local Planning Policy 

8.3.19 The development area falls within two Local Authority areas; Nottingham City Council and Broxtowe Borough 
Council.  Local Plans are currently being replaced by Local Development Frameworks (LDFs). However, 
some Local Plan policies have been ‘saved’ until the adoption of the LDF Development Plan Documents. The 
Nottingham City Council Core Strategy is due to be adopted at the end of 2011 and the Draft Broxtowe 
Borough Council Core Strategy was due for publication in Autumn 2010. Relevant saved Policies are 
outlined below: 

Nottingham Local Plan (Adopted 2005) – Saved Policies 

8.3.20 Policy NE2 - Natural Conservation: “Development likely to have an adverse impact on the flora, fauna, 
landscape or geological features of a Local Nature Reserve (LNR), a Site of Importance for Nature 
Conservation (SINC) or other locally important sites will not be permitted unless it can be clearly 
demonstrated that there are reasons for the proposal which outweigh the need to safeguard the nature 
conservation value of the site”. 

8.3.21 Policy NE9 – Pollution: “Planning permission will not be granted for development which would generate 
pollutants that would cause significant detriment to the users of the development, users of the adjoining land, 
or the environment; or where the level of existing pollutants would be a danger to users of the proposed 
development”. 

8.3.22 Paragraph 9.27 notes that, “Careful design, siting and landscaping can help to reduce the impact of pollution. 
Planning permission may be granted, where appropriate, subject to conditions to ensure the effects of 
pollution are minimised to an acceptable level or as regulated by legislation”. 

8.3.23 Policy NE10 - Water Quality and Flood Protection: “Planning permission will not be granted for development 
which would: 
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a) result in damage to, or degradation or depletion of, surface waters or groundwater; or 

b) be likely to impede the flow of flood water or deprive the river system of flood water storage area within the 
areas of washland shown on the Proposals Map; or 

c) increase the risk of flooding; or 

d) be at risk of flooding itself; or 

e) compromise access to the watercourse for maintenance or flood defence purposes”. 

If the principle of development is acceptable then the implementation of compensatory measures (including 
sustainable surface water discharges) will be required to offset any potential adverse effects of the 
development on the water environment and associated lands”. 

8.3.24 Paragraph 9.31: “Groundwater is a very important source for water supply and the base flow in local 
watercourses. Contamination of groundwater by pollutants is often irreversible. It is therefore important to 
resist proposals which would threaten the quantity and quality of groundwater or, where appropriate, grant 
planning permission subject to conditions to safeguard groundwater resources from the effects of 
development. The Environment Agency has identified Source Protection Zones, located within these 
aquifers, which form catchments for specific water supplies and are therefore particularly vulnerable to 
potentially polluting land use activities. The Environment Agency publication ‘Policy and Practice for the 
Protection of Groundwater’ provides guidance on the acceptability of development in relation to groundwater 
resources”. 

8.3.25 Paragraph 9.34: “It is essential to maintain strict control over development on the washlands of the River 
Trent in order to prevent flooding elsewhere. Whilst a small development in a washland area might only have 
a minimal impact on floodwater flow and storage capacity, the cumulative effect of a number of such 
developments could be critical. Built development in these areas will be wholly exceptional and limited to 
essential infrastructure that has to be there”. 

8.3.26 Policy NE12 - Derelict and Contaminated Land:  “Planning permission for development on, or adjoining, 
areas of contaminated, unstable or derelict land will be granted where it has been demonstrated that the site 
can be developed without health or safety risks to the users of the development and to the users of adjoining 
land. Where the principle of development is acceptable then appropriate planning conditions will be applied, 
or planning obligations negotiated, relating to any necessary remedial or monitoring measures”. 

Broxtowe Local Plan (Adopted 2004) – Saved Policies 

8.3.27 Policy E16 - Sites of Importance for Nature Conservation: “Planning  permission  will  not  be  granted  for  
development  on  or  adjoining  local  nature  reserves  or  Sites  of  Importance  for  Nature Conservation,  
which  would  damage  or  devalue  their  interest,  unless  there  are  special  reasons  which  outweigh  the  
recognised  value of the sites”. 

8.3.28 Policy E19 - Other Nature Conservation Resources: “On  development  sites  of  0.5  hectares  or  more,  
wherever  opportunities  arise,  the  Council  will  seek,  as  appropriate,  the enhancement  of  existing  
nature  conservation  resources  and  the  provision  of  new  resources”. 

8.3.29 Policy E26 - Pollution: “Planning  permission  will  not  be  granted  for  development  which  would  result  in  
a  significant deterioration  in  air  quality,  significant  loss  of  health  or  amenity  to  the  occupants of 
nearby premises  due  to  pollution,  or  contamination  of  either  surface  waters  or  the  site  of  the 
development or other land  nearby”. 

8.3.30 Policy E27 Protection of Groundwater: “Planning  permission  will  not  be  granted  for  development  which 
would be liable to result  in  the  infiltration  of  contaminants  into  groundwater  resources,  particularly  in  
areas  of  high  vulnerability,  unless  measures  would  be  carried  out  as  part  of  the  development  to  
prevent  such  contamination taking place”. 

8.3.31 Policy E29 Contaminated Land: “Development of land which may be contaminated will not be permitted to 
take place unless and until:  

a) A  site  investigation  has  been  carried  out  to  assess  the  nature  and  degree of contamination,  using  
a  method  of  investigation  agreed  in  writing with  the  Council;  and  
b) Details  of  remedial  measures  required  to  deal  with  any  contamination have been  approved  by  the  
local  planning  authority  in  consultation  with  the  relevant bodies; and  
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c) there  will  be  no  significant  risk  to  the  health  and  safety  of  the  occupants  of  the  development; and   
d)  there  will  be  no  contamination  of  any  surface  water,  groundwater  or  adjacent  land”. 

8.3.32 Policy E31 Gassing Landfill Sites: “Development  of  land  within 250m of  that part of  a  landfill site  which  
is  producing  gas will  not  be  permitted  unless proposals are supported by a detailed  study  including  
each of the following:  

a) Information on the gas being produced at the landfill site;  
b)The results of a  gas monitoring  programme on  the development  site,  using a  method  of investigation  
agreed  in writing with  the  Council; and  
c) Commitment to remedial and monitoring measures required to deal with any gassing.  
 
Permission  will  be  granted only  if  there  will  be  no significant  risk  to  the  health and safety of occupants 
of the development”. 
 

Greater Nottingham Strategic Flood Risk Assessment (October 2010) 

8.3.33 PPS25 on 'Development and Flood Risk’ requires planning authorities to undertake a Strategic Flood Risk 
Assessment (SFRA) of their areas to inform the preparation of the Local Development Framework. The 
Greater Nottingham SFRA was published in 2006 and later updated in October 2010.  

Minerals Local Plan (adopted 2005) 

8.3.34 The existing Minerals Local Plan was adopted on 5 December 2005. The minerals local plan does not 
indicate that the site is in an area of allocated minerals working. The site is however in an area where sand 
and gravel exists. 

8.3.35 Paragraph 6.2: “Nottinghamshire is the largest producer of sand and gravel in the East Midlands and one of 
the largest in Great Britain. Sand and gravel is worked from alluvial resources in the Trent and Idle Valleys 
and also from the Sherwood Sandstone”. 

8.3.36 Paragraph 6.26: “New guidelines on aggregate provision in England were published by the Government in 
June 2003. These guidelines consider demand for aggregates over the 16-year period 2001-2016” and 
“Nottinghamshire will need to be able to produce 2.65 million tonnes per annum between 2002-2016.” 

8.3.37 Paragraph 6.28: “MPG6 recommends that for sand and gravel, a landbank of permitted reserves should be 
maintained at a minimum level of 7 years.” and “This corresponds to 18.6 million tonnes (i.e. 7 years at the 
annual requirement of 2.65 million tonnes)”. 

8.3.38 Policy M6.2 Sand and Gravel Landbank: “The County Council will endeavour to maintain a landbank of 
permitted reserves of sand and gravel sufficient for at least 7 years extraction and also an adequate 
production capacity in order that Nottinghamshire will meet its reasonable share of regional provision of 
aggregates throughout the plan period”. 

8.3.39 Paragraph 6.30: “At the start of 2002, permitted reserves of sand and gravel stood at 28.8 million tonnes 
equivalent to a landbank of 11 years, sufficient until 2013. To maintain a 7 year landbank throughout the plan 
period up to 2021 will require a total of 53 million tonnes, giving a shortfall of 24.2 million tonnes” 

8.3.40 “An assessment was carried out by identifying suitable resources as site specific allocations. The outcome 
was to allocate a total of approximately 730 hectares containing an estimated 23.22 million tonnes. This 
provision almost meets the theoretical shortfall of 24.6 million tonnes in full and will provide a 7 year 
landbank throughout most of the Plan period up to 2021”. 

8.3.41 Policy M6.3 Sand and Gravel Extraction in Unallocated Land: “Proposals for sand and gravel extraction 
falling outside allocated areas will not be permitted unless it is evident that existing permitted reserves and 
the remaining allocations cannot sustain an adequate landbank and processing capacity as provided for in 
Policy M6.2”.  

Waste Local Plan (adopted 2002) 

8.3.42 The Waste Local Plan for Nottinghamshire was adopted in January 2002. 

8.3.43 The Nottinghamshire waste local plan does not indicate that the site is in an area identified on the Proposals 
Map. 
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The Nottinghamshire Minerals and Waste Development Framework 

Minerals 

8.3.44 The forthcoming Minerals Core Strategy will set out the overall approach to future minerals extraction in 
Nottinghamshire and the Minerals Development Control Policies Document will set out policies for controlling 
development and making sure environmental standards are met. Both documents are to be produced 
together. Preparation of both documents is currently at an early stage. Once adopted, these documents will 
replace the relevant parts of the Minerals Local Plan.  

8.3.45 Preparation of the minerals Site Specific Document has not yet commenced. This document will identify 
suitable sites for future minerals extraction to meet the requirements and objectives set out in the Minerals 
Core Strategy. 

Nottinghamshire Minerals Safeguarding Draft Background Paper (evidence base) (April 2009) 

8.3.46 “Minerals Safeguarding Areas do not imply that mineral extraction is acceptable and neither do they preclude 
other development – their purpose is simply to ensure that mineral resources are taken into account when 
they are at risk from being lost to other development”.  

8.3.47 The alluvial sand and gravels of the River Trent valley have been designated as a preliminary mineral 
safeguarding area (as shown in Plan MP1(b) presented in Appendix B of the paper). The total area of alluvial 
sand and gravel deposits in Nottinghamshire is given as 47,067 hectares. 

8.3.48 The draft policy wording is set out below; 

“Development proposals within a minerals safeguarding area, other than the exemptions listed in Table X 
(i.e. list shown above in Para 3.15), must assess the potential impact they will have on the mineral resource 
both within and adjacent to the development site. This assessment must include as appropriate: 

- Information on the quantity and quality of the mineral resource at risk and the likelihood of it being 
extracted in the foreseeable future, 

- Reasonable alternative options, which would avoid or minimise sterilising minerals and the reasons why 
these are less suitable. 

- Where the development is temporary evidence that it will not affect the potential for mineral extraction. 
- Within the surface coal resource area the feasibility of prior extraction of the mineral should be assessed. 
- Where the proposed development would result in a potential loss of a mineral resource the Local Planning 

Authority will not grant planning permission for the development unless the overall planning benefits of the 
proposed development outweighs the potential loss of the mineral resource.” 

-  

8.3.49 Plan MP1(b) (presented in Appendix B of the paper) shows the area of the site outside the City of 
Nottingham Council boundary to be included in the preliminary safeguarded resource area for alluvial sand 
and gravel. 

8.3.50 The Nottinghamshire Minerals Safeguarding Paper (Draft 2009) states that no MSAs have been defined or 
are proposed by Nottingham City Council. 

Waste 

8.3.51 The forthcoming Waste Core Strategy will set out the overall approach to future waste management in 
Nottinghamshire and Nottingham. The Waste Development Control Policies Document will be prepared after 
the Core Strategy. This document will set out policies for controlling development and making sure 
environmental standards are met. Both documents are currently being prepared and once adopted, these 
documents will replace the relevant parts of the Waste Local Plan. 

Best Practice Guidance 

8.3.52 Best practice procedures and mitigation for the protection of the water environment during general 
construction works is provided by the following guidance documents listed in Table 8.2. 



AECOM Grove Farm Wind Energy Project - Environmental Statement - Volume 1 – Main Text 155 
 

 

Table 8.2:  Best Practice Guidance Documents 

Best Practice Guidance Documents 

Construction Industry Research and Information Association (CIRIA) guidance: 
- CIRIA Report C502: Environmental Good Practice on Site (CIRIA 2005); 
- CIRIA Report C532: Control of water pollution from construction sites: guidance for consultants and 

contractors (CIRIA 2001); 
- CIRIA (R125): A Guide to the Control of Substances Hazardous to Health in Design & Construction 

(CIRIA 1993); 
- CIRIA Report C697: The SUDS Manual (CIRIA 2007a);  
- CIRIA Report C698: Site handbook for the construction of SUDS (CIRIA 2007b); and 
Environment Agency Pollution Prevention Guidelines (PPG): 
- PPG1: General guide to the prevention of pollution (May 2001); 
- PPG2: Above ground oil storage tanks (April 2010); 
- PPG3: Use and Design of Oil Separators in Surface Water Drainage Systems (April 2003);  
- PPG5: Works or maintenance in, or near watercourses (October 2007) 
- PPG6: Working at construction and demolition sites (April 2010); 
- PPG7: Refuelling Facilities (August 2004); 
- PPG8: Safe storage and disposal of used oils (February 2004); 
- PPG13: Vehicle washing and cleaning (March 2007); 
- PPG18: Managing fire water and major spillages (June 2000); 
- PPG21: Pollution incidence response planning (March 2009); and 
- PPG26: Storage and Handling of Drums & Intermediate Bulk Containers (February 2004). 
British Standards: 
- BS6031: 1981 Code of Practice for Earth Works (British Standards Institution 1981). 
Other: 
- Good Practice Guide for Handling Soils (MAFF, 2000). 
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Statutory and Non-Statutory Designations 

8.3.53 The statutory and non-statutory designations relevant to the hydrological, hydrogeological and geological 
environment are summarised in Table 8.3. 

Table 8.3: Statutory and Non-Statutory Designations  

Designation Aspect Scale 
Statutory 
/Non-
Statutory 

Legislation/ Policy 

Ramsar site Ecological International Statutory Ramsar Convention on the 
conservation of Wetlands of 
International Importance. 

Special Protection Area 
(SPA) 

Ecological EU Statutory EC Directive (79/409/EEC) on 
the Conservation of Wild Birds. 

Special Area of 
Conservation (SAC) 

Ecological EU Statutory EC Habitats Directive 
(92/43/EEC) 

Site of Special Scientific 
Interest (SSSI) (Ecological/ 
Geological) 

Ecological/ 
Geological 

UK Statutory Wildlife and Countryside Act 
1981 

National Nature Reserve 
(NNR) 

Ecological/ 
Geological 

UK Statutory National Parks and Access to 
the Countryside Act 
Wildlife and Countryside Act 
1981 

Local Nature Reserve 
(LNR) 

Ecological/ 
Geological 

Local Statutory Designated by local authorities 
under the National Parks and 
Access to the Countryside Act, 
1949 

Local Geological Sites 
(previously Regionally 
Important Geological and 
Geomorphological Sites 
(RIGS)) 

Geological Local Non-
Statutory 

Designated by local authorities. 

Site of Local Nature 
Conservation Importance 
(SLNCI) 

Ecological 

 

Local Non-
Statutory 

Designated by local authorities. 

Other local planning policy 
designations 

Various Local Non-
Statutory 

Designated by local authorities. 
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8.4 Consultation 

8.4.1 Consultation has been carried out with the following bodies for data pertinent to the assessment of geology, 
geomorphology, soils, minerals, potential contamination, hydrogeology and hydrology. A Scoping Report was 
prepared by AECOM in September 2010 (AECOM 2010) and issued to the statutory consultees (including 
the Environment Agency) and other relevant stakeholders.  

8.4.2 Consultation responses relevant to the hydrological, hydrogeological and geological environment are 
summarised below (Table 8.4).  

Table 8.4: Summary of Consultation Responses 

Consultee Date of Response Response 

Environment 
Agency 

18 November 2010 A Flood Risk Assessment will be required which should cover 
flood risk during both the temporary and permanent works. The 
site currently provides essential floodplain which should not be 
diminished. All associated groundworks should be set below 
existing ground levels and no materials should be stored within 
the floodplain. The impact of flooding when the turbines are 
operational should also be considered (flood resilience 
measures). The use of SUDS for surface water drainage should 
be assessed.  

The prevention of leakage from oil based cooling liquids used in 
underground electricity cabling should be assessed. 
Recommend that source-pathway receptor linkages associated 
with any part of the proposed works should be fully identified 
and assessed. 

British 
Waterways 

29 November 2010 All such impacts should be carefully considered in relation to 
their potential effects upon the canal and the river. It is 
recommended that if any potential impacts upon either 
waterway are identified, that British Waterways is contacted with 
a view to identifying the extent of such impacts. 

 

8.4.3 The consultation responses summarised above have been taken into consideration during this assessment.  

8.4.4 The potential for pollution of the water environment during the construction, operation and decommissioning 
stages has been considered in Section 8.6. The final drainage assessment will be included during the 
detailed design stage, but all surface water run-off from any hard standing on site will managed using SUDS 
methodology. 

8.4.5 A separate Flood Risk Assessment (FRA) has been undertaken and is included as Appendix 8.1. 

8.5 Methodology 

8.5.1 The assessment involved: 

• analysis of current legislation, planning policy and guidance in relation to wind energy and the effects 
of development on the hydrological, hydrogeological and geological environment; 

• a desk study to establish the existing baseline hydrological, hydrogeological and geological conditions 
on site; 

• site walkover survey to verify the accuracy of the baseline information; 
• evaluation of the potential effects of the development on the hydrological, geological and 

hydrogeological environment; 
• identification of measures to mitigate against any potential adverse effects; and 
• assessment of the significance of residual effects following mitigation taking into account the 

sensitivity of receptors, magnitude of effects and the probability of these effects occurring. 

8.5.2 A site visit was undertaken and its purpose was to: 

• determine the hydrological characteristics of the site; 
• note features of geological and hydrological interest;  
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• assess the topography of the site; and 
• to assess the potential for ground instability. 

8.5.3 The methodology of this assessment is based on the collection of a wide range of data and information from 
published material, plus consultations with statutory bodies and other stakeholders. The data and information 
sources used during this assessment are listed in Table 8.5. 

Table 8.2: Information Sources 

Aspect Source of Information 

Geology - British Geological Survey (1990): 1:10,000 Geological Sheet SK53NE. 
- British Geological Survey (1991): 1:10,000 Geological Sheet SK53NW.  
- British Geological Survey (1996): 1:50,000 Geological Sheet 126 for Nottingham, 

Solid and Drift edition. 
- British Geological Survey (2009): Memoir for sheet 126 – Geology of the Nottingham 

District. 
- Adopted Minerals Local Plan for Nottinghamshire and Nottinghamshire Minerals and 

Waste Development Framework: 
http://www.nottinghamshire.gov.uk/home/environment/planningmatters/mineralsandw
asteplanning.htm. 

- Mineral Safeguarding Background Paper- Pre Publication Draft (2009) 
- http://www.nottinghamshire.gov.uk/mineralsafeguardingbgpaper.pdf 

Soils - Soil Survey of England and Wales (1983): 1:250,000 Map Sheet 4 – Soils of Eastern 
England. 

- National Soils Resources Institute, Cranfield University (2010): Soil Site Report. 
- Multi-Agency Geographic Information for the Countryside (MAGIC) – Agricultural 

Land Classification: http://www.magic.gov.uk/. 
Groundwater - Environment Agency webpage – Groundwater: http://www.environment-

agency.gov.uk/homeandleisure/37793.aspx. 
Landfills/ 
Contamination 

- Environment Agency webpage - Waste: http://www.environment-
agency.gov.uk/homeandleisure/37793.aspx. 

- Envirocheck Report (Landmark Information Group 2010). 
- Adopted Waste Local Plan for Nottinghamshire and the Nottinghamshire Minerals 

and Waste Development Framework:  
http://www.nottinghamshire.gov.uk/home/environment/planningmatters/mineralsandw
asteplanning.htm. 

Biodiversity - Multi-Agency Geographic Information for the Countryside (MAGIC): 
http://www.magic.gov.uk/. 

- Nottingham Online Maps And Data: 
http://www.nottinghamcity.gov.uk/index.aspx?articleid=4591. 

Climate and 
Topography 

- Met Office webpage: http://www.metoffice.gov.uk/climate. 
- Ordnance Survey Mapping. 

Hydrology and 
Water Quality 

- Environment Agency webpage - Water Framework Directive - River Basin 
Management Plans - Rivers: http://www.environment-
agency.gov.uk/homeandleisure/37793.aspx. 

- Environment Agency – Water Framework Directive: http://www.environment-
agency.gov.uk/research/planning/33106.aspx 

- The National River Flow Archive: http://www.ceh.ac.uk/data/nrfa/index.html 
- Envirocheck Report (Landmark Information Group 2010). 

Flood Risk - Environment Agency webpage - Risk of Flooding from Rivers and Sea: 
http://www.environment-agency.gov.uk/homeandleisure/37793.aspx. 

- Nottingham SFRA October 2010 Update - Related Maps and Documents: 
http://www.nottinghamcity.gov.uk/index.aspx?articleid=12770. 

Planning 
Policy 

- Broxtowe Borough Council: http://www.broxtowe.gov.uk/index.aspx?articleid=4203. 
- Nottingham City Council: http://www.nottinghamcity.gov.uk/index.aspx?articleid=535. 
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Assessment Criteria 

8.5.4 The value, magnitude and significance tables below are largely based on the procedure for assessing 
impacts described in the Design Manual for Roads and Bridges (DMRB), Volume 11, Part 10, HD 45/09 
Road Drainage and the Water Environment (Highways Agency 2009).  

8.5.5 The value (importance) of an attribute ranges from Very High to Low and is dependent on the site or 
feature’s importance and conservation value. The criteria for determining the value of an attribute are given 
in Table 8.6. 

8.5.6 The magnitude of impact on an attribute ranges from Major to Negligible. The criteria for determining the 
magnitude of impact on an attribute are given in Table 8.7. 

8.5.7 The significance of potential impact on an attribute is dependent on its assigned value and the magnitude of 
impact and is broadly categorised according to Table 8.8.  

Table 8.3: Estimating the Importance of Attributes 

Importance Criteria Aspect Typical Examples 

Very High 

Attribute has a high 
quality and rarity on 
regional or national 
scale. 

Surface Water - EC Designated Salmonid fishery. 
- Water Framework Directive Class ‘High’. 
- Site protected by International or EU 

legislation: Special Area of 
Conservation, Special Protection Area 
or Ramsar site. 

- Species protected by EC legislation. 
Groundwater - Environment Agency ‘Principal Aquifer’. 

- Principal aquifer providing a regionally 
important resource or supporting site. 
protected under EC and UK habitat 
legislation. 

- Source Protection Zone I – Inner 
protection zone. 

Geology/Soils - Site protected by International or EU 
legislation (World Heritage Sites, 
Geopark). 

High 

Attribute has a high 
quality and rarity on 
local scale. 

Surface Water - EC Designated Cyprinid fishery. 
- Water Framework Directive Class 

‘Good’. 
- Site protected by UK legislation e.g. Site 

of Special Scientific Interest. 
- Species protected under UK habitat 

legislation. 
Groundwater - Environment Agency ‘Principal Aquifer’. 

- Principal aquifer providing locally 
important resource or supporting river 
ecosystem. 

- Source Protection Zone II – Outer 
protection zone. 

Geology/Soils - Site protected by UK legislation e.g. Site 
of Special Scientific Interest. 

Medium 
Attribute has a medium 
quality and rarity on 
local scale. 

Surface Water - Water Framework Directive Class 
‘Moderate’. 

- Sites designated by local authority as 
having local conservation status. 



AECOM Grove Farm Wind Energy Project - Environmental Statement - Volume 1 – Main Text 160 
 

 

Importance Criteria Aspect Typical Examples 

Groundwater - Environment Agency ‘Secondary 
Aquifer’. 

- Aquifer providing water for agricultural or 
industrial use with limited connection to 
surface water. 

- Source Protection Zone III – Source 
catchment protection zone. 

Geology/Soils - Site of local geological importance 
(Local Geological Site – previously 
Regionally Important Geological Site). 

- Areas with soils of best and most 
versatile agricultural value. 

Low 

Attribute has a low 
quality and rarity on 
local scale. 

Surface Water - Water Framework Directive Class ‘Poor’ 
- Low grade or common habitats with no 

conservation status. 
Groundwater - Environment Agency ‘Unproductive 

strata’. 
Geology/Soils - Sites with little or no local 

geological/soils interest.  

 

Table 8.4: Estimating the Magnitude of Impact on an Attribute 

Magnitude Criteria Aspect Typical Examples 

Major 
Adverse 

Results in loss of 
attribute and/ or quality 
and integrity of the 
attribute. 

Surface Water - Fundamental change to hydrological 
conditions including deterioration in water 
quality. 

- Loss or extensive damage to a fishery. 
- Loss or extensive damage to a designated 

conservation site. 
- High risk of pollution from surface water 

run-off or accidental spillages. 
Groundwater - Loss of, or extensive change to, an aquifer. 

- Potential high risk of pollution to 
groundwater. 

- Loss of, or extensive change to, 
groundwater supported designated 
wetlands. 

Geology/Soils - Loss of the resource and/or quality and 
integrity of resource; severe damage to 
key characteristics, features or elements. 

Moderate  
Adverse 

Results in effect on 
integrity of attribute, or 
loss of part of attribute. 

Surface Water - Detectable but non-fundamental change to 
hydrological conditions. 

- Some deterioration in water quality likely to 
temporarily affect sensitive receptors. 

- Partial loss in productivity of a fishery. 
- Medium risk of pollution from surface water 

run-off or accidental spillages. 
Groundwater - Partial loss or change to an aquifer. 

- Potential medium risk of pollution to 
groundwater. 

- Partial loss of the integrity of groundwater 
supported designated wetlands. 

Geology/Soils - The site’s integrity will not be adversely 
affected, but the development may lead to 
a loss of or damage to key characteristics, 
features or attributes. 
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Magnitude Criteria Aspect Typical Examples 

Minor 
Adverse 

Results in some 
measurable change in 
attributes quality or 
vulnerability. 

Surface Water - Detectable but minor change to 
hydrological conditions. 

- Slight deterioration in water quality unlikely 
to affect sensitive receptors. 

- Low risk of pollution from surface water 
run-off or accidental spillages.  

Groundwater - Potential low risk of pollution to 
groundwater. 

- Minor effects on groundwater supported 
wetlands. 

Geology/Soils - A measurable minor negative impact on 
key characteristics, features or attributes is 
evident. 

Negligible 
Adverse 

Results in effect on 
attribute, but of 
insufficient magnitude 
to affect the use or 
integrity. 

Surface Water - Undetectable change in hydrological 
conditions including water quality. 

- The proposed development is unlikely to 
affect the integrity of the water 
environment. 

- Very low risk of pollution from surface 
water run-off or accidental spillages. 

Groundwater - No measurable impact upon an aquifer 
and risk of pollution from spillages. 

Geology/Soils - Minor alteration to one or more 
characteristics, features or elements or no 
observable impact. 

Minor 
Beneficial 

Results in some 
beneficial effect on 
attribute or a reduced 
risk of negative effect 
occurring. 

Surface Water - A measurable minor improvement to water 
quality. 

Groundwater - Calculated reduction in existing spillage 
risk by 50% or more to an aquifer (when 
existing spillage risk <1% annually). 

Geology/Soils - A measurable minor positive impact on key 
characteristics, features or attributes is 
evident. 

Moderate 
Beneficial 

Results in moderate 
improvement of 
attribute quality. 

Surface Water - A moderate improvement to water quality. 

Groundwater - Calculated reduction in existing spillage 
risk by 50% or more (when existing 
spillage risk is >1% annually). 

Geology/Soils - A moderate positive impact on key 
characteristics, features or attributes is 
evident. 

Major 
Beneficial 

Results in major 
improvement of 
attribute quality. 

Surface Water - A major improvement to water quality. 

Groundwater - Removal of existing polluting discharge to 
an aquifer or removing the likelihood of 
polluting discharges occurring. 

- Recharge of an aquifer. 
Geology/Soils - A major positive impact on key 

characteristics, features or attributes is 
evident. 

Table 8.5: Estimating the Significance of Potential Effects 

Importance of 
Attribute 

Magnitude of Impact 
Negligible Minor Moderate Major 

Very High Neutral Moderate/Large Large/Very Large Very Large 

High Neutral Slight/Moderate Moderate/Large Large/Very Large 
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Importance of 
Attribute 

Magnitude of Impact 

Negligible Minor Moderate Major 

Medium Neutral Slight Moderate Large 

Low Neutral Neutral Slight Slight/Moderate 

Note: Shaded boxes indicate a ‘Significant Effect’. All others are ‘Not Significant’. Where a choice of two impact 
significance descriptors is available, only one should be chosen. This allows for professional judgement and discrimination 
in assessing impacts. 

8.6 Baseline Conditions 

Topography and Landuse 

8.6.1 The site lies at an elevation of approximately 25m AOD and within the floodplain of the River Trent. The site 
itself, located on playing fields, is flat and is currently used for recreational purposes. 

8.6.2 The site is located in an area with a mixture of residential, commercial and industrial uses. Residential 
properties are located at Rylands (to the west of the site), Clifton Spinney (to the south) and Trentside Farm 
(to the east). An industrial area, containing the pharmaceutical company Boots, is located to the north of the 
site. The Lilac Grove Sewage Treatment Works is located to the north west of the site. 

Climate and Climate Change 

8.6.3 Nottingham has a changeable, temperate climate with average annual daytime temperatures of around 14°C 
(Airports Guides 2010). Nottingham is sheltered by the Pennines to the west, so receives relatively low 
rainfall. Records from the Sutton Bonnington Met Office station, located approximately 10km south of the 
site, show that between 1971 and 2000 the average max temperature was 13.5°C and the average minimum 
temperature was 5.8°C (Met Office 2010). Average rainfall for the area is 606.2mm. 

8.6.4 Climatic changes are likely to occur during the operational life of the wind farm. The UK Climate Impacts 
Programme has produced CO2 emissions scenario forecasts (Defra 2011).  The projections to 2020 and 
2050 for temperature and precipitation under medium emissions (central estimate) for the East Midlands 
region are outlined below. 

8.6.5 Climate change projections for 2020 indicate a predicted increase in winter mean temperature of 1.3ºC and 
an increase of 1.4ºC for summer mean temperature. The predicted change in annual mean precipitation is 
0%; however, the change in winter mean precipitation is 14% and the change in summer mean precipitation 
is –16%. 

8.6.6 Climate change projections for 2050 indicate a predicted increase in winter mean temperature of 2.2ºC and 
an increase of 2.5ºC for summer mean temperature. The predicted change in annual mean precipitation is 
0%; however, the change in winter mean precipitation is 14% and the change in summer mean precipitation 
is –16%. 

8.6.7 A combination of higher temperatures and changes in precipitation could result in changes to the hydrology 
of the site, including greater seasonal variation in runoff, increased winter flooding and changes to 
groundwater recharge; although the actual magnitude and seasonality of these changes remains uncertain. 

Geology and Soils 
Geology 

8.6.8 The 1:50,000 geological map sheet 126 (British Geological Survey 1996) indicates that the site is underlain 
by alluvium, overlying bedrock of both the Gunthorpe and Radcliffe Formations, see Figure 8.1. These 
formations form part of the Mercia Mudstone Group which is Triassic in age. The area to the northwest of the 
Beeston Canal is shown to be made ground over alluvium. The site is bisected by two north west – south 
east trending faults. The northern fault downthrows to the north, with the southern fault, labelled Stanton 
Fault, downthrowing to the south. 

8.6.9 The more detailed 1:10,000 geological map sheets SK53NW (British Geological Survey 1991) and SK53NE 
(British Geological Survey 1990) indicate that the site is underlain by alluvium, described as “levelled alluvial 
flat”. Superficial deposits in the south of the site adjacent to the River Trent are described as “alternation of 
sandy clay bands and sandy laminae” to 2.44m depth followed by “sand and gravel with flints” to 3.05m and 
“sandy clay” to 3.35m depth. This scale geological mapping details the northern fault downthrows by circa 
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10m and the southern fault by circa 40m. 

8.6.10 The Gunnerthorpe formation is shown to outcrop on the south eastern bank of the River Trent, opposite the 
south of the site. An area of made ground is shown immediately surrounding Grove Farm in the north east of 
the site. 

8.6.11 Any coal present beneath the site will be at considerable depth, below strata which are Triassic (Mercia 
Mudstone and Sherwood Sandstone groups) and Permian in age. 

8.6.12 Three historic boreholes are shown on the British Geological Survey GeoRecords database website to have 
been drilled on the site. The three borehole logs were purchased from the BGS and are detailed below 
(Table 8.9). No groundwater was encountered in any of the boreholes during drilling. 

Table 8.6: British Geological Survey Purchased Borehole Logs 

Depth Strata Description 

SK53NW/140 - Southern Area Main – BH37 (1972) 
0.25m Topsoil 
0.6m Firm light brown sandy CLAY 
3.05m Compact Sand and Gravel (with clay traces) 
SK53NW/141 - Southern Area Main – BH38 (1972) 
0.3m Topsoil 
0.8m Firm light brown sandy CLAY 
1.2m Firm dark brown mottled CLAY 
3.05m Compact Sand and Gravel (with clay traces) 
SK53NW/38 – River Trent Catchment No8 (1949) 
0.33m Topsoil 
0.8m Yellow CLAY to dark loamy CLAY 
5.94m Gravel 
7.62m Red Clay (fairly hard) 

  

8.6.13 Three boreholes are detailed on BGS map sheet SK53NW (British Geological Survey 1991), located 550m to 
the northeast of the site, and were undertaken as part of a historic site investigation for Clifton Bridge. 
Superficial deposits of clay, sand and gravel were proved to depths of 3.6m, 5.5m and 7.62m, with the depth 
to rock increasing to north away from the River Trent. 

8.6.14 A borehole water well labelled as “Boots No 1” is detailed on map sheet SK53NW (British Geological Survey 
1991) 200m to the northwest of the site. The strata encountered is described as “sand and gravel” to 7.92m 
depth, “Keuper Marl” (now Radcliffe Formation) to 15.42m, Keuper Waterstones to 49.99m, Bunter Pebble 
Beds to 95.1m depth and “Lower Mottled Sandstone” to the base of the borehole at 107.3m depth. 

8.6.15 The British Geological Survey memoir for the area contains a number of points about the surrounding area. 
Major spreads of fill are described in the Dunkirk-Lenton Lane area to the north of the site, “which have 
significantly altered the local landscape by forming artificial terraces, several meters above the River Trent”. 
The alluvial deposits in the Trent valley are described as varying considerably in thickness due to irregular 
upper and lower surfaces. They generally average 3.5 to 4m thick, reaching a maximum of 8m. Locally, the 
deposits thin to 2m or less in bedrock highs, such as at Wilford approx 700m to the east of the site, where 
bedrock was observed on the river channel floor. 

Soil 

8.6.16 The site specific soils report and the 1:250,000 soils map sheet 4 for Eastern England (Soil Survey of 
England and Wales 1983) indicates the application site to be covered by soil of the Wharfe (561a) soil 
association (Figure 8.2). This soil association is classified as River Alluvium and comprises, “deep stoneless 
permeable fine loamy soils”. The soil descriptions states “some soils variably affected by groundwater”. 
These soils face a “risk of flooding”. The hydrology of the soil type is described as, “free draining permeable 
soils in unconsolidated loams or clays with groundwater at less than 2m from the surface”. 

8.6.17 The area to the north west of the application site, over the Beeston Canal, is classified as, “unsurveyed, 
mainly urban and industrial areas”. 

8.6.18 The Wharfe soil association bounds the north east, south west and south east boundaries of the site. 
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Agricultural Land Classification 

8.6.19 Agricultural land is classified into five grades under the Agricultural Land Classification, with Grade I being 
the best quality and Grade 5 the poorest quality. The Grove Farm site is classified as Grade 3 
(Good/Moderate) agricultural land. The best and most versatile land is defined as Grades 1, 2 and 3a by 
PPS7 (Office of the Deputy Prime Minister 2004a). 

Agricultural Land Classification maps are available from the MAGIC website, but these maps do not 
differentiate between grade 3a and 3b land. It is unknown whether the land is classified as Grade 3a or 3b 
and therefore if it is classified as best and most versatile land. However, as the site is located within an urban 
area and is not used for agricultural purposes at present.  

Ground Instability 

8.6.20 The site specific Envirocheck Report (Landmark Information Group 2010) indicates a moderate potential for 
compressible ground stability hazard, and very low to low potential hazard of landslide and running sand.  It 
also indicates very low potential hazard of shrinking or swelling clay. No other ground stability hazards are 
identified. 

8.6.21 However, given the site’s location adjacent to the River Trent and the probable geology of alluvial sands and 
gravels, any deep excavation coupled with a high water table could result in running sand and excavation 
instability 

Contamination 

8.6.22 Possible site contamination has been examined with the use of the site specific Envirocheck Report 
(Landmark Information Group 2010) and the Environment Agency webpage (Environment Agency 2010).  No 
industrial pollution or pollution incidents are associated with the site.  The historic land use of the 
development site has been mostly arable and sports recreation fields, and therefore no further consideration 
of contamination is considered necessary. 

8.6.23 The BGS map sheet SK53NE shows the geology beneath and in the immediate vicinity of the Grove Farm 
buildings to be made ground. 

Waste and Minerals 

8.6.24 The site specific Envirocheck report (Landmark Information Group 2010) and the Environment Agency 
website (Environment Agency 2010) indicates that there are no historic or currently licensed landfills on the 
site.  

8.6.25 Two historical landfill sites have been identified in the Envirocheck report (Landmark Information Group 
2010) in the vicinity of the site. The first is located at approximately 13m north west of the site, adjacent to 
the northern boundary. The site name is given as Lenton Lane Tip and its location is given as ‘Off Clifton 
Boulevard’.  The landfill’s first input date was 31 December 1934 and last input date 31 December 1978. 
Deposited Waste is recorded to include Inert, Industrial, Commercial and Household Waste. The 
Environment Agency website (Environment Agency 2010) contains details that gas control measures may 
have been used in the site’s lifetime. The licence holder is given as Nottingham City Council.  

8.6.26 The second landfill identified in the Envirocheck report (Landmark Information Group 2010) is named 
Beeston Sewage Works at Lilac Grove, Beeston. This is located at approximately 11m west of the south 
west corner of the site. The landfill’s first input date was 31 December 1940 and last input date 31 December 
1973. Deposited Waste is recorded to include Inert, Industrial, Commercial and Household Waste. The 
licence holder is given as Broxtowe Borough Council. 

8.6.27 One Licensed Waste Management Facility is shown approximately 145m west of the site. The licence was 
categorised as physico-chemical treatment facilities. The licence was surrendered in November 2001. A 
Registered Waste Treatment or Disposal Site is located at approximately 136m west of the site.  Its licence is 
currently lapsed/ cancelled/ surrendered. Authorised waste comprised a large variety of chemicals including 
asbestos, mercury and cadmium. Both were licensed to Knoll Pharmaceuticals Ltd with the location given as 
1 Thane Road, Nottingham. 

8.6.28 The Nottinghamshire waste local plan does not indicate that the site is in an area identified on the Proposals 
Map. 

8.6.29 The Nottinghamshire Minerals Local Plan does not indicate that the site is in an area of allocated minerals 
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working. The site is however in an area where sand and gravel deposits exist. 

8.6.30 The Nottinghamshire Minerals Safeguarding Paper (Draft 2009) has recommended that the alluvial sand and 
gravels of the River Trent valley are designated as a mineral safeguarding area (MSA). The plan has used 
the BGS resource map as “a good basis for defining MSAs”. As alluvial sand and gravel deposits underlie the 
site, plan MP1(b) (presented in Appendix B of the paper) shows it to be included in the preliminary 
safeguarded resource area for those deposits. 

8.6.31 The Nottinghamshire Minerals Safeguarding Paper (Draft 2009) states that no MSAs have been defined or 
are proposed by Nottingham City Council. 

Hydrogeology 

8.6.32 Groundwater Vulnerability maps, included in the site specific Envirocheck report (Landmark Information 
Group 2010), indicate the site to be underlain by a minor aquifer (variably permeable). According to the 
datasheets, minor aquifers can be fractured or potentially fractured rocks, which do not have a high primary 
permeability, or other formations of variable permeability including unconsolidated deposits. Although not 
producing large quantities of water for abstraction, they are important for local supplies and in supplying base 
flow to rivers. 

8.6.33 The overlying soils are classified as of Intermediate Leaching Potential (I1). These are soils that can possibly 
transmit a wide range of pollutants.  

8.6.34 A thin strip of soils at the north part of the site are classified as soils of High Leaching Potential (HU).  The 
datasheet explains a worst case vulnerability classification (H) is assumed for urban areas, until proven 
otherwise.  

8.6.35 New aquifer designation maps, effective from 1 April 2010, sourced from the Environment Agency website, 
(Environment Agency 2011) indicate the superficial deposits on site to be classed as a Secondary “A” 
aquifer, which means that they are permeable layers capable of supporting water supplies at a local rather 
than strategic scale, and in some cases forming an important source of base flow to rivers. These are 
aquifers formally classified as minor aquifers.  

8.6.36 The bedrock is designated as a Secondary “B” aquifer, which means predominantly lower permeability layers 
which may store and yield limited amounts of groundwater due to localised features such as fissures, thin 
permeable horizons and weathering. These are generally the water-bearing parts of the former non-aquifers. 

8.6.37 The Envirocheck report (Landmark Information Group 2010), indicates the site impinges upon a Zone III 
(Total Catchment) Source Protection Zone (SPZ): the total area needed to support the discharge from the 
protected groundwater source. This zone starts from 50m inside the north corner of the site and extends to 
the north and north west. SPZs are defined by the Environment Agency around groundwater sources used 
for public drinking water supply. The groundwater abstraction is located just less than 2km north of the 
proposed site. 

8.6.38 The Envirocheck report has been included in Appendix 8.2 (see site sensitivity context map – slice D). 

Groundwater Abstractions 

8.6.39 The Envirocheck report indicates there are no Environment Agency licence abstractions located on the 
proposed site. Table 8.10 shows the details of two groundwater abstractions located within 500m of the site. 

8.6.40 The closest groundwater abstraction is located at a distance of 130m northeast of the site and is given as 
Riverside Golf Centre – Well. The abstraction is for “Golf Courses – Spray Irrigation – Direct” and no 
abstraction rates are provided. The second Environment Agency licensed groundwater abstraction borehole 
is located 190m to the north west of the site. The location is described as Rylands, Nottingham and is 
operated by The Boots Company PLC for Chemicals: Process Water and Chemicals: Non-Evaporative 
Cooling. There are no abstraction rates supplied. The permit start date is given as 10 April 1997 with no end 
date given. 

Table 8.7: Licensed Groundwater Abstractions 

Reference Operator Distance 
from site NGR Abstraction 

Point Abstraction Type 

03/28/62/0077 Riverside Golf 
Centre Ltd 

130m 455720 
336700 

Riverside Golf 
Centre - Well 

Golf Courses: Spray 
Irrigation - Direct 
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Reference Operator Distance 
from site NGR Abstraction 

Point Abstraction Type 

03/28/62/0005 The Boots 
Company Plc 

188m 454500 
336300 

Rylands, 
Nottingham - 
Borehole 

Chemicals:Non-
Evaporative Cooling & 
Process Water 

Source: Envirocheck Report (Landmark Information Group 2010). 

8.6.41 A borehole/well record (ref SK53NW/12) was purchased from the British Geological Survey. The borehole 
log, dated September 1960 contains the same information as “Boots No1” borehole (see para 8.6.13)  shown 
on British Geological Survey map sheet SK53NW with more detailed strata descriptions and pumping test 
results. The standing water level in the borehole is given as 10ft 10in which equates to 3.3m depth. 

Surface Water Hydrology 

Site Hydrology 

8.6.42 The site lies at an elevation of approximately 25m above ordnance datum (AOD) between the River Trent to 
the south and the Beeston Canal to the north. Site drainage flows into the River Trent. 

8.6.43 The nearest river gauging station is located approximately 5km downstream of the site at NGR SK620399. 
Gauging station 28009 (Trent at Colwick) has a mean flow of 84.95 m3/s and mean annual rainfall at the 
station is 778mm (Centre for Ecology and Hydrology 2010). 

Water Quality 

8.6.44 Under the Water Framework Directive, the status of each surface water body is judged using separate 
‘Ecological classification’ and ‘Chemical classification’ systems. The overall status of the water body is 
determined by whichever of these is the poorer. The Environment Agency water quality classifications 
(Environment Agency 2009) for the water bodies that border the site, the River Trent and the Beeston Canal, 
are as follows. 

8.6.45 Under the Water Framework Directive the Environment Agency has classified the River Trent (from River 
Soar to Carlton-on-Trent) as a heavily modified waterbody due to flood protection, navigation and 
urbanisation. This waterbody is currently of ‘Moderate potential’ based on ecological quality (due to 
invertebrates and phosphates) and rated as ‘Fail’ based on chemical quality. The 2015 Predicted Ecological 
Quality remains the same.  

8.6.46 The Beeston Canal (Nottingham & Beeston Canal) is also an artificial waterbody (navigation), and is 
classified under the Water Framework Directive as being of ‘Moderate potential’ based on current ecological 
quality, as a result of high phosphate levels. The 2015 Predicted Ecological Quality remains the same. 

Surface Water Abstractions 

8.6.47 There are no surface water abstractions located on the proposed site. Table 8.11 shows the surface water 
abstractions located just outside the site boundary or just downstream of the proposed site.  One of the 
abstractions is from the River Trent and is used for spray irrigation, and one abstraction is from the Beeston 
Canal and is used for industrial cooling purposes.  

Table 8.8: Licensed Abstractions  

Reference Operator Distance 
from site NGR Abstraction 

Point Abstraction Type 

03/28/62/0065 Strawson Ltd 10m 454961 
336571 

Clifton Grove - 
River Trent 
(Point 1) 

General Agriculture: 
Spray Irrigation - Direct 

03/28/62/0058 British 
Waterways 
Board 

24m 454630 
336200 

Beeston - 
Beeston Canal 

Chemicals: Non-
Evaporative Cooling 

Source: Envirocheck Report (Landmark Information Group 2010). 

Discharges 

8.6.48 Table 8.12 shows the discharges located on site. Three of the discharges are from Severn Trent Water 
Limited (pumping station discharges or storm sewerage overflow) and the remaining are from industrial uses 
such as cooling and process water. 
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Table 8.9 Discharge Consents on Site 

Reference Operator 
Distance 
from 
site 

NGR Receiving 
water Discharge Type 

Tsc646 Severn Trent 
Water Limited 

On site 454610 
335570 

River Trent Sewage Discharges - 
Pumping Station - Water 
Company 

T/64/40177/O Severn Trent 
Water Limited 

On site 454640 
335560 

River Trent Public Sewage: Storm 
Sewage Overflow 

T/62/22083/O Severn Trent 
Water Limited 

On site 454620 
335550 

River Trent Public Sewage: Storm 
Sewage Overflow 

T/62/02320/T/3 Boots Company 
Plc 

On site 454500 
336000 

Pasture Lane 
Dyke 
(Beeston 
Canal) 

Cooling Water 

T/62/02320/T/1 Boots Company 
Plc 

On site 454700 
336200 

Canal Cooling Water 

Aa3450 Knoll 
Pharmaceuticals 

On site 454700 
336000 

Canal Trade Discharge - Process 
Water 

Source: Envirocheck Report (Landmark Information Group 2010).  

Private Water Supplies 
8.6.49 A private water supply survey has not been conducted as part of this assessment. It has not been brought to 

AECOM’s attention that any private water supplies exist within the site boundary. 

Fisheries 

8.6.50 The EC Freshwater Fish Directive (2006/44/EC) seeks to protect those fresh water bodies identified by 
Member States as waters ‘suitable for sustaining fish populations’. The Directive sets physical and chemical 
water quality objectives for salmonid waters and cyprinid waters. The Directive will be repealed in 2013 by 
the EC Water Framework Directive. The River Trent is designated as ‘Cyprinid’ under the Freshwater Fish 
Directive (Defra 2003). 

8.6.51 There is a coarse fishery located adjacent to the site (River Trent - Beeston) and another (River Trent - 
Clifton Bridge) located at the confluence of the River Trent and Fairham brook (Waterscape 2010). Types of 
fish present include Barbel, Bream, Chub, Perch and Roach. Other nearby fishing sites include Attenborough 
Gravel Pits and Beeston Canal. 

Flood Risk 

8.6.52 The site is located within the floodplain of the River Trent and is located within the Environment Agency’s 
Flood Zone 3b (Functional Floodplain) meaning that it has a significant chance of flooding (annual probability 
of flooding is 5% of greater).  

8.6.53 According to the updated 2010 SFRA for Nottingham (Black & Veatch 2010), the site has a 1 in 20 annual 
chance of flooding. Due to the risk of flooding at the site, a separate Flood Risk Assessment has been 
undertaken and is included in Appendix 8.1.  

Statutory and Non Designated Sites 

8.6.54 There are no European designated Natura 2000 sites (SAC or SPA) and no Ramsar sites in close proximity 
to the proposed site. There are however, sites of national (SSSI) and local (LNR) conservation value within 
close proximity to the proposed site. These are discussed below: 

Sites of Special Scientific Interest 

8.6.55 The notification as a SSSI gives legal protection to the best sites for wildlife and geology in the UK. SSSIs 
are managed to conserve the special features and geology which in turn protects rare and endangered 
species, habitats and natural features that may be supported within that area. Natural England has 
responsibility for identifying and protecting the SSSIs in England under the Wildlife and Countryside Act 1981 
(as amended).   

8.6.56 Attenborough Gravel Pits SSSI and Holme Pit SSSI are both located upstream of the proposed development 
and are therefore unlikely to be affected by the proposed development.  
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Local Nature Reserves 

8.6.57 LNRs are statutory sites designated under Section 21 of the National Parks and Access to the Countryside 
Act 1949, and amended by Schedule 11 of the Natural Environment and Rural Communities Act 2006, by 
principal local authorities. These sites are places with wildlife or geological features that are of special 
interest locally. 

8.6.58 Clifton Grove, Clifton Woods and Holme Pit Pond LNR is located adjacent to the proposed site (on the 
eastern bank of the River Trent) covering an area of over 30ha. The LNR incorporates three sites: 

8.6.59 “Clifton Grove is on a steep escarpment and supports mixed deciduous woodland which dates from around 
the year 1690. A footpath within the site forms part of the Trent Valley Way.  

8.6.60 Clifton Woods contain giant redwoods and notable plants such as crosswort, wood stitchwortt and yellow 
archangel. The site is also an important feeding ground for a local pipistrelle bat roost.  

8.6.61 Holme Pit is a man-made deep pond surrounded by reed-swamp, wet grassland and willow carr vegetation. 
It was designated as an SSSI in 1982 because of its range of wetland and neutral marsh flora and fauna. 
The site also supports a diverse range of aquatic species and provides a habitat for a variety of breeding, 
passage and wintering birds” (Natural England 2010). 

Local Sites of Importance for Nature Conservation 

8.6.62 The lands adjacent to the site, along the Beeston Canal and the River Trent riverbank are designated as 
Sites of Importance for Nature Conservation (SINCs). SINCs are important at the county level but have no 
statutory protection. 

Value of Potentially Sensitive Receptors  

8.6.63 The value of a receptor is based on the definitions provided in Table 8.5. Important receptors that may be 
directly or indirectly affected by the proposed development and the value of each receptor are summarised in 
Table 8.13. 

8.7 Limitations of Baseline Data 

8.7.1 A private water supply survey has not been conducted as part of this assessment. It has not been brought to 
AECOM’s attention that any private water supplies exist within the site boundary. 
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Table 8.10: Value of Potentially Sensitive Receptors (Features) 

Feature Attribute Distance from 
Site Value Justification 

Alluvial Sand and 
Gravel Minerals On-site Medium Safeguard potential mineral 

deposits 

Groundwater 
Abstraction Groundwater 188m Medium 

Abstractions providing water 
for agricultural or industrial 
use. 

Secondary ‘A’ 
Aquifer 

Groundwater – 
Superficial Deposits On-site Medium Environment Agency 

‘Secondary Aquifer’. 
Secondary ‘B’ 
Aquifer 

Groundwater – 
Bedrock On-site Medium Environment Agency 

‘Secondary Aquifer’. 
Source Protection 
Zone III Groundwater On/ adjacent to 

site  Medium Source Protection Zone 
Zone III (total catchment). 

On-site Drains Water Quality On-site Low Little/ no conservation 
value. 

River Trent 
Water Quality Bordering site Medium Water Framework Directive 

Class ‘Moderate’. 
River Trent 

Biodiversity Bordering site High EC Designated ‘Cyprinid’ 
fishery. 

Beeston Canal 
Water Quality Bordering site Low Water Framework Directive 

Class ‘Fail’. 
Surfacewater 
Abstractions 
(various) 

Water Quality/ 
Supply 

On-site and 
downstream of 
site 

Medium 
Abstractions providing water 
for agricultural or industrial 
use. 

Local Nature 
Reserve 

Water Quality/ 
Biodiversity 

Adjacent to site Medium Site has local conservation 
value. 

Site of Importance 
for Nature 
Conservation 

Water Quality/ 
Biodiversity 

Bordering site Medium Site has local conservation 
value. 

Local vegetation Biodiversity On-site Low 
Low grade or common 
habitats with no 
conservation status. 
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8.8 Potential Impacts  

8.8.1 Wind farm developments can have impacts on hydrology, hydrogeology, soils and geology at the 
construction, operational and decommissioning phases.  

8.8.2 Operational impacts result from the increase in low permeability surfaces, on-site access tracks and ongoing 
maintenance. Construction impacts result from the construction of access roads and cable trenches, the 
construction of turbine bases and crane pads, and the construction of the substation, control building and the 
temporary construction compound. Decommissioning impacts relate to the removal of the wind farm 
infrastructure and are similar to construction impacts. 

8.8.3 This section describes the potential effects that could arise in the absence of mitigation (see Tables 8.14 and 
8.15). Mitigation measures are then presented in Section 8.9 and an assessment of the residual impact 
(taking into consideration mitigation measures) is provided in Tables 8.16 and 8.17. 

8.8.4 Based on the development proposals for the site, the construction, operation and decommissioning phases 
could all potentially have adverse impacts on the hydrology, hydrogeology, soils and geology of the area if 
good practice is not adhered to and appropriate mitigation measures are not implemented. 

Construction 

8.8.5 The construction phase of the wind farm will involve the following key developments that may have potential 
impacts on the hydrology, hydrogeology, soils and geology. The potential effects (without mitigation) that 
could arise during the construction phase of the development are outlined below. 

Hydrology 

Chemical Pollution 

8.8.6 A number of chemicals, including concrete, concrete additives, fuel and oil, will be stored and used on-site 
during construction of the proposed Wind Farm. 

8.8.7 Concrete will be used in the construction of the turbine bases. Leakage of liquid concrete during pours could 
result in the release of suspended solids into the on-site water courses. Concrete is highly alkaline (i.e. has a 
high pH) and any changes in the pH balance of a watercourse could impact on water chemistry and result in 
an adverse effect on aquatic ecology. 

8.8.8 Fuel and oil spillages could result in the contamination of on-site water courses. Pollution of watercourses 
could also occur though leakage or leaching of chemicals such as fuels, lubricants and solvents. Tracks and 
compounds where vehicles are re-fuelled or on stand-by, and areas of chemical and hydrocarbon storage, 
are additional potential sources of contamination.   

8.8.9 Stationary plant, such as generators, dewatering pumps, compressors and cranes, may be sources of 
hydrocarbon spills, which could occur through leaks or spills during refuelling.  

8.8.10 Pollution of groundwater and surface water can also arise due to as a result of spillages from routine plant 
maintenance, improper storage and accidental spillages. 

Changes to Hydrological Regime 

8.8.11 The increase in the area of less permeable hardstanding on site could Increase the rate and volume of runoff 
due to lower infiltration rates. Increases in the rate and volume of runoff can be caused by excavations, 
exposure of bare ground, compaction of soils and poor design of site drainage. As well as increasing the risk 
of downstream flooding, any increases in the volume of surface water runoff entering watercourses can alter 
the water quality and hydrological regime of the watercourse. 

8.8.12 The development of access tracks and cable trenches has the potential to alter natural drainage on the site 
through development of preferential flow pathways and increasing the erosive energy of surface water runoff. 

Erosion and Sedimentation 

8.8.13 Alteration of on-site drainage, due to runoff from exposed soil, dewatering, stripping of vegetation and 
topsoils may lead to the erosion and transport of sediment into watercourses. Increased suspended solids 
can have adverse effects on aquatic ecology. 

8.8.14 The construction process for access tracks, turbine bases and crane pads will involve the stripping of surface 
vegetation, which will expose the underlying soils and bedrock. This will increase the speed of surface water 
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runoff and increase the potential for erosion and transportation of sediment.   

8.8.15 All open trenches pose the greatest risk, especially where mineral soil is exposed. If individual trenches carry 
large amounts of water, this could result in significant erosion and downstream siltation. The size of open 
trenches should be minimised to reduce the risks.  

8.8.16 The design and location of access tracks could result in the development of preferential flow pathways, 
resulting in the erosion and deposition of sediment. This could result in increased suspended solids in nearby 
watercourses, smothering of on-site vegetation and localised flooding. 

8.8.17 Excavations may require the removal of groundwater and direct rainfall. Unless this dewatering process is 
correctly managed it may result in transportation of sediments into local watercourses.   

8.8.18 The construction of the access road network and hardstanding areas around the turbine bases will require 
large quantities of rock aggregate. 

8.8.19 Periods of extreme or sustained rainfall events may result in saturated ground conditions with reduced 
capacity for infiltration and greater run-off. This has the potential to affect on-site drainage with 
consequences for erosion and sediment transport, as well as the potential to overwhelm pollution prevention 
measures under high run-off flow conditions. 

8.8.20 On-site construction traffic could result in compaction of soils resulting in a reduction in soil permeability and 
infiltration, thereby increasing the potential for runoff and erosion.  

Soils 

Compaction and Erosion 

8.8.21 On-site construction traffic could result in compaction of soils resulting in a reduction in soil permeability and 
infiltration, thereby increasing the potential for runoff and erosion.  

8.8.22 Changes in on-site hydrology (detailed above) could increase the speed of surface water runoff and increase 
the potential for erosion and transportation of sediment.   

Chemical Pollution 

8.8.23 A pollution event could have adverse effects on the soils in the vicinity of the incident. 

Geology 

8.8.24 The excavation and construction of foundations, access tracks and services can have an adverse effect by 
potentially sterilizing local mineral resources at these positions for the lifetime of the wind farm.  

Hydrogeology 

Changes to Hydrogeological Regime 

8.8.25 Deep excavations and foundations, such as those needed for wind turbine bases have potential to disrupt 
any shallow groundwater systems within superficial soils and upper bedrock. Temporary groundwater 
controls such as dewatering or physical cut-offs may be required to prevent the excavations filling with water, 
which would be likely to result in the lowering of groundwater levels in the immediate vicinity of the 
excavation. Cable trenches can also provide preferential flow pathways for groundwater, especially if cut to 
the soil/drift bedrock interface. 

Chemical Pollution 

8.8.26 Pollution of groundwater could result from concrete, fuel and oil spillage and hydrocarbon spillages. The risk 
of pollution is greater near to excavations where higher permeability strata are exposed.   

8.8.27 Dewatering of excavations could result in an adverse risk to groundwater. Dewatering could draw 
contaminated groundwater on-site and could also impact upon the yield of nearby water abstractions. 
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Table 8.14: Significance of Effects (Construction) 

Feature Attribute Potential Impact Value 
Magnitude of 
Impact 

Alluvial Sand and 
Gravel 

Minerals – 
Nottinghamshire 
County Council 

Sterilisation Medium Minor 

Alluvial Sand and 
Gravel 

Minerals – 
Nottingham City 
Council 

Sterilisation Medium Minor 

Groundwater Groundwater Flow 
Changes to the 
hydrogeological 
regime. 

Low Minor 

Groundwater 
Abstraction 

Groundwater 
Quality Chemical Pollution Medium Moderate 

Secondary Aquifer Groundwater 
Quality Chemical Pollution Medium Moderate 

Source Protection Zone 
III (Total Catchment)  

Groundwater 
Quality Chemical Pollution Medium Moderate 

On-site Drains 

Water Quality 

Erosion and 
Sedimentation Low Moderate 

Chemical Pollution Low Minor 

Hydrology 
Changes to the 
hydrogeological 
regime. 

Low Minor 

River Trent 
 Water Quality 

Erosion and 
Sedimentation Medium Moderate 

Chemical Pollution Medium Minor 

Hydrology 
Changes to the 
hydrogeological 
regime. 

Medium Minor 

Biodiversity Erosion and 
Sedimentation 

High Moderate 

Beeston Canal 
 Water Quality 

Erosion and 
Sedimentation Low Moderate 

Chemical Pollution Low Minor 

Hydrology 
Changes to the 
hydrogeological 
regime. 

Low Minor 

Surfacewater 
Abstractions (various) 
 

Water Quality/ 
Supply 
 

Erosion and 
Sedimentation Medium Moderate 

Chemical Pollution Medium Minor 
Local Nature Reserve 
 

Water Quality/ 
Biodiversity 
 

Erosion and 
Sedimentation 

Medium Minor 

Chemical Pollution Medium Minor 
Site of Importance for 
Nature Conservation 

Water Quality/ 
Biodiversity 

Erosion and 
Sedimentation 

Medium Minor 

Chemical Pollution Medium Minor 

Local vegetation Biodiversity Erosion and 
Sedimentation Low Minor 

Note: All magnitudes of Impact are adverse.  

 
 

Operation 

8.8.28 Operational effects of wind farms are associated with the permanent site infrastructure, including access 
roads, turbine bases and areas of hard standing. This infrastructure can impact upon site drainage, sediment 
removal and erosion processes and on water quality. Although effects during the operational phase may be 
lower in magnitude, they last the lifetime of the wind farm. 
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Hydrology 

Chemical Pollution 

8.8.29 On site activities will be limited to the maintenance of wind turbines. During maintenance activities there may 
be the need to use oils, grease, fuels, lubricants or cleaning agents on site. There is a small risk of chemical 
pollution arising from accidental spillages during these operations. 

Changes to Hydrological Regime 

8.8.30 The increase in the area of less permeable hardstanding on site could Increase the rate and volume of runoff 
due to lower infiltration rates. As well as increasing the risk of downstream flooding, any increases in the 
volume of surface water runoff entering watercourses can alter the water quality and hydrological regime of 
the watercourse. 

8.8.31 Surface water run-off may collect and be channelled through the granular backfill of tracks giving rise to a 
risk of erosion or flooding.   

Erosion and Sedimentation 

8.8.32 The design and location of access tracks could result in the development of preferential flow pathways, 
resulting in the erosion and deposition of sediment. This could result in increased suspended solids in nearby 
watercourses, smothering of on-site vegetation and localised flooding. 

Soils 

Soil Erosion 

8.8.33 Changes in on-site hydrology could increase the speed of surface water runoff and increase the potential for 
erosion and transportation of sediment.   

Chemical Pollution 

8.8.34 A pollution event could have adverse effects on the soils in the vicinity of the incident. 

Geology 

8.8.35 The location of foundations, access tracks and services can have an adverse effect by potentially sterilising 
local mineral resources at these positions for the lifetime of the wind farm. 

Hydrogeology 

Changes to Hydrogeological Regime 

8.8.36 Groundwater may collect and be channelled through the granular backfill of tracks giving rise to a risk of 
erosion or flooding.   

Chemical Pollution 

8.8.37 There is a small risk of chemical pollution to groundwaters from accidental spillage of chemicals used and 
stored on-site. 

General Site Maintenance Activities 

8.8.38 On site activities will be limited to the maintenance of wind turbines. During maintenance activities there may 
be the need to use oils, grease, fuels, lubricants or cleaning agents on site. There is a small risk of chemical 
pollution arising from accidental spillages during these operations. 

Flood Risk 

8.8.39 A Flood Risk Assessment has been prepared to inform the development design and support a planning 
application for the development. A flood risk assessment is required because the site is located in Flood 
Zone 3. This FRA has been carried out following the guidance and requirements set out in Planning Policy 
Statement 25 (PPS25): Development and Flood Risk (March 2010). The flood risk assessment was revised 
in response to comments received from the Environment Agency. 

8.8.40 The site area currently consists of various playing fields and agricultural land. The site lies between the River 
Trent and the Beeston Canal and includes sports pitches with associated buildings, as well as two residential 
properties, a sports store/lock-up and an area of arable farmland.  

8.8.41 The site area is located adjacent to the River Trent, and the site and surrounding area are part of the 
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functional floodplain of the river. The floodplain on the left bank of the River Trent, which includes the site 
area, extends from the Beeston Weir upstream of the site to beyond the Clifton Bridge approximately 600m 
downstream of the site boundary. This area is defined as “Functional Floodplain” by the Environment 
Agency, and is an area is expected to flood with an annual probability of 1 in 20 years (5%) or greater. 

8.8.42 Wind turbine developments are defined as “essential Infrastructure” in Planning Policy Statement 25 
(PPS25).  Since the development site is located in Flood Zone 3, this form of development can be 
considered appropriate where made flood-safe, and the Exception Test should be carried out.    

8.8.43 The site is within the functional floodplain of the River Trent and the likelihood of the site area being flooded 
is acknowledged in the development proposals; the energy generation installation has been designed to be 
flood-safe by raising the wind turbine foundation level to avoid exposing the essential components to flood 
water. 

8.8.44 Currently there are no significant impermeable areas within the site, and the development proposals do not 
alter the surface water and drainage regime within the site or surrounding area. There are no specific 
drainage systems required for the proposed development, and it is considered that the development will not 
materially affect surface water runoff from the site. If required, the development could incorporate 
Sustainable Drainage Systems to manage surface water runoff in accordance with the Environment Agency’s 
requirements.  

8.8.45 In response to comments from the EA, the ramp part of the new access will be of a temporary construction. 
The raised wind turbine foundations and the temporary ramped part of the new access track take up a very 
small amount volume within the existing floodplain (0.1%). Whilst this impact of this is considered to be 
negligible and there is not considered to be any material increase in flood risk elsewhere caused by the 
proposed development, the loss of floodplain storage caused by the turbine plinths has been compensated.  

 

 



AECOM Grove Farm Wind Energy Project - Environmental Statement - Volume 1 – Main Text 175 
 

 

Table 8.15: Significance of Effects (Operation) 

Feature Attribute Potential Impact Value 
Magnitude of 
Impact 

Alluvial Sand and 
Gravel 

Minerals – 
Nottinghamshire 
County Council 

Sterilisation Medium Minor 

Alluvial Sand and 
Gravel 

Minerals – 
Nottingham City 
Council 

Sterilisation Medium Minor 

Groundwater Groundwater Flow 
Changes to the 
hydrogeological 
regime. 

Low Negligible 

Groundwater 
Abstraction 

Groundwater 
Quality Chemical Pollution Medium Minor 

Secondary  Aquifer Groundwater 
Quality Chemical Pollution Medium Minor 

Source Protection Zone 
III (Total Catchment)  

Groundwater 
Quality Chemical Pollution Medium Minor 

On-site Drains 

Water Quality 

Erosion and 
Sedimentation Low Negligible 

Chemical Pollution Low Minor 

Hydrology 
Changes to the 
hydrogeological 
regime. 

Low Minor 

River Trent 
 Water Quality 

Erosion and 
Sedimentation Medium Negligible 

Chemical Pollution Medium Minor 

Hydrology 
Changes to the 
hydrogeological 
regime. 

Medium Minor 

Biodiversity Erosion and 
Sedimentation 

High Negligible 

Beeston Canal 
 Water Quality 

Erosion and 
Sedimentation Low Negligible 

Chemical Pollution Low Minor 

Hydrology 
Changes to the 
hydrogeological 
regime. 

Low Minor 

Surfacewater 
Abstractions (various) 
 

Water Quality/ 
Supply 
 

Erosion and 
Sedimentation Medium Negligible 

Chemical Pollution Medium Minor 
Local Nature Reserve 
 

Water Quality/ 
Biodiversity 
 

Erosion and 
Sedimentation 

Medium Negligible 

Chemical Pollution Medium Minor 
Site of Importance for 
Nature Conservation 

Water Quality/ 
Biodiversity 

Erosion and 
Sedimentation 

Medium Negligible 

Chemical Pollution Medium Minor 

Local vegetation Biodiversity Erosion and 
Sedimentation Low Negligible 

Note: All magnitudes of Impact are adverse. 

 

Decommissioning 

8.8.46 Potential impacts arising from decommissioning activities are likely to be similar to those for construction 
activities. Impacts are expected to be similar to, but on a smaller scale, than construction impacts.   

Cumulative 

8.8.47 No cumulative impacts have been identified. At the time of writing, there were no planned developments 
within the site boundary or in the immediate vicinity of the proposed site. 
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8.9 Mitigation Measures 

8.9.1 This mitigation strategy has been formulated to address potential effects over the whole life of the wind 
turbine development from construction, operation and decommissioning. The specific mitigation measures 
that have been utilised in each of these stages are described in detail in the following section. 

Construction 

8.9.2 Mitigation measures in relation to the water and soil environment include use of best practice during 
construction to prevent or minimise spillage risk and spillage effects. A Construction Method Statement 
(CMS), approved by the Environment Agency and local authorities (Nottingham City Council and Broxtowe 
Borough Council) will be developed, covering each construction activity before construction commences. 
This will include compliance with all of the guidance contained in the relevant Pollution Prevention Guidance 
(PPG) notes listed in Table 8.2. 

Project Management 

8.9.3 The Contractor will be required to demonstrate application of the relevant PPGs, in addition to detailing 
specific application of SUDS as detailed in the CIRIA publications listed in Table 8.2. 

8.9.4 An Environmental Clerk of Works will be available during construction. 

8.9.5 The application of good practice as defined under “Good Practice During Wind Farm Construction” will 
ensure there are no significant risks to surface waters and groundwater.  

8.9.6 There will be ongoing communication with the Environment Agency to ensure that construction activities are 
timed to minimise the potential adverse effects and ensure that none of these effects are likely to be 
significant. 

On-site Access Tracks and Cable Trenches 

8.9.7 The track layout has been designed to minimise the total length of tracks whilst taking into account other 
constraints such as archaeology and land use. The cable routes will follow the access tracks so the 
construction process for the laying of cables will not result in any additional stripping of surface vegetation or 
exposure of additional areas of soil. The cables will be buried with a layer of soft sand (to be imported to 
site), therefore there is likely to be some superfluous excavated material that will not be used for backfilling 
trenches. It is envisaged that topsoil and other surplus material beneath the access track footprint will be 
stored off site, in preference to stockpiling the material, for re-use later in the project. This is to prevent any 
loss of flood storage capacity of the site. All necessary consents will be obtained for removal and storage of 
material from the site. 

8.9.8 All earthworks operations will need to be undertaken in accordance with BS6031:2009 ‘Code of Practice for 
Earthworks’. Land disturbance will be kept to a minimum and disturbed areas re-vegetated as soon as 
possible after construction. Soil excavation will be undertaken with consideration given to the prevailing 
ground and weather conditions when programming the execution of the works to reduce the potential for 
mobilisation of exposed soil and/or sediment. Excavated soils will be stored off site. This will reduce the risk 
of sediment being mobilised during rainfall events, which could be washed into watercourses or drains. 

8.9.9 All areas of unused and exposed soil following reinstatement of the access track route and cable trenches 
will be reseeded or otherwise covered as soon as possible.  Erosion protection matting may also be used to 
minimise sediment being entrained by water flow or becoming entrained by the wind if allowed to dry out. If 
appropriate, consideration will be given to the use of small dams or other interceptors in any ditches that run 
from the site to any downstream watercourse. It is likely to be impractical to cover the ground with erosion 
protection matting in the areas of the trench works and therefore these areas of trench works will be stripped 
of cover for as short a time as possible before the laying of the cables in order to limit the amount of time that 
the underlying soil is exposed. The excavated material will be reseeded as soon as possible after cable 
laying.  

8.9.10 Material excavated for the access track construction will be temporarily stored alongside of the excavation to 
reduce water inflow to the open excavation. This inflow could alter flow paths across the site or lead to 
reduction in water quality with movement of fines if the access tracks are over/close to water courses. SUDS 
methodology will avoid the need to pump excavations of excess water. 

8.9.11 A SUDS drainage system will be constructed in order to minimise discharge rates and remove suspended 
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solids. Water from the drainage ditches will be treated to remove suspended solids before being pumped to 
soakaway areas. Silt-traps will be created to capture suspended sediment in water issuing from excavations. 
In addition, a sediment and erosion control plan will be developed to identify site risks.   

Turbine Bases and Crane Pads 

8.9.12 All earthworks operations will need to be undertaken in accordance with BS6031:2009 ‘Code of Practice for 
Earthworks’. Land disturbance will be kept to a minimum and disturbed areas re-vegetated as soon as 
possible after construction. Soil excavation will be undertaken with consideration given to the prevailing 
ground and weather conditions when programming the execution of the works to reduce the potential for 
mobilisation of exposed soil and/or sediment. Excavated soils will be stored off site. This will reduce the risk 
of sediment being mobilised during rainfall events, which could be washed into watercourses or drains. 

8.9.13 A sump will be provided within the turbine foundation and crane pad excavations to provide a location to 
locate the pump if required for dewatering. This sump will also provide some settlement of suspended solids. 
Water from the sump and any bunded storage areas will be treated to remove suspended solids before being 
pumped to soakaway areas. 

8.9.14 It is envisaged that the soils excavated beneath the turbine foundation footprint will be stored offsite, in 
preference to stockpiling the material, for re-use later in the project. This is to prevent any loss of flood 
storage capacity of the site. All necessary consents will be obtained for the removal and storage of material 
from the site. Much of the material excavated during construction of the turbine bases will be reinstated 
following construction; however each turbine foundation will result in approximately 350m3 of surplus 
material.  It is envisaged all this surplus material will be re-used elsewhere or disposed of.  All necessary 
consents will be obtained from the relevant authorities. 

8.9.15 Surface water that may contain suspended sediment will be treated according to the guidelines in PPG5 and 
the Construction Method Statement. 

8.9.16 Concrete will be imported from a local batching plant or a concrete batching plant, though small amounts for 
grouting and patching may need to be mixed on site. Concrete batching on site will be avoided where 
possible, but if any on site batching is required, cementitious material will be batched at locations at least 
50m from all watercourses to prevent cement leachate from entering watercourses. Any spillages will be 
contained and channelled to settlement or filter tanks / ponds. Sulphate resistant concrete will be used in 
construction to minimise acidification of subsurface water.  

8.9.17 During the concrete pouring, the concrete will be pumped to the required area. There will be no requirement 
for the use of concrete skips or buckets. Regular checking and maintenance of the concrete pumps and 
piping will be undertaken to ensure there are no leaks or accidental spills. 

8.9.18 Washing out of vehicles or equipment will only take place in controlled areas. A suitable area will be 
identified in accordance with PPG5 and in consultation with the Environment Agency before construction 
commences.   

Temporary Construction Compound 

8.9.19 The temporary construction compound will be located at least 50 m from all surface water bodies where 
possible. If the buffer zone has to be reduced impermeable liners and bunds will need to be used to prevent 
materials entering the water body. 

8.9.20 The temporary compound will comprise a layer of geotextile material overlain with crushed rock and will be 
designed to ensure surface run-off is directed into a central collection point for disposal at an appropriate 
waste disposal facility.   

8.9.21 The temporary compound will be removed following the construction phase and reinstated using topsoil and 
turf from the site. 

Fuels, Oils and Chemicals 

8.9.22 A location map of all potential contamination sources will be produced, and will include fuel, oil and chemical 
storage areas; vehicle compounds, refuelling sites, waste storage areas.   

8.9.23 An inventory of all chemicals, fuels and oils will be kept up to date and available on site. Spill contingency 
plans will be created for each of the items on the inventory. These will be supported by warning notices and 
appropriate spillage containment equipment and materials at key locations. 
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8.9.24 A site drainage plan, SUDS methodology and a pollution incident response plan, in accordance with PPG21, 
will be included in the Contractor’s CMS which will be approved by the Engineer before commencement of 
works. 

8.9.25 Chemicals, fuels and oils will need to be stored in secure and designated storage areas and in accordance 
with the appropriate regulatory requirements, including the Control of Pollution (Oil Storage) (England) 
Regulations 2001 and COSHH Regulations 1994. Storage areas will all need to be located on hardstanding 
areas so as to prevent the possible infiltration of contaminants into the soil. 

8.9.26 Refuelling of plant will be undertaken in accordance with the guidance contained within PPG7. All re-fuelling 
of plant will take place in appropriate areas i.e. ones that have an impervious base and are bunded or 
provided with interceptor drains. Spill kits will be kept with all vehicles on site and all bowsers are to be 
double skinned or have a bund. Vehicles and equipment will not be left unattended during re-fuelling. In order 
to prevent materials leaking from static plant, such as pumps and generators, contaminating the ground, 
static plant will be placed on drip trays wherever practicable.   

8.9.27 All pumps, generators and similarly fuelled equipment will be placed on drip trays or in a bunded area and no 
vehicles or equipment will be allowed to enter the watercourse at any stage.  Drip trays will be positioned 
away from any watercourse or drain. All vehicles, pumps, generators and similarly fuelled equipment will be 
maintained to a high standard to reduce potential pollution incidents. 

8.9.28 All valves, hoses and associated re-fuelling equipment will be regularly inspected to ensure that they are still 
in a suitable condition. This equipment will be protected from vandalism and unauthorised interference and 
will be turned off and securely locked when not in use. 

8.9.29 All storage of drums of fuel, oil, grease, chemicals and all other hazardous material will be within the 
temporary construction compound. Any spillages or leaks will be dealt with promptly and all waste disposed 
of in an appropriate manner. All tanks, drums and other containers will be clearly marked as to their contents. 
Before any tank is removed or perforated, all contents and residues will be emptied by a competent operator 
for safe disposal. 

8.9.30 All bunds will have a capacity of at least 110% of the storage volume and will be covered where practical to 
prevent collection of rainwater.  

8.9.31 Any staff involved in fuel handling will be given appropriate training, and site specific procedures will be 
developed for all staff. Workers will be made aware of their statutory responsibility under Section 161 of the 
Water Resources Act 1991 not to, ‘’cause or knowingly permit’’ water pollution.  The training and handling 
procedures will follow the recommendations contained within PPG21. 

Operation 

On-Site Access Tracks 

8.9.32 Drainage channels for access tracks will be inspected on a regular basis to ensure they are free of debris 
and that the natural water flow pathways are being maintained.  

SUDS 

8.9.33 A SUDS drainage system will be designed and constructed to reduce run-off rates from the access tracks 
and to minimise pollutant and sediment concentrations in surface water run-off, thus protecting the quality of 
the groundwater and watercourses. 

8.9.34 The SUDS systems will be designed and constructed within the application site boundary which will ensure 
that: 

- the impact of the development does not exacerbate flood risk at any other point (either upstream or 
downstream); 

- the frequency of discharge rates from the new development is equal to the frequency of discharge rates 
discharged at the undeveloped site; 

- the frequency of volumes of runoff from the new development is equal to the frequency of volumes that 
discharged at the undeveloped site; and 

- serious pollution events can be wholly contained within SUDS components so minimising the damage to 
the drainage system, and helping ensure that high concentrations of contaminants are not conveyed to the 
receiving watercourse. 
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Monitoring During Operation 

8.9.35 Periodic inspection of drainage channels will be undertaken during the operational phase of the works to 
ensure that they are operating correctly. If any are blocked or impaired, they will be cleaned of silt/vegetation 
if required. 

8.9.36 Periodic water quality monitoring will be carried out if required, in agreement with the Environment Agency. 

General Site Practice 

8.9.37 Non-routine on-site maintenance activities, e.g. the use of cranes, may introduce similar risks as the 
construction phase. These operations should be undertaken with consideration of the Construction Method 
Statement. 

Decommissioning 

8.9.38 The decommissioning process is anticipated to have similar effects to those expected during the construction 
phase, but on a smaller scale.  Therefore, similar mitigation measures to the construction phase will be 
implemented; details to be provided prior to decommissioning and implemented as and when appropriate. 
Any new legislation/guidelines that arise prior to decommissioning will be adhered to. 

Cumulative 

8.9.39 No cumulative impacts have been identified.   

8.10 Residual Impacts 

8.10.1 The potential for pollution of the water environment during the construction, operation and decommissioning 
stages has been considered. This section takes into account the mitigation measures described in the 
previous section and hence effectively forms an assessment of residual impacts and effects once mitigation 
measures have been taken into consideration. 

8.10.2 The magnitude of impact without mitigation and the residual magnitude of impact (i.e. the remaining impact 
taking into account the implementation of the above mitigation) are described in Tables 8.16 (Operation) and 
8.17 (Construction).  
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Table 8.16: Significance of Effects (Construction) 

Feature Attribute Potential Impact Value 
Magnitude of 
Impact 

Residual Magnitude of 
Impact (with Mitigation) 

Significance of 
Residual Impact 

Alluvial Sand and Gravel Minerals – Nottinghamshire 
County Council Sterilisation Medium Minor Minor Slight 

Alluvial Sand and Gravel Minerals – Nottingham City 
Council Sterilisation Medium Minor Minor Slight 

Groundwater Groundwater Flow Changes to the 
hydrogeological regime. Low Minor Negligible Neutral 

Groundwater Abstraction Groundwater Quality Chemical Pollution Medium Moderate Minor Slight 

Secondary ‘A’ Aquifer Groundwater Quality Chemical Pollution Medium Moderate Minor Slight 

Source Protection Zone  Groundwater Quality Chemical Pollution Medium Moderate Minor Slight 

On-site Drains 
Water Quality 

Erosion and Sedimentation Low Moderate Minor Neutral 

Chemical Pollution Low Moderate Minor Neutral 

Hydrology Changes to the 
hydrogeological regime. Low Minor Negligible Neutral 

River Trent 
 

Water Quality 
Erosion and Sedimentation Medium Moderate Minor Slight 

Chemical Pollution Medium Moderate Minor Slight 

Biodiversity Erosion and Sedimentation High Moderate Minor Slight 

Hydrology Changes to the 
hydrogeological regime. Medium Minor Negligible Neutral 

Beeston Canal 
 

Water Quality 
Erosion and Sedimentation Low Moderate Minor Neutral 

Chemical Pollution Low Moderate Minor Neutral 

Hydrology Changes to the 
hydrogeological regime. Low Minor Negligible Neutral 
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Feature Attribute Potential Impact Value 
Magnitude of 
Impact 

Residual Magnitude of 
Impact (with Mitigation) 

Significance of 
Residual Impact 

Surfacewater Abstractions 
(various) 
 

Water Quality/ Supply 
 

Erosion and Sedimentation Medium Moderate Minor Slight 

Chemical Pollution Medium Moderate Minor Slight 

Local Nature Reserve 
 

Water Quality/ Biodiversity 
 

Erosion and Sedimentation Medium Minor Negligible Neutral 

Chemical Pollution Medium Moderate Minor Slight 

Site of Importance for Nature 
Conservation 

Water Quality/ Biodiversity 
Erosion and Sedimentation Medium Minor Negligible Neutral 

Chemical Pollution Medium Moderate Minor Slight 

Local vegetation Biodiversity Erosion and Sedimentation Low Minor Negligible Neutral 

Note: All residual effects are adverse. 

 

Table 8.17: Significance of Effects (Operation) 

Feature Attribute Potential Impact Value 
Magnitude 
of Impact 

Residual Magnitude of 
Impact with Mitigation 

Significance of 
Residual Impact 

Alluvial Sand and Gravel Minerals – Nottinghamshire 
County Council Sterilisation Medium Minor Minor Slight 

Alluvial Sand and Gravel Minerals – Nottingham City 
Council Sterilisation Medium Minor Minor Slight 

Groundwater Groundwater Flow Changes to the 
hydrogeological regime. Low Negligible Negligible Neutral 

Groundwater Abstraction Groundwater Quality Chemical Pollution Medium Minor Negligible Neutral 

Secondary ‘A’ Aquifer Groundwater Quality Chemical Pollution Medium Minor Negligible Neutral 

Source Protection Zone  Groundwater Quality Chemical Pollution Medium Minor Negligible Neutral 

On-site Drains Water Quality Erosion and Sedimentation Low Negligible Negligible Neutral 



AECOM Grove Farm Wind Energy Project - Environmental Statement - Volume 1 – Main Text 182 
 

 

Feature Attribute Potential Impact Value 
Magnitude 
of Impact 

Residual Magnitude of 
Impact with Mitigation 

Significance of 
Residual Impact 

Chemical Pollution Low Minor Negligible Neutral 

Hydrology Changes to the 
hydrogeological regime. Low Minor Negligible Neutral 

River Trent 
 

Water Quality 
Erosion and Sedimentation Medium Negligible Negligible Neutral 

Chemical Pollution Medium Minor Negligible Neutral 

Biodiversity Erosion and Sedimentation High Negligible Negligible Neutral 

Hydrology Changes to the 
hydrogeological regime. Medium Minor Negligible Neutral 

Beeston Canal 
 

Water Quality 
Erosion and Sedimentation Low Negligible Negligible Neutral 

Chemical Pollution Low Minor Negligible Neutral 

Hydrology Changes to the 
hydrogeological regime. Low Minor Negligible Neutral 

Surfacewater Abstractions 
(various) 
 

Water Quality/ Supply 
 

Erosion and Sedimentation Medium Negligible Negligible Neutral 

Chemical Pollution Medium Minor Negligible Neutral 

Local Nature Reserve 
 

Water Quality/ Biodiversity 
 

Erosion and Sedimentation Medium Negligible Negligible Neutral 

Chemical Pollution Medium Minor Negligible Neutral 

Site of Importance for 
Nature Conservation 

Water Quality/ Biodiversity 
Erosion and Sedimentation Medium Negligible Negligible Neutral 

Chemical Pollution Medium Minor Negligible Neutral 

Local vegetation Biodiversity Erosion and Sedimentation Low Negligible Negligible Neutral 
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8.11 Evaluation of Significance 

Geology, Soils and Hydrogeology 

8.11.1 The construction and operation of the wind farm over its lifetime will have a slight adverse effect upon the 
alluvial sand and gravel mineral deposits beneath the footprint of the development. The sand and gravel 
deposits in Nottinghamshire (excluding Nottingham City) have been designated as a resource to be 
safeguarded in the preliminary safeguarding recommendations put forward as part of the draft Nottinghamshire 
Minerals Safeguarding Background Paper (2009). However the area of potential mineral deposits sterilized 
beneath the footprint of the development within Nottingham County Council boundary is insignificant in relation 
to the 47,067 hectares of sand and gravel resource put forward for safeguarding. 

8.11.2 No Mineral Safeguarding Areas have been defined or are proposed by Nottingham City Council. 

8.11.3 There are not expected to be any residual negative effects on geology, hydrogeology or soils during either the 
construction, operational or decommissioning stages of the proposed Wind Farm project. 

Hydrology 

8.11.4 Potential water quality impacts resulting from the proposed Wind Farm development during the construction 
phase include deterioration in water quality due to increased suspended solids and the potential risk of 
accidental spillages of chemical pollutants. However, after mitigation, the residual impact is considered to be 
‘Slight Adverse’ and is therefore ‘Not Significant’. No operational or cumulative effects are expected on 
hydrology as a result of the proposed Wind Farm. It is anticipated that the decommissioning phase will have 
similar effects to those expected during the construction phase. 

8.12 Cumulative Impacts 

8.12.1 No cumulative impacts have been identified.   

8.13 Summary and Conclusions 

8.13.1 This chapter has described the baseline conditions on hydrology, geology, soils, minerals, hydrogeology and 
potential ground contamination of the proposed Wind Farm site and its surroundings. The chapter highlights 
the potential effects, proposed mitigation measures, residual effects and their likely significance.  

Geology, Soils and Hydrogeology 

8.13.2 The geology beneath the site has been identified as alluvial sands and gravels overlying bedrock of the Mercia 
Mudstone Group, which is Triassic in age. 

8.13.3 The site is in close proximity to a Source Protection Zone III (SPZ Total Catchment) and 2 licensed 
groundwater abstractions. The superficial soils have been designated as a Secondary “A” aquifer by the 
Environment Agency. 

8.13.4 The alluvial sand and gravel deposits beneath the site which lie outside the City of Nottingham Council 
boundary have been identified in the draft Nottinghamshire Minerals Safeguarding Paper as a resource to be 
safeguarded in the preliminary recommendations. 

8.13.5 Potential geology, soil and hydrogeology impacts resulting from the proposed Wind Farm development during 
the construction and operation phase have been identified. However, after mitigation, the residual impact is 
considered to be ‘Slight Adverse’ and therefore ‘Not Significant’. 

Hydrology 

8.13.6 The site lies between the River Trent and the Beeston Canal and is located within the 1 in 75 year flood risk 
zone of the River Trent. The River Trent is designated as Cyprinid under the EC FFD and there is a coarse 
fishery located adjacent to the site. 

8.13.7 Potential water quality impacts resulting from the proposed Wind Farm development during the construction 
phase have been identified. However, after mitigation, the residual impact is considered to be ‘Slight Adverse’ 
and therefore ‘Not Significant’.  

Conclusion 

8.13.8 In conclusion, no ‘Significant’ residual negative effects are predicted on the hydrological, hydrogeological and 
geological environment as a result of the proposed Wind Farm development. 
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9.1 Introduction 

9.1.1 This chapter examines the known archaeology and built heritage in the area of the proposed Grove Farm Wind 
Farm, hereafter referred to as “the Development”, as well as considering the potential for previously 
unrecorded archaeological remains. Assessment is made of the likely significant effects of the development 
upon archaeology and cultural heritage. The site location can be seen on Figure 1.1.  The Development 
comprises three wind turbines and associated infrastructure including access tracks.  Further details of the 
Development are discussed in Chapter 3. 

9.1.2 An immediate study area of approximately 2 km from the site boundary was assessed to gain an 
understanding of the nature of the surrounding archaeological landscape and to place sites within their wider 
context. In addition, sites within a wider study area of 5 km was also examined to allow for the assessment of 
impacts on the setting of heritage assets. 

9.1.3 Research for this study involved gathering information from the Nottinghamshire Historic Environment Record 
(HER), Nottingham City Historic Environment Record (HER) and the National Monuments Record (NMR). 
Available historic maps and the documentary evidence were examined and a walkover survey was undertaken. 

9.1.4 The site is located in Nottingham, on the administrative boundary between Nottinghamshire and Nottingham 
City, and is part of the University of Nottingham. The site is underlain by a mix of Radcliffe Formation with 
mudstone and fine grained sandstone and Gunthorpe formation with mudstone on bed of green dolomitic 
siltstone (BGS 1996). The soils are made of river alluvium normally comprising deep stoneless permeable fine 
loamy soils affected by ground water and at risk flooded (Soil Survey of England and Wales 1983). The land 
within the site currently comprises sports fields and arable farmland. 

9.2 Scope of Assessment 

9.2.1 The scope of the assessment was to: 

• Determine the presence of known archaeological and built heritage sites that may be affected by the 
proposed development. 

• Assess the likely potential of finding previously unrecorded archaeological remains during the 
construction programme. 

• Identify impacts upon archaeological features. 

• Identify potential impacts upon the setting of heritage assets in the surrounding area. 

• Suggest mitigation measures based upon the results of the above research. 

9.3 Legislation and Policy Framework 

9.3.1 National legislation and guidance that is relevant to cultural heritage for this area comprises: 

• Ancient Monuments and Archaeological Areas Act 1979 

• Planning (Listed Buildings and Conservation Areas) Act 1990 

• Planning and Policy Statement 5: Planning for the Historic Environment 

• Localism Act 2011 

9.3.2 PPS5 provides the national policy framework for decision making affecting historic buildings and areas. In 
particular, Policy HE9 provides principles guiding the consideration of applications affecting the significance of 
cultural heritage assets. Annex 2 of PPS5 defines the significance as the value of a heritage asset to this and 
future generations because of its heritage interest, which may be archaeological, architectural, artistic or 
historic. Policy HE10 considers the issue of development affecting the setting of an asset. Setting is described 
in Annex 2 of PPS5 as the surroundings in which a heritage asset is experienced.  

9.3.3 Although Localism Act will supersede the regional spatial strategy, the strategy will not be revoked until a 

9 Archaeology and Cultural Heritage 
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commencement order has been enacted and therefore the policies still need to be taken into consideration. 
The present regional spatial strategy is the East Midlands Regional Plan (July 2008). The following polices are 
applicable to archaeology and cultural heritage until revoked: 

• Policy 26: Protecting and Enhancing the Regions Natural and Cultural Heritage 

• Policy 27: Regional Priorities for the Historic Environment 

9.3.4 The site spans the Nottingham City and Broxtowe Borough Council boundaries and thus two sets of local plans 
are relevant. Local plans and polices related to cultural heritage comprise: 

• Greater Nottingham Local Development Framework Draft Publication February 2010: Policy 10 Design, 
The Historic Environment and Enhancing Local Identity; 

• Nottingham Local Plan November 2005; Policies: 

BE10 Development within the cartilage, or affecting the setting of a listed building; 

BE12 Development in Conservation Areas; 

BE14 Historic parks and gardens; 

BE15-17 Archaeology. 

9.4 Other guidance 

9.4.1 In addition to the policy framework described above, English Heritage provides guidance which is relevant to 
the assessment of cultural heritage assets. In particular Conservation Principles (English Heritage, 2008) 
states that the interest of heritage assets may be historic, evidential, aesthetic or communal. Other English 
Heritage guidance, Wind Energy & the Historic Environment (2008a) includes a discussion on assessing the 
effect of wind farms and their associated infrastructure upon the wider landscape and lists a number of factors 
to be borne in mind when assessing the acceptability of developments within the setting of historic sites. 

9.5 Consultation 

9.5.1 Consultation has been undertaken with both the Nottinghamshire Senior Archaeological Officer and the 
Nottingham City Archaeologist. This has indicated that the area proposed for development will require further 
archaeological investigations. This is to enable the planning authorities to make an informed decision 
regarding a planning application for development on the site in terms of archaeology and cultural heritage. The 
first stage of these have been undertaken as part of this assessment and have comprised geomorphological 
and palaeoenvironmental surveys. These will provide further information to inform mitigation measures. These 
are discussed in more detail in section 9.13.  

9.6 Methodology 

Data Sources 

9.6.1 The archaeological assessment has been undertaken following guidelines from the Institute for Archaeologists 
for archaeological desk-based assessments (2008) and the Design Manual for Roads and Bridges (DMRB).   

9.6.2 The sources consulted were:  

• Nottinghamshire Historic Environment Record; 

• National Monuments Record for archaeology and listed buildings; 

• Nottinghamshire Library and Archive Centre; and 

• Envirocheck Report. 

9.6.3 A walkover survey of the proposed development area and site visits to the wider study area to assist with the 
assessment of setting were undertaken.  The site walkover was undertaken to assess the site for the presence 
of any above-ground previously unrecorded heritage assets. The site visit for the setting assessment 
comprised visits to accessible heritage assets to assess intervisibility with the development and to inform the 
description of setting.  

9.6.4 A geomorphological survey was undertaken during April 2011 to record and characterise the underlying 
geological stratigraphy and palaeoenvironmental nature of the subsurface deposits. These data were 
combined with LiDAR data to provide detailed subsurface deposit modelling within the Development Site.  
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9.6.5 Geotechnical investigations were undertaken at the site in September 2011. These ground investigations were 
monitored by an archaeologist with the aim of recording any archaeological or palaeoenvironmental deposits 
and to record the subsurface stratigraphy. The results were combined with the geomorphological survey 
results to produce an updated subsurface geomorphological map 

9.6.6 A geophysical survey was undertaken in October 2011. The objective of this survey was to produce a plan of 
anomalies within the site boundary. This would allow a better understanding of the possible locations and form 
of possible archaeological and geoarchaeological near surface features to be gained and to inform any 
possible further archaeological investigations.  

Impact Assessment Methodology 

9.6.7 No standard method of evaluation and assessment is provided for the assessment of effect significance with 
regards to cultural heritage. Therefore, a set of evaluation and assessment criteria have been developed using 
a combination of PPS5, the Design Manual for Roads and Bridges (DMRB) guidance on Cultural Heritage and 
Transport Analysis Guidance (TAG). 

9.6.8 PPS5 defines significance of heritage assets as “The value of a heritage asset to this and future generations 
because of its heritage interest.” (PPS5, Annex 2). In addition, PPS5 and English Heritage guidance set out 
criteria which should be considered when assessing the significance of cultural heritage assets, which include 
archaeological, architectural, artistic and historic values (PPS5). These are subdivided into historic, evidential, 
aesthetic or communal values (PPS5 Practice Guide and EH guidance). These criteria have therefore been 
used in the assessment of significance for each asset.  

9.6.9 This information, in conjunction with professional judgement, has been used to assess the significance of 
heritage assets.  

9.6.10 The criteria for assessing the sensitivity of heritage assets is presented in Table 9.1. 

Table 9.1 Determining Cultural Heritage Sensitivity 
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Sensitivity Examples 

Very High 

- World Heritage Sites; 
- Assets of acknowledged international importance; 
- Other buildings of recognised international importance; and 
- Historic landscapes of international sensitivity, whether designated or not. 

High 

- Scheduled Monuments; 
- Undesignated sites/features of schedulable quality and importance; 
- Listed Buildings; 
- Undesignated structures of clear national importance; and 
- Designated & undesignated historic landscapes of outstanding interest. 

Medium 

- Sites/features that contribute to regional research objectives; 
- Unlisted buildings that can be shown to have exceptional qualities in their fabric 

or historical association; 
- Historic townscape or built-up areas with historic integrity in their buildings, or 

built settings; and 
- Designated special historic landscapes and undesignated historic landscapes of 

regional sensitivity. 

Low 

- Undesignated sites/features of local importance; 
- ‘Locally Listed’ buildings and unlisted buildings of modest quality in their fabric or 

historical association; and 
- Historic landscapes whose sensitivity is limited by poor preservation and/or poor 

survival of contextual associations or with specific and substantial importance to 
local interest groups. 

Negligible 

- Assets with very little or no surviving archaeological interest; 
- Buildings of no architectural or historical note; buildings of an intrusive character; 

and 
- Landscapes with little or no significant historical interest. 

Unknown 
- Archaeological sites/features where the importance of the resource cannot be 

ascertained; and 
- Buildings with some hidden (i.e. inaccessible) potential for historic significance. 

 

9.6.11 The magnitude of the potential impact is assessed for each site or feature independently of its archaeological 
or historical value.  The impact magnitude categories are adapted from the TAG and DMRB guidance and are 
presented in Table 9.2 below. 
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Table 9.2 Determining Magnitude of Impact 

Magnitude Example Criteria 

Major Change to most or all key archaeological/historic building/historic landscape 
elements or their setting, such that the resource is totally altered. 

Intermediate Changes to many key archaeological/historic building/historic landscape elements 
or their setting, such that the resource is clearly modified. 

Minor Changes to key archaeological/historic building/historic landscape elements, such 
that the asset or its setting is slightly altered. 

Negligible Very minor changes to elements. 
No Change No change 

 

9.6.12 An assessment of the predicted magnitude of impact is made both prior to the implementation of mitigation and 
after the implementation of mitigation to identify residual impacts. This demonstrates the effectiveness of 
mitigation and provides the framework for the assessment of significance which takes mitigation measures into 
consideration. Impacts may be positive of negative. 

9.6.13 By combining the value of the cultural heritage resource with the predicted magnitude of impact, the 
significance of the impact can be determined. This is undertaken following Table 9.3 below. The significance of 
impacts can be beneficial or adverse. 

Table 9.3 Significance of Impact 

Significance of Effect 
Magnitude of Change 

Major Intermediate Minor Negligible No change 

C
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Very high Very Large Large/Very 
Large 

Moderate/ 
Large Slight Neutral 

High 
Large/Very 

Large 
Moderate/ 

Large 
Slight/ 

Moderate Slight Neutral 

Medium 
Moderate/ 

Large Moderate Slight Neutral/ Slight Neutral 

Low 
Slight/ 

Moderate Slight Neutral/ Slight Neutral/ Slight Neutral 

Negligible Slight Neutral/ Slight Neutral/ Slight Neutral Neutral 

Note: Shaded boxes indicate a significant effect in terms of EIA 

9.6.14 Where a choice of two impact significance descriptors is available only one should be chosen. This allows for 
professional judgement and discrimination in assessing impacts on cultural heritage assets. To aid in the 
assignment of significance, significance criteria have been developed to enable effective and transparent 
discrimination between categories. These can be seen in Appendix 9.1 

9.6.15 Unless otherwise stated, impacts are considered to be adverse. 

Assessment of Setting 

9.6.16 To assess the effect of wind farm development on cultural heritage features, the following approach is taken: 

• Identification of designated sites (World Heritage Sites, Scheduled Monuments, Grade I and II* listed 
buildings, Registered Parks & Gardens, Registered Battlefields and Conservation Areas) within c. 5 km 
from the site boundary. Scheduled Monuments and Registered Parks and Gardens up to 10 km away 
have been considered. Outside of this distance it is not anticipated that impacts would be significant. 
Non-designated heritage assets have only been assessed up to 2 km from the development boundary. 

• Identification of sites within this area that fall within the Zone of Theoretical Influence identified by the 
landscape specialists. Sites outside of the ZTI have been excluded from assessment as there will not 
be any intervisibility between the sites. 

• Site visits to affected cultural heritage receptors where access was possible. Where heritage assets fall 
within a village location, the village centre was visited, rather than individual assets within them as many 
assets within villages share a common setting and views towards the proposed wind farm.  

• Definition and description of the significance of individual heritage assets. These have been undertaken 
in relation to the criteria in PPS5, the Practice Guide and English Heritage’s Conservation Principles 
(historic, evidential, aesthetic or communal values). 
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• Definition and description of the setting of individual receptors, including distance from the nearest 
proposed turbine. This will take into account any key views or setting descriptions included within 
designation descriptions and in the HER/NMR entries for non-designated assets. 

• Assessment of the magnitude of change upon the significance of the asset using criteria in Tables 10.1 
and 10.2. Factors detailed in PPS5, Conservation Principles and Wind Energy & the Historic 
Environment are used to make the assessment. 

9.6.17 At present there is no formal guidance on the assessment of setting of cultural heritage features. The 1990 
Planning (Listed Buildings and Conservation Areas) Act states that planning authorities should have regard to 
the desirability of preserving the setting of listed buildings. PPS5 requires that the setting of heritage assets 
should be a consideration when assessing the effect of development (Policies HE1, 6, 7, 8, 9, 10 & 11).  

9.6.18 The publication of English Heritage The Setting of Heritage Assets (2011) occurred following completion of the 
Environmental Impact Assessment. Whilst the report has not been updated to reflect this new guidance, much 
of the methodology employed within this document is in accordance with that published by English Heritage. 
Consequently, the setting assessment is comparable with those undertaken using the new guidance. 

9.6.19 Many of the local and regional policies require this same consideration such as Policy 26 of the East Midlands 
Regional Plan which states “damage to... historic assets or their setting should be avoided wherever and as far 
as possible, recognising that such assets are usually irreplaceable” the Greater Nottingham Draft LDF and 
policy BE10 of the Nottingham Local Plan. These require that the setting of designated heritage assets is taken 
into consideration when assessing the impacts of a proposed development. 

9.6.20 A number of other documents include a requirement for the assessment of setting. The most relevant is 
English Heritage’s Wind Energy & the Historic Environment (2008a). This includes a discussion on assessing 
the effect of wind farms and their associated infrastructure upon the wider landscape. It lists a number of 
factors to be borne in mind when assessing the “acceptability of developments within the setting of historic 
sites.” (pp8). These comprise visual dominance, scale, intervisibility, vistas and sight-lines of designed 
landscapes, movement, sound or light effects and unaltered settings. A full description of each of these factors 
is described within Wind Energy & the Historic Environment (2008a, pp8). 

9.6.21 PPS5 defines setting as:  

“The surroundings in which a heritage asset is experienced. Its extent is not fixed and may change as the 
asset and its surroundings evolve. Elements of a setting may make a positive or negative contribution to the 
significance of an asset, may affect the ability to appreciate that significance or may be neutral.” 

9.6.22 An English Heritage guidance document on the setting of heritage assets has recently been produced and is 
under consultation. This guidance, if adopted, will support PPS5 and provide a basis for advice on the setting 
of heritage assets from English Heritage. The guidance will also aim to ensure that judgements are made 
regarding the importance of setting to a heritage asset and what the implications of impact on the setting may 
be (English Heritage 2010). This guidance has been taken into account when undertaking the assessment.   

9.6.23 A number of other factors must be taken into account when assessing the effect upon setting of cultural 
heritage sites. These include: 

• Original purpose of the asset & its associated setting – The function of the asset and how it was 
designed to fit within the landscape. Although the impact must be assessed on change to the existing 
setting the original intention must be taken into account. 

• Associations – Sites or features associated with the asset which may form part of its setting or 
otherwise influence it. 

• Visual dominance – How visible the asset is within the landscape and how it was designed to be visible 
or otherwise. 

• Views to & from associated sites – Whether the asset was designed to overlook particular sites, to view 
other assets from such sites or be seen from them. 

• Importance – How significant the setting was designed to be for the asset.  
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9.7 Baseline Conditions 

Immediate Study Area (within 2 km) 

9.7.1 There are 188 heritage assets recorded within the 2km study area. Of these 68 were recorded from the 
Nottinghamshire HER with a further 118 from the NMR and two further sites were recorded from analysis of 
aerial photographs. 

9.7.2 Within this chapter, the bracketed numbers after site descriptions relate to those in Appendix 9.2 and on 
Figures 9.1a and 9.1b. 

9.7.3 There are two Scheduled Monuments within the immediate study area. These are Clifton Dovecote (1) and 
Lenton Priory (2). Both are also Grade II listed buildings. The dovecote dates to the early 18th century and is 
located on the village green in Clifton. The priory was founded in 1102 AD (Lewis 2006) and contained an 
infirmary.  Lenton was originally a Cluniac priory and was dissolved in 1538.  

9.7.4 There are 99 listed buildings located in the immediate study area. These include the two previously mentioned 
Scheduled Monuments which are both Grade II listed (1 & 2). The remaining 97 listed buildings comprise six 
Grade I listed buildings, six Grade II* listed buildings and 85 Grade II listed buildings. The listed buildings 
comprise churches, lodges, a cottage, a village cross, a train station and a number of buildings at the Boots 
Pharmaceuticals factories. 

9.7.5 There are two sites on the Register of Parks and Gardens found within the immediate study area. These 
comprise Highfields Park, a former 19th century landscape park opened to the public in 1923 (3), and the 
terraced gardens at Clifton Hall (4). Both are designated Grade II. 

9.7.6 There are four Conservation Areas within the study area surrounding the proposed development site. These 
comprise of Clifton Village. St John’s Grove Beeston, Wilford Village and Wilford House. These are shown on 
Figure 9.3.  

9.7.7 The assets that are found within the 2km study area are described below in chronological order starting with 
the earliest prehistoric assets and progressing through to the present. There are a number of cultural heritage 
assets of multiple phases of occupation found within the study area and consequently these are discussed in 
more than one period description. 

Palaeolithic (Up to c. 10,000BC)  

9.7.8 There is one find spot of Palaeolithic date noted within the immediate study area. This comprised 16 flint axes 
and 30 flint flakes found in a gravel pit at Totte Beck in Beeston (11). These were collected over a period of 
time and not in the same location.  

9.7.9 Evidence of Palaeolithic remains is generally scarce although the Trent Valley has a number of recorded sites. 
The proto-Trent, which was the predecessor of the present-day River Trent, has been identified as a possible 
route along which Palaeolithic populations traversed (McNabb 2006).  

Mesolithic (10,000 – 3500BC) 

9.7.10 There are no heritage assets of Mesolithic date recorded within the immediate study area. This is more likely to 
reflect either a lack of survival or that any remains are yet to be recorded rather than a genuine absence as this 
area along the River Trent, The River would have presented an attractive locale to exploit during this period.  

Neolithic (3500BC – 2000BC) 

9.7.11 There is one site of Neolithic date located within the immediate study area. This is the find spot of a Neolithic 
axe (22). This asset suggests there was activity of this date within the area although no settlement or other 
exploitation has been documented. However, extensive Neolithic activity has been noted within other areas of 
the Trent Valley and there is no reason to suggest otherwise here. The possible Bronze Age pile settlement (7) 
has also been reinterpreted (U Spence Pers. Comm.) as being of Neolithic date although no precise date has 
been established by archaeological investigations.  

Bronze Age (2000BC – 700BC) 

9.7.12 There are 16 heritage assets of Bronze Age date recorded within the immediate study area. Ten of these are 
find spots although some of these may be duplicate recording of the same item.  

9.7.13 The find spots comprise five Bronze Age spear heads. Three spearheads were recovered from the River 
Wilford (70-72). The final two spearheads may be the same find recorded twice although this is not certain. 
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One is accurately located (10) whilst the find spot of the second is only described in general terms but is in the 
same vicinity as the first.  

9.7.14 There are two find spots of Bronze Age axes. The find spot of one axe (75) is recorded in the same general 
area as a socketed axe that has no accurate location. As with the spears these could be possible duplicates. A 
find spot of a Bronze Age sword was also located in the study area in a lake at Highfields Park (17). 

9.7.15 It is possible that a number of these find spots of Bronze Age weaponry represent ritual deposition, particularly 
the ones recovered from riverine locations. 

9.7.16 A group of five cropmarks of possible Bronze Age barrows are recorded. One of these has been partially 
excavated prior to road construction. A cremation within a collared urn dating to the earlier Bronze Age (6) was 
recovered during these excavations. Several additional barrows may be located in the study area based on 
aerial photographic analysis.  

9.7.17 A possible Bronze Age pile settlement was located during dredging in the River Trent in 1931 and was later 
excavated in 1961. Evidence located during these excavations was extensive and included finds of six human 
skulls, deer antlers, Bronze Age spearheads and three dug-out canoes (7). The canoes were fashioned from 
single oak tree trunks and the two best-preserved ones were 28 and 30m in length. These are now located in 
the Nottingham City museum. Each of the six human skulls apparently had a hole in the forehead, possibly 
indicating ritual activity, and certainly suggestive of deposition at similar times based on the similarity of the 
pathology on the skulls. The canoes may have been associated with the possible pile settlement although 
these piles may have been misidentified and actually form Neolithic excarnation platforms (U Spence Pers. 
Comm.). The canoes were recovered from the Beeston side of the River Trent. 

9.7.18 The evidence of the assets suggests that the area was extensively utilised during the Bronze Age. The 
evidence indicates towards a ritual and symbolistic usage of the area rather than for settlement and 
subsistence if the piles are of Neolithic date. However, it may be that settlement activity has not been located 
yet and is present.  

Iron Age (700BC – AD43) 

9.7.19 There are two sites of probable Iron Age date located within the immediate study area.  

9.7.20 The first is of an Iron Age and Roman field system that was uncovered during an evaluation beneath a 19th 
century walled garden features (81). The second site (16) consists of a cropmark of a square enclosure with a 
second angular enclosure attached to the northern side. These cropmarks also suggest a number of small 
circular enclosures, probably roundhouse drip gullies, are located within and surrounding the larger enclosure 
ditches. This site is located within the proposed development site.  

Prehistoric Period  

9.7.21 There are also three other sites that are located in the immediate study area which are noted as falling in the 
prehistoric period but the precise date is currently unknown.  

9.7.22 These sites comprise the find spot of four flint arrowheads. The arrowheads may be Mesolithic to Bronze Age 
in date (8). No further details are available and thus it is not possible to narrow down the date range. 

9.7.23 The second site is that of a probable prehistoric boundary ditch located during an excavation which also 
located later medieval building remains (82). 

9.7.24 The final site of prehistoric date is the find spot of a perforated axe hammer recovered during dredging 
although the precise location is unknown. These types of implement are generally thought to be of late 
Neolithic or early Bronze Age date (Butler 2005).  

Roman (AD43 – c. AD450) 

9.7.25 There are ten sites of Roman date located within the immediate study area. The Iron Age and Roman remains 
(81) uncovered during an evaluation are detailed in the Iron Age section above.  

9.7.26 The nine remaining recorded sites are of find spots. Only four of these have accurate locational information. A 
number of Roman coins and artefacts have been recorded. These include several coins recovered during 
dredging that also located the Bronze Age material (7), a Roman coin dating to the reign of Gallienus (9), and 
two find spots of Roman pottery (15) and the other comprising 2nd and 3rd century Roman pottery (18). 

9.7.27 The remaining assets of Roman date, all with uncertain locations, comprise the find spot of a Roman coin 
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hoard, remains of a Roman road and building found at Beeston, the find spot of a Roman coin, the find spot of 
a collection of Roman pottery, coins, brooches and flue tiles found at Red Hill and finally the find spot of 
Roman and medieval pottery. The finds from Red Hill may indicate a settlement or other activity although it has 
been suggested that the location is incorrect and refers to Red Hill at Radcliffe-on-Soar.   

Early Medieval (450 – c1066) 

9.7.28 There are two sites of early medieval date located within the immediate study area. These assets comprise two 
possible locations for the second burh1

9.7.29 The second burh was built by Edward the Elder. The two possible locations for this burh are Wilford (23) and 
on the south bank of the River Trent. It has been suggested that a rectangular enclosure at Wilford that 
encompasses 4.5 hectares and is centred on the present St Wilfred’s Church matches other known burhs in 
the Midlands built at that time. The second location is suggested as being on the south bank of the River Trent 
and connected the old burh of Nottingham to the second burh by a bridge or causeway (24). This location has 
been suggested as an alternative to Wilford based on Edward the Elder capturing the old burh of Nottingham 
in 920 AD, when his policy was to deny the Danes river borne access to the Danish Military base at Repton. As 
part of this it has been suggested he built a second burh south of the old one on the south bank of the River to 
help deny the Danes. 

 in Nottingham, the location of the first being outside of the study area. 
However, there is some academic disagreement over the true location of the second burh.  

Medieval (1066 – c1500) 

9.7.30 The area within the proposed development was for much of the medieval period under the auspices of the 
Cluniac Priory at Lenton. This monastic house was founded in 1109 AD by William Peveril2

9.7.31 There are 13 sites of medieval date located in the immediate study area including five listed buildings. The 
evidence of medieval date is found throughout the study area in many different forms, a number of which have 
been unearthed through excavation although most are recorded from documentary sources.  

. The priory was 
under the guidance of the main monastery in Cluny. Many of the sites dating to this period are related to the 
priory and parts of the site have been recorded during excavations in advance of development or by local 
history groups.  

9.7.32 The majority of the evidence is located around the medieval settlements in the area including Lenton, Clifton, 
Beeston and Wilford which are all mentioned within the Domesday Book. There are three deserted medieval 
villages. These comprised Keighton-in-Lenton, located within Highfileds Park (13), Morton in Lenton which has 
been built over (14) and East Chilwell, the exact location of which is unknown but presumably was somewhere 
in the vicinity of Chilwell. Lenton Priory, which was built in the early 12th century but is now no longer extant, 
was located close by (2). The Church of St Anthony’s, a Grade II listed building, is situated on the site of the 
priory and possibly incorporates the remains of the priory chancel.  

9.7.33 Churches played an important part in medieval society with the majority of medieval villages and towns having 
at least one church. Three churches with medieval origins are located in the study area and are all listed 
buildings. These churches include the Grade I listed Church of St Mary the Virgin in Clifton (92), which dates 
from the 12th century with alterations up until the 16th century. It was restored in the 19th century. The second 
comprises the church of St Wilfred in Wilford (95). It was built in the 14th century and restored in the 19th 
century and is a Grade II* listed building. The third church is St John the Baptist Church located in Beeston; a 
Grade II listed building (99). Originally built in the medieval period, it was extensively rebuilt in the 19th century. 
A village cross of medieval date is also recorded in Beeston, although this is no longer in its original location 
(3). It is a Grade II listed building.  

9.7.34 The other sites of medieval date which are recorded in the study area are medieval houses. Those that survive 
are in many different forms. An example is the thatched brick cottage with medieval timber frames and walls 
which date to the 17th century (102) and is Grade II listed. The possible homestead moat at Clifton which 
survives only as a cropmark of a rectangular enclosure (12) is also recorded. Evidence of another medieval 
house was uncovered during evaluation excavation (82). 

9.7.35 A number of other sites were located during excavations during the course of development. These comprise a 
medieval well (78), a medieval ditch and gully with later post-medieval deposits uncovered during an 

                                                           
1 An Anglo-Saxon fortified town or other defended site, not necessarily urban. Http://thesaurus.english-
heritage.org.uk/thesaurus.asp?thes_no=1 Accessed 14/01/2011. 
2 http://www.nottshistory.org.uk/bramley1948/abbeys3.htm. Accessed 07/04/2011 

http://thesaurus.english-heritage.org.uk/thesaurus.asp?thes_no=1�
http://thesaurus.english-heritage.org.uk/thesaurus.asp?thes_no=1�
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evaluation excavation (79) and a medieval ditch and undated oven (86). The oven is likely to be of a similar 
date. A find spot of four uniface tokens3

Post-Medieval (1500 –1900) 

 (74) and a find spot of medieval pottery (exact location unknown) are 
also recorded. 

9.7.36 The area was still part of the Lenton Priory demesne although this ended early in the post-medieval period with 
the dissolution of the monasteries (Barnes 1993). However, the land covered by the proposed development 
retained its former boundaries through this period and into the present day (ibid.). The land seems to have 
been common grazing land and meadows, with seasonal flooding occasionally occurring. The enclosure of this 
parcel of land appears to have happened before the Lenton and Radford Inclosure Award4

9.7.37 There are 131 post-medieval sites located within the study area. These comprise 80 listed buildings, the two 
Registered Parks and Gardens and one Scheduled Monument, as well as 48 further non-designated assets 
with evidence of post-medieval date. The Registered Parks are at Clifton Hall (4), and Highfields Park (3). 
Highfields Park was part of the estate of Highfields House in the 19th century and did not become a public park 
until the early 20th century.  

. The location 
adjacent to the River Trent probably aided this lack of intensive agriculture and the use of the land as pasture 
and meadow.  

9.7.38 The sites of post-medieval date can be separated into five categories comprising houses, sites related to 
water, transport links, industrial sites, and agricultural sites.  

9.7.39 A number of large houses or halls are found in the immediate study area. Clifton Hall was originally built in the 
16th century as a country house (93). It was later remodelled before becoming a grammar school and then 
flats. It is a Grade I listed building. Clifton dovecote, a Scheduled Monument and a Grade II listed building, is 
likely to be linked to the Hall (1). It dates from the 18th century and is also used as a World War II memorial. A 
lodge at Clifton Hall is also recorded (19), as well as a garden temple located in the grounds (20).The terraced 
garden at Clifton is designated Grade II on the Register of Parks and Gardens (4). The gardens were first 
created in the 1630s and altered in the 17th, 18th and 19th centuries.  

9.7.40 A number of other houses are recorded in the area. These include Lenton Grove House (100), mid 19th 
century in date, and Beeston Manor House (98) built in the 17th century These are both Grade II.  

9.7.41 As Nottingham expanded more houses were built for the expanding population. As the study area forms 
suburbs to the city, larger houses and estates with gardens were built here. Other houses recorded in the area 
include 44 and 46 Broadgate (35), Leopold Cottage (76) and Wilford Grange (77). Nineteenth century walled 
garden features were also uncovered during archaeological excavations at Wilford House (81). 

9.7.42 An almshouse is also listed in the area (54). The almshouse was built in 1709 for those who could not work 
due to infirmity or old age.  

9.7.43 There are seven records of wells or sets of wells (46, 49, 52 & 56-59) and a pump house (60) located in the 
study area. Many of these wells were associated with farms and allotments to provide fresh water for the 
residents of the area. The sources of water may also have been used for the industry in the area. 

9.7.44 In the later part of the 19th century parts of the study area were used for industry. A number of recorded built 
heritage sites are related to the lace and cotton industry. There are three lace mills and factories (42, 65 & 67), 
as well as a cotton mill (68), the Silk Mill (41) and a waste mill (66) recorded in the immediate study area. The 
Robin Hood iron foundry is recorded in the study area and it is possible that this produced parts required by 
the cotton and lace mills (40). The Iron Foundry was established in 1897 but has now been demolished. 

9.7.45 Other types of industrial sites are also recorded in the area. There are two brickworks recorded, both named as 
the Wilford Brickyard (43 & 69). As the gird references for these sites differ, it is unlikely that they are duplicate 
records and may represent earlier and later worksites for the same company. The brickworks would have 
provided the resources required for the construction that took place in the area in this period.   

9.7.46 There are four recorded sites related to iron working within the immediate study area. These comprise of The 
Old Forge (21) and three black smiths (48, 53 & 64) 

                                                           
3 An unofficial, usually local, substitute for coinage, which could be exchanged directly for goods or services in certain areas 
or with specified retailers. http://thesaurus.english-
heritage.org.uk/thesaurus.asp?thes_no=144&thes_name=MDA%20Object%20Type%20Thesaurus. Accessed 16/05/2011 
4 http://www.nottshistory.org.uk/articles/tts/tts1936/lentonvillage1.htm. Accessed 06/04/2011 
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9.7.47 Other industry in the area was diverse and produced a wide range of products. These included the Humber 
bicycle works (39), a creosote works (61) and Beeston Maltings (26).  

9.7.48 Transport in large cities played a pivotal part in the many industries that took place. It allowed people to move 
around easily to get to their places of work as well as allowing the large scale movement of raw materials and 
finished goods into and out of the city. Canals formed an important part of the transport system at this time. 
They were popular as they allowed for the movement of goods directly out of the city and were a smooth 
efficient way of moving goods around. There are two canals, one being the Beeston canal (87) and the other 
the Nottingham canal (89). 

9.7.49 The use of the canals was gradually replaced by the railways. There are three recorded within the immediate 
study area. These comprise the Great Central Railway (88), Midlands Counties Railway (90) and the Mansfield 
Railway (5). The railway would have played an important part in the transport system of Nottingham, Clifton 
and Beeston. Beeston Railway station opened in 1847 and is located in the study area (94) and is Grade II 
listed.  

9.7.50 Linking and crossing the rivers, canals and railways are a number of bridges. Two are noted in the area. The 
first is Chain Lane Bridge (37) and the other is a bridge at Beeston over the canal (38). 

9.7.51 The agricultural legacy of the area derives from the pre-industrial period and highlights that although the area 
was on the periphery of Nottingham, it still retained a rural component with stock enclosures, fields and other 
sites relating to a subsistence economy. These sites comprise a trough (62), a field boundary (83), and a 
pinfold for animals (47). 

9.7.52 Sites that do not fit neatly into any pigeonhole above consist of a flood defence (50), an observatory (73) and 
the Cow public house (84). Both the observatory and earthworks are no longer extant.  

9.7.53 Holme Pit fish pond and boat house (63), and two icehouses located within the immediate study area (44 & 55) 
are suggestive of a more planned and varied landscape than one primarily devoted to agriculture and 
settlement. The boat house at Holme Pit fish pond indicates it is somewhat larger than a normal fish pond and 
may be a water-filled quarry or extraction site judging by the ‘pit’ affix.  

9.7.54 The find spot of two seventeenth century brass belt fittings (45) probably represents a causal loss although this 
is more likely if only one were found.  

Modern 1900 – Present 

9.7.55 There are nineteen heritage assets of modern date recorded within the immediate study area.  

9.7.56 The sites of modern date in the area comprise a number of industrial assets. The most significant of which is 
the original site of the Boots Pharmaceuticals factory for which Nottingham has become quite famous. Three 
listed buildings are found on the site and comprise the D12 building (96), Grade II*, the site of the modern D10 
building (97), Grade I, the D6 building (101), Grade II* as well as the D90 headquarters building, Grade II*, of 
the Boots Pharmaceutical Factory (103).  

9.7.57 There is also the John Player Horizon tobacco factory (25). The factory was designed by Arup Associates 
between 1968 and 1971.  

9.7.58 The close proximity of the site to Nottingham centre has produced a number of modern assets related to the 
city’s defence during the World Wars. There are eight assets related to World War heritage of the city. These 
comprise six sites of anti-aircraft batteries (29-34) and an air-raid shelter (27). An ordnance depot (107) is also 
recorded and it is likely that this is related to one of the World Wars.  

9.7.59 The Lido swimming pool (28) is recorded within the study area and relates to community amenity. It was built in 
1924 and was located in Highfields Park. At the time it was built, it was the largest inland swimming pool in 
Britain. It closed in 1981 and has since been demolished. 

9.7.60 The final site of modern date is Highfields Park (3), which is a Grade II Registered Park and Garden. The land 
was purchased from the Highfields House estate where it had been a private estate and park by the Boots 
pharmaceuticals company in the early twentieth century to be encompassed within the Lenton Hall estates. 
This did not occur so the land was then developed into a public park in 1920s and contains formal terraces, a 
boating lake and a tea pavilion.  

Unknown Date 

9.7.61 There are three cultural heritage sites of unknown date located within the immediate study area. These 
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comprise the sites of cropmarks of parallel ditches or lines of pits close to the river (36) on the opposite bank to 
Grove Farm, which may be of prehistoric date although this has not been confirmed, a boundary embankment 
of unknown date (51) and a pit and gully of uncertain date recorded during the course of a watching brief (85). 

Walkover Survey 

9.7.62 A walkover survey was undertaken on the 18th January 2011. The site currently comprises amenity grassland 
used as sport pitches by the University of Nottingham and several agricultural fields currently tilled with arable 
crops.  

9.7.63 The proposed three turbine locations are located in the centre of the site. The site of the most western turbine 
(Turbine One) is located in an arable field while the other two are located on sport pitches. The area of the site 
is flat and located on the flood plain of the River Trent. The position of the site is open and can therefore be 
seen from most surrounding locations (See photographs in Appendix 9.5). 

9.7.64 There were no additional cultural heritage assets recorded during the walkover survey.  

Aerial Photographs 

9.7.65 A number of aerial photographs from the National Monuments Record were examined. These consisted of 
both vertical and oblique photographs covering the land within the site and surrounding vicinity. The aerial 
photographs examined are listed in Table 9.4.  

Table 9.4 Aerial Photographs 

Sortie Oblique/Vertical Frame Date 

US/7PH/GP/LOC282 Vertical 5031 18th April 1944 

RAF/106G/UK/734 Vertical RS 4247 27th August 1945 

RAF/106G/UK/1180 Vertical RP 3011 20th February 1946 

RAF/58/B/23 Vertical V 5025 8th May 1948 

RAF/58/465 Vertical V 5132 1st June 1950 

RAF/58/465 Vertical V 5133 1st June 1950 

RAF/58/465 Vertical V 5192 1st June 1950 

RAF/58/465 Vertical V 5236 1st June 1950 

RAF/58/465 Vertical V 5237 1st June 1950 

RAF/58/465 Vertical V 5301 1st June 1950 

RAF/58/465 Vertical V 5361 1st June 1950 

JAP 9584/37 Oblique SK 5436/9 1966 

NMR 20522/05 Oblique SK 5436/15 1st March 2006 

JAP 9584/35A Oblique SK 5436/7 Unknown 

 

9.7.66 Analysis of the aerial photographs identified two features of possible archaeological interest. The first is a 
cropmark of a circular feature (169) located to the south of Beeston Canal. Although the date of this feature is 
unknown, a prehistoric date is postulated on the basis of comparative analogy on similar sites throughout the 
East Midlands. The second feature is a linear cropmark aligned north-west to south-east (170). The feature 
runs from the canal to the River Trent. It is assumed that this feature is a modern trackway although this has 
not been proven through intrusive archaeological investigations.  

Geoarchaeological Assessment 

9.7.67 A series of geotechnical boreholes were undertaken within a corridor running through the site. The full report 
can be found in Appendix 9.4. The corridor of boreholes ran south-west to north-east although due to the 
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location of Nottingham University sports pitches, small gaps occur in the sequence. A total of 54 boreholes 
were drilled and recording of the units of sediments and their stratigraphic relationship was conducted. This 
data was combined with Light Detection and Ranging (LiDAR) information to provide a comprehensive 
morphological mapping of surface terrain and underlying geological sequences. The resulting body of data was 
analysed by Chris Carey (Carey Consulting) and David Knight (Trent and Peak Archaeology).  

9.7.68 The LiDAR data provided relatively sparse information on possible previous land formation and geo-
environmental features. An area of slightly lower landscape was identified traversing through the north-eastern 
portion of the site. It is thought this may represent surface evidence from a relict channel of the River Trent, the 
lower ground being formed from the material infilling the earlier channel of the river. This seems to correspond 
with the surface elevation of the subsurface River Terrace sands and gravels and partially correspond with the 
surface elevation of the alluvial deposits.  

9.7.69 The borehole data revealed five geomorphic zones within the analysed area. These comprised the following: 

• Zone 1: Area of River Terrace Sands and Gravels, with higher topography and shallow alluvium above 
the gravel but with deeper sand and gravel deposits.  

• Zone 2: Area of palaeochannel, with deeper alluvial deposits above the shallow sands and gravels. 

• Zone 3: Area of River Terrace Sands and Gravels, with higher topography and shallow alluvium above 
gravel, but with shallow sand and gravel deposits.  

• Zone 4: Area of palaeochannels, with deeper alluvial deposits above the sands and gravels , which are 
quite shallow. 

• Zone 5: A slightly ambiguous zone, with deeper alluvial deposits above sands and gravels, which are 
quite shallow.  

9.7.70 The locations of these zones are shown in the full report.  

9.7.71 The assessment has indicated that at least one relict channel of the Trent passes through the eastern portion 
of the site. The underlying sands and gravels are either Holme Pierrepont sands and gravels or Hemington 
sands and gravels. The Holme Pierrepont material derived in the late Devensian period whilst the Hemington 
material is early to mid Holocene in origin. Understanding the chronological origin of these sand and gravel 
terraces is important to being able to predict the potential archaeological remains which may be preserved 
within the subterranean deposits and also at what stratigraphic levels. If the sands and gravels are of 
Hemington origin, it is possible that these seal or contain early archaeological material. Should the sands and 
gravels be Home Pierrepont, the potential for containing archaeological remains is lower and any remains may 
be cut into the tops of these sands and gravels.  

9.7.72 Further archaeological and geomorphological investigations arising from this geoarchaeological assessment 
are recommended and detailed below in the mitigation section.  

Geotechnical Monitoring 

9.7.73 Monitoring of geotechnical investigations (GI) was undertaken during the groundworks to establish the 
geological and subsurface ground conditions. Whilst this did not reveal any deposits of archaeological interest, 
it did reveal a number of areas of possible palaeoenvironmental interest. Further details of these areas can be 
found in Appendix 9.5 with the full report of the archaeological monitoring of GI works.  

Geophysical Results 

9.7.74 A geophysical survey was commissioned to enhance the understanding of the subsurface deposits within the 
proposed development area. This was undertaken by Carey Consulting and Trent and Peak Archaeology in 
October 2011. The full report can be found within Appendix 9.6.  

9.7.75 The survey was undertaken at each of the proposed turbine locations and the access tracks, control building 
and construction compound. A total area of 20 hectares was surveyed. The survey was conducted using a 
Bartington Grad 601 gradiometer with the survey area divided into c. 300 grids, each 30 m by 30 m. The 
traverse interval was 1 m, with a sample interval of 0.25 m. The results were plotted using Grad 601 software 
with the data being imported into Geoplot software for analysis and used ArcGIS (ver. 8.3) for interpretation 
and final presentation.  

9.7.76 The geophysical results allowed the geomorphic modelling of the site to be defined with greater accuracy. This 
had been plotted previously using geotechnical borehole data. The geophysical survey results have been 
grouped into anomalies located in distinct geomorphic zones. These are the Holme Pierrepont Terrace, South-
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East Palaeochannel, Lower Floodplain and North-West Palaeochannel. Anomalies have then been grouped 
into possibly related features. Full descriptions of the geomorphic zones and anomaly groupings can be found 
in the geophysical survey report section 5. A brief synopsis of the results is below and Figure 9.4.  

9.7.77 The Holme Pierrepont Terrace (Zone 1R), located at the western side of the development area, corresponds 
with the visible archaeological remains assumed to be of later prehistoric date. Cropmark evidence from aerial 
photographs had previously indicated the presence of an enclosure within this geomorphic zone and has been 
confirmed by the survey. A total of 15 groups of features were identified during analysis of the geophysical 
results. Possible features associated with or related to the enclosure are located within it and in the 
surrounding vicinity. These include two possible round houses. A number of anomalies run along the interface 
of this zone and the South-East Palaeochannel zone and may represent a variety of feature types if proven to 
be archaeological in origin. Levees and flood defence embankments are possible candidates for some of the 
anomalies. A number of possible structures and ridge and furrow have also been identified. 

9.7.78 The South-East palaeochannel (Zone 2R) transects the site running roughly south-west to north-east and 
borders the Holme Pierrepont gravels to the north and the Lower Floodplain to the east (Fig 6 of the 
Geophysical Report). The southerly limit of this geomorphological zone has not been mapped but presumably 
extends to the present day River Trent. Eight groups of features were identified. Relatively few possible 
archaeological anomalies have been identified within the channel itself. Some of the linear features may 
represent either modern services or field boundaries. If they are buried services, they will contain a low ferrous 
content. 

9.7.79 The third zone is the Lower Floodplain (3 & 4R) located in the eastern extent of the proposed development 
area. The anomalies within this area have been collated into six groups. The possible features within the 
groups are generally of a linear nature and the most likely interpretation is that they represent ridge and furrow, 
field boundaries, trackways or services. Several of these linears correspond with modern field boundaries 
shown on an aerial photograph provided by the National Monuments Record. 

9.7.80 The final identified geomorphological zone is the North-West Palaeochannel (5R). A total of four groupings of 
anomalies have been suggested. One group possibly represents a rectilinear feature whilst the remaining 
three groupings have been classed as possible archaeological structures of unknown date. However, these 
are tentative and the geophysical survey may have picked up modern disturbance.  

9.7.81 Much of the access track from Thane Road onto the proposed development site was not available to survey. 
This was a result of extant access tracks for the sports facilities and the proximity of power lines and pylons 
which caused considerable disturbance to the gradiometer results.  
 

Historic Mapping 

9.7.82 Analysis of the historic mapping has not revealed any previously unrecorded archaeological sites. The earliest 
map is of land adjacent to the Beeston Canal and dates to 1791. This indicates that the Development Site was 
known as Beeston Meadows, which suggests the land was in use as pasture. The enclosure maps of Beeston 
(1809) and Lenton with Radford (1799) do not indicate anything within the site boundary. The land was 
referred to as waste within the Beeston Enclosure Award. Later maps show the land as open fields.  

9.7.83 The earlier Ordnance Survey maps of the late 19th century depict the site as undeveloped. Structures are 
shown at Grove Farm. Aside from field boundaries and two footpaths leading to Grove Farm, nothing of note is 
shown. The site remained in this layout throughout the 20th century. Changes only appear on historic mapping 
once the site had been transformed into the sports facilities during the second half of the 20th century with the 
land being sold to the University in 1960 and the playing pitches being designed from 1965 onwards (Barnes 
1993).  

Archaeological Potential 

9.7.84 There are four archaeological sites recorded within the site boundary and there is potential for additional 
archaeological remains to be discovered. Table 9.5 summarises the current visibility of archaeological sites 
within the study area, the presence or absence of sites and the predicted likelihood of further discovery. 
Further details of the reasoning for these predictions can be found below. 

Table 9.5 Predictability of Sites 

Period Visibility Presence/Absence Likelihood of further 
discovery 
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Period Visibility Presence/Absence Likelihood of further 
discovery 

Palaeolithic Poor – Two sites 
recorded. 

Present/Limited Low 

Mesolithic Poor – No recorded 
sites of Mesolithic date.  

Absent Low 

Neolithic 

Poor – One recorded 
site with several 

possible unknown dated 
sites falling within this 

period. 

Present/Limited Medium 

 Bronze Age 
Poor – A large number 
of finds and a possible 

settlement. 

Present/Frequent High 

Iron Age 
Limited – Three sites 
and cropmarks which 
may be of this date 

Present/Limited High 

Roman 
Moderate – several sites 
recorded but only of find 

spots 

Present/Limited Low 

Early Medieval Limited – three sites 
recorded  

Present/Limited Low 

Medieval 
Moderate – several sites 

recorded and good 
documentary evidence. 

Present/Frequent Low 

Post-Medieval 
Good – Many sites and 

good historic map 
coverage 

Present/Frequent Low 

 

9.7.85 Although Palaeolithic material has been recovered within the immediate study area, it has largely been 
discovered during gravel working. It is likely that any construction activity for development may not reach the 
required stratigraphic layers containing deposits of this date. Consequently, it is deemed that there is a low 
potential for encountering any remains of this date within the site.  

9.7.86 There are no recorded sites of Mesolithic date within the study area. While Mesolithic activity is recorded within 
the wider Trent Valley, Mesolithic material is ephemeral and sites are generally only located during fieldwork or 
by chance finds from eroding land surfaces. Consequently, it is deemed that the potential for locating material 
of this date is low.  

9.7.87 Neolithic and Bronze Age remains have been discovered within close proximity to the site. The potential for 
remains of these periods to be present on the Beeston side of the River Trent is considered to be medium for 
Neolithic remains and high for Bronze Age remains. However, the levels of survival increase closer to the river, 
in deeply stratified deposits or in any former channels of the river that bisect the site.  

9.7.88 One site of likely Iron Age is located within the site boundary, with other sites further afield. This site is the 
cropmarks, an enclosure ditch with associated hut circles. Given that these cropmarks are located within an 
area of lower alluvial coverage, it is possible that further remains will be present and masked in the areas of 
deeper alluvium. It is therefore considered that the potential for further previously unrecorded Iron Age date is 
high.  

9.7.89 Sites of Roman date are predominantly composed of find spots. Whilst this is suggestive of occupation within 
the area, no firm evidence exists for settlement or of any sustained and intensive activity. Consequently, it is 
considered that there is a low potential for previously unrecorded remains of a Roman date to exist within the 
proposed development site.  

9.7.90 There is a limited early medieval presence within the immediate study area although this settlement does not 
extend into the actual proposed development boundary. The proximity of two possible Saxon burhs to the 
development sites suggests that the area could have been used but this is likely to be limited to agricultural 
use. Based on the currently recorded evidence, it is considered that there is a low potential for previously 
unrecorded early medieval sites to be found within the site boundary.  

9.7.91 Medieval activity within the study area centres on Lenton Priory and the land within the development boundary 
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was part of the priory’s demesne lands. However, the recorded evidence suggests that the land was primarily 
used for pasture and meadow, with little or no building within its boundaries. This would suggest that there is a 
relatively low potential for remains of this date to exist within the site. 

9.7.92 The post-medieval period saw a great expansion of built activity within the surrounding areas. However, like 
the preceding medieval era, little apparent activity took place within the development site. Activity at the site is 
likely to be limited to agricultural activity and the farm buildings at Grove Farm. Given the good cartographic 
and documentary sources available for the period, it is unlikely that previously unrecorded remains of this date 
will be located within the site boundary.  

9.7.93 The potential for palaeoenvironmental remains from all periods, particularly the earlier prehistoric periods, is 
high. Prior synopsis by Howard (2005) and Clay (2006) on palaeochannels in the East Midlands and 
particularly on the Trent have indicated the potential of these former river channels for the preservation of 
significant archaeological remains. These may be of deposits and materials not normally preserved in non-
waterlogged or anaerobic conditions.  

9.8 Wider Study Area (2km to 5km) 

9.8.1 An area of 5 km from the proposed wind farm boundary was examined for Scheduled Monuments, Grade I and 
II* listed buildings, Registered Parks and Gardens, Registered Battlefields and Conservation Areas. In addition, 
some sites up to 10km away were also considered for assessment due to their designed visual prominence 
and designed views. 

9.8.2 Within this wider study area there are an additional 11 Scheduled Monuments, six Registered Parks and 
Gardens and 38 Grade I and II* listed buildings. Furthermore, there are 30 Conservation Areas within this 
wider area.  

9.8.3 The Scheduled Monuments are predominantly within the boundaries of Nottingham City and are of medieval 
and post-medieval date. A number of these are in close proximity of each other, including Nottingham Castle 
and nearby rock-cut houses and caves. Other Scheduled sites include a dovecote at Barton in Fabris and 
medieval fishponds at Attenborough. The listed buildings are located within both the Conservation Areas and 
scattered in additional locations. Again, most of these buildings are post-medieval in date although a few are of 
earlier or later origin. The structures are both Grade I and Grade II*.The Grade I structures consist of churches, 
halls and parts of Nottingham Castle. The location of these features can be seen on Figures 9.2a & b. 

9.8.4 The Conservation Areas are shown on Figure 9.3. These are located throughout the wider study area although 
there is a large cluster within the City of Nottingham itself. These generally comprise of areas which retain 
many built elements of post-medieval date although in some cases medieval remnants also survive. They are 
designated for their historic and visual significance.  

9.8.5 The Registered Parks and Gardens generally comprise later post-medieval or modern designed and 
landscaped parks. Some, such as Wollaton Hall, are surrounding manor house and halls. The Castle Museum 
and Art Gallery Registered Park and Garden is Grade I registered whilst Wollaton Hall Park and Garden and 
the Church Cemetery are Grade II* registered. The others are all Grade II.  

9.8.6 There are no Registered Battlefields within the wider study area.  

9.8.7 Additional designated sites within a 10km radius have been assessed to determine if any impact on their 
setting will occur should the proposed turbines be constructed. These have been identified following analysis 
of the wider Zone of Theoretical Impact. The sole site identified is the combined Registered Parks and 
Gardens of Hunger Hill Gardens. Whilst views of the proposed development may be possible, it is considered 
that the views of the proposed turbines would not be significant. Consequently it has not been assessed 
further. 

9.9 Limitations of baseline data 

9.9.1 As is common with all archaeological assessments, there is a reliance on the accuracy and veracity of the 
documentary and cartographic sources where no intrusive fieldwork has been conducted to confirm this data. 
In areas where no fieldwork or development has occurred, any assessment will be based on these older 
records. Grove Farm is primarily from the first category although there has been limited modern archaeological 
investigation within the vicinity. These have been generic on features such as the River Trent and 
palaeochannels. While these are very useful in formulating models for the potential for palaeochannels to exist 
within the site boundary, they are of less use when examining the baseline information for the study area.  
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9.10 Setting & Significance of Cultural Heritage Features  

9.10.1 The setting of historic assets and the distance from the nearest turbine have been assessed. The significance 
of heritage assets has been assessed against the four heritage values contained within the Conservation 
Principles (English Heritage 2008b). An assessment has been made as to the contribution setting makes to the 
value of heritage assets.  

9.10.2  Due to the large number of assets in the study areas, the description of significance and setting is included in 
Appendix 9.3. 

9.10.3 Other archaeological sites comprise either cropmarks or vestigial earthworks which offer little in terms of 
landscape interest. The setting of these assets is not considered to contribute to their significance. Their 
identity and settings have both been severely compromised and it is therefore considered that any impact on 
their setting would be minimal. Other sites within the study area will have no intervisibility with the proposed 
wind farm and consequently will not be affected and therefore their significance has not been assessed. These 
sites have not had an assessment of effect made upon them.  

9.11 Sensitivity of Heritage Assets  

9.11.1 There are five sites recorded within or on the periphery of the site boundary. The value of these sites can be 
seen in Table 9.5 below. A number of additional designated sites fall within visual range of the site within the 
defined wider study area of 2km. As all but one of these is a building the value of these sites is considered to 
be high. The sites of the four conservation area are the other sites falling within this area and are considered to 
be of medium value. 

9.11.2 The sensitivity of heritage assets considered for assessment is shown in Table 9.5.   
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Table 9.5 Sensitivity of Cultural Heritage Sites 

Site Name Sensitivity No. on Fig 9.1, 9.2 & 
Appendix 9.4 & 9.6 

Clifton. Scheduled Monument, Listed Buildings Grade II. Clifton 
Village Conservation Area. High 1, 111, 112, 134, 135, 

136, 145, 146 
Lenton Priory, Scheduled Monument, and associated 
grave/tombs, Grade II Listed Building. High 2 

Highfields Park and associated structures, Grade II Registered 
Park and Garden. High 3, 116, 117, 118, 119 

Clifton Hall Registered Park & Garden. Register of Parks and 
Gardens Grade II. High 4 

Neolithic or Bronze Age activity site High 7 
Possible Iron Age site identified from cropmarks Medium 16 
Clifton Hall, Grade I Listed Building. High 93 
Beeston Station and attached shelter, Grade II Listed Building. High 94 & 133 
WIlford Village focused on the area around Main Road and 
Church Lane, Grade II* and II Listed Building. 
Wilford House  and Conservation Area. 

High 95, 121-125, 130- 
132, 142, 147, 148 

Boots Factory, Grade I and II* Listed Buildings. High 96, 97, 101, 103, 120, 
165 

Beeston Village. Including the Crown Inn, Church of St John the 
Baptist, war memorials, the Manor House, and various residential 
properties, all Grade II Listed Buildings. St John’s Grove, 
Beeston Conservation Area, 

High 99, 137-141, 149-155 

Hunters Farm, 31, 33, and 36 Main Road, Grade II Listed 
Building. Wilford Village Conservation Area. High 157 &158 

Highfield House, Nottingham University, Grade II Listed Building. High 160 
Meadow Road Bridge, Grade II Listed Building. High 161 
Towpath footbridge, Grade II Listed Building. High 162 
Broadgate House, 72 Broadgate, Grade II Listed Building. High 166 
42 Broadgate, Grade II Listed Building High 167 
Circular enclosure cropmark Low 169 
Linear cropmark Negligible 170 
Various sites in Nottingham city centre, Scheduled Monument, 
Grade I to II* Listed Buildings. Various Conservation Areas 
across City Centre. 

High 
190, 191, 207, 211, 
212, 214, 216, 221, 
223, 225, 227 

Old Trent Bridge. Scheduled Monument. High 192 
Rock cut houses, Scheduled Monument. High 193 
Fishponds, 90m southeast of the Church of St. Mary’s, Scheduled 
Monument. High 194 

Rock cut houses south of Nottingham Castle, Scheduled 
Monument. High 195 

Nottingham Castle, Scheduled Monument and City Museum and 
Galley Grade I Registered Park & Garden. High 196 & 201 

Memorial Gardens, Nottingham, Grade II Listed Building. High 200 
Wollaton Hall and Park, Grade I Listed Building and Grade II 
Register of Parks and Gardens. Wolloton Park Conservation 
Area 

High 202 & 205 

Lenton Lodge, Grade II* Listed Building. Sutton Passeys 
Conservation Area High 208 

Church of Holy Trinity, Grade II* Listed Building. New Lenton 
Conservation Area. High 209 

The Manor House and adjoining terrace, Grade II* Listed 
Building. Bramcote Conservation Area. High 215 

Church of St Leonard, Grade II* Listed Building. Wolloton Village 
Conservation Area. High 218 

35 Hallams Lane, Grade II* Listed Building. Chilwell 
Conservation Area. High 222 

Church of St. George and dovecote, Barton-in-Fabis, Grade I 
Listed Building and Scheduled Monument. High 224 

Church of St. Mary the Virgin, Grade I Listed Building. 
Attenborough Conservation Area. High 226 

Palaeochannels Medium Appendix 9.4 
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Site Name Sensitivity No. on Fig 9.1, 9.2 & 
Appendix 9.4 & 9.6 

Later prehistoric enclosure complex Medium 1a (Appendix 9.6) 
Cultivation ridges Low 1j (Appendix 9.6) 
Rectilinear field system Low 1k (Appendix 9.6) 
Levee, bank or  sand bar Medium* 2a (Appendix 9.6) 
Possible archaeological  grouping Negligible 2c (Appendix 9.6) 
Possible modern building debris Negligible 2h (Appendix 9.6) 
Possible medieval ridge and furrow Low 3a (Appendix 9.6) 
Possible medieval ridge and furrow Low 3b (Appendix 9.6) 
Possible medieval ridge and furrow Low 3c (Appendix 9.6) 
Possible post-medieval field boundaries Low 3e (Appendix 9.6) 
Modern cricket square cordon Negligible 3f (Appendix 9.6) 
Possible archaeological structure Unknown 5a (Appendix 9.6) 
Possible archaeological structure Unknown 5b (Appendix 9.6) 

 

9.12 Potential Impacts 

9.12.1 The following types of effect may occur upon archaeological sites and the built heritage: 

Construction 

• Direct effects on archaeological features during construction. 

• Indirect effects on the setting of archaeological features during construction. 

• Indirect effects on the setting of built heritage features during construction. 

Operation 

• Indirect effects on the setting of archaeological features during operation. 

• Indirect effects upon the setting of built heritage features during operation. 

Direct impacts upon archaeological features could be caused by the following construction activities: 

• Excavation of turbine foundations. 

• Access tracks. 

• Construction of temporary crane stands.  

• Substation and compound locations. 

• Storage areas.  

• Infrastructure improvements for turbine delivery route. 

• Decommissioning. 

9.12.2 All assessment of impacts is based on the Site Development Plan dated 08/08/2010.  

9.12.3 There could be effects upon the setting of archaeological features during construction. This will be limited and 
the magnitude of change on the affected sites can be seen in Table 9.6.  

9.12.4 There is potential for previously unrecorded archaeological sites to be discovered during construction. As the 
exact nature of any such sites is currently unknown the magnitude of impact cannot be determined at this 
stage. However, if any such sites are discovered the magnitude of impact is likely to be major negative as they 
would be destroyed during construction.  
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Table 9.6 Construction Effects on Heritage Assets 

Site Name Type of 
Impact Sensitivity Effect description Magnitude of 

Impact 

No. on 
Figure 9.1, 

9.2 & 
Appendix 

9.6 
Listed Buildings at 
Boots 
Pharmaceuticals 
Site 

Visual/ 
Temporary High 

Impact on the setting of the 
asset caused by the presence 
of construction machinery and 
groundworks 

Minor Negative 96, 97, 101 
& 103 

Clifton Hall & 
Registered Park 
and Garden 

Visual/ 
Temporary High 

Impact on the setting of the 
asset caused by the presence 
of construction machinery and 
groundworks 

Minor Negative 93 & 4 

Palaeochannels Physical/ 
Permanent Medium 

Partial loss of asset due to 
groundworks and potential 
collateral damage due to 
oxidisation and changes in 
ground water 

Intermediate 
Negative Appendix 9.4 

Later prehistoric 
enclosure 
complex 

Physical/ 
Permanent 

Medium 

Possible loss of parts of this 
complex may lead to an 
overall reduction of 
archaeological cohesiveness 
and context. 

Minor Negative 
16 
1a (Appendix 
9.6) 

Cultivation ridges 

Physical/ 
Permanent Low 

Possible loss of some 
elements of the features but 
not significantly leading to a 
loss of understanding. 

Minor Negative 1j (Appendix 
9.6) 

Rectilinear field 
system 

Physical/ 
Permanent Low 

Possible loss of parts of these 
features by truncation may 
lead to a loss in context and 
understanding 

Minor Negative 1k (Appendix 
9.6) 

Levee, bank or  
sand bar 

Physical/ 
Permanent 

Medium* 

Loss of parts of possible river 
defence adjacent to 
prehistoric settlement, which, 
if contemporary and man-
made, could be significant. 

Intermediate 
Negative 

2a (Appendix 
9.6) 

Possible 
archaeological  
grouping 

Physical/ 
Permanent 

Negligible 

Possible loss of part of this 
probable modern anomaly 
that will not affect the overall 
understanding or context 
within which the features are 
set  

Negligible 2c (Appendix 
9.6) 

Possible modern 
building debris 

Physical/ 
Permanent 

Negligible 

Access tracks may cause loss 
of substantial parts of this 
anomaly although if of modern 
date will not lead to any 
detrimental impact on historic 
environment 

Negligible 2h (Appendix 
9.6) 

Possible medieval 
ridge and furrow 

Physical/ 
Permanent 

Low 

Loss of parts of the cultivation 
features by the turbine base, 
crane pad and access tracks 
will cause a loss of context 
and understanding 

Minor Negative 3a (Appendix 
9.6) 

Possible medieval 
ridge and furrow 

Physical/ 
Permanent Low 

Loss of parts of this feature 
grouping may cause some 
negative effect to context and 
understanding.  

Minor Negative 3b (Appendix 
9.6) 

Possible medieval 
ridge and furrow 

Physical/ 
Permanent Low 

Loss of parts of this feature 
grouping may cause some 
negative effect to context and 
understanding. 

Minor Negative 3c (Appendix 
9.6) 

Possible post-
medieval field 
boundaries 

Physical/ 
Permanent Low 

Loss of parts of the anomalies 
by access tracks would cause 
a loss of context and 

Negligible 3e (Appendix 
9.6) 
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Site Name Type of 
Impact Sensitivity Effect description Magnitude of 

Impact 

No. on 
Figure 9.1, 

9.2 & 
Appendix 

9.6 
understanding 

Modern cricket 
square cordon 

Physical/ 
Permanent Negligible 

Loss of the cricket pitch will 
not have any detrimental 
effect on the historic 
environment 

No Change 3f (Appendix 
9.6) 

Possible 
archaeological 
structure 

Physical/ 
Permanent Unknown 

Loss of this feature could lead 
to loss of understanding and 
context. 

Intermediate 
Negative 

5a (Appendix 
9.6) 

Possible 
archaeological 
structure 

Physical/ 
Permanent Unknown 

Loss of this feature could lead 
to loss of understanding and 
context. 

Intermediate 
Negative 

5b (Appendix 
9.6) 

* indicates a worst case scenario if anomalies are man-made.  

9.12.5 It is possible that groundworks may impact on three of the sites as detailed above. The cropmark site of 
possible Iron Age date could be damaged from any access tracks and associated infrastructure. It is also 
possible that further remains related to the enclosure are present but not visible on the aerial photographs. The 
linear feature may also suffer impacts from access tracks and associated infrastructure. The palaeochannels 
and palaeoenvironmental remains within the subsurface deposits are unlikely to be impacted by access tracks 
although crane pads may create a displacement effect on the underlying deposits. The main concern is any 
disturbance resulting from the turbine base.  

9.12.6 The visual impact arising from the proposed development on nearby historic sites is likely to be minor and 
temporary. 

9.12.7 During operation there will be impacts upon the setting of a number of assets. These can be seen in Table 9.7.  

9.12.8 Sites that are not affected by the development or assets where setting does not contribute to their value are 
not included within Table 9.7. Local topography and landscape planting in the vicinity of individual heritage 
assets have been taken into account when making the assessment. 

9.12.9 There are a number of additional Conservation Areas within the 5km wider study area (Figure 9.3). Due to 
topographical constraints and intervening built environment factors, views of the proposed wind turbines will be 
limited or non-existent. The limited views are likely to consist of intermittent glimpses of turbine blades between 
extant buildings or where open spaces allow for visibility of the proposed development. Consequently, these 
Conservation Areas have not been included within the full setting impact assessment.  

9.12.10 The features and anomalies identified during the geophysical survey have been identified by non-intrusive 
archaeological investigation and their assessment is based on comparative analogy and professional 
experience of similar sites. It is possible that a number of these are of modern or geomorphological origin and 
as a result may have no or little contribution to cultural heritage. Consequently the assessment of sensitivity 
has been tempered with caution where this is undetermined until further archaeological investigations have 
occurred. Where identification can be made with some confidence, an assessment of sensitivity has been 
made.  

9.12.11 Not all of the groups of features and anomalies are within the projected areas of impact from the construction 
activities at Grove Farm. As a result, there will be no impact upon these anomalies and they are excluded from 
the impact assessment. This assessment has not considered alterations to geochemical and hydrological 
subsurface conditions arising from the proposed development which may affect the preservation of 
archaeological and palaeoenvironmental deposits.  

9.12.12 The area of the palaeochannel may also contain features below the alluvial floodplain infill. It is possible that 
any such features have not shown on the geophysical survey. As it has not been possible to identify these 
features no impact assessment has been attempted.   
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Table 9.7 Operational Impacts on Heritage Assets 

Name Site 
Sensitivity 

Effect 
Type Duration Effect description Magnitude of 

Change 
No. on Fig. 
9.1 & 9.2 

Clifton. Scheduled Monument, 
Listed Buildings Grade II. 
Clifton Village Conservation 
Area. 

High Visual Temporary 
Long-term 

Although there are no designed views from buildings within the village 
of Clifton, the setting of the village will be affected. However, this is 
considered to be minor as views of the proposed development from 
are limited by other buildings within the village and tree cover, with 
turbine tips being visible from the village, and individual assets within 
it. 

Minor 
Negative 

1, 111, 112, 
134, 135, 136, 
145, 146, 

Lenton Priory, Scheduled 
Monument, and associated 
grave/tombs, Grade II Listed 
Building. 

High Visual Temporary 
Long-term 

Topographic and built environment factors will prevent alteration of 
the setting of this site. This will also block most views of the proposed 
turbines, although their tips might be occasionally visible from the site. 

No Change 2 

Highfields Park and associated 
structures, Grade II Registered 
Park and Garden. 

High Visual Temporary 
Long-term 

While the mature trees that surround the park will reduce the impact 
on the setting of the park to a certain degree,, the proposed turbines 
will be visible from the park and will therefore change its setting. 

Intermediate 
Negative 

3, 116, 117, 
118, 119 

Clifton Hall Registered Park & 
Garden. Register of Parks and 
Gardens Grade II. 

High Visual Temporary 
Long-term 

There will be unimpeded views across the River Trent towards the 
development site and all of the turbines visible from the park. 
Although the mature trees might screen some of the visual impact of 
the proposed turbines they will be visible from most areas of the park 
and garden. 

Major 
Negative 4 

Clifton Hall, Grade I Listed 
Building. High Visual Temporary 

Long-term 

Clifton Hall is set upon an area of raised ground with views across the 
river. There will be unimpeded views across the River Trent towards 
the proposed development site with all of the turbines visible.  

Major 
Negative 93 

Beeston Station and attached 
shelter, Grade II Listed 
Building. 

High Visual Temporary 
Long-term 

Topographic and built environment factors will prevent alteration of 
the setting of this site. A modern road bridge screens the station from 
views of the proposed turbines. Although there will be clear views 
from the top of the bridge, the setting of the station itself will remain 
unchanged. 

No Change 94 & 133 

Wilford Village. Grade II* and II 
Listed Building. 
Wilford House  and 
Conservation Area. 

High Visual Temporary 
Long-term 

The built-up nature of the village and existing mature vegetation within 
and around the village will minimise impact upon assets within 
Wilford. The proposed development will be more pronounced from the 
church although the entrance to the church does not face the 
proposed development. However, a large number of electricity pylons 
and the existing road network have already had an effect on the 
setting of the church and therefore the changes are not considered to 
be more than minor. 

Minor 
Negative 

95, 121-,125, 
130- 132, 142, 
147, 148 
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Name Site 
Sensitivity 

Effect 
Type Duration Effect description Magnitude of 

Change 
No. on Fig. 
9.1 & 9.2 

Boots Factory, Grade I and II* 
Listed Buildings. High Visual Temporary 

Long-term 

There will be open views of the proposed turbines from the listed 
Boots buildings. Parts of the turbine shafts as well as the blades will 
be visible. The factories currently contain open views to the south 
towards the river. 

Major 
Negative 

96, 97, 101, 
103, 120, 165 

Beeston Village. Grade II Listed 
Buildings. 
St John’s Grove, Beeston 
Conservation Area, 

High Visual Temporary 
Long-term 

Views from central Beeston are limited towards the proposed 
development by topography and the intervening built environment. 
There will be limited views of the turbine blades above and between 
structures but these will be limited and therefore will not affect the 
historic character of the area. 

Negligible 99, 137-141, 
149-155 

Hunters Farm, 31, 33, and 36 
Main Road, Grade II Listed 
Building. Wilford Village 
Conservation Area. 

High Visual Temporary 
Long-term 

There will be little visual impact from the proposed turbines from 
ground level due to the built up nature of the environment. However, 
they may be some limited impact from the upper floors of buildings but 
this is only considered to be minor. 

Minor 
Negative 157 &158 

Highfield House, Nottingham 
University, Grade II Listed 
Building. 

High Visual Temporary 
Long-term 

Highfield House is largely screened from the proposed development 
by the Trent Building. Only occasional glimpses of the proposed 
turbines will be visible from this asset and these are only considered 
to be negligible.  

Negligible 160 

Meadow Road Bridge, Grade II 
Listed Building. High Visual Temporary 

Long-term 
The bridge is located to the west of the proposed development and it 
will be clearly visible from the asset. 

Intermediate 
Negative 161 

Towpath footbridge, Grade II 
Listed Building. High Visual Temporary 

Long-term 
The bridge is located to the west of the proposed development and it 
will be clearly visible from the asset. 

Intermediate 
Negative 162 

Broadgate House, 72 
Broadgate, Grade II Listed 
Building. 

High Visual Temporary 
Long-term 

Due to the built-up nature of the surrounding area, the impacts upon 
Broadgate House are likely to be negligible. There are unlikely to be 
any views from the ground floor, but there may be a limited view from 
the upper floors. 

Negligible 166 

42 Broadgate, Grade II Listed 
Building. High Visual Temporary 

Long-term 

The main entrance (and thus the house) faces north in the opposite 
direction to the proposed development. Due to the built-up nature of 
the surrounding area, the impacts upon Broadgate House are likely to 
be negligible. There are unlikely to be any views from the ground 
floor, but there may be a limited view from the upper floors. 

Negligible 167 

Various sites in Nottingham city 
centre, Scheduled Monument, 
Grade I to II* Listed Buildings. 
Various Conservation Areas 
across City Centre. 

High Visual Temporary 
Long-term 

Topographic and built environment factors will prevent alteration of 
the setting of these sites. Due to their location in an urban 
environment with large buildings surrounding them there will not be 
any views of the proposed development.  

No Change 

190, 191, 207, 
211, 212, 214, 
216, 221, 223, 
225, 227 

Old Trent Bridge. Scheduled 
Monument. High Visual Temporary 

Long-term 

From the centre of the bridge clear views can be had down the River 
Trent towards the next meander in the river. This and intervening 
buildings largely block the view of the proposed development, and 
therefore the impact is only considered to be minor. 

Minor 
Negative 192 
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Name Site 
Sensitivity 

Effect 
Type Duration Effect description Magnitude of 

Change 
No. on Fig. 
9.1 & 9.2 

Rock cut houses, Scheduled 
Monument. High Visual Temporary 

Long-term 

Topographic and built environment factors will prevent alteration of 
the setting of this site. Due to the built up nature of development 
surrounding them the proposed turbines will not change the setting of 
the asset. 

No Change 193 

Fishponds, 90m southeast of the 
Church of St. Mary’s, 
Scheduled Monument. 

High Visual Temporary 
Long-term 

Topographic and built environment factors will prevent alteration of 
the setting of this site. The mature trees surrounding the assets will 
likely block out any views of the proposed development minimising 
any impact. 

No Change 194 

Rock cut houses south of 
Nottingham Castle, Scheduled 
Monument. 

High Visual Temporary 
Long-term 

Topographic and built environment factors will prevent alteration of 
the setting of this site. Due to the built up nature of development 
surrounding them the proposed turbines will not change the setting of 
the asset. 

No Change 195 

Nottingham Castle, Scheduled 
Monument and City Museum 
and Galley Grade I Registered 
Park & Garden. 

High Visual Temporary 
Long-term 

Nottingham Castle is located in a prominent position with long-ranging 
views over the surrounding area in all directions. Although the castle 
overlooks an urban environment, the turbines will be a prominent 
feature on the landscape, taller than surrounding structures, but only 
in one direction. The impact is therefore considered to be 
intermediate. 

Intermediate 
Negative 196 & 201 

Memorial Gardens, Nottingham, 
Grade II Listed Building. High Visual Temporary 

Long-term 

There will be some views of the proposed development from the 
memorial gardens, affecting their tranquil setting. However, distance 
and the built-up nature of the surrounding area means that this is only 
considered to be minor.  

Minor 
Negative 200 

Wollaton Hall and Park, Grade I 
Listed Building and Grade II 
Register of Parks and 
Gardens. Wolloton Park 
Conservation Area 

High Visual Temporary 
Long-term 

There will be limited or no views from the park. Similarly, there will be 
no views from the ground floor of the hall although the turbines will be 
visible from the upper floors of the hall, particularly from the viewing 
room. These views currently allow unimpeded views across the Trent 
Valley and the proposed development will be a prominent feature on 
the landscape, taller than surrounding structures, but only in one 
direction. The impact is therefore considered to be intermediate. 

Intermediate 
Negative 202 & 205 

Lenton Lodge, Grade II* Listed 
Building. Sutton Passeys 
Conservation Area 

High Visual Temporary 
Long-term 

The topography of the area and the surrounding built environment will 
prevent alteration of the setting of this site.  No Change 208 

Church of Holy Trinity, Grade II* 
Listed Building. New Lenton 
Conservation Area. 

High Visual Temporary 
Long-term 

The topography of the area and the surrounding built environment will 
prevent alteration of the setting of this site. No Change 209 



AECOM Grove Farm Wind Energy Project - Environmental Statement - Volume 1 – Main Text 212 
 

 

Name Site 
Sensitivity 

Effect 
Type Duration Effect description Magnitude of 

Change 
No. on Fig. 
9.1 & 9.2 

The Manor House and adjoining 
terrace, Grade II* Listed 
Building. Bramcote 
Conservation Area. 

High Visual Temporary 
Long-term 

Views from the ground floor of the house will be limited. Due to its 
raised location the site there may be limited views of the proposed 
development from the upper floors. In addition, the distance to the 
development reduces the impact as the turbines will be a smaller 
feature on the landscape. The impact is therefore considered to be 
minor.  

Minor 
Negative 215 

Church of St Leonard, Grade II* 
Listed Building. Wolloton 
Village Conservation Area. 

High Visual Temporary 
Long-term 

The proposed development site is blocked from the setting of this 
asset by the high ground on which Wollaton Hall is positioned to the 
south. The built-up nature of the surrounding landscape will further 
block any views.  

No Change 218 

35 Hallams Lane, Grade II* 
Listed Building. Chilwell 
Conservation Area. 

High Visual Temporary 
Long-term 

Due to the surrounding buildings and mature vegetation surrounding 
this asset, there will only be occasional views of the turbines. The 
understanding of the asset will not be compromised by the proposed 
development. Therefore the impact is considered to be negligible.  

Negligible 222 

Church of St. George and 
dovecote, Barton-in-Fabis, 
Grade I Listed Building and 
Scheduled Monument. 

High Visual Temporary 
Long-term 

Topographic and built environment factors will prevent alteration of 
the setting of this site. Due to the mature trees that surround the 
village and the mature vegetation between the settlement and the 
development site the proposed turbines should not be visible from the 
village and the historic character of the assets will not be affected.  

No Change 224 

Church of St. Mary the Virgin, 
Grade I Listed Building. 
Attenborough Conservation 
Area. 

High Visual Temporary 
Long-term 

The mature trees that surround the site provide screening from the 
proposed development, as do other buildings in the area. The 
entrance to the church is to the south, facing away from the proposed 
development. As a result the proposed turbines will only have a 
negligible impact. 

Negligible 226 

 



AECOM Grove Farm Wind Energy Project - Environmental Statement - Volume 1 – Main Text 213 
 

 

9.13 Mitigation Measures 

9.13.1 A number of mitigation measures are proposed to remove or reduce impacts on the archaeological and cultural 
heritage resource. The initial mitigation measures are aimed at understanding the significance and potential of 
the subsurface deposits within the site.  

9.13.2 Subsequent to any planning decision, it is anticipated there will be a requirement for additional pre-construction 
archaeological investigations. This should comprise a programme of archaeological evaluation. It is also 
recommended that a series of radiocarbon samples will be taken from key deposits to establish a relative 
chronological framework for the stratigraphic evolution of the subsurface terrain, possibly augmented with 
Optically Stimulated Luminescence dating5

9.13.3 The extent and scope of the archaeological evaluation will be formulated in consultation with the County 
Archaeologist for Nottinghamshire and the City Archaeologist for Nottingham.  

. Establishing the chronological development of the subsurface 
terrain will also enable a more comprehensive and accurate model of potential to be created. The main focus 
of this should be to determine if the sands and gravels are Holme Pierrepont or Hemington in date.  

9.13.4 The mitigation measures have been formulated to enable the potential for archaeological remains within the 
site to be assessed and the significance of any remains to be established. Requirements within the East 
Midlands Archaeological Research Frameworks and the Predictive Modelling of Multi-Period 
Geoarchaeological Resources at a River Confluence have been identified and addressed where possible. 

9.13.5 Once the site has been evaluated, further archaeological work will be required during the construction 
programme. If extensive archaeological remains are uncovered, these will be subject to archaeological 
excavation. All other areas will be subject to an archaeological watching brief during construction activity.   

9.14 Residual Impacts 

9.14.1 There is no reasonable option to reduce the significance of impact arising from the construction phase of the 
proposed development aside from horizontal realignment of turbine bases, access tracks and construction 
compounds to avoid any known archaeological remains. This would still not remove the possibility of 
encountering previously unrecorded archaeological deposits. The archaeological monitoring, recording and 
reporting of any heritage assets which are located during construction is a minimum requirement that does not 
offset the destruction of the archaeological assets although may reduce the severity of any impact. 
Consequently, the residual impacts remain the same or reduce slightly, even following the programme of 
archaeological evaluation, recording and excavation has been undertaken.  

9.14.2 Residual impacts upon the cultural heritage sites for the construction phase can be seen in Table 9.8. All 
magnitudes of change are considered to be negative and all significance of effects are considered to be 
adverse.  

9.14.3 Should the intended development plan change, then there will be a requirement for these impacts to be re-
evaluated.  

9.14.4 Residual impacts upon the cultural heritage sites for the operation phase can be seen in Table 9.9. 

 

                                                           
5 The light emitted from sedimentary minerals or mineral inclusions in bricks when stimulated in the laboratory by light of a 
different wavelength. Used to date samples up to 250,000 years old; especially appropriate for geological sediments. 
http://thesaurus.english-heritage.org.uk/thesaurus.asp?thes_no=560 Accessed 16/05/11.  

http://thesaurus.english-heritage.org.uk/thesaurus.asp?thes_no=560�
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Table 9.8 Residual Construction Significance of Impact on Heritage Assets  

Site Name Sensitivit
y Duration 

Magnitude of 
Change without 

mitigation 

Mitigation to be 
Applied 

Residual 
Magnitude of 

Change 
Significance of 

Effect 

No. on Fig 9.1, 
9.2 & Appendix 

9.4 & 9.6  
Listed Buildings at 
Boots Pharmaceuticals 
Site 

High Temporary Minor Negative None Applicable Minor Negative Slight Adverse 96, 97, 101 & 
103 

Clifton Hall & 
Registered Park and 
Garden 

High Temporary 
Intermediate 
Negative 

None Applicable Intermediate 
Negative 

Slight Adverse 93 & 4 

Palaeochannels Medium Permanent 
Intermediate 
Negative 

Subsurface 
Prospection/ 
Evaluation 

Intermediate 
Negative 

Moderate Adverse Appendix 9.4 

Later prehistoric 
enclosure complex Medium 

Permanent 
Minor Negative 

Archaeological 
Evaluation and/or 
Monitoring 

Minor Negative Slight Adverse 
16 
1a (Appendix 
9.6) 

Cultivation ridges Low 
Permanent 

Minor Negative 
Archaeological 
Evaluation and/or 
Monitoring 

Negligible Neutral 1j (Appendix 
9.6) 

Rectilinear field system Low 
Permanent 

Minor Negative 
Archaeological 
Evaluation and/or 
Monitoring 

Negligible Neutral 1k (Appendix 
9.6) 

Levee, bank or  sand 
bar Medium* 

Permanent Intermediate 
Negative 

Archaeological 
Evaluation and/or 
Monitoring 

Minor Negative Slight Adverse 2a (Appendix 
9.6) 

Possible archaeological  
grouping Negligible 

Permanent 
Negligible 

Archaeological 
Evaluation and/or 
Monitoring 

Negligible Neutral 2c (Appendix 
9.6) 

Possible modern 
building debris Negligible 

Permanent 
Negligible 

Archaeological 
Evaluation and/or 
Monitoring 

Negligible Neutral 2h (Appendix 
9.6) 

Possible medieval ridge 
and furrow Low 

Permanent 
Minor Negative 

Archaeological 
Evaluation and/or 
Monitoring 

Negligible Neutral 3a (Appendix 
9.6) 

Possible medieval ridge 
and furrow Low 

Permanent 
Minor Negative 

Archaeological 
Evaluation and/or 
Monitoring 

Negligible Neutral 3b (Appendix 
9.6) 

Possible medieval ridge 
and furrow Low 

Permanent 
Minor Negative 

Archaeological 
Evaluation and/or 
Monitoring 

Negligible Neutral 3c (Appendix 
9.6) 
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Site Name Sensitivit
y Duration 

Magnitude of 
Change without 

mitigation 

Mitigation to be 
Applied 

Residual 
Magnitude of 

Change 
Significance of 

Effect 

No. on Fig 9.1, 
9.2 & Appendix 

9.4 & 9.6  

Possible post-medieval 
field boundaries Low 

Permanent 
Negligible 

Archaeological 
Evaluation and/or 
Monitoring 

Negligible Neutral 3e (Appendix 
9.6) 

Modern cricket square 
cordon Negligible 

Permanent 
No Change 

Archaeological 
Evaluation and/or 
Monitoring 

No Change Neutral 3f (Appendix 
9.6) 

Possible archaeological 
structure Unknown 

Permanent Intermediate 
Negative 

Archaeological 
Evaluation and/or 
Monitoring 

Undetermined Undetermined 5a (Appendix 
9.6) 

Possible archaeological 
structure Unknown Permanent 

Intermediate 
Negative 

Archaeological 
Evaluation and/or 
Monitoring 

Undetermined Undetermined 5b (Appendix 
9.6) 

Table 9.9 Residual Operational Significance of Impacts on Heritage Assets  

Description of Potential 
Impacts Sensitivity Duration of 

Impact 
Magnitude of Change 
without mitigation 

Mitigation to be 
Applied 

Residual Magnitude 
of Change Significance of Effect No. on Fig 9.1 & 

9.2 
Clifton. Scheduled 
Monument, Listed 
Buildings Grade II. 
Clifton Village 
Conservation Area. 

High Temporary 
Long-term Minor Negative None applicable Minor Negative Slight adverse 

1, 111, 112, 134, 
135, 136, 145, 
146, 

Lenton Priory, Scheduled 
Monument, and 
associated grave/tombs, 
Grade II Listed Building. 

High Temporary 
Long-term No Change None applicable No Change Neutral 2 

Highfields Park and 
associated structures, 
Grade II Registered Park 
and Garden. 

High Temporary 
Long-term Intermediate Negative None applicable Intermediate Negative Moderate adverse 3, 116, 117, 118, 

119 

Clifton Hall Registered 
Park & Garden. Register 
of Parks and Gardens 
Grade II. 

High Temporary 
Long-term Major Negative None applicable Major Negative Large adverse 4 

Clifton Hall, Grade I 
Listed Building. High Temporary 

Long-term Major Negative None applicable Major Negative Large adverse 93 

Beeston Station and 
attached shelter, Grade II 
Listed Building. 

High Temporary 
Long-term No Change None applicable No Change Neutral 94 & 133 
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Description of Potential 
Impacts Sensitivity Duration of 

Impact 
Magnitude of Change 
without mitigation 

Mitigation to be 
Applied 

Residual Magnitude 
of Change Significance of Effect No. on Fig 9.1 & 

9.2 
Wilford Village. Grade II* 
and II Listed Building. 
Wilford House  and 
Conservation Area. 

High Temporary 
Long-term Minor Negative None applicable Minor Negative Slight adverse 95, 121-,125, 130- 

132, 142, 147, 148 

Boots Factory, Grade I 
and II* Listed Buildings. High Temporary 

Long-term Major Negative None applicable Major Negative Large adverse 96, 97, 101, 103, 
120, 165 

Beeston Village. Grade II 
Listed Buildings. 
St John’s Grove, Beeston 
Conservation Area, 

High Temporary 
Long-term Negligible None applicable Negligible Slight adverse 99, 137-141, 149-

155 

Hunters Farm, 31, 33, and 
36 Main Road, Grade II 
Listed Building. Wilford 
Village Conservation Area. 

High Temporary 
Long-term Minor Negative None applicable Minor Negative Slight adverse 157 &158 

Highfield House, 
Nottingham University, 
Grade II Listed Building. 

High Temporary 
Long-term Negligible None applicable Negligible Slight adverse 160 

Meadow Road Bridge, 
Grade II Listed Building. High Temporary 

Long-term Intermediate Negative None applicable Intermediate Negative Moderate adverse 161 

Towpath footbridge, 
Grade II Listed Building. High Temporary 

Long-term Intermediate Negative None applicable Intermediate Negative Moderate adverse 162 

Broadgate House, 72 
Broadgate, Grade II 
Listed Building. 

High Temporary 
Long-term Negligible None applicable Negligible Slight adverse 166 

42 Broadgate, Grade II 
Listed Building. High Temporary 

Long-term Negligible None applicable Negligible Slight adverse 167 

Various sites in 
Nottingham city centre, 
Scheduled Monument, 
Grade I to II* Listed 
Buildings. Various 
Conservation Areas 
across City Centre. 

High Temporary 
Long-term No Change None applicable No Change Neutral 

190, 191, 207, 
211, 212, 214, 
216, 221, 223, 
225, 227 

Old Trent Bridge. 
Scheduled Monument. High Temporary 

Long-term Minor Negative None applicable Minor Negative Slight adverse 192 

Rock cut houses, 
Scheduled Monument. High Temporary 

Long-term No Change None applicable No Change Neutral 193 

Fishponds, 90m southeast 
of the Church of St. 
Mary’s, Scheduled 
Monument. 

High Temporary 
Long-term No Change None applicable No Change Neutral 194 

Rock cut houses south of 
Nottingham Castle, 
Scheduled Monument. 

High Temporary 
Long-term No Change None applicable No Change Neutral 195 
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Description of Potential 
Impacts Sensitivity Duration of 

Impact 
Magnitude of Change 
without mitigation 

Mitigation to be 
Applied 

Residual Magnitude 
of Change Significance of Effect No. on Fig 9.1 & 

9.2 
Nottingham Castle, 
Scheduled Monument 
and City Museum and 
Galley Grade I 
Registered Park & 
Garden. 

High Temporary 
Long-term Intermediate Negative None applicable Intermediate Negative Moderate adverse 196 & 201 

Memorial Gardens, 
Nottingham, Grade II 
Listed Building. 

High Temporary 
Long-term Minor Negative None applicable Minor Negative Slight adverse 200 

Wollaton Hall and Park, 
Grade I Listed Building 
and Grade II Register of 
Parks and Gardens. 
Wolloton Park 
Conservation Area 

High Temporary 
Long-term Intermediate Negative None applicable Intermediate Negative Moderate adverse 202 & 205 

Lenton Lodge, Grade II* 
Listed Building. Sutton 
Passeys Conservation 
Area 

High Temporary 
Long-term No Change None applicable No Change Neutral 208 

Church of Holy Trinity, 
Grade II* Listed Building. 
New Lenton Conservation 
Area. 

High Temporary 
Long-term No Change None applicable No Change Neutral 209 

The Manor House and 
adjoining terrace, Grade 
II* Listed Building. 
Bramcote Conservation 
Area. 

High Temporary 
Long-term Minor Negative None applicable Minor Negative Slight adverse 215 

Church of St Leonard, 
Grade II* Listed Building. 
Wolloton Village 
Conservation Area. 

High Temporary 
Long-term No Change None applicable No Change Neutral 218 

35 Hallams Lane, Grade 
II* Listed Building. 
Chilwell Conservation 
Area. 

High Temporary 
Long-term Negligible None applicable Negligible Slight adverse 222 

Church of St. George and 
dovecote, Barton-in-Fabis, 
Grade I Listed Building 
and Scheduled 
Monument. 

High Temporary 
Long-term No Change None applicable No Change Neutral 224 

Church of St. Mary the 
Virgin, Grade I Listed 
Building. Attenborough 
Conservation Area. 

High Temporary 
Long-term Negligible None applicable Negligible Slight adverse 226 
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9.15 Evaluation of Significance 

9.15.1 Of the affected heritage assets only the impacts on ten of these are considered to be significant. These are the 
cropmark of an Iron Age enclosure (16) and palaeochannels (see Appendix 9.4) which will be affected during 
construction of the turbines and associated infrastructure. Other sites will have operational impacts on their 
setting. These comprise Highfields Park (3), Meadow Road Bridge (161), towpath bridge (162), Nottingham 
Castle (196) and Wollaton Hall and park (202 &205) which will experience a moderate adverse impact and 
Clifton Hall (93), Clifton Hall gardens (4) and listed buildings at the Boots Factory (96, 97, 101, 103, 120 & 165) 
which will experience a large adverse impact. 

9.16 Cumulative Impacts 

9.16.1 There are an additional 11 wind turbine projects over 1 MW located within a 35 km radius of the proposed site 
at Grove Farm. These are shown on Figure 5.9a in Section 6. Only one of these sites is operational. This is 
located at Lindhurst. One further site is under construction at Eakring to the north-east of Grove Farm.  

9.16.2 Sites with planning consent are located at Carsington, East Midlands Airport and Old Dalby. The wind energy 
sites proceeding through the planning system are Losk Lane, Newthorpe, Stoke Bardolph Farm, Victoria 
Embankment, Derby STW and Asfordby.  

9.16.3 It is possible that there will be intervisibility between a number of these sites should they succeed in getting 
planning consent. The main area of concern for cumulative impacts would be those views along the Trent 
Valley. Should Grove Farm, Victoria Embankment and Stoke Bardolph Farm all proceed to operational stages, 
then the visual influence on the Trent Valley, particularly views along the low-lying course of the river, may be 
altered significantly. This may result in an intermediate negative magnitude of impact on the setting.  

9.16.4 It is considered that there is only limited intervisibility from and between the other wind energy projects and 
Grove Farm and that these will be of negligible significance. Most of these other sites are set at some distance 
from Grove Farm and consequently the turbines will form minimal features in the landscape. Thus it is deemed 
that any cumulative impact between Grove Farm and the other sites is negligible.  

9.17 Summary and Conclusions 

9.17.1 The archaeological and cultural heritage assessment for the proposed wind farm at Grove Farm, 
Nottinghamshire, has collated data from the Nottinghamshire Historic Environment Record, the National 
Monuments Record, aerial photographs and cartographic and documentary sources. Borehole investigations 
geotechnical monitoring and geophysical survey have been undertaken to enhance and augment this baseline 
data and to develop a subsurface terrain model. A total of 188 sites were recorded in the immediate study area 
as well as a number of feature groupings identified during the geophysical survey.  

9.17.2 The results of the assessment indicate that there has been human activity within the study area from the 
Palaeolithic period onwards. Extensive or intensive occupation and exploitation appears to have been 
sporadic. These more ‘active’ periods consist of the mid to later prehistoric periods and from the medieval 
period onwards.  

9.17.3 Within the site boundary, four sites are identified and additional palaeoenvironmental evidence has been 
recorded in the form of palaeochannels bisecting the site. The earliest evidence comprises Neolithic or Bronze 
Age activity along the present-day course of the River Trent. Cropmark sites of a probable Iron Age enclosure 
and house, a second circular enclosure of likely prehistoric date and a linear feature of probable modern origin 
comprise the rest of the known archaeological assets within the site boundary. This subsurface data has 
subsequently been refined by the geophysical survey. This has enabled a detailed plot of subsurface 
anomalies to be produced which will allow for the implementation of an archaeological mitigation programme to 
be created prior to any construction works. 

9.17.4 The palaeoenvironmental evidence indicates at least one palaeochannels cutting into river terrace sands and 
gravels. Whilst the date and potential of the palaeochannels and river terrace deposits are unknown, they may 
yield remains of archaeological significance.  

9.17.5 The assessment has identified a number of sites which will be impacted during the construction of the wind 
turbines and the associated access tracks, substations and construction compound. These impacts will consist 
of both visual and physical impacts during the construction phase and visual impacts during the operational 
phase. The impacts on the setting of Clifton Hall (93), Clifton Hall gardens (4) and listed buildings at the Boots 
Factory (96, 97, 101, 103, 120 & 165) are considered to be large adverse and are significant in terms of EIA. 
The impacts on the setting of Highfields Park and associated structures (3, 116-119), Meadow Road Bridge 
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(161), the Towpath Footbridge (162), Nottingham Castle, Gallery and Museums (196 & 201) and Wollaton Hall 
and park (202 & 205) are moderate adverse. These are also significant in terms of EIA. The impacts during 
construction on subsurface remains are currently anticipated to be non-significant in EIA terms based upon the 
available information and following a programme of archaeological investigation and recording. 

9.17.6 It is recommended that further archaeological investigations are conducted to establish the subsurface 
potential within the proposed development boundary. This should follow a phased approach to allow for 
modification of the methodology used to target any results.  
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1955-56 1:1250 Sheets SK5435 NW, NE, SW & SE 
1955-56 1:1250 Sheets SK5436 NW & NE 
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1965-79 1:1250 Sheets SK5535 NW, NE, SW & SE 
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1965-79 1:1250 Sheets SK5537 SW & SE 
1965-79 1:1250 Sheets SK5636 NW & SW 
1965-79 1:1250 Sheets SK5635 NW & SW 
1965-79 1:1250 Sheets SK5637 SW 
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10.1 Introduction 

10.1.1 This chapter describes the assessment of traffic-related impacts and the likely significant environmental effects 
on the surrounding highways and local road network associated with the proposed Grove Farm Wind Energy 
Project. 

10.1.2 It considers Government policy at the national, regional and local levels that is relevant to the proposed 
development.  It also provides a description of the baseline conditions and details the assessment 
methodology and significance criteria that have been used to assess the potential impacts.  Impacts are 
assessed for the construction; operational and decommissioning phases and mitigation measures are detailed 
as necessary. 

10.1.3 The chapter concludes with an assessment of likely cumulative effects and a summary of the residual traffic 
impacts associated with the proposed wind farm development. 

10.2 Scope of Assessment 

Construction 

10.2.1 The assessment considers the main transport effects associated with the movements of commercial Heavy 
Goods Vehicles (HGVs) in construction and abnormal loads typically in excess of 44 tonnes and over 40 
metres in length, to and from the site during the construction phase of the development. 

10.2.2 The proposed access route for abnormal delivery vehicles is from Junction 24 of the M1 southbound.  From 
here vehicles will travel eastbound along the A453, through Clifton onto the A52 Crossing over the River Trent. 
The delivery vehicles will leave the A52 at the A453 off-slip onto the Queen Drive roundabout and head north-
west onto Lenton Lane and Thane Road towards the development site, accessing the site via a new access 
junction from Thane Road. Construction vehicles will initially utilise an existing access into the site from Thane 
Road at Power League while the new access junction is constructed. The route into the site has been detailed 
in an Accessibility Study which has been undertaken for the Grove Farm Wind Energy Project in Appendix 
10.1. 

Operation 

10.2.3 During the operational period of the proposed wind farm, access will be made from the new access junction 
constructed on Thane Road.  For this phase it is envisaged that the amount of traffic associated with the 
development will be minimal, comprising occasional service and maintenance visits.  Occasional visits may 
also be made to the site for more extensive maintenance/repairs or for management/compliance purposes.  
The vehicle used for maintenance visits is likely to be a 4x4 (e.g. Land Rover or similar) and there may be an 
occasional need for HGV deliveries or road-going cranes to access the site for heavier maintenance and 
repairs.  It is considered that the effects of operational traffic will be negligible and therefore detailed 
consideration of the operational phase of the development is not included in this assessment. 

Decommissioning 

10.2.4 The wind turbines have a design life of approximately twenty-five years.  Decommissioning would include the 
dismantling of turbines which would be taken off-site, most likely for re-use or recycling.  The turbine 
foundations would be removed and the land reinstated.  The equipment would be removed from the control 
building and substation and buildings would either be left for another use or dismantled depending on the 
landowner’s requirements.   

10.2.5 The mitigation for decommissioning would be similar to that required at construction stage.  This would be 
agreed with the local authority in advance of any decommissioning activities. 

 

10 Traffic and Transport 
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10.3 Legislation and Policy Framework 

10.3.1 National Policy specific to transportation is provided in Planning Policy Guidance 13: Transport (PPG13).  The 
objectives of PPG13 are to integrate planning and transport at the national, regional, and local level and to 
promote more sustainable transport choices both for carrying people and for moving freight. 

10.3.2 Driver distraction is considered in Planning Policy Statement 22  Renewable Energy (PPS22) and Planning for 
Renewable Energy; A Companion Guide to PPS22 (ODPM, 2004) at paragraph 54 which states: 

“Concern is often expressed over the effects of wind turbines on car drivers, who may be distracted by the 
turbines and the movement of the blades.  Drivers are faced with a number of varied and competing 
distractions during any normal journey, including advertising hoardings, which are deliberately designed to 
attract attention.  At all times drivers are required to take reasonable care to ensure their own and others’ 
safety.  Wind turbines should therefore not be treated any differently from other distractions a driver must face 
and should not be considered particularly hazardous.  There are now a large number of wind farms adjoining 
or close to road networks and there has been no history of accidents at any of them.” 

10.3.3 This statement is supported by work undertaken by the Highways Agency’s Safety Standards and Research 
(SSR) Safe Road Design Team who undertook an initial ‘before and after’ study (2004), which considered five 
wind farm sites and concluded that there was ‘no evidence of a significant change in accidents when a wind 
farm was constructed’.  In addition the site is located approximately 7.5 km from the M1 motorway trunk road 
and it is therefore considered that the effects of driver distraction are negligible on this basis and will not be 
assessed.  

10.3.4 Greater Nottingham Local Transport Plan (LTP) covers the Broxtowe, Gedling and Rushcliffe districts, as well 
as Hucknall and the City of Nottingham  

(http://www.nottinghamshire.gov.uk/home/traffic_and_travel/strategy-policy/ltp.htm#gnltp).   

The LTP has strong links to national, regional and local strategies and has a major role in meeting the aims of 
these strategies. For example: 

• Nationally, the LTP helps to achieve sustainable communities and helps to meet the requirements of 
Government’s Future of Transport White Paper (2004) and Planning Policy Statements 

• Regionally, the LTP helps to achieve integrated regional strategies such as the Regional Spatial Strategy 
and the Regional Transport Strategy contained within it 

• Locally, the LTP helps to achieve the Council’s community strategy ‘All Together Better’, as well as the 
Joint Structure Plan. The LTP also feeds into the local development frameworks drawn up by district 
councils. 

10.3.5 The LTP also integrates with various local policies and strategies such as: 

• The County Council’s strategic plan 

• Local Area Agreement 

• Statutory development plans 

• Highways Agency programmes/strategies 

• Neighbouring authorities’ local transport plans 

• Strategies relating to housing, economic development, education, health, social inclusion, crime and 
disorder, environment and social services. 

10.3.6 The LTP has highlighted that the A453 (from the M1 Junction 24 to the A52) is a key route to be improved 
within the current scope of the LTP.  Furthermore, the route is within the Highways Agency’s High Priority 
Planned works for development for construction in the current spending period with an expectation to proceed 
to construction in future spending periods (Investment In Highways Transport Schemes: Highways Agency's 
Future Delivery Programme, Annex B, A453 Widening (M1 Junction 24 to A52 Nottingham) - 
http://www.highways.gov.uk/roads/29356.aspx). The proposed scope of works within the November 2009 
public inquiry documentation details the dualing of the A453 up to Clifton Village widening of the carriageway 
from a wide single carriageway to a duel carriageway with no central reservation, including the construction of 
two new roundabouts. These documents and plans are available as a result of the public inquiry at 
http://www.persona.uk.com/a453widening/.  

http://www.nottinghamshire.gov.uk/home/traffic_and_travel/strategy-policy/ltp.htm#gnltp�
http://www.highways.gov.uk/roads/29356.aspx�
http://www.persona.uk.com/a453widening/�
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10.4 Consultation 

10.4.1 Early consultation with stakeholders were formalised in the Grove Farm Wind Energy Project EIA Scoping 
Report submitted to Nottingham City Council in 2010. Where necessary, subsequent discussions have taken 
place. The following organisations were consulted during the course of the traffic assessment; a summary of 
their respective responses is also provided: 

The Highways Agency 
Recommend that regard be had to the Agency’s ‘Spatial Planning Advice Note: SP 12/09, Planning 
Applications for Wind Turbines sited near to Trunk Roads’. This requires that the following matters be 
addressed: 

• Structural collapse 
• Icing 
• Visual distraction/dazzle. It will be necessary to provide photomontages from the adjacent A453 

and A52, in both directions and from driver eye level 
• Site access during construction 

 
AONE – Maintenance Area Contractor 
 
AONE are the maintenance area contractor for the Nottingham area, for works on trunk roads and structures. 
Before any vehicle movements are carried out, an approval will be required to be agreed with AONE. 
 
• Regarding Accessibility into the site (refer to Accessibility Study, Appendix 10.1): 

“As a generalisation I would not anticipate your route 1 being a problem though it may have to straddle 
lanes on certain structures. This route however is likely to be widened in 2010/2011 and the works 
would almost certainly impact on the movement. 

I would also like to point out that the M1 is our responsibility so I would need to check your vehicles 
against these structures as well, whether coming from the north or south.” 

• Regarding possible dimensional limits on the A453 (refer to Accessibility Study, Appendix 10.1) 
“I have spoken with our structures engineer and have been assured that the sign now says 16 feet 
and 4 .8 metres . 

The actual clearance available in the centre is 5.1 metres rising to 5.24 on the southbound 
carriageway. The northbound carriageway is 4.8 at the verge.  

He believes and advises that running at a maximum of 4.95 and straddling the centreline or even 
running on the wrong carriageway will allow access.” 

Nottingham City Council 
• No responses received to consultation request from the Highways Department.  
 
British Waterways 

We note that consideration has been given to transporting all of the materials and components for the 
proposed turbines to the site by road. Whilst there is insufficient information within the Scoping Report 
for us to make an assessment of the feasibility of utilising the river or the canal to transport any of the 
materials or components required for the proposed development, we would suggest that given the 
proximity of both waterways to the site, this option may be worthy of investigation. BW would be happy 
to discuss this matter further with a view to establishing whether or not it presents a viable alternative 
option to road transport.  
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10.5 Methodology 

10.5.1 The methodology employed in this assessment has been developed from guidance given in the Department 
for Transport (DfT’s) ‘Guidance on Transport Assessment’ (GTA guidelines) and also the Institute of 
Environmental Management and Assessment’s (IEMA) ‘Guidelines for the Environmental Assessment of Road 
Traffic’.  Methodologies detailed in the DfT’s GTA guidelines recommend that the ES for large developments 
should be assessed in accordance with the IEMA guidelines noted above. 

10.5.2 The IEMA guidelines is the only document available that sets out a methodology for assessing potentially 
significant environmental impacts where a proposed development is likely to give rise to changes in traffic 
flows.  The IEMA guidelines suggest that, in order to determine the scale and extent of the assessment and 
the level of impact the development will have on the surrounding road network, the following two ‘rules’ should 
be followed: 

1. Include highway links where traffic flows are predicted to increase by more than 30% (or where the 
number of heavy goods vehicles is predicted to increase by more than 30%). 

2. Include any other specifically sensitive areas where traffic flows are predicted to increase by 10% or 
more. 

10.5.3 The significance of each impact is considered against the criteria within the IEMA guidelines, where possible.  
However, the IEMA guidelines state that: 

“For many effects there are no simple rules or formulae which define the thresholds of significance and there 
is, therefore, a need for interpretation and judgement on the part of the assessor, backed-up by data or 
quantified information wherever possible.  Such judgements will include the assessment of the numbers of 
people experiencing a change in environmental impact as well as the assessment of the damage to various 
natural resources.” 

10.5.4 In the absence of established significance criteria for traffic and transport impacts, professional judgement has 
been used to assess whether the impacts on traffic and transport are considered to be significant. This is 
carried out using the IEMA guidelines to identify the scale and extent of the assessment to be undertaken. The 
significance falls into two categories; not significant and significant; the latter corresponding to significant 
impacts in accordance with the EIA regulations. 

10.5.5 The IEMA guidelines state projected changes in traffic of less than 10% creates no discernable environmental 
impact, given that daily variations in background traffic flow may fluctuate by this amount, and that a 30% 
change in traffic flow represents a reasonable threshold for including a highway link within the assessment.  
The threshold for a detailed assessment has therefore been set at a 30% change in traffic flow.  

10.5.6 Although the construction traffic movements will only be temporary, an increase in traffic could adversely affect 
the users of those roads and the land uses that front them, including the relevant occupiers and users. 
Consequently, the receptors that have been assessed are those roads that are to be used by construction 
traffic. 

10.6 Baseline Conditions 

10.6.1 The following section describes the existing transportation conditions in the vicinity of the site.  It also identifies 
the proposed access routes to the proposed wind farm site in relation to abnormal loads, construction traffic 
(including HGVs) and construction workers.  The existing traffic conditions of the access routes have also been 
considered in order to determine the level of impact and significance. 
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Existing Roads 

10.6.2 The A453 and A52 are the main routes into Nottingham from the south east. The A453 is a single carriageway 
trunk road linking Junction 24 of the M1 with the A52 Trent Crossing.  The A453 is categorised as a key route 
into Nottingham and has been selected as being suitable for future investment and upgrading to dual 
carriageway standard as a part of future Highways Agency infrastructure improvements.  

10.6.3 Along the A453 are several at-grade junctions including a signalised junction at East Midlands Parkway, a 
roundabout upon entry into Clifton and a signalised junction into the Nottingham Trent University Campus. The 
A453 has numerous priority at-grade junctions serving as minor accesses into buildings and properties along 
its length. 

10.6.4 The junction of the A453 with the A52 is grade separated at the crossing of the River Trent. The crossing forms 
two bridges, west and east, with the eastern bridge being of newer construction. After the crossing is a slip 
road down to the grade separated Queen’s Drive Roundabout, which has a flyover leading into Nottingham 
City Centre. After this roundabout, the route ceases to be a trunk road.  

10.6.5 The site access is located at the western end of Thane Road, which is a no-through route leading into the 
Boots corporate headquarters. Thane Road is a single carriageway link road through the existing Lenton Lane 
industrial estate, which houses several large construction suppliers, large and medium industrial businesses 
and small to medium sized manufactures. This road is maintained by the local highway authority.  

The Study Area 

10.6.6 The study area encompasses the local highway network (Thane Road and Lenton Lane) in the immediate 
vicinity of the development site where the impact of the development traffic will be greatest. From Queen’s 
Drive roundabout, the development traffic will be diluted as there are major trunk routes to the north, east and 
south via the A453 and the A52 trunk roads towards Nottingham and the surrounding built up areas.  The 
development traffic will be diluted to such an extent that any impact will be negligible. However, wherever 
possible the developer will commit to resourcing construction materials from local sources to reduce the impact 
on the road network and reduce pollution.  

Abnormal Load Route 

10.6.7 The abnormal load route detailed earlier provides the most suitable route to the site as it avoids major built up 
areas and utilises the trunk road network for the majority of the route from Junction 24 of the M1. The 
Highways Agency and the Maintenance Area Contractor have confirmed the route along the A453 as suitable 
for the transportation of turbine components.  

10.6.8 A route access study has been undertaken and confirms the viability of this route and the extent of any 
mitigation measures required to facilitate the transportation of the turbine components.  The full report is 
provided in Appendix 10.1. 

Construction Traffic Route and Local Suppliers of Construction Materials 

10.6.9 The University of Nottingham is committed to sourcing materials locally and utilising recycled materials where 
available and appropriate for use.  As part of the scoping process, suppliers have been located locally to the 
development within the Lenton Lane Industrial Estate whom can provide ready mixed concrete, construction 
aggregate, recycled aggregate and disposal facilities for inorganic and organic waste. AECOM believe it would 
be beneficial to use these resources due to their proximity; however there is no guarantee that the Contractor 
will use these suppliers. 

10.6.10 Pre-mixed concrete can be locally sourced from: 

• Lafarge Ready Mix, Harriman’s Lane, NG7 2SD, approximately 2 km from the site access within the 
Lenton Lane industrial estate.  

• Nottingham Ready Mix, Gibbons St, NG7 2SB, approximately 2 km from the site access within the Lenton 
Lane industrial estate. 

• Johnson Aggregates, Gibbons St, NG7 2SB, approximately 2 km from the site access within the Lenton 
Lane industrial estate. 

10.6.11 Construction aggregate, recycled aggregate and disposal can be provided by Johnson Aggregates, Gibbons 
St, NG7 2SB, approximately 2 km from the site access within the Lenton Lane industrial estate. It is the 
Contractors’ responsibility to source suppliers of construction materials for works. These addresses are 
provided as a guide to detailing the availability of local suppliers.  
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Construction Personnel 

10.6.12 The site is located within 5 km of the major population centres and suburbs of the city of Nottingham.  Although 
the exact origins of workers are not yet known, it is likely that construction personnel will access the site from a 
variety of locations and directions.  As a worst case scenario, it has been assumed that all construction 
personnel will access the site by car via the A52 and A453, entering the study area via Thane Road and 
Lenton Lane.  

Personal Injury Accident Review 

10.6.13 Road accident information has been obtained for the study area and the A453 and A52 in the vicinity of the 
Queen Drive Roundabout and Lenton Lane industrial estate. This road accident information has been sourced 
from the Nottingham City Council road safety team.  The data considers the 5-year period from July 2005 to 
July 2010 and is classified by severity and number of casualties. 

10.6.14 An assessment of the accident data has identified that within the Lenton Lane Industrial Estate there were a 
total of 11 accidents, with 14 casualties, of which 2 were classified as serious. There were 6 recorded 
accidents on or within close proximity to Thane Road, with the remaining 5 accidents occurring elsewhere 
within the industrial estate. Of the 6 accidents occurring on or close to Thane Road, 3 were related to turning 
movements, 1 involved a stationary (parked) vehicle and 2 had other causes. There were no recorded fatalities 
within the period studied 

Baseline Traffic Assessment 

10.6.15 No traffic count data is available for the A45/A453 at the Queen’s Drive Roundabout or for Thane Road/Lenton 
Road from either the Highways Agency Traffic Information System (HATRIS) website or from Nottingham City 
Council. As a consequence, to establish the baseline conditions, AECOM commissioned two 12 hour 
multimodal traffic counts at the Thane Road/Bull Close Road, undertaken on Thursday 7th April 2011 and 
Wednesday 13th April 2011, both considered to be neutral days  during neutral months.  

In order to establish the Average Annual Daily Traffic (AADT) flows, an average of the traffic count data was 
taken to which the figure was multiplied by an initial 12hr to 16hr factor (1.15) before this resultant figure was 
factored by the 16hr to 24hr factor (1.10), to provide a provide a conservative daily 24 hour traffic flow. 

These conversion calculations were done in accordance with Design Manual for Roads and Bridges, Volume 
13, Part 4, Cost Benefit Analysis and a summary of the resultant AADT traffic flows is provided in Table 10.1 
below.   

Table 10.1 – 2011 AADT Flows for the Thane Road/Bull Close Road Junction 

AADT (HGV Percentage) 
 Car LGV HGV P/C M/C PSV Total 

Thane 
Road 10815 1122 570 (4.28%) 517 106 186 13312 

In order to growth the traffic count figures up to the year 2012, AECOM has interrogated TEMPRO v6.2 to 
derive an Average Weekday growth rate car drivers, pedestrians, cyclists and buses for the Clifton area of 
Nottingham. The resultant growth rate is summarised below in Table 10.2.   

Table 10.2 – TEMPRO 2011 – 2012 Average Weekday Car Driver Growth  

2011 – 2012 Growth Factors 
Average 

Weekday  
1.0094 

AECOM subsequently applied the above growth factor to the AADT flows summarised in Table 10.1, the 
results of which are summarised below in Table 10.3. 

Table 10.3 2012 AADT Flows for the Thane Road/Bull Close Road Junction 

2012 TOTAL DAILY FLOWS 24hr (AADT) 
 Car LGV HGV P/C M/C PSV Total 

Thane 
Road 10917 1133 575 (4.28%) 522 107 188 13437 
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As can be seen from Table 10.3 the total level of daily traffic along Thane Road is anticipated to be in the 
order of 13437 of which 575 HGVs are included, equating to 4.28% of total traffic flow. 

10.7 Potential Impacts 

Construction Traffic 

10.7.1 The construction of the wind farm is anticipated to take approximately 6 months from the initial moving of plant 
onto site, construction of tracks and enabling works up to the commissioning of the turbine equipment.  The 
associated traffic flows will vary over that time as different elements of the site are developed and constructed.  
To a lesser degree, traffic flows will also depend on the chosen contractor’s preferred method of working.  A 
Traffic Management Plan (TMP) will be prepared by the Principal Contractor once the construction schedule, 
plant requirements, and the turbines have been defined.   This will ensure impacts to the delivery route are 
minimised where possible. 

10.7.2 Estimated traffic generation during the construction stage has been based on the assumption that the following 
activities will take place in the following order: 

• Mobilisation to Site, Including Construction of Compound; 
• Construction of Primary Access Track and Junction on Thane Road; 
• Construction of Turbines 1, 2 and 3; 
• Construction of Cable Trenches, Control Building and Sub-Station; and 
• Other miscellaneous deliveries / removals. 

10.7.3 The following section provides an estimate of two-way trips across the construction period for these assembly 
activities.  The assessment has been based on the assumption that all fill material has to be imported to site, 
including ready mixed concrete for the turbine foundations and all aggregate for the access tracks and areas of 
hard standing, therefore providing a conservative assessment.  The assessment is based on the assumption 
that the Contractor will provide their own drainage and that the ground is free draining. This assessment also 
assumes that all excavated materials are exported off-site, which is a worst case scenario at this stage. 

Initial Assumptions and Calculations for Construction Traffic 

10.7.4 The monthly calculations are based on a 12 hour, 5 day working week, with an average of 22 working days per 
month. It is assumed that the primary form of access will be either the existing construction access using the 
Power League Access Junction (Month 1 & 2) or the new access junction which is to be constructed for 
abnormal load deliveries.  

10.7.5 It is assumed that the initial access into the site will use the existing Power League Access.  Once construction 
vehicles can access the site, the primary access track from the Thane Road access to Turbine 3 can be 
constructed along with the new embankment and access onto Thane Road. Once the primary access track is 
constructed, the tracks and crane pads can be constructed for Turbines 1, 2 and 3. The M&E infrastructure 
works will be undertaken during months 4, 5 & 6.  

10.7.6 Some initial areas have been calculated based on preliminary development layout designs (Refer to drawings 
60149761-P-010 – 015 in Appendix 10.1): 

• Primary Access Track = 6953m2 of track construction, of which 1500m2 will be on embankment between 
0 and 5 metres high.  

• Turbine 1 Access Track and Crane Pad = 1971m2 of track construction and approximately (1665m2) of 
crane pad and hard standing construction. 

• Turbine 2 Access Track and Crane Pad = 1870m2 of track construction and approximately (1665m2) of 
crane pad and hard standing construction. 

• Turbine 3 Access Track and Crane Pad = 1298m2 of track construction and approximately (1798m2) of 
crane pad and hard standing construction. 

10.7.7 All of the above areas have been uplifted by a further 10% to allow for temporary works and vehicle turning 
areas during construction.  

10.7.8 The material densities have been assumed as follows for volumetric and haulage calculation purposes: 

• Crushed aggregate (Type 1 Sub-base) has a density of 2.2 tons per cubic metre (stone for hardstanding 
and tracks). 

• Dense bituminous macadam has a density of 2.4 tons per cubic metre (access junction in Adopted 
Boundary). 
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• Ready Mixed Concrete has a density of 2.6 tons per cubic metre (Foundations). 
• General Earthworks Fill has a density of 1.8 tons per cubic metre. (Embankments). 
• Sand has a density of 2.0 tons per cubic metre. (Cable Trenches). 
• Geofabrics are delivered in rolls of 150m long, 5 metres wide, with flatbeds capable of carrying 15 of these 

at a time (laid over areas of hardstanding). 
 

10.7.9 The following volumetric calculations have been used to calculate the trips: 

• Track Volume = Length x Width x 0.5m depth x 1.2 (sloped earthworks factor at 1:2). 
• Crane Pad Volume = Length x Width x 0.6m x 1.075 (sloped earthworks factor at 1.075). 
 

10.7.10 Based on these densities, the loading capacities of transporting HGVs are: 

• General Wagon = 20 Tons Capacity 
• Concrete Wagon = 6m3 capacity 
• Flatbed Lorry = 20 Tons Capacity 

Delivery of ready mixed concrete for foundations 

10.7.11 The type of foundations to be used on site has not yet been confirmed and could potentially take the form of 
piled or micro-piled foundations.  In the interest of assessing a worst case scenario with respect to vehicular 
trip generation, deliveries associated with a gravity based foundation have been considered. 

10.7.12 Each turbine foundation will comprise a reinforced concrete slab measuring approximately 18 m in diameter, at 
approximately 2.5 m in depth with a tapering cross section.  Turbine foundations could however, be larger or 
smaller and of a different shape depending on imposed loadings, ground conditions and the drainage design, 
typically however, they comprise a total volume of 350 m3 of concrete. 

10.7.13 Material will need to be excavated to allow for the foundations to be constructed in-situ, and this will need to be 
removed off-site in accordance with the requirements of the Environment Agency. It is assumed that the worst 
case scenario is to be used, which is for an empty vehicle to remove the material from site and not a vehicle 
used for both delivery and removal of materials. 

10.7.14 Technical constraints may require the concrete for an individual turbine foundation to be delivered and poured 
in one day to avoid weaknesses associated with joints in the structure.  This technical constraint may apply to 
the sub-station foundations and the turbine switching gear foundations.  This means there could be up to five 
days on which there will be a high number of HGVs entering and leaving the site. 

10.7.15 Ready mixed concrete is delivered in vehicles with a typical capacity of 6 m3.   

Mobilisation to Site, Including Construction of Compound 

10.7.16 Mobilisation of equipment to site, including two mobile cranes, transport vehicles, earth moving equipment, 
plan, welfare facilities and site cabins and will be approximately 25 HGV deliveries (50 HGV two-way trips), 
and 4 abnormal load deliveries (8 abnormal load two-way trips).  

10.7.17 The temporary construction compound comprises an area of hard standing approximately 50 m x 50 m (2500 
m2).  This typically requires a layer of geotextile material overlaid with crushed rock lay to a fill depth of 0.5 m 
and would therefore require 1250 m3 of aggregate.  Therefore 138 HGV deliveries will be required (278 two-
way trips).  

10.7.18 Total movements are: 168 HGV Movements (336 two way), 4 abnormal loads (8 two way). 

Construction of Primary Access Track and Junction onto Thane Road 

10.7.19 Approximately 6950m2 of primary access track is to be constructed to provide access to the substation, turbine 
construction areas and the construction compound. This equates to 7650m2 when uplifted by 10% (Safety 
Factor). The total volume of crushed aggregate required for constructing this area of track based on the 
preliminary design with 1:2 sloped banks on the access tracks and a depth of 0.5m is 4590m3.  

10.7.20 An assumption of 1875m3 of fill has been calculated as a conservative estimate for construction of the 
embankment for the access road based on a 1 in 3 embankment, 100m long and 2.5m in height.  

Using the assumptions above, it is forecast that this phase of work will require 695 HGV movements (1390 two 
way trips). 
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Construction of Turbines 1, 2 and 3, Tracks and Crane Pads 

10.7.21 Turbine crane pads are typically constructed based on a 0.6m depth of crushed aggregate over a geotextile 
with a typical area of 45m by 25m. Additionally, each turbine will have a length of specific access track 
constructed to them to allow for delivery of the components and construction of the turbines. The areas of 
construction for Turbines 1, 2 and 3 are as follows: 

• Turbine 1  
• Access Track = 2170m2 of track construction, 1302m3 of aggregate,  
• Crane Pad = 1830m2 of crane pad and hard standing construction, 1180m3 of aggregate, 
• Turbine Foundations = 350m3 of excavation,  
• Turbine Foundation Steel Reinforcement = 40 tons 
• Turbine Foundation Concrete = 350m3 

• Turbine 2  
• Access Track = 2060m2 of track construction, 1230m3 of aggregate,  
• Crane Pad = 1830m2 of crane pad and hard standing construction, 1180m3 of aggregate, 
• Turbine Foundations = 350m3 of excavation,  
• Turbine Foundation Steel Reinforcement = 40 tons 
• Turbine Foundation Concrete = 350m3 

• Turbine 3 
• Access Track = 1430m2 of track construction, 860m3 of aggregate,  
• Crane Pad = 1980m2 of crane pad and hard standing construction, 1275m3 of aggregate, 
• Turbine Foundations = 350m3 of excavation,  
• Turbine Foundation Reinforcement = 40 tons 
• Turbine Foundation Concrete = 350m3 

10.7.22 Typically for each turbine, one vehicle is required to deliver the nacelle, one for the hub, three for the tower, 
three for the blades, one for the transformer, one for other components and an additional two vehicle 
movements are required for the delivery and removal of the cranes.  Consequently, each turbine requires 
around 10 abnormal load deliveries and 4 HGV deliveries. Due to the abnormal delivery vehicles being able to 
contract in size, there will be only 10 abnormal movements into the site, with 10 HGV movements out of the 
site, giving a total of 18 two way HGV movements per turbine. 

10.7.23 The total trips per turbine are as follows: 

• Turbine 1 – 534 HGV Two Way Trips, 10 abnormal trips in.  
• Turbine 2 – 526 HGV Two Way Trips, 10 abnormal trips in. 
• Turbine 3 – 488 HGV Two Way Trips, 10 abnormal trips in. 
• TOTAL – 1548 HGV Two Way Trips, 30 abnormal trips in.  

Construction of Cable Trenches, Control building and Sub Station 

10.7.24 Each turbine is connected to the substation via an underground cable.  Cables are laid in trenches with 
dimensions of approximately 1 m in width, and approximately 1.2 m in depth.  Cable trenches will be 
constructed adjacent to the new access track network, and therefore the total length of cable trenches is 3 km.  
The cables are laid within a course of sand, typically 0.3 m deep.  As such there is a requirement for 300 m3 of 
sand per kilometre of trench or a total of 900 m3 for the site.  This equates to 87 deliveries of sand (174 two-
way trips). Excavation of these trenches will require approximately 3600m3 of material excavating, of which 
1500m3 will require removal off site. This will generate 135 deliveries (270 two-way trips). 

10.7.25 The control building will be a prefabricated single storey building measuring approximately 6m x 3m.  The 
building and compound will house switchgear, protection, metering, and Supervisory Control and Data 
Acquisition (SCADA) plant and equipment.  Based on an aggregate depth of 0.6 m for the compound it is 
estimated that 6 deliveries will be required for the hard standing with a further 30 loads associated with High 
Voltage switchgear and materials to construct the substation resulting in 36 deliveries (72 two-way trips). 

Other miscellaneous deliveries / removals 

10.7.26 There will be a requirement for additional deliveries and removals, such as cables, materials for the formwork 
and reinforcing steel, fuel and other general construction material.  It is difficult to forecast the exact 
requirements; however for the purposes of the assessment it has been assumed 30 miscellaneous deliveries 
will take place each month, resulting in 60 two-way trips per month. 
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Movement of Construction Personnel 

10.7.27 It is estimated that the maximum number of staff on site at any one time would be approximately 30.  These 
staff could arrive/depart by various modes of transport from/to different locations and, therefore, trip 
generations are difficult to forecast.  However, assuming each worker travels independently to site, a total of 60 
daily two-way trips by car or van will occur. 

Construction Traffic Split 

10.7.28 During Months 1 and 2, Construction traffic will be unable to use the new access junction as it would not have 
been constructed and commissioned due to the earthworks and embankment required for its construction. 
Construction traffic will utilise an existing access at Power League then use an existing haul road that runs 
parallel to the bottom of the embankment to an existing construction site at the flood defence works to the west 
of the Grove Farm development site. At some point during Month 2, the construction traffic will change site 
access location to utilise the new access junction. 

10.7.29 Table 10.4 shows the anticipated maximum traffic impact associated with the construction of the proposed 
wind farm.  The table indicates the greatest concentration of construction traffic occurs on the days when ready 
mixed concrete is delivered for the turbine foundations during months 2 to 4.  However, these movements will 
be restricted to three individual days in total across this period.  This equates to a maximum of one HGV 
movement every six minutes over the working day (0700 – 1900 hrs) or 10 two-way movements per hour.  

Forecast Trip Generation 

Table 10.4 - Forecast Traffic Generation during Construction 

Construction Activity Number of Two-Way Trips    

Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 TOTAL 
Mobilisation to Site and 
Construction of Compound 

336           160 

Construction of Primary 
Access Track and Junction 

417 973     1390 

Construction of Turbine 1    764    764 

Construction of Turbine 2     748   748 

Construction of Turbine 3      688  688 

Cable Trenches, Control 
Building, Sub Station, 
Transformers and M+E 

  
 

 20 250 72 342 

Miscellaneous 60 60 60 60 60 60 300 
Total Monthly HGV 
Movements (inc ABL 
Loads) 

813 1033 824 828 768 132 4398 

Average daily HGV 
movements* 37 47 37 38 34 6 4398 

Total Number of Concrete 
Movements per month** 

0 0 118 156 150 0 424 

Anticipated maximum daily 
HGV movement during 
concrete delivery *** 

    118 118 118     

Average daily movement of 
construction personnel and 
non-HGV deliveries 

60 60 60 60 60 60   

* HGV movements rounded to an equal number (i.e. one movement for vehicle arriving at site and another movement for the 
vehicle leaving the site) 
** Assuming 22 working days per month and HGV enter and leave the site on the same day except for when concrete 
deliveries are being made. On these days, no other HGV movements will occur.  
*** Highest Concrete Deliveries will occur during the constructions of the turbine foundations only. Other concrete 
foundations, transformers, sub-station, can be done in sections, or in lower intensities of trips.  

10.7.30 On other concrete delivery days there is likely to be periods of similar intensity in traffic movements but with 
fewer overall movements.  The impact of these movements will not be as significant (i.e. Building Foundation 
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and Switching Gears).  On the days when concrete is delivered, other HGV movements will be minimised and 
reduced accordingly to reduce the impact on the local highway network; this will be detailed further within the 
TMP. 

10.7.31 The maximum traffic impact when concrete is not being delivered is forecast to occur in the fourth month of the 
construction programme.  During this month a daily average of 54 HGV movements is envisaged per day (i.e. 
27 vehicles in and 27 vehicles out).  This equates to approximately one movement every 13 minutes or 4 to 5 
vehicle movements per hour over the 12-hr working day. Moreover this level of HGV traffic equates to an 
increase of 9.4% of daily total HGV traffic along Thane Road. 

10.7.32 The IEMA environmental effects resulting from traffic generation associated with the proposed wind farm are 
assessed in Table 12.5, the conclusions for which have been based on professional judgement, with due skill 
and care. 
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Table 10.5 IEMA Environmental Effects 

Predicted Impact Description Applicability 
Severance Severance is a perception that a road is more 

difficult or possibly less safe to cross.  
Increased severance can result in the 
isolation of areas of a settlement or individual 
properties.  However It is important to note 
that the impact is largely a function of traffic 
volumes, rather than one of vehicle 
composition amongst traffic. 

The IEA guidelines suggest changes in traffic 
flow of 30% are likely to affect severance.   
The existing traffic flows on Thane Road are 
predominantly peak hour traffic only. During the 
working hours of the site, the traffic flows are 
low. Pedestrian figures crossing the existing 
access to Power League and the proposed 
access junction will be utilising a through route 
to the Beeston Canal. Facilities have been 
provided to reduce the impact on pedestrians 
crossing the proposed junction. Therefore, the 
impacts of the new access on severance are 
Not Significant. 

Driver Delay Driver delay is that experienced by non-
development related road users on the 
surrounding roads and particularly as a 
consequence of slow moving traffic 
associated with construction.  
 

The IEA guidelines suggest that delays are only 
likely to be of significance when the traffic on the 
surrounding network is at, or close to full 
capacity.  Given that this is not the case for the 
local road (Thane Road), this is not considered 
to be an issue. 
 
The A453, A52 and the M1 are all busy regional 
routes which service a large area in and around 
Nottingham. During peak times these routes are 
busy and occasionally congested. There may be 
an element of localised additional delays directly 
attributable to construction traffic, particularly the 
delivery of turbine components that will involve 
large, slow moving vehicles.  However this 
potential impact is considered Not Significant 
given that abnormal loads will not be transported 
during peak periods and other deliveries will be 
timed to minimise disruption. Specific 
programming information regarding construction 
deliveries will be made available via the TMP. 
Additionally, it is envisaged that most 
construction traffic will impact only the local 
roads, and not the strategic road network based 
on the sourcing of local construction material 
suppliers.  

Pedestrian Delay Pedestrian delay is affected by changes in 
traffic volume, HGV movements and traffic 
speed.  Pedestrian delay also depends on 
the existing level of pedestrian activity, 
visibility and current infrastructure provision. 
There is no threshold on which pedestrian 
delay is assessed. 

Pedestrian and cyclist movements occur across 
the access junction into the site. No public 
access will be permitted across the site during 
construction and there is no public right of way 
existing across the private property. At 10 
vehicles an hour (Only on concrete pouring days 
for the turbine foundations), it is unlikely that 
pedestrians and cyclists will be delayed 
significantly by any movements into the site 
access. Therefore, the potential impact is Not 
Significant.   

Pedestrian Amenity Pedestrian amenity can be affected by traffic 
volumes and the distance between 
pedestrians on a footway and passing traffic.  
The IEA guidelines suggest that changes to 
pedestrian amenity may be considered 
significant where the traffic is doubled or 
halved. 
 

The construction traffic entering the Power 
League access will increase above the existing 
traffic levels using this access. When the new 
access is commissioned, this will reduce back to 
previous levels. The existing traffic on Thane 
Road already consists of industrial and 
commuting private transport vehicles and this 
will increase due to the additional temporary 
vehicles using the construction accesses. 
However, it is not believed that this will 
significantly impact the Pedestrian Amenity, and 
therefore the potential impact is Not Significant.  
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Predicted Impact Description Applicability 
Fear and Intimidation  The IEA guidelines state that the degree of 

fear and intimidation experienced by 
pedestrians is affected by the volume of 
passing traffic, the proportion of HGV traffic 
and its proximity to pedestrians. 

Despite the predicted temporary increase in 
traffic flows, the minimal volume of pedestrian 
movement along the local road means this 
impact will be Not Significant. 
The few pedestrians that use the local road, 
footpath and bridleway might feel fear and 
intimidation during specific times of the 
construction period when there is a significant 
increase in HGV movements, particularly on the 
three days on which concrete is delivered to site. 
It is therefore considered this impact will be 
Significant over distinct and discreet timescales 
but Not Significant when considered across the 
whole construction period. 

Accidents and Safety  The IEA guidelines state that road accidents 
are attributable to a variety of local factors 
and as such do not provide a threshold to 
determine significance but relies more on the 
assessor to use their own judgement 

Given that construction is temporary, the 
predicted changes are temporary and that the 
estimated hourly traffic generation is low, there 
is unlikely to be an impact upon road safety and 
accident levels. 
Furthermore, all abnormal loads will be escorted 
and the movement of these vehicles will be 
programmed to avoid busy periods thus 
reducing the potential impacts further.  It is 
considered the overall impact on accidents and 
safety is Not Significant. 

10.8 Mitigation Measures 

Construction and Decommissioning Period 

10.8.1 A Traffic Management Plan (TMP) will be prepared by the developer or the chosen Contractor in accordance 
with the requirements of the relevant local highways officers, Highways Agency, the local Constabularies, the 
DfT, and other relevant stakeholders as required.  The TMP is likely to contain details of the access route(s), 
identify any points along the access route(s) that require engineering works (e.g. the removal of street 
furniture) traffic numbers, delivery timings, and signage and escort requirements.   

10.8.2 The TMP will detail where additional measures to ensure impacts from traffic movements are minimised where 
possible, for example the provision of road sweepers and /or wheel wash facilities.  It is recognised that 
planning permission for any works outside of the highway boundary would have to be granted prior to 
commencing any of those works. 

10.8.3 Temporary works, as detailed within the Accessibility Study (Appendix 10.1) will be required to allow the 
turbine components to be delivered to site. These will be detailed during further design on the development, 
and will encompass a certain level of permanent enabling works on the highway network, pending local 
highway Authority and Highways Agency approvals. 

Operational Period 

10.8.4 No specific mitigation measures are considered necessary during the operation of the proposed wind farm due 
to the low volume of traffic generated during this period.  If replacement turbine components are required, 
transport arrangements for abnormal loads and appropriate mitigation would be agreed with the local authority 
in advance. 

10.9 Residual Impacts 

The mitigation measures described in this chapter and the short-term nature of the increased traffic levels 
would result in minimal residual environmental effects in relation to traffic and transport.  This is supported by: 

• Use of a traffic management plan and routing agreements to minimise any impacts during both 
construction and decommissioning; and 

• The effects associated with traffic in the operational phase being negligible. 

• Enabling highway works to accommodate abnormal loads.  
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10.10 Summary and Conclusions 

10.10.1 As demonstrated in Table 10.5 all of the impacts associated with traffic movements during the life of the 
development are considered to be Not Significant.   

10.10.2 Where required, measures have been identified to reduce and/or mitigate traffic impact.  

10.10.3 The main traffic impacts are associated with the increase in vehicle movements along Thane Road during the 
construction of the development. Whilst the percentage increases are high on the local road, this is more as a 
result of the low traffic flow along this road and is therefore not considered to be of concern. 

10.10.4 The maximum frequency of vehicle movements is expected to be one every six minutes on the three individual 
days on which the concrete for the turbine foundations will be delivered.  At other times during the construction 
programme the maximum anticipated frequency of vehicle movements is four per hour. 

10.10.5 Consideration has been given to the effect the increase traffic flow would have on Severance, Driver Delay, 
Pedestrian Delay, Pedestrian Amenity, Fear and Intimidation, and Accidents and Safety, and all impacts upon 
these issues are considered Not Significant. 

10.10.6 A TMP will be developed and agreed with the relevant stakeholders in order to control and mitigate impacts 
associated with vehicle movements. 
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11.1 Introduction 

11.1.1 This chapter summarises the likely effects that the wind energy development will have on people that use the 
Grove Farm site and the settlements that surround the site. This does not include the impacts on residential 
amenity due to Landscape, Noise and Shadow Flicker as these are dealt with in some detail in their respective 
chapters. This chapter therefore focuses on the impact on those non residents using the facilities of Grove 
Farm. 

11.2 Scope of Assessment 

11.2.1 This chapter discusses the direct effects that the development will have on the health and safety of users of 
the site and the direct effects on sports facility provision. The principal effect that is assessed here is the 
potential for the turbines to project a cast moving shadow from the rotor blade onto the sports pitches to an 
extent that well limit the pitches’ utility. This is in response to concerns raised by Sport England contained in 
their response to Scoping, and subsequently during meetings between the University and its representative.  

11.3 Consultation 

11.3.1 Early consultation with stakeholders was formalised in the Grove Farm Wind Energy Project EIA Scoping 
Report submitted to Nottingham City Council in 2010. Where necessary, subsequent discussions have taken 
place. 

11.3.2 Sport England provided a consultation response stating its interest in having a Sport Impact Assessment 
undertaken to cover both the direct and indirect impact both within and surrounding the site. Within its 
response it stated that this should consider the impacts on participation in all sports, training and spectators 
including the effects of Shadow Flicker, Shadow Throw, and distraction from turbine blade movement, ice 
throw and noise.  

11.3.3 On 21 April 2011 a follow-up meeting took place with Steve Beard of Sport England to review the scheme and 
to explore what they have meant by ‘Sport Impact Assessment’.  

11.3.4 Sport England stated that its concern was in relation to the potential loss of provision of the sports fields owned 
by the University and the neighbouring fields. It was agreed that the sports pitches are used at specific times 
and also the pitches can be re-designed to accommodate any cast. 

11.3.5 They confirmed that there is no agreement about levels of acceptance; however, based on other sites it is 
known to cause a nuisance. The guidance is still in the preparation stage, and therefore there is no agreed 
methodology by which the impact of the development can be assessed and therefore no data that can be used 
to establish the level of significance of the impact. 

11.3.6 Sport England made a request to complete a flicker analysis and any zone affected by the flicker that would be 
affected by cast. It was outlined that this is not a fair assumption as shadow flicker is specifically intended for 
effect perceived within buildings and specifically within residential buildings. It was proposed to undertake a 
form of shadow cast analysis using 3D modelling software, which would give an indication of a level of impact 
of cast shadows, but that this would be simply indicative until guidance was issued. 

11.4 Methodology 

11.4.1 In order to give some background information to the consultees, two studies have been completed as part of 
this EIA that contribute to an understanding of the potential effects on the environment with respect to sports 
provision at Grove Farm and in the vicinity. These are the Shadow Cast study and a Health and Safety 
assessment. 

 

11 People and Settlements 
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Shadow Cast 

11.4.2 We have undertaken an assessment of the potential for the proposed wind turbines to cast shadows on the 
sports fields by constructing a 3D computer model of the turbines and the sports fields and running a 
simulation of the cast shadow as the sun passes through the sky. For this we have taken 4 days in the year, 
one in each of the following months March, June, September and December. Due to the limited hours of the 
day that the pitches are used for sporting activities we have run the simulation for the hours of 09.00hrs to 
19.00hrs.  This assessment allows the areas of the sports provision that will risk being affected by a cast 
shadow to be established. 

Health and Safety 

11.4.3 A full Health & Safety Risk Assessment has been undertaken to evaluate the impact on public health and 
safety of the scheme. This can be found in Appendix 11.1. 

11.5 Baseline Conditions 

Shadow Cast 

11.5.1 The sports pitches at Grove Farm are back-up (not the University’s primary provision) sports pitches available 
only to students and staff of the University. The following sports are played there: Football, Rugby, Baseball, 
Gaelic Football, Lacrosse and Cricket (there are 4 Cricket pitches designated 1 – 4). The proposed locations 
post-construction of these pitches can be found in Figure 3 of Appendix 11.2. In addition to the pitches that are 
in the ownership of the University there are adjacent to the University’s facilities a cricket pitch, a golf range, 5-
a-side pitches and a golf course that are not in the ownership of the University. 

11.5.2 Prior to development there are no moving structures able to cast a shadow on these sports pitches. 

11.6 Potential Impacts 

Shadow Cast 

11.6.1 A report documenting the results of the 3D modelling exercise is contained in Appendix 11.2.  Table 2 on page 
58 of this report shows the pitches that are traversed by a moving shadow on the dates that the simulation was 
run. 

11.6.2 By way of response to the focus on the meeting with Sport England the following is noted with respect to that 
observed at the cricket pitches: 

• Of the 4 cricket pitches that are present within the University’s provision, none of them are swept by a 
shadow on the June 21st Model run. 

• The cricket pitch to the east of the development would have a cast shadow between 6 and 7pm on 21st 
June.  

11.6.3 Due to the lack of guidance in this matter it has not been possible to quantify the impact that these modelled 
effects would have on the provision of sports either at the Grove Farm University sports provision or at the 
facilities that neighbour them. 

Health and Safety 

11.6.4 The assessment concludes that properly designed and maintained wind turbines are a safe technology. The 
very few incidents that have caused injury to humans have been caused by failure to observe manufacturers’ 
and operators’ instructions for the operation of the machines. There have been no reported examples of 
serious injury to members of the public. 

11.6.5 The risk events investigated: ice throw, lightning strike, structural collapse, fire, mechanical failure and bird 
strike, have a probability of occurrence that is below the level considered acceptable. But this assessment is 
dependent on the University of Nottingham fulfilling a number of conditions. 

11.6.6 The acceptable of risk is discussed in section 2 of Appendix 11.1. The conclusion is that an accepted level of 
risk is 1 in 100 000: the level of risk of death in an accident in the very safest parts of industry and is the level 
that has been used as the comparator for the calculation of the probability of an event. 

11.6.7 For wind turbines, the probability of an event is expressed in 1 per operating hours. 
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Risk events covered by the report 

11.6.8 Seven risk events were investigated, as follows: 

• Transportation of wind turbine components to the site (in section 4 of Appendix 11.1); 

• Noise (in section 5 of Appendix 11.1); 

• Structural collapse (in section 6 of Appendix 11.1); 

• Ice throw form the wind turbine while it is in operation (in section 7 of Appendix 11.1); 

• Wind turbine catching fire (in section 8 of Appendix 11.1); 

• Mechanical failure (in section 9 of Appendix 11.1). and 

• Bird strike (in section 10 of Appendix 11.1). 

11.7 Mitigation Measures 

11.7.1 The following mitigation measure are available to the University should the impact of shadow cast be deemed 
to be significant: 

• Realignment of the University’s sports pitched to move them away from the areas of cast 

• Realignment of the sports pitches to ensure that the turbines do not appear in critical sight lines 

• If both of these prove impossible then the use of the Shadow Flicker shut-down strategy outlined in 
Section 13.8.2. 

11.8 Summary and Conclusions 

11.8.1 During consultation Sport England highlighted its concern that the construction of the turbines would have an 
unacceptable impact on the provision of sports provision at Grove Farm. At a meeting with Sport England 
potential assessment methods where discussed but in the absence of published guidance in this matter 
assessment that would conform to the EIA Regulations has not been not possible. 

11.8.2 The presence of cast shadows has been modelled to indicate those areas that might be influenced by such a 
phenomena and the result have been presented. 

11.8.3 During consultation Sport England focused on the potential negative impact that this would have on the 
provision of facilities for cricket. The modelling exercise has demonstrated that during June none of the cricket 
pitches in the universities provision would be impacted by cast shadow, but that between the hours of 6pm and 
7pm a shadow would be cast on the adjacent cricket pitch. 

11.8.4 In the absence of relevant guidance it is not possible to state whether this cast shadow, with the sun at lower 
relative intensity and low in the sky would provide an impact of greater significance than the sun lower in the 
sky without the cast shadow. 
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12.1 Introduction 

12.1.1 This Chapter details the noise assessment undertaken for the proposed Grove Farm Wind Farm. Predictions 
have been made of the wind turbine noise that will be emitted by turbines during operation at neighbouring 
dwellings in the locality. 

12.1.2 The assessment of the impact of noise from the proposed Grove Farm Wind Farm has been carried out with 
reference to existing Government guidance and the recommendations of the DTI Noise Working Group on 
Noise from Wind Turbines that are contained within ETSU-R-97 The Assessment and Rating of Noise from 
Wind Farms (DTI,1996). 

12.1.3 Measurements have been conducted of existing noise levels at selected dwellings neighbouring the 
development. These measurements were undertaken continuously between 8th March and 19th April 2011.  

12.1.4 The predicted noise levels have been calculated for a candidate wind turbine using the warranted Sound 
Power Levels for the REpower MM92.2 MW (80m) wind turbine. These sound power levels are typical for 
turbines that could be considered, but not limited to, for this site (e.g. between 1.8 and 2.5 MW). It should be 
noted that the final choice of turbine will be the result of a future tendering process. Operation within the noise 
limits determined through this assessment, as incorporated in conditions for any planning permission granted 
for the development, will be a key determining factor in the final choice of turbine for the site.  

12.1.5 An assessment of the potential noise impact has been carried out in line with the above and taking into 
account the type of noise which is produced by wind turbines and the published guidelines concerning the 
acceptability of noise levels from such sources. 

12.1.6 Depending on the levels of background noise, the satisfaction of the limits established in this ES can at times 
lead to a situation whereby, at some locations under specific conditions and for a proportion of the time, the 
noise associated with the development may be audible to varying degrees, although, as it is predicted to be 
within the noise criteria adopted in this assessment it is deemed to be at an acceptable level. 

Noise Terminology 

12.1.7 The ratio of the sound pressure between the quietest audible sound, 20µPa and the loudest tolerable sound 
(20 Pa) is one to one million.  Because of the wide range, a logarithmic scale is used in noise level 
measurement. The scale used is the decibel (dB) scale which extends from 0 to 140 decibels (dB) 
corresponding to the intensity of the sound pressure level.  It is widely accepted, as described in the glossary 
to PPG 24(Department of the Environment, 1994), that a change of 3 dB is required for a person to perceive 
the change in noise level under normal conditions, and that a change of 10 dB is perceived as being twice or 
half as loud respectively. However, smaller changes may be perceptible where the change is due to the 
introduction of a noise source with different temporal or spectral characteristics from the existing prevailing 
noise environment. 

12.1.8 The ear has the ability to recognise a particular sound depending on the pitch or frequencies found at the 
source. Microphones cannot differentiate noise in the same way as the ear, for example human hearing is 
significantly less sensitive to low frequency sound compared to medium and high frequencies. To take account 
of this differential sensitivity, the sound level meter applies a correction to correspond more closely to the 
frequency response of the human ear. The most commonly used correction factor is called ‘A Weighting’ and 
the resulting measurements are written as dB(A). The dB(A) is internationally accepted and has been found to 
correspond well with people’s subjective reaction to noise from many sources. Consequently, since the 1930’s 
nearly all research, guidelines and standards, such as BS4142:1997(BSI, 1997), for the assessment of the 
impact of noise have used the A weighted decibel.  

12.1.9 The following indices are commonly used when describing noise: 

• LW is the sound power level.  It is a measure of the total acoustic energy radiated by a source and is 
used to calculate noise levels at a distant location.  The LWA is the A-weighted sound power level. 

12 Noise 
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• Leq is the equivalent continuous sound pressure level, and is the sound level of a steady sound with the 
same energy as a fluctuating sound over the same period. It is possible to consider this level as the 
total ambient sound pressure level encompassing all noise at a given time. The LAeq,T is the A-weighted 
equivalent continuous sound pressure level over a given time period T. 

• L90 index represents the sound pressure level exceeded for 90 percent of the measurement period and 
is used to indicate quieter times during the measurement period.  It is often used to measure the 
background sound pressure level. The LA90,10min is the A-weighted background noise level over a ten 
minute measurement sample. 

12.1.10 Throughout this chapter, the term ‘noise emission’ relates to the sound power level actually radiated from each 
wind turbine, whereas the term ‘noise immission’ relates to the sound pressure level (the perceived noise) at 
any receptor location due to the combined operation of all wind turbines on the wind farm. 

12.2 Scope of Assessment 

12.2.1 The local study area of the noise assessment covers parts of Clifton (to the south and south west of the 
proposed development) and Rylands (to the north west of the proposed development) areas of Nottingham. 
The noise study considers the operational noise effect of the wind turbines on specific identified noise sensitive 
receptors within the local study area as representative of the effect across the locality overall. The assessment 
considers noise impacts both outdoors in amenity spaces such as gardens and terraces during the day, and 
indoors in terms of sleep disturbance at night. 

12.2.2 12.2.2 This assessment also considers the potential noise impact at the Boots PLC site, as Boots PLC are 
preparing a masterplan for the development of the site, which may include residential or other noise sensitive 
uses.  Riverside Golf Centre has also been included in this assessment as concern has been raised about the 
potential impact of noise from the turbines affecting the concentration of the golfers on the course or at the 
driving range. It should be noted that the Riverside Golf centre is only open during the day and evenings (7 am 
o 10 pm).  Therefore night-time assessment has not been undertaken for Riverside Golf Centre.  Even though 
the golf centre is less sensitive to noise than residential; properties, the operational noise impact of the wind 
turbines on the golf centre has been assessed using the ETSU 97 methodology for consistency with the other 
receptor locations assessed. 

12.2.3 Preliminary consideration of construction noise led to the view that it is unlikely to have a significant effect. This 
is largely because construction noise is temporary and transient in nature and can be managed through good 
site working practices, limiting construction hours and adopting noise control measures where necessary. 
Additionally in this case construction noise during normal operating hours e.g. 0700 to 1900 hrs Monday to 
Friday and 0700 to 1300 hrs Saturdays is unlikely to have a significant impact because: The separation 
distance from the construction site to noise sensitive receivers will typically not be less than several hundred 
metres. At these distances the noise from even robust construction methods is significantly attenuated. For 
example BS 5228 advises that the noise from a tracked excavator is typically 78 to 86 dB(A) (items 34 to 40 of 
table C3, BS 5228: 1997 pt 1(BSI 1997b)) at a distance of 10 metres. However, at a distance of, say, 300 
metres this will have reduced to 48 to 56 dB(A). These values are much lower than control levels for 
construction works, which typically range from 65 to 75 dB(A). In this case the typical minimum separation 
distance between the work and the nearest residential receptor is likely to be more than 300 metres. Even at 
100m which would be the closest distance from the driving range the noise levels from a tracked excavator 
would be 57-65 dB(A). 

12.2.4 The preferred route for construction associated traffic will exit the M1 southbound, from an east coast harbour 
at Junction 24. The loads will use the A453 exit of the roundabout and head north east towards Nottingham 
passing through the suburban town of Clifton. The loads will then head towards Nottingham via the A52 in a 
northerly direction over the A52 Trent Bridge and take the first exit towards the Lenton Lane Industrial Estate 
onto a roundabout. The loads will take the first exit onto Lenton Road and then a left onto Thane Road and 
continue towards the site access. The A453 and A52 roads are already heavily trafficked and the dominant 
noise source in the locality. Consequently, it is considered that the small increase in traffic on this road as a 
result of the construction of the development unlikely to cause more than a negligible increase in traffic noise. 
There are no residential; properties along the section of Lenton Lane and Thane Road which the construction 
traffic will use. Therefore the construction traffic will have minimal impacts. Any noise impacts associated with 
construction traffic will be temporary. However, these potential impacts could be adequately managed by 
implementing a construction traffic management plan which includes restrictions on the times that heavy 
construction traffic can access the site via this route. 
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12.2.5 The noisy parts of the construction phase are likely to be short term and for a minority of the total contract 
period. Consequently, the duration of the highest exposure that a receiver might be exposed to will be 
significantly less than the overall duration of the works. Additionally, as the works are mobile around the overall 
site, noise levels for each of the construction phases will tend to reduce after works have been completed at 
the closest approach to each individual receptor and start to move further away to other parts of the site.  

12.2.6 Further confidence that the noise from construction works is unlikely to have a significant impact can be gained 
if the following mitigation measures are implemented. 

12.2.7 The proposed works will be undertaken in conformity to Environmental Management Systems e.g. 
Construction Management Plan, which includes documented procedures that ensure relevant environmental 
legal requirements are identified and mitigation effects are provided.   

12.2.8 Legislative and regulatory requirements and the potential effects of the works will be identified prior to works 
beginning on site by completion of a Construction Management Plan agreed with the local planning authority. 
This code will be designed to identify noisy construction activities that may require mitigation and reference the 
relevant legislation/ consent requirements.  

12.2.9 A comprehensive contract specific Code of Construction Practice, as mentioned above, will be developed and 
implemented to ensure that all staff on the Project are aware of understand and implement the environmental 
procedures and controls necessary to appropriately manage noise impacts arising from the works.  

12.2.10 Noise monitoring of construction activities will be carried out in accordance with the British Standard 5228-
1:2009 Code of practice for noise and vibration control on construction and open sites – Part 1:Noise.(BSI 
2009) 

12.2.11 Dependent on planning permission, once the works programme and methodology have been finalised an 
inventory of all plant and machinery will be established to inform the development of the Code of Construction 
Practice; and will be available on site for inspection by Local Authority staff.  This will include information on the 
noise output for each piece of equipment. 

12.2.12 Dependent on Local Authority prior approval, contract working hours will normally be: 

Monday to Friday:                 07:00 to 19:00 hours 

Saturday:                              07:00 to 13:00 hours 

12.2.13 Excepting for emergency or health and safety reasons, in the event that it is necessary to work outside 
specified contract working hours the prior agreement of Nottingham City and Broxtowe Borough Councils will 
be obtained.  Documentary evidence of Council agreement to any out-of-hours work will be maintained on-site 
for inspection. 

12.2.14 Noise will be minimised by implementing the Construction Management Plan requirements.  BS 5228:2009 
provides examples of measures that may included to ensure noise impacts are kept to a minimum may 
include: 

• Training staff on implementing Best Practicable Means with respect to noise suppression 

• Locate access away from public areas if possible. 

• Locating stationary plant and equipment as far away as possible from sensitive receptors, orientated it 
away from the receptor and positioning it away from walls that may reflect sound towards receivers.   

• Using hoarding, housings and temporary stockpiles to screen noise.  

• Ensuring hoardings/ screens have the required height and density appropriate to the noise sensitivity of 
the location, if required.   

• Providing acoustic housing around noisy equipment or equipment that is required to run continuously. If 
necessary, to comply with the maximum permitted noise levels, the enclosure will be lined with sound 
absorbent material.  Where possible, noise emitting equipment, which is required to be operated 
continuously or at night, will be either chosen or insulated not to cause nuisance at nearby noise 
sensitive properties. 

• Switching off engines on plant and equipment when not in use.  Equipment in intermittent use shall be 
shut down in the intervening periods between works or throttled down to a minimum.  Doors on plant 
and equipment will be kept closed. 
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• Ceasing operations whenever unreasonable noise or disturbance results from faulty equipment. 

• Taking any excessively noisy plant or equipment out of service. 

• Ensuring all deliveries to the site are within the specified working hours. The site gates are kept closed 
when not in use.  

• Making sure plant such as generators, pumps and compressors are CE marked and are in good 
working condition. 

 

12.3 Legislation and Policy Framework 

Noise Policy Statement for England (NPSE) 

12.3.1 An overarching policy statement for noise in England was published by Defra in 2010 (Defra, 2010), in its 
introduction this policy states: 

“The Government is committed to sustainable development and Defra plays an important role in this by 
working to secure a healthy environment in which we and future generations can prosper. One aspect 
of meeting these objectives is the need to manage noise for which Defra has the overall responsibility in 
England.” 

12.3.2 The NPSE goes onto describe its long term vision as being to: 

“Promote good health and a good quality of life through the effective management of noise within the 
context of Government policy on sustainable development.” 

12.3.3 This long term vision is supported by the following aims: 

‘Through the effective management and control of environmental, neighbour and neighbourhood noise 
within the context of Government policy on sustainable development:  

• avoid significant adverse impacts on health and quality of life;  

• mitigate and minimise adverse impacts on health and quality of life; and  

• where possible, contribute to the improvement of health and quality of life.  

12.3.4 The NPSE goes onto to provide useful advice on interpretation of its aims, including at paragraph 2.18 where it 
states: 

“There is a need to integrate consideration of the economic and social benefit of the activity or policy 
under examination with proper consideration of the adverse environmental effects, including the impact 
of noise on health and quality of life. This should avoid noise being treated in isolation in any particular 
situation, i.e. not focussing solely on the noise impact without taking into account other related factors.” 

Planning and Noise  

12.3.5 General planning policy and advice relating to noise associated with new developments in England is 
presented in Planning Policy Guidance Note PPG 24: Planning and Noise (Department of the Environment, 
1994) 

12.3.6 The Introduction to PPG24 sets out the importance of appropriately considering noise in planning applications. 
The ultimate aim of the guidance is to: 

‘provide advice on how the planning system can be used to minimise the adverse impact of noise 
without placing unreasonable restrictions on development or adding unduly to the costs and 
administrative burdens of business.’ 

12.3.7 This need to balance essential development against potential adverse noise impact is reiterated in paragraph 
10 of PPG24, where the issue of development control is discussed: 

‘Much of the development which is necessary for the … improvement of essential infrastructure will 
generate noise.  The planning system should not place unjustifiable obstacles in the way of such 
development.  Nevertheless, local planning authorities must ensure that development does not cause 
an unacceptable degree of disturbance.’ 
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12.3.8 Whilst PPG24 presents general considerations relating to planning and noise issues, it contains no specific 
references to noise from wind farms.  

 

Specific Planning Policy and Advice Relating to Wind Farm Noise 

12.3.9 Advice specific to noise emanating from wind energy developments can be found in  

• Planning Policy Statement PPS22: Renewable Energy,  

• Planning for Renewable Energy: A Companion Guide to PPS22, and: 

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

12.3.10 The Draft National Policy Statements for Renewable Energy Infrastructure (2009 and 2010) reaffirms the 
primacy of ETSU-R-97 as industry best practice for the assessment of noise relating to onshore wind farms. 

Planning Policy Statement PPS22: Renewable Energy 

12.3.11 PPS22: Renewable Energy (Office of the Deputy Prime Minister, 2004a) advises that the 1997 report by ETSU 
for the Department of Trade and Industry should be used to assess and rate noise from wind energy 
development. 

12.3.12 Paragraph 22 of PPS22 states the following with respect to noise: 

‘Renewable technologies may generate small increases in noise levels (whether from machinery such 
as aerodynamic noise from wind turbines, or from associated sources – for example, traffic). Local 
planning authorities should ensure that renewable energy developments have been located and 
designed in such a way to minimise increases in ambient noise levels. Plans may include criteria that 
set out the minimum separation distances between different types of renewable energy projects and 
existing developments. The 1997 report by ETSU for the Department of Trade and Industry should be 
used to assess and rate noise from wind energy development.’ 

Planning for Renewable Energy: A Companion Guide to PPS22 

12.3.13 The companion guide(Office of the Deputy Prime Minister, 2004b) that accompanies PPS22 addresses wind 
energy within Chapter 8 of the Technical Annex and specifically the issue of noise from wind turbines within 
paragraphs 41 – 46. Paragraph 41 states the following: 

‘Well specified and well designed wind farms should be located so that increases in ambient noise 
levels around noise sensitive developments are kept to acceptable levels with relation to existing 
background noise. This would normally be achieved through good design of the turbines and through 
allowing sufficient distance between the turbines and any existing noise sensitive development so that 
noise from the turbines would not normally be significant. Noise levels from turbines are generally low 
and, under most operating conditions, it is likely that turbine noise would be completely masked by 
wind-generated background noise.’ 

12.3.14 Paragraph 41 then goes on to compare noise levels from wind turbines with other activities and the following 
table is reproduced from this section of the Companion Guide to PPS 22. 

 

Source/Activity Indicative Noise Level, dB(A) 

Threshold of pain 140 

Jet aircraft at 250m 105 

Pneumatic drill at 7m 95 

Truck at 30mph at 100m 65 

Busy general office 60 

Car at 40mph at 100m 55 

Wind Farm at 350m 35-45 

Quiet bedroom 20 
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Source/Activity Indicative Noise Level, dB(A) 

Rural night-time background 20-40 

Threshold of hearing 0 

Reproduced from PPS22 Companion Guide (Office of the Deputy Prime Minister, 2004b) 

12.3.15 Paragraph 42 describes the types of noise that wind turbines generate. In summary, mechanical noise is 
generated by the gearbox, generator and other parts of the drive train and can be radiated as noise through 
the nacelle, gear box and tower supporting structures. Careful design at the development stage of a wind 
turbine can eradicate this source of noise. Aerodynamic noise is generated by the action of the blades rotating 
through the air. The level of aerodynamic noise is determined by the speed of the blades as they pass through 
the air. Paragraph 43 also acknowledges the technical advances in turbine design that have resulted in 
reductions in mechanical noise generated from operating turbines, and states:   

 ‘…Since the early 1990’s there has been a significant reduction in the mechanical noise generated by 
wind turbines and it is now usually less than, or of a similar level to, the aerodynamic noise. 
Aerodynamic noise from wind turbines is generally unobtrusive – it is broad band in nature and in this 
respect is similar to, for example, the noise of wind in trees.’ 

12.3.16 Paragraph 44 refers to a source of detailed information on wind turbine noise which is contained within the 
document ETSU-R-97 “The Assessment and Rating of Noise from Wind Farms”, and states: 

‘…The report, ‘The Assessment and Rating of Noise from Wind Farms’ (ETSU-R-97), describes a 
framework for the measurement of wind farm noise and gives indicative noise levels calculated to offer 
a reasonable degree of protection to wind farm neighbours, without placing unreasonable restrictions on 
wind farm development or adding unduly to the costs and administrative burdens on wind farm 
developers or planning authorities. The report presents findings of a cross-interest Noise Working 
Group and makes a series of recommendations that can be regarded as relevant guidance on good 
practice. This methodology overcomes some of the disadvantages of BS 4142 when assessing the 
noise effects of wind farms, and should be used by planning authorities when assessing and rating 
noise from wind energy developments.’ 

12.3.17 Paragraphs 45 – 46 address the issue of Low Frequency Noise (Infrasound). It is therefore appropriate to 
consider what the Guide indicates with respect to this potential noise. Paragraph 45 states: 

 ‘…There is no evidence that ground transmitted low frequency noise from wind turbines is at a 
sufficient level to be harmful to human health. A comprehensive study of vibration measurements in the 
vicinity of a modern wind farm was undertaken in the UK in 1997 by ETSU for the DTI (ETSU 
W/13/00392/REP). Measurements were made on site and up to 1km away – in a wide range of wind 
speeds and direction.’ 

12.3.18 Paragraph 46 continues:  

‘…Vibration levels 100 m from the nearest turbine were a factor of 10 less than those recommended for 
human exposure in critical buildings (i.e. laboratories for precision measurement); and tones above 3.0 
Hz were found to attenuate rapidly with distance – the higher frequencies attenuating at a progressively 
increasing rate.’ 

12.3.19 Measurements were reported within the report that detail levels of low frequency acoustic energy which fall 
below recognised perception thresholds for such a noise source.  Despite the reference to ground borne noise, 
the conclusions apply equally to airborne noise. 

12.3.20 Furthermore, in 2004 the DTI commissioned Hayes McKenzie Partnership to report on claims that infrasound 
or low frequency noise (LFN) emitted by wind turbine generators (WTGs) were causing health effects (Hayes 
McKenzie, 2006)  Hayes McKenzie reported to DTI in May 2006 and concluded that there is no evidence of 
health effects arising from infrasound or low frequency noise generated by wind turbines.  

12.4 Consultation 

12.4.1 Mr Derek Moss, Environmental Health Office- Noise and Pollution Control with Nottingham City Council and 
Miles Midgley, Senior Environmental Health Officer with Broxtowe Borough Council were consulted on the 
noise monitoring locations and assessment methodology.  The consultation took place via email, telephone 
and a site visit on 25th February 2011. Mr Moss agreed with the proposed monitoring locations in Nottingham 
City Council area, even though they would not have requested noise monitoring at the Golf Centre.  Mr Midgley 
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agreed that already established noise monitoring locations at 30 Cornwall Av and Eighth Avenue (Boots site) 
and advised that he would also like to noise monitoring at a property on Leyton Crescent or East Crescent with 
gardens which back on to the recreation ground.  

12.4.2 Neither Council’s EHO was particularly concerned about the impact on the British Waterways moorings as they 
are for temporary use and no permanent moorings would be affected.  However as 30 Cornwall Avenue backs 
on to the canal and there are temporary moorings close by, this location can be regarded as representative of 
baseline noise levels along the canal. 

12.4.3 The proposed assessment methodology was discussed at the site meeting, it was agreed that the noise 
assessment will be undertaken in accordance with the principle of ETSU 97 but will also look at comparison 
with other methodologies such as the IOA bulletin.   

12.4.4 Mr Moss informed us about proposed night time road works on A453, which were programmed for 11-13, 18-
20 & 25-27 March 2011.  Therefore all night-time noise (23:00-07:00) data gathered during the dates stated 
above have been excluded from this assessment. 

 

12.5 Methodology 

12.5.1 This ES follows the advice from PPS 22 and its Companion Guide and uses the principles and guidance in 
ETSU-R-97 - The Assessment and Rating of Noise from Wind farms to address noise issues associated with 
the Grove Farm Wind Energy Project. 

ETSU-R-97  

12.5.2 As wind farms started to be developed in the UK, it became apparent that existing noise standards did not fully 
address the issues associated with the unique characteristics of wind farm developments and there was a 
need for an agreed methodology for defining acceptable noise limits for wind farm developments.  This 
methodology was developed for the Department of Trade and Industry (DTI) by the Working Group on Noise 
from Wind Turbines (WGNWT).(DTI,2006) 

12.5.3 The WGNWT comprised a number of interested parties including, amongst others, environmental health 
officers, wind farm operators, independent acoustic consultants and legal experts who: 

“…between them have a breadth and depth of experience in assessing and controlling the 
environmental impact of noise from wind farms”. 

12.5.4 In this way it represented the views of all the stakeholders that are involved in noise impacts of wind farm 
developments. The recommendations of the WGNWT are presented in the DTI Report – ETSU-R-97: The 
Assessment and Rating of Noise from Wind farms (DTI,1996). 

12.5.5 The basic aim of the WGNWT in arriving at the recommendations was the intention to provide: 

“Indicative noise levels thought to offer a reasonable degree of protection to wind farm neighbours, 
without placing unreasonable restrictions on wind farm development or adding to the costs and 
administrative burdens on wind farm developers or local authorities.” 

12.5.6 ETSU-R-97 makes it clear from the outset that any noise restrictions placed on a wind farm must balance the 
environmental impact of the wind farm against the national and global benefits that would arise through the 
development of renewable energy sources. 

“The planning system must therefore seek to control the environmental impacts from a wind farm whilst 
at the same time recognising the national and global benefits that would arise through the development 
of renewable energy sources and not be so severe that wind farm development is unduly stifled.” 

12.5.7 Depending on the levels of background noise, the satisfaction of the ETSU-R-97 derived criteria can lead to a 
situation whereby, at some locations under specific wind conditions and for a certain proportion of the time, the 
wind farm noise may be audible. However, it will still be at what is regarded as an acceptable level. 

12.5.8 ETSU-R-97 provides a robust basis for determining the noise limits for wind farms and has become the 
accepted standard for such developments within the UK. This methodology has therefore been adopted for this 
appraisal. 

12.5.9 Subject to lower limits, the ETSU-R-97 assessment procedure specifies that noise limits should be set relative 
to existing background noise levels at the nearest dwellings, and that these limits should reflect the variation in 
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both turbine source noise and background noise with wind speed.  Absolute lower limits, different for amenity 
hours and night-time, are applied where low levels of background noise are measured. The wind speed range 
that should be considered ranges between the cut-in speed for the turbines (usually about 4 ms-1) and 12 ms-
1 (27 mph), where all wind speeds are referenced to a 10 m measurement height. 

12.5.10 Separate noise limits apply for day time amenity hours and for night-time. The day time amenity hours limits 
are chosen to protect a property’s external amenity, and night time limits are chosen to prevent sleep 
disturbance indoors, with windows partially open. Consequently, the day time noise limits are lower than those 
for night time as even with windows partially open the building envelope will provide a considerable degree of 
noise insulation. 

12.5.11 The amenity hours criteria is derived from background noise data measured during so-called ‘quiet periods of 
the day’, which comprise weekday evenings (18:00 to 23:00), Saturday afternoons and evenings (13:00 to 
23:00) and all day and evening on Sundays (07:00 to 23:00). Multiple samples of 10-minute averaged 
background noise levels using the LA90,10min measurement index are measured contiguously over a range of 
wind speed conditions. The measured noise levels are then plotted against simultaneously measured wind 
speed data and a ‘best fit’ curve is fitted to the data to establish the background noise level as a function of 
wind speed. The ETSU-R-97 amenity hours noise limit, or ‘criterion curve’, is then set at a level 5 dB above the 
best fit curve to the background noise data over a 0-12 ms-1 wind speed range.  

12.5.12 In line with the advice of ETSU – R- 97 noise measurements during periods of rainfall were excluded from the 
analysis.  For wind speeds where the best fit curve to the background noise data lies below a level of 30-35 
dB(A) the criterion curve is set at a fixed level in the range 35-40 dB(A). The precise choice of criterion curve 
level within the range 35-40 dB(A) depends on a number of factors including: 

• The number of dwellings in the neighbourhood of the wind farm – more stringent limits should be 
considered in areas where there are many dwellings within the vicinity of the wind farm and conversely 
a more lenient limit should be considered for wind farms with few neighbouring dwellings. 

• The effect of noise limits on the number of kWh generated – consideration should be given to a more 
stringent noise criteria for developments where there is low potential to effect generation, whereas more 
lenient noise criteria should be applied to developments with greater potential to effect generation. 

• Duration and level of exposure - consideration should be given to more stringent criteria at properties 
where the ambient noise is relatively low for a substantial proportion of the time, whereas more lenient 
criteria can be applied to dwellings that experience higher levels of ambient noise. 

12.5.13 The night time noise criterion curve is derived from background noise data measured during the night time 
periods (23:00 to 07:00), with no differentiation being made between weekdays and weekends.  The 10-minute 
LA90 noise levels measured over the night time periods are plotted against concurrent wind speed data and a 
‘best fit’ correlation is established.  The night time noise limit is also based on a level 5 dB above the best fit 
curve over the 0-12 ms-1 wind speed range.  Where the night time criterion curve is found to be below 43 
dB(A), it is fixed at 43 dB(A). This night-time absolute lower limit is based on the then current World Health 
Environmental Health Criteria 12 (EH 12), for the protection of sleep indoors with windows open and an 
assumed façade noise insulation of 10 dB(A). 

12.5.14 More recent advice from the World Health Organisation (WHO) in their Community Noise Guidelines (WHO 
1999) from 2000 recommends a 5 dB(A) lower internal noise level in bedrooms at night than WHO EH 12, but 
assumes a 15 dB(A) noise insulation value for a façade with an open window; so the equivalent external noise 
level is the same as assumed in ETSU-R-97. 

12.5.15 In 2009 The WHO published guidance on night-time noise levels that supplements the earlier Community 
Noise Guidelines, based on external noise levels averaged over a whole year. This recommends an ultimate 
target Night Noise Guideline (NNG) value of Lnight,outside of 40 dB(A) and an interim value of 55 dB(A) 
Lnight,outside. Where Lnight,outside is the external night time free-field LAeq,8 hours noise level at a height of 
4 metres averaged over a 1 year period. However, the interim target is significantly less stringent than 
envisaged by ETSU – R- 97, and practical use of the ultimate guideline target is largely limited to strategic 
noise mapping and policy setting as the level of protection is very high and excludes any consideration of 
conflicts with other desirable planning and sustainability objectives. Additionally, the fact that the value is 
already exceeded for much of the UK population and the need to asses over a full year; present serious 
problems with implementation, measurement and enforcement. Furthermore, it is clear that use of the ultimate 
NNG target will result in costs to both individuals and society overall that are substantial e.g. cessation of 
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virtually all public and private transport and severe curtailment of much economically and socially useful activity 
at night. Whilst it is unclear from either the WHO guidelines or any other sources whether there would be any 
worthwhile residual benefits in achieving the NNGs after these disadvantages have been taken into account. 
Currently neither the UK government nor the devolved administrations have incorporated the WHO night noise 
guidelines into policy or indicated that they are likely to do so. Indeed, given that the Noise Policy Statement 
for England at paragraphs 2.20 and 2.21 reinforces that it seeks to avoid “significant adverse impacts” and 
distinguishes these from the more stringent “Lowest Observed Adverse Effect Levels” used to set the WHO’s 
ultimate night-time noise target; it appears that noise policy in England does not promote or otherwise sanction 
the ultimate WHO night noise target of Lnight,outside 40 dB(A) as an overall policy objective. 

12.5.16 The exception to the setting of both the ETSU-R-97 quiet daytime and night time lower limits on the criterion 
curves occurs where a property occupier has a financial involvement in the wind farm development. Where this 
is the case then, if the derived criterion curve based on 5 dB above the measured background noise level falls 
below 45 dB(A), the lower noise limit at that property may be set to 45 dB(A) during both the quiet daytime and 
the night time periods alike. In regards to the development considered here, there are no premises within the 
study area where an occupier has a financial involvement in the wind farm development. 

12.5.17 To undertake the assessment of noise impact in accordance with the foregoing methodology, the following 
steps are required: 

• specify the number and locations of the wind turbines; 

• identify the locations of the nearest, or most noise sensitive, neighbours; 

• measure the background noise levels as a function of site wind speed at the nearest neighbours, or a 
representative sample of the nearest neighbours; 

• determine the quiet daytime and night-time criterion curves from the measured background noise levels 
at the nearest neighbours; 

• specify the type and noise emission characteristics of a wind turbine suitable for the site; 

• calculate the noise immission levels due to the operation of the wind turbines as a function of site wind 
speed at the nearest neighbours and 

• compare the calculated wind farm noise immission levels with the derived criterion curves and assess in 
the light of planning requirements. 

12.5.18 The foregoing steps, as applied to the proposed Grove Farm Wind Farm, are subsequently set out in this 
chapter. 

Agreement on Relevant Factors for use of ETSU-R-97 

12.5.19 ETSU-R-97 was originally published in 1996 and has been used extensively since then. It was originally 
intended that ETSU-R-97 would be reviewed within 2 years of its initial publication, such a review did not 
occur. However, this review date was reported by the ETSU-R-97 authors, and the un-reviewed document was 
adopted in England when the policy PPS22 and its Companion Guide were established; and equivalent policy 
and advice that ETSU-R-97 is best practice has been adopted in England and other devolved administrations 
in the UK. 

12.5.20 In order to build on experience and knowledge gained during the period since the adoption of ETSU-R-97, and 
in an attempt to settle a number of disputes about the factors that should be taken into account when 
assessing wind farm noise. The thoughts of some of the members of the original Noise Working Group on wind 
farm noise, which drafted ETSU-R-97; and others who have often advised on opposing sides during public 
inquiries, were published in an article in the Institute of Acoustics Bulletin, Vol 34 No 2, and March/April 2009 
(Bowdler et al, 2009); which can be summarised as follows: 

• Wind naturally exhibits a shear effect. That is, wind speeds typically increase with increasing height 
above the ground. Thus, the wind speed at a typical wind turbine hub height of more than 80 m can be 
higher than that at 10 m. This height is used here as an example because the various standards used 
to assess wind farm noise and wind turbine sound outputs, including ETSU-R-97, tend to relate all 
results to the wind speed at 10m height. Typically this is done by assuming a ‘standardised’ wind shear 
to convert between turbine hub height wind speeds and the wind speed at 10 m height. Consequently, 
under specific wind shear conditions the hub height wind speed may be underestimated, and as a result 
the wind turbine source noise levels may also be underestimated at any given 10m height wind speed. 
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However, the actual wind shear seen on any specific site may deviate from the assumed ‘standardised’ 
shear. The actual shear will depend both on the ‘roughness’ of the ground (influenced by, for example, 
vegetation or topography) and also the ‘stability’ of the atmosphere (influenced by the cooling/heating 
effect of the ground on the air above it).  

• Owing to potential difference in wind speed at different heights above the ground, the background noise 
levels should be correlated with derived (not measured) 10 m height wind speeds. A method for doing 
this is described in the Institute of Acoustics (IoA) article referred to above; and the article advises that 
other methods may be used where appropriately explained by the practitioner. Effectively, the result of 
adopting this procedure is to reference all noise levels (both background and turbine) to the wind speed 
at turbine hub-height by measuring wind speed during the background noise survey not less than 60 
per cent of the hub height and between 40 per cent and 50 per cent of the hub height; although such a 
short survey may not capture representative data on long term wind shear trends at the site. The effect 
of such a procedure is to move the derived background noise regression curve to the left i.e. for any 
given wind speed derived at 10 m from wind speed at the higher hub height, the correlated turbine 
noise level will be higher than the equivalent value for wind speed measured at 10m height. The scatter 
of data is often greater compared to referencing background noise levels at the receptor to 10 m height 
wind speeds at the development site; because wind speed at hub height will have less influence on 
background noise levels at the receptor compared to wind speeds at a height of 10 m or lower. It is also 
worth noting that wind shear is dependent on wind speed; and that wind shear tends to lessen as wind 
speed increase due to reduced atmospheric stability.  

12.5.21 In this study the wind shear method described above has been used.  A 70 m met mast was installed on the 
Grove Farm site in March 2011. The wind speeds were collected at heights of 70.7 m and 36.4 m.   

12.5.22 The working group agreed that the preferred method of predicting the propagation of wind turbine noise is ISO 
9613-2; and that in using this standard: 

• The turbine sound power levels used as input to the propagation model should be supported by 
documentation from the manufacturer with a statement of their status. 

• The atmospheric conditions used in the calculation should be assumed as temperature of 10ºC and 70 
per cent Relative Humidity. 

• The assumption of soft ground should not be made, and ground absorption (G) should be in the range 0 
and 0.5 in conjunction with sound power test reports and manufacturer’s warranty, respectively. 

• Generally, no account should be taken of barrier attenuation by land form unless there is no line of sight 
between the top of the rotor and the receiver, when normally a maximum attenuation of 2 dB(A) can be 
used. Any higher barrier attenuation must be fully justified.  

• Sound power levels using IEC 61400-11 standard and the relationship to convert an LAeq,10min to 
LA90,10min  by subtracting 2 dB remains valid. 

• Agreement was also reached within the working group that there is no robust evidence that low 
frequency sound, infrasound and ground-borne vibration from wind farms, generally has adverse effects 
on neighbours.  As a result, these effects have not been assessed further within this ES. 

12.5.23 All the above factors have been taken into account in undertaking the noise assessments report in this ES. 

12.5.24 Note that in the above, and subsequently in this chapter, the term ‘noise emission’ relates to the sound power 
level actually radiated from each wind turbine, whereas the term ‘noise immission’ relates to the sound 
pressure level (the perceived noise) at any receptor location due to the combined operation of all wind turbines 
on the wind farm. 

 

Wind Shear  

12.5.25 As described above, wind shear is the phenomenon whereby wind speed varies at different heights above the 
ground, typically with wind speed increasing at higher altitudes. Generally, the greater the wind shear the more 
noise the turbine may generate compared with lower shear conditions. This means that where significant wind 
shear arises, typical ETSU-R-97 derived wind turbine noise levels which are standardised at a 10 m height and 
do not allow for the wind shear, can underestimate the emission of noise by the turbine and the resulting 
immission noise levels at a receptor.  
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12.5.26 When undertaking noise certification measurements of wind turbine sound power outputs the internationally 
applicable procedure in IEC 61400-11:2002 is used for the vast majority of major wind turbine suppliers, which 
applies a standardised means of converting between hub height and 10m height wind speeds. This involves 
using a ‘standard’ roughness length, regardless of what the actual roughness length seen on the test site may 
have been. This ‘normalisation’ procedure is adopted to ensure direct comparability between test results for 
different turbines. However, when this standardised data is subsequently used to calculate the sound power 
radiated from an installed turbine on an actual wind farm site, it is important to convert between 10 m height 
wind speeds and hub height wind speeds using the actual wind speed differences experienced on the site 
itself. These hub height wind speeds may well be different from those calculated by assuming the standard 
ground roughness length and unless this or an equivalent procedure is used there is a risk that the noise 
output from the turbines under wind shear conditions will be underestimated.  

12.5.27 However, using wind speed data measured onsite at different heights to calculate effects of wind shear 
provides site specific data, as effects can vary from site to site. For this development this has be done with 
data from wind speed measurement at different heights on an anemometry mast at the wind farm site and the 
subsequent prediction of noise impacts takes the site specific wind shear into account. 

Amplitude Modulation of Aerodynamic Noise (AM) 

12.5.28 The sound level from turbine blades is often not completely steady, but is modulated (fluctuates) in a cycle of 
increased and then reduced level, sometimes called “blade swish”, typically occurring at a rate of around once 
or twice per second. In the majority of installations the modulation depth may be up to 2-3 dB(A), which was 
regarded as being acceptable by the ETSU working group. In some situations, however, the modulation depth 
increases to the point where it can become more pronounced and potentially give rise to increased annoyance. 
This phenomenon is known as amplitude modulation of aerodynamic noise or more succinctly by the acronym, 
AM. 

12.5.29 In early wind turbine designs, where the rotor was positioned downwind of the tower, a pronounced ‘thump’ 
could be caused as each blade passed through the wake shed from the tower. However, this effect does not 
exist for the upwind rotor designs found on the majority of modern wind farm developments. Instead, it seems 
that aerodynamic modulation is due to fluctuation in the strength of some of the mechanisms described above.  

12.5.30 Aerodynamic noise generation depends primarily on the rotor tip speed, but there is also some dependence on 
wind speed. Therefore, if wind speed is not even across the rotor plane, i.e. wind shear, then some fluctuation 
in level can be expected as the blade turns; where this effect occurs it may more significant for large scale 
turbines, as it is likely to intensify with increasing rotor size. Under stable atmospheric conditions, as can occur 
at night time, where the difference in wind speed between the top and bottom of the rotor can be relatively 
high, such a mechanism may give rise to a significant cyclical fluctuation in turbine noise level.  

12.5.31 Whilst all the causes are not known, it does seem clear that AM tends to occur only under certain 
meteorological conditions and that this effect is likely to be manifest at only a minority of wind farms. Moreover, 
it is a highly technical area, which despite research by numerous investigators over the last 20 years; there is 
to date no universally accepted explanation as to the causes of AM or means to predict its occurrence.  

12.5.32 Two studies have recently been completed on behalf of the then Department of Trade and Industry that are 
relevant to AM. The first study wasn’t directly related to AM as it investigated the issues around possible low 
frequency noise from wind farms, in response to allegations of health effects associated with alleged low 
frequency noise from wind farms. This study demonstrated that wind farms are not significant sources of low 
frequency noise. However it did highlight that in a minority of locations under very specific circumstances the 
noise generated by a wind farm can be altered i.e. become modulated, to take on a “beat” like character with a 
periodicity as low as one to two beats per second. It was this slow “beat” that was being interpreted as low 
frequency noise, but the frequency of the generated turbine noise was actually well above what would usually 
be considered to be low frequency.  

12.5.33 The second study focused specifically on the issue of AM of wind farm noise and concluded that this was an 
infrequently occurring phenomenon tending to arise under very specific meteorological conditions. This 
research, undertaken by Salford University in 2007 , found that out of 133 operational wind farms investigated, 
AM was considered to be a factor in noise complaints at only four and a possible factor in a further eight 
locations.  

12.5.34 The UK Government has commented in regard to the Salford study as follows:  
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“Based on these findings, Government does not consider there to be a compelling case for further work into 
AM and will not carry out any further research at this time; however it will continue to keep the issue under 
review.” 

12.5.35 However, it is clear that whatever the actual number of occurrence of AM is, it only occurs at a small minority of 
wind farms for a minority of the time. 

12.5.36 ETSU-R-97 recognises a potential for AM of up to 3 dB(A) (i.e. the noise level goes up and down by 3 dB(A) in 
each blade rotation) and ETSU-R-97 states that it takes “blade swish” into account in the noise limits it 
recommends (recommendation 27 in the ETSU-R-97 summary).  

12.6 Baseline Conditions 

Noise Survey 

12.6.1 Background noise level monitoring was undertaken across a six week period between 8th March and 19th April 
2011.  The location of each noise monitoring point can be seen in the map in Figure 12.1. ETSU-R-97 only 
requires background noise monitoring to be carried out over a period of one week, so this assessment exceeds 
considerably the recommended time frame for data collection. 

12.6.2 The equipment used for the background noise survey comprised eight Rion NL-31 Integrating logging sound 
level meters. All measurement systems were fitted with appropriate large double skinned wind and rain 
protection for the microphones as recommended by the report ETSUw 1300503/REP, to maintain Class 1 
measurement accuracy and minimise the effect of wind on the microphone. The microphones were all 
positioned between 1.2 m and 1.5 m above local ground level and were located to be representative of 
background noise at the property in question, away from obvious localised sources of noise such as boiler 
flues and running water.  

12.6.3 All measurement systems were set to log the LA90 and LAeq noise levels over the required ten minute 
intervals continuously over the deployment period.  The time on each sound level meter was synchronised 
prior to setting up the equipment.  As British Summer Time (BST) commenced on 27th March, the times for the 
noise and wind data have been adjusted to BST (from 27th March). 

12.6.4 Concurrent wind speeds and direction and rain fall data were recorded on a free standing 70 m anemometer 
mast located on the wind farm site. Wind speed and direction data and rainfall data were collected over the 
same time-scale, and averaged over the same ten minute periods as the noise data to provide the analysis of 
the measured background noise as a function of wind speed and direction. 

12.6.5 The noise meters were field calibrated on deployment. Field re-calibration, data download and battery changes 
took place at weekly intervals. No drifts greater than 0.3 dB in field calibration were found to have occurred on 
any of the noise meters from one visit to the next.  

12.6.6 All noise equipment used in this study was subject to a certificate of calibration traceable to appropriate 
national and international standards as required by ETSU-R-97.  Copies of the calibration certificates can be 
made available if requested. 

Noise Survey Measurement Locations 

12.6.7 Background noise monitoring was undertaken at eight positions shown on Figure 12.1 and detailed in Table 
12.1. These locations were identified and agreed in advance with the Environmental Health Departments at 
Nottingham City and Broxtowe Borough Council.  The EHOs were invited to attend whilst the monitoring 
equipment was set up at each location. 
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Table 12.1 Noise Monitoring Locations 

Location 
Co-ordinates 

X Y 

117 Leyton Crescent 454041 336160 

Eighth Avenue, Boots PLC 454532 336187 

Sat Bains Restaurant 456057 336714 

Riverside Golf Centre 455577 336613 

7 Groveside Crescent 454314 335079 

26 Wichnore Close 455314 335900 

96 Fabis Drive 454990 335633 

30 Cornwall Avenue 454180 335761 

Note: The co-ordinates are the position the noise monitoring equipment was located. 

12.6.8 A description of each noise monitoring location is given below: 

117 Leyton Crescent 

12.6.9 The measurement position was in the rear garden of the property, the garden is adjacent to the recreation 
ground.  This property is located north west of the proposed turbines.  The noise monitoring equipment was 
positioned approximately 16m from the façade of the property and at least 3.5 m from the boundary fence, 
facing the development site. 

12.6.10 Sounds that were audible at this location during installation and removal of equipment and at the weekly 
download of data were noise from people on the recreation ground, noise from the allotments (located to the 
east of the property), bird song, occasionally a kitchen or bathroom ventilation extract fan at a neighbouring 
property, and occasional aircraft overhead and road traffic noise in the distance.   

Eighth Avenue, Boots PLC 

12.6.11 This location was chosen as Boots PLC are preparing a masterplan for the redevelopment of part of their site 
and there could be residential properties or other noise sensitive uses on this site in the future.  The noise 
monitoring equipment was positioned on land with vegetation and trees approximately 30 m south of Eighth 
Avenue (site road). There are no buildings or structures nearby. This monitoring location is north of the 
proposed turbines. 

12.6.12 Sounds that were audible at this location during installation and removal of equipment and at the weekly 
download of data was occasional lorries driving along Eighth Avenue and tipping waste materials into skips, 
noise from operational buildings on the site, mainly mechanical noise e.g. ventilation extracts and plant noise, 
aircraft overhead, birdsong, wind in the trees and road traffic noise in the distance. 

Sat Bains Restaurant  

12.6.13 Sat Bains Restaurant was selected as it has hotel rooms, and is located to the east of the proposed turbines. 
The noise monitoring equipment was located in the courtyard of the site, as this is the quietest part of the 
restaurant and hotel and the noise from A453 is partly screened by the buildings. It was not possible to place 
the noise monitoring equipment at least 10 metres from a façade; but it was feasible to place the equipment 
more than 3.5 metres from a façade.  

12.6.14 Sounds that were audible at this location during installation and removal of equipment and at the weekly 
download of data was the constant road traffic noise from A453, staff moving round between the buildings, bird 
song, and wind in the trees and vegetation.   

Riverside Golf Centre  

12.6.15 This location is not a residential property and is not operational during the night time period, therefore only the 
amenity hours impacts have been assessed at the is location.. This location has been selected as concerns 
have been raised regarding the potential noise impact of the turbines affecting the concentration of golfers on 
the course or at the driving range.  The measurement position was positioned next to the boundary nets to the 
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west of the driving range, near the eastern boundary of Grove Farm.  The noise monitoring equipment was 
located at least 10 m from the nearest façade (driving range).   

12.6.16 Sounds that were audible at this location during installation and removal of equipment and at the weekly 
download of data was the impact sound of golf balls being hit at the driving range, road traffic noise from A453 
and vehicles on Thane Road, occasional aircraft and bird song. 

7 Groveside Crescent  

12.6.17 The measurement position was in the rear garden of this property which is located south west of the wind 
turbines. It was possible to place the noise monitoring equipment at least 10 metres from any façade facing 
towards the development site. To the rear of the garden there is a public footpath adjacent to the River Trent. 

12.6.18 Sounds that were audible at this location during installation and removal of equipment and at the weekly 
download of data were birdsong, wind in the trees to the rear of the garden, occasionally people and dogs 
walking along the footpath, occasional dog barking and road traffic noise in the distance.  

26 Wichnore Close  

12.6.19 The measurement position was in the rear garden approximately 38 m from the rear façade of the property, to 
the south of the proposed turbines.   

12.6.20 Sounds that were audible at this location during installation and removal of equipment and at the weekly 
download of data were road traffic noise, occasional aircraft, bird song, and some wind in the trees and 
vegetation.  

96 Fabis Drive  

12.6.21 The measurement position was in the garden at the rear of the property which is located to the south of the 
proposed wind turbines.  It was possible to place the noise monitoring equipment at least 10 metres from the 
rear façade of the property.  

12.6.22 Sounds that were audible at this location during installation and removal of equipment and the weekly 
download of data were distant road traffic noise, occasional aircraft, bird song, mowing lawns in nearby 
gardens, and wind in the trees and vegetation.  

30 Cornwall Avenue  

12.6.23 The measurement position was in the rear garden of this property, which is located south west of the proposed 
wind turbines.  The noise monitoring equipment was placed 9 m from the rear façade of the property.  This 
garden backs on to the canal; therefore this location is also representative of the temporary residential 
moorings along the canal.   

12.6.24 Sounds that were audible at this location during installation and removal of equipment and at the weekly 
download of data were canal boats passing on the canal, people walking along the canal tow path, road traffic 
noise in the distance, people in nearby gardens, some construction works on the nearby footbridge and bird 
song.   

Measured background noise levels 

12.6.25 Table 12.2 summarises the range of background noise levels experienced during the noise monitoring period, 
after the filtering measures discussed above e.g. the ETSU definition of amenity hours and night time. 
Additionally where rainfall occurred and during the night time periods where night time road works were taking 
place, the noise and wind speed data has been excluded from the assessment and is not presented within the 
figures.  

The noise levels are correlated with wind data at 10 minute periods and for each 10 minute sample the noise 
and wind data is plotted on a chart (as shown in Appendix 12.1) and the best fit polynomial regression line is 
used to determine the background noise levels at each wind speed. 
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Table 12.2  Summary of Background Noise Levels (dB(A))  

Receptor Amenity Hours LA90, 10 min Night-time LA90, 10 min 

117 Leyton Crescent 28.7 - 44.6 24.2 - 45.8 

Eighth Avenue, Boots PLC 35.7 – 48.0 37.2 - 59.2 

Sat Bains Restaurant 43.2 - 61.6 31.6 – 59.0 

Riverside Golf Centre* 36.7 - 55.7 32.8 - 57.9 

7 Groveside Crescent 32.3 - 46.2 30.6 - 48.6 

26 Wichnore Close 31.8 - 61.7 26.7 - 54.3 

96 Fabis Drive 33.4 - 49.7 29.4 - 51.7 

30 Cornwall Avenue 29.6 - 45.3 25.6 - 49.1 
Note 1 Charts showing wind speed and direction and noise levels at various wind speeds at the above locations are 
presented in Appendix 12.1 to this chapter  
* There is no noise data between 09:00 on 9th March 2011 and 11:50 on 15th March 2011 due to battery failure. 

12.7 Limitations of Baseline Data  

12.7.1 During the 6 week monitoring period there were no measured wind speeds at 11 ms-1 and 12 ms-1) during the 
amenity or night time hours.  Accordingly, to facilitate the assessment of wind turbine noise at these higher 
wind speeds the derived prevailing background noise level at 8 or 9  ms-1 has been used.  Obviously, since the 
prevailing background noise level typically increases with increasing wind speeds, this is a conservative 
approach to determining wind turbine noise impacts at these higher wind speeds..   The wind/noise data and 
best fit regression lines can be seen in Appendix 12.2 and Tables 12.7 and 12.8 reflect the use of the 10ms-1 
derived background noise level for the 11 ms-1 and 12 ms-1 wind speeds.  In addition, the original polynomial 
regressions curves can also be seen in Appendix 12.1. 

12.8 Potential Impacts 

Noise Emission Characteristics of the Proposed Wind Turbine Type 

12.8.1 There are a range of turbines of size and power output that would be appropriate for the proposed Grove Farm 
site. The final selection of turbine is likely to follow a competitive tendering process and thus the final model of 
turbine may differ from that on which this assessment has been based.  However, the final choice of turbine 
will be required to comply with the noise immission criterion levels which have been established for this site. 

12.8.2 The turbine used for this modelling is the Repower MM92.2 MW (80m) .  The manufacturer has supplied 
warranted sound power levels with wind speed over the range 5 to 12 ms-1 derived based on the requirements 
of IEC 61400-11: Wind turbine generator systems- part 11, as detailed in Table 12.3. 

Table 12.3 Warranted Noise Levels over Wind Speed Range 3 ms-1 to 12 ms-1  (Obtained from REPower, 
document SD-2.9-WT.SL-1-A-EN) 

 
Wind Speed (ms-1) 

3 4 5 6 7 8 9 10 11 12 

Sound Power 
Level (dB (A)) 90.4 94.4 100.3 103.0 104.1 105.0 105.0 105.0 105.0 105.0 

 

12.8.3 The sound emitted by wind turbines consists of a number of different frequencies. These frequencies can be 
grouped together into what are known as octave bands or spectra.  Within each spectrum the highest 
frequency is twice the lowest frequency and octave bands are defined by the centre frequency.  The addition to 
these spectra will give an overall sound power level for the turbine.   

12.8.4 Whilst distance attenuation due to geometric spreading is constant at all frequencies, The amount of air and 
ground attenuation over a given distance is dependent on the frequency of the noise – with generally high 
frequencies being attenuated more readily than low frequencies. The amount of absorption over a given 
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distance depends on the frequency of the noise - high frequencies are absorbed more readily than low 
frequencies. 

12.8.5 Octave band data for the Repower MM92.2 MW (80m) were provided in the manufacture’s noise report and 
are detailed in Table 12.4.   

Table 12.4 A-Weighted Octave Band Spectra for  Repower MM92.2 MW (80m)  (at reference wind speed 
V10 = 8 ms-1) obtained from Measurement report D-2.9VM.SM-D-A and Normalised to Lw 105.0 dB 

Octave Band (Hz) Octave Band Sound Power Level (LWA,P,max) dBA 
63 86.4 

125 93.5 
250 98.4 
500 100 

1000 99.6 
2000 93.9 
4000 85.4 
8000 75.0 

OVERALL 86.4 
 

12.8.6 No allowance has been made for the character of the noise emitted by the wind turbines. In general, modern 
wind turbines exhibit little tonality within the radiated noise.  However, an appropriate method to control such a 
character is through the imposition of a Planning Condition which limits the level of tonality that a site may emit. 
ETSU-R-97 defines a method by which tonality may be assessed and proposes a penalty system for any 
tonality which might be measured; the method for doing this in the field is found on page 88 of the ETSU-R-97 
document.  

12.8.7 The manufacturer of the turbine selected for this site will be contractually required to guarantee noise emission 
levels from turbines installed on the site.  The operator of the wind farm site will be required to comply with the 
noise levels which have been established for this site regardless of any tonal components which the turbines 
might emit. This will be achieved by attaching a condition to the grant of any development consent.  Therefore, 
no corrections for tones have been included in this assessment. 

12.8.8 Noise predictions have been performed assuming all the wind turbines will experience the same hub height 
wind speed across the site and all the wind turbines are operating at the same wind speed and therefore 
emitting the same noise levels. 

12.8.9 Based on the advice of ETSU-R-97, in order to convert the source sound power data to equivalent L90 values 
for this assessment a correction of 2 dB has been subtracted from the data in Tables 12.3 and 12.4 above. 

 

Choice of Noise Propagation Model 

12.8.10 Whilst several noise propagation models available, for this assessment the ISO 9613-2 model has been used 
to calculate the noise immission levels at the nearest dwellings.   

12.8.11 Not only is the ISO 9613-2 algorithm promoted by the agreement published in the IoA bulletin, it has also been 
chosen as being the most robust prediction method based on the findings of a joint European Commission 
research project into wind farm noise propagation over large distances.  The title of the research project was 
‘Development of a Wind Farm Noise Prediction Model’, JOULE project JOR3-CT95-0051.    

12.8.12 Whilst ISO 9613-2 provides an estimate of accuracy of +/- 3dB(A) in the circumstances of its use in this study, 
the ISO 9613-2 model was found to be the best available, both in flat and complex terrain. This model, like 
others, tends to over-estimate the noise at nearby dwellings, rather than under-estimate it. The work 
undertaken as part of the EC research study concluded that the ISO 9613-2 algorithm tended to predict noise 
levels that would generally occur under downwind propagation conditions. The probability of the sound 
pressure levels below those predicted by the ISO 9613-2 algorithm was around 85 per cent. The other 
important outcome of the research was to clearly demonstrate that under upwind propagation conditions 
between a given receiver and the wind farm the noise immission level at that receiver will be as much as 10 
dB(A) to 15 dB(A) lower than the level predicted using the ISO 9613-2 algorithm. However, any variability or 
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uncertainty in regard to the prediction of the propagation of noise is a risk that the developer will have to take 
into account, regarding any noise conditions applied to the development. 

12.8.13 The ISO 9613-2 model can take account of the following factors that influence sound propagation outdoors: 

• Geometric divergence; 

• Air absorption; 

• Reflecting obstacles; 

• Screening; 

• Vegetation; and 

• Ground reflections. 

12.8.14 The model uses as its acoustic input data the octave band sound power output of the turbines (given in Table 
12.4) and calculates, on an octave band basis, attenuation due to geometric spreading, atmospheric 
absorption, and ground effects. This assessment assumes that the difference in octave band sound power 
levels at different wind speeds will be the same as for the A-weighted values shown in Table12.3. 

12.8.15 For the purposes of the present assessment, all noise level predictions have been undertaken using the 
following assumptions: 

• 100 per cent acoustically reflective hard ground between the turbines and the assessment location (G = 
0);  

• A receiver height of 4.0 m above ground level; 

• No screening effects from topography, vegetation or intervening buildings and structures;  

• An air absorption factor based on a temperature of 10°C and 70 per cent relative humidity;  

• Free-field conditions i.e. no acoustic reflections of facades etc. 

12.8.16 A directivity factor (detailed below in Table ) was applied to the results to correct the unrealistic assumption 
that the assessment location is located simultaneously directly downwind of every turbine in operation.    

12.8.17 The values assumed for the directivity factor are derived from the JOULE project, PPG24 and ISO9613. The 
JOULE project indicated that upwind propagation can result in levels 10dB(A) to 15dB(A) below those 
predicted by ISO9613 (under favourable downwind conditions). ISO9613 suggests that predictions made using 
the model are applicable with a range of wind headings:- 

“wind direction within an angle of ±45° of the direction connecting the centre of the dominant sound 

source and the centre of the specified area, with the wind blowing from the source to the receiver” 

12.8.18 The Guidance on noise and planning in England - PPG24 states: 

“The noise level measured at a monitoring point will be affected by wind speed and direction, and 

temperature gradients, particularly when the monitoring point is remote (>30m) from the source. The 

size of these effects is hard to predict, and so measurements (or predictions) should be made under 

reasonably stable conditions. A suitable condition is a light wind with a vector component up to 2 

m/s from source to receiver; this will increase the noise level by about 2 dB(A) compared with the no 

wind case.” 

12.8.19 It has been assumed that the values of propagation in favourable downwind conditions should be valid for 
angles up to ±45 degrees as recommended by ISO9613 and once a positive vector component of wind is 
equal to 2m/s then this gives rise to a +2dB(A) increase in noise levels compared to a cross-wind conditions 
(90° and 270°) when the level of attenuation is set at 0dB. Given ESTU-R-97 recommends the consideration of 
wind speeds up to 12m/s,  a positive vector component wind speed of 2m/s could exist at an angle of 10 
degrees of downwind propagation (i.e. at 100° and 260°). Once the receptor is upwind the level of attenuation 
is 10 dB.   

12.8.20 This directivity factor is considered to err on the side of caution and therefore presents a worst case when 
compared to other directivity factors that have been considered for the noise emissions from wind turbines. 
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Table 12.5      Directivity Factor 

Direction from directly upwind 
of turbine (°) 0 15 30 45 60 75 90 105 120 135 150 165 180 

Attenuation (dB(A)) -10 -9.9 -9.3 -8.3 -6.7 -4.6 -2 0 0 0 0 0 0 

             

Direction from directly upwind 
of turbine (°) 195 210 225 240 255 270 285 300 315 330 345 360 

Attenuation (dB(A)) 0 0 0 0 0 -2 -4.6 -6.7 -8.3 -9.3 -9.9 -10 

 

12.8.21 The directivity factor identified the wind direction for which the highest levels of wind farm noise could be 
expected at each assessment location.  The subsequent calculations and analyses were undertaken on these 
noise immission levels. 

12.8.22 Table 12.6 shows the predicted noise levels from the 3 turbines at the noise monitoring locations. 

Table 12.6 Predicted Grove Farm Wind Farm Noise Levels (LA90 dB) at 4.0m height at the Noise 
Monitoring Locations using Site Specific Wind Shear  

Location 
ETSU-R-97 
Assessment 
Period 

Reference Wind Speed (v10) ms-1 

3 4 5 6 7 8 9 10 11 12 

117 Leyton 
Crescent 

Amenity Hours 19.6 25.0 29.2 32.2 33.9 34.6 34.6 34.6 34.6 34.6 

Night Time 19.6 25.0 29.2 32.2 33.9 34.6 34.6 34.6 34.6 34.6 

Eighth 
Avenue, 

Boots PLC 

Amenity Hours 27.5 32.9 37.1 40.0 41.8 42.5 42.5 42.5 42.5 42.5 

Night Time 27.5 32.9 37.1 40.0 41.8 42.5 42.5 42.5 42.5 42.5 

Sat Bains 
Restaurant 

Amenity Hours 21.6 27.0 31.1 34.1 35.9 36.5 36.5 36.5 36.5 36.5 

Night Time 21.6 27.0 31.1 34.1 35.9 36.5 36.5 36.5 36.5 36.5 

Riverside 
Golf Centre 

Amenity Hours 35.0 40.4 44.6 47.6 49.4 50.0 50.0 50.0 50.0 50.0 

Night Time 35.0 40.4 44.6 47.6 49.4 50.0 50.0 50.0 50.0 50.0 

7 Groveside 
Crescent 

Amenity Hours 16.2 21.6 25.8 28.8 30.5 31.2 31.2 31.2 31.2 31.2 

Night Time 16.2 21.6 25.8 28.8 30.5 31.2 31.2 31.2 31.2 31.2 

26 Wichnore 
Close 

Amenity Hours 25.5 30.9 35.1 38.0 39.8 40.5 40.5 40.5 40.5 40.5 

Night Time 25.5 30.9 35.1 38.0 39.8 40.5 40.5 40.5 40.5 40.5 

96 Fabis 
Drive 

Amenity Hours 24.4 29.8 34.0 37.0 38.8 39.4 39.4 39.4 39.4 39.4 

Night Time 24.4 29.8 34.0 37.0 38.8 39.4 39.4 39.4 39.4 39.4 

30 Cornwall 
Avenue° 

Amenity Hours 20.5 25.8 30.0 33.0 34.8 35.4 35.4 35.4 35.4 35.4 

Night Time 20.5 25.8 30.0 33.0 34.8 35.4 35.4 35.4 35.4 35.4 

 

12.9 Mitigation Measures 

12.9.1 Effective noise control and compliance with current policy objectives and advice is best achieved by using 
adequate separation of the turbines from noise sensitive receptors. This is achieved through careful design of 
the wind farm in conjunction with the selection of wind turbines with appropriate noise emission levels.  Once 
installed, an effective maintenance regime should be implemented to ensure that noise emission levels do not 
increase significantly as a result of faults arising from poorly maintained mechanical components. 

12.9.2 Turbines can be designed or retrofitted to minimize mechanical noise. This may include special finishing of 
gear teeth, using low speed cooling fans, mounting components in the nacelle instead of at ground level, 
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adding baffles / dampers and acoustic insulation to the nacelle, using vibration isolators and soft mounts for 
major components, and designing the turbine to prevent noise from being transmitted into the overall structure. 

12.9.3 If required the character and to some extent the intensity of noise emission can be changed by management of 
rotor speed, pitch and direction can also be used to control noise emission; although these methods can 
reduce the energy generating capacity of a development.  

12.9.4 It may also be practical to use Noise Reduction Management Systems to manage noise emission and the 
effects of excess AM which, rarely, may occur under particular meteorological conditions, for example by 
ceasing or limiting the operation of individual turbine(s) under specific wind conditions. However, these 
methods all have potentially adverse consequences for the electricity generating capacity of a development. 

12.9.5 The study has identified that a viable wind farm capable of complying with the principles and advice of ETSU-
R-97 in regard to providing reasonable protection against noise could be developed at this site without the 
need for further mitigation of noise beyond careful selection of turbine locations and the total number of 
turbines.  

12.9.6 The exact model of turbine to be used at the site will be the result of a future tendering process.  Achievement 
of the noise limits determined through this assessment will be a key determining factor in the final choice of 
turbine for the site. 

12.9.7 Appropriate planning conditions will likely be imposed to ensure the wind farm is operated in such a manner to 
ensure the noise criteria are achieved at all neighbouring properties. 

 

12.10 Residual Impacts 

12.10.1 The predictions of wind farm noise propagation have shown the appropriate ETSU-R-97 noise criteria across 
the wind speed range 3ms-1 to 12ms-1 are, achievable for this development as shown in Tables 12.7 and 
12.8.  Appendix 12.2 provides graphs of the calculated Grove Farm wind farm noise immission levels at the 
assessment locations.  The levels correspond to those presented in Tables 12.7 and Table 12.8 have been 
plotted as a function of 10m height wind speed.  The calculated noise immission levels are shown overlaid on 
the quiet daytime and night-time noise limit criterion curves.  

Note 1: A negative value for the exceedence above Noise Criterion indicates that the wind farm noise is predicted to be 
below the ETSU-R-97 derived noise limit:  

Note 2: Once the prevailing background noise level exceeds 35dB(A), both the lower and upper noise criterion, and resulting 
exceedence level, will be the same 

Note 3: As Riverside Golf Centre is not a residential property and is not operational during the night time period, this location 
has been excluded from Table 12.8. 
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Table 12.7 Comparison of the ETSU-R-97 Derived Amenity Hours Criterion with the Predicted LA90 
Wind Farm Noise Immission Levels at Each of the Noise Assessment Locations (dBA)  

Location 
Wind Speed (ms-1) 

3 4 5 6 7 8 9 10 11 12 

11
7 

Le
yt

on
 C

re
sc

en
t 

Prevailing 
Background 
Noise Level: 
Amenity Hours  

36.3 37.0 37.6 38.2 38.9 40.1 40.4 40.4 40.4 40.4 

Lower  Noise 
Criterion : 
ETSU-R-97 

41.3 42.0 42.6 43.2 43.9 45.1 45.4 45.4 45.4 45.4 

Upper  Noise 
Criterion : 
ETSU-R-97 

41.3 42.0 42.6 43.2 43.9 45.1 45.4 45.4 45.4 45.4 

Predicted Wind 
Turbine Noise 
LA90 

19.6 25.0 29.2 32.2 33.9 34.6 34.6 34.6 34.6 34.6 

Exceedence 
above Lower 
Criterion dB(A) 

-21.7 -17.0 -13.4 -11.0 -10.0 -10.5 -10.8 -10.8 -10.8 -10.8 

Exceedance 
above Upper 
Criterion dB(A) 

-21.7 -17.0 -13.4 -11.0 -10.0 -10.5 -10.8 -10.8 -10.8 -10.8 

Ei
gh

th
 A

ve
nu

e 
B

oo
ts

 

Prevailing 
Background 
Noise Level: 
Amenity Hours  

41.4 41.7 42.1 42.5 43.0 43.3 43.3 43.3 43.3 43.3 

Lower  Noise 
Criterion : 
ETSU-R-97 

46.4 46.7 47.1 47.5 48.0 48.3 48.3 48.3 48.3 48.3 

Upper  Noise 
Criterion : 
ETSU-R-97 

46.4 46.7 47.1 47.5 48.0 48.3 48.3 48.3 48.3 48.3 

Predicted Wind 
Turbine Noise 
LA90 

27.5 32.9 37.1 40.0 41.8 42.5 42.5 42.5 42.5 42.5 

Exceedence 
above Lower 
Criterion dB(A) 

-18.8 -13.8 -10.0 -7.5 -6.2 -5.8 -5.8 -5.8 -5.8 -5.8 

Exceedance 
above Upper 
Criterion dB(A) 

-18.8 -13.8 -10.0 -7.5 -6.2 -5.8 -5.8 -5.8 -5.8 -5.8 

Sa
t B

ai
ns

 R
es

ta
ur

an
t 

Prevailing 
Background 
Noise Level: 
Amenity Hours  

52.3 52.5 52.7 52.9 53.1 53.4 54.0 54.0 54.0 54.0 

Lower  Noise 
Criterion : 
ETSU-R-97 

57.3 57.5 57.7 57.9 58.1 58.4 59.0 59.0 59.0 59.0 

Upper  Noise 
Criterion : 
ETSU-R-97 

57.3 57.5 57.7 57.9 58.1 58.4 59.0 59.0 59.0 59.0 

Predicted Wind 
Turbine Noise 
LA90 

21.6 27.0 31.1 34.1 35.9 36.5 36.5 36.5 36.5 36.5 

Exceedence 
above Lower 
Criterion dB(A) 

-35.7 -30.5 -26.5 -23.8 -22.2 -21.9 -22.5 -22.5 -22.5 -22.5 

Exceedance 
above Upper 
Criterion dB(A) 

-35.7 -30.5 -26.5 -23.8 -22.2 -21.9 -22.5 -22.5 -22.5 -22.5 
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Location 
Wind Speed (ms-1) 

3 4 5 6 7 8 9 10 11 12 
R

iv
er

si
de

 G
ol

f C
en

tr
e 

Prevailing 
Background 
Noise Level: 
Amenity Hours  

45.7 45.5 45.6 45.9 46.5 47.3 47.8 47.8 47.8 47.8 

Lower  Noise 
Criterion : 
ETSU-R-97 

50.7 50.5 50.6 50.9 51.5 52.3 52.8 52.8 52.8 52.8 

Upper  Noise 
Criterion : 
ETSU-R-97 

50.7 50.5 50.6 50.9 51.5 52.3 52.8 52.8 52.8 52.8 

Predicted Wind 
Turbine Noise 
LA90 

35.0 40.4 44.6 47.6 49.4 50.0 50.0 50.0 50.0 50.0 

Exceedence 
above Lower 
Criterion dB(A) 

-15.7 -10.1 -6.0 -3.3 -2.2 -2.3 -2.8 -2.8 -2.8 -2.8 

Exceedance 
above Upper 
Criterion dB(A) 

-15.7 -10.1 -6.0 -3.3 -2.2 -2.3 -2.8 -2.8 -2.8 -2.8 

7 
G

ro
ve

si
de

 C
re

sc
en

t 

Prevailing 
Background 
Noise Level: 
Amenity Hours  

38.3 39.1 39.8 40.5 41.3 42.3 42.3 42.3 42.3 42.3 

Lower  Noise 
Criterion : 
ETSU-R-97 

43.3 44.1 44.8 45.5 46.3 47.3 47.3 47.3 47.3 47.3 

Upper  Noise 
Criterion : 
ETSU-R-97 

43.3 44.1 44.8 45.5 46.3 47.3 47.3 47.3 47.3 47.3 

Predicted Wind 
Turbine Noise 
LA90 

16.2 21.6 25.8 28.8 30.5 31.2 31.2 31.2 31.2 31.2 

Exceedence 
above Lower 
Criterion dB(A) 

-27.0 -22.4 -19.0 -16.7 -15.7 -16.1 -16.1 -16.1 -16.1 -16.1 

Exceedance 
above Upper 
Criterion dB(A) 

-27.0 -22.4 -19.0 -16.7 -15.7 -16.1 -16.1 -16.1 -16.1 -16.1 

26
 W

ic
hn

or
e 

C
lo

se
 

Prevailing 
Background 
Noise Level: 
Amenity Hours  

41.7 41.1 41.1 41.6 42.5 43.1 43.1 43.1 43.1 43.1 

Lower  Noise 
Criterion : 
ETSU-R-97 

46.7 46.1 46.1 46.6 47.5 48.1 48.1 48.1 48.1 48.1 

Upper  Noise 
Criterion : 
ETSU-R-97 

46.7 46.1 46.1 46.6 47.5 48.1 48.1 48.1 48.1 48.1 

Predicted Wind 
Turbine Noise 
LA90 

25.5 30.9 35.1 38.0 39.8 40.5 40.5 40.5 40.5 40.5 

Exceedence 
above Lower 
Criterion dB(A) 

-21.2 -15.2 -11.0 -8.5 -7.6 -7.6 -7.6 -7.6 -7.6 -7.6 

Exceedance 
above Upper 
Criterion dB(A) 

-21.2 -15.2 -11.0 -8.5 -7.6 -7.6 -7.6 -7.6 -7.6 -7.6 

96
 F

ab
is

 
D

riv
e 

Prevailing 
Background 
Noise Level: 
Amenity Hours  

40.6 40.4 40.5 41.1 41.9 42.5 42.5 42.5 42.5 42.5 
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Location 
Wind Speed (ms-1) 

3 4 5 6 7 8 9 10 11 12 
Lower  Noise 
Criterion : 
ETSU-R-97 

45.6 45.4 45.5 46.1 46.9 47.5 47.5 47.5 47.5 47.5 

Upper  Noise 
Criterion : 
ETSU-R-97 

45.6 45.4 45.5 46.1 46.9 47.5 47.5 47.5 47.5 47.5 

Predicted Wind 
Turbine Noise 
LA90 

24.4 29.8 34.0 37.0 38.8 39.4 39.4 39.4 39.4 39.4 

Exceedence 
above Lower 
Criterion dB(A) 

-21.1 -15.6 -11.5 -9.1 -8.1 -8.1 -8.1 -8.1 -8.1 -8.1 

Exceedance 
above Upper 
Criterion dB(A) 

-21.1 -15.6 -11.5 -9.1 -8.1 -8.1 -8.1 -8.1 -8.1 -8.1 

30
 C

or
nw

al
l A

ve
nu

e 

Prevailing 
Background 
Noise Level: 
Amenity Hours  

38.0 37.9 38.0 38.6 39.4 40.1 40.3 40.3 40.3 40.3 

Lower  Noise 
Criterion : 
ETSU-R-97 

43.0 42.9 43.0 43.6 44.4 45.1 45.3 45.3 45.3 45.3 

Upper  Noise 
Criterion : 
ETSU-R-97 

43.0 42.9 43.0 43.6 44.4 45.1 45.3 45.3 45.3 45.3 

Predicted Wind 
Turbine Noise 
LA90 

20.5 25.8 30.0 33.0 34.8 35.4 35.4 35.4 35.4 35.4 

Exceedence 
above Lower 
Criterion dB(A) 

-22.5 -17.0 -13.0 -10.6 -9.6 -9.7 -9.9 -9.9 -9.9 -9.9 

Exceedance 
above Upper 
Criterion dB(A) 

-22.5 -17.0 -13.0 -10.6 -9.6 -9.7 -9.9 -9.9 -9.9 -9.9 
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Table 12.8  Exceedences of the ETSU-R 97-Derived Night-Time Criterion by the Predicted LA90 Wind 
Farm Noise Immission Levels at Each of the Noise Assessment Locations (dBA)  

Location 
Wind Speed (ms-1) 

3 4 5 6 7 8 9 10 11 12 

11
7 

Le
yt

on
 C

re
sc

en
t 

Prevailing 
Background 
Noise Level: 
Night Time 

32.9 33.5 34.1 34.6 35.2 36.2 36.6 36.6 36.6 36.6 

Noise Criterion : 
ETSU-R-97 

43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 

Predicted Wind 
Turbine Noise 
LA90 

19.6 25.0 29.2 32.2 33.9 34.6 34.6 34.6 34.6 34.6 

Exceedance 
Level LA90 

-23.4 -18.0 -13.8 -10.8 -9.1 -8.4 -8.4 -8.4 -8.4 -8.4 

Ei
gh

th
 A

ve
nu

e 
B

oo
ts

 

Prevailing 
Background 
Noise Level: 
Night Time 

40.9 40.8 40.9 40.8 40.9 41.4 41.4 41.4 41.4 41.4 

Noise Criterion : 
ETSU-R-97 

45.9 45.8 45.9 45.8 45.9 46.4 46.4 46.4 46.4 46.4 

Predicted Wind 
Turbine Noise 
LA90 

27.5 32.9 37.1 40.0 41.8 42.5 42.5 42.5 42.5 42.5 

Exceedance 
Level LA90 

-18.3 -12.9 -8.8 -5.8 -4.0 -3.9 -3.9 -3.9 -3.9 -3.9 

Sa
t B

ai
ns

 R
es

ta
ur

an
t 

Prevailing 
Background 
Noise Level: 
Night Time 

43.3 43.7 44.0 43.9 43.6 44.0 44.0 44.0 44.0 44.0 

Noise Criterion : 
ETSU-R-97 

48.3 48.7 49.0 48.9 48.6 49.0 49.0 49.0 49.0 49.0 

Predicted Wind 
Turbine Noise 
LA90 

21.6 27.0 31.1 34.1 35.9 36.5 36.5 36.5 36.5 36.5 

Exceedance 
Level LA90 

-26.7 -21.7 -17.8 -14.8 -12.7 -12.5 -12.5 -12.5 -12.5 -12.5 

7 
G

ro
ve

si
de

 C
re

sc
en

t 

Prevailing 
Background 
Noise Level: 
Night Time 

38.0 38.6 39.2 39.7 40.0 40.7 40.7 40.7 40.7 40.7 

Noise Criterion : 
ETSU-R-97 

43.0 43.6 44.2 44.7 45.0 45.7 45.7 45.7 45.7 45.7 

Predicted Wind 
Turbine Noise 
LA90 

16.2 21.6 25.8 28.8 30.5 31.2 31.2 31.2 31.2 31.2 

Exceedance 
Level LA90 

-26.8 -22.0 -18.4 -15.9 -14.5 -14.5 -14.5 -14.5 -14.5 -14.5 
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Location 
Wind Speed (ms-1) 

3 4 5 6 7 8 9 10 11 12 
26

 W
ic

hn
or

e 
C

lo
se

 

Prevailing 
Background 
Noise Level: 
Night Time 

38.1 37.8 37.6 37.4 37.3 37.9 38.3 38.3 38.3 38.3 

Noise Criterion : 
ETSU-R-97 

43.1 43.0 43.0 43.0 43.0 43.0 43.3 43.3 43.3 43.3 

Predicted Wind 
Turbine Noise 
LA90 

25.5 30.9 35.1 38.0 39.8 40.5 40.5 40.5 40.5 40.5 

Exceedance 
Level LA90 

-17.6 -12.1 -7.9 -5.0 -3.2 -2.5 -2.8 -2.8 -2.8 -2.8 

96
 F

ab
is

 D
riv

e 

Prevailing 
Background 
Noise Level: 
Night Time 

37.4 37.4 37.4 37.4 37.7 38.8 38.8 38.8 38.8 38.8 

Noise Criterion : 
ETSU-R-97 

43.0 43.0 43.0 43.0 43.0 43.8 43.8 43.8 43.8 43.8 

Predicted Wind 
Turbine Noise 
LA90 

24.4 29.8 34.0 37.0 38.8 39.4 39.4 39.4 39.4 39.4 

Exceedance 
Level LA90 

-18.6 -13.2 -9.0 -6.0 -4.2 -4.4 -4.4 -4.4 -4.4 -4.4 

30
 C

or
nw

al
l A

ve
nu

e 

Prevailing 
Background 
Noise Level: 
Night Time 

35.8 35.1 34.9 35.1 36.0 37.6 37.6 37.6 37.6 37.6 

Noise Criterion : 
ETSU-R-97 

43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 

Predicted Wind 
Turbine Noise 
LA90 

20.5 25.8 30.0 33.0 34.8 35.4 35.4 35.4 35.4 35.4 

Exceedance 
Level LA90 

-22.5 -17.2 -13.0 -10.0 -8.2 -7.6 -7.6 -7.6 -7.6 -7.6 

 

12.11 Evaluation of Significance 

12.11.1 The above tables show that overall the worst case predicted turbine noise levels do not exceed the ETSU-R-97 
noise criterion and the majority of locations are below the existing prevailing background noise level 
established in the survey carried out for this scheme.   

12.11.2 The potential operational noise impact at Riverside Golf Centre has been assessed using the ETSU-R-97 
methods. Table 12.7 above shows that the ETSU-R-97 noise criterion for daytime has been breached at the 
Golf Centre. It should also be noted that the predicted noise levels at Riverside Golf Centre are lower than the 
WHO noise guidelines of 55 dB LAeq for outdoor amenity spaces. 

12.11.3 With regard to changes in existing noise level where, as shown in Table 12.7 and 12.8, the difference between 
the predicted turbine noise level and the existing background noise level is -10 dBA or more (i.e. the existing 
background noise exceeds the predicted turbine noise by more than 10dB), then no increase in overall noise 
level is expected and any adverse impact is unlikely.  Where the difference between the predicted turbine 
noise level and the existing background noise level is between -9 dBA and 0 dBA then the anticipated increase 
in overall noise level can be estimated as falling in the range 0.5 to 3 dBA. Whilst the turbine noise may be 
intermittently audible in these conditions, such small changes in noise level are normally regarded as having a 
negligible to minor impact and as being not significantly adverse.  
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12.11.4 Further confidence that such small changes in noise level are unlikely to have a significant adverse impact can 
be gained when considering that the significance of the impact of a change in noise level is generally least 
when the resulting noise level is less than an established benchmark of impact; of greater adverse significance 
when the change causes an established benchmark of impact to be exceeded; and of greatest adverse 
significance when the change increases the existing exceedence of an established benchmark of impact to be 
amplified. In this case, the established benchmarks of impact for wind turbine operational noise are as defined 
in the ETSU-R-97 document, and this ES predicts that these limits should not be breached. Consequently, the 
test of the likely significance of the impact applied to operational noise in this ES is whether or not the 
calculated wind farm noise immission levels at nearby noise sensitive properties lie below the noise criteria 
derived in accordance with ETSU-R-97. Whereby this ES assumes that if the ETSU-R-97 noise limits are not 
predicted to be exceeded, then significant adverse noise impacts are unlikely.  

12.12 Cumulative Impacts 

12.12.1 There are no other known committed developments in the locality which would affect the noise levels in the 
area. 

12.13 Summary and Conclusions 

12.13.1 This chapter has presented an assessment of the impact of operational noise from the proposed Grove Farm 
Wind Farm on the residents of nearby existing and proposed dwellings and Riverside Golf Centre. The 
guidance contained within ETSU-R-97 has been used to assess the potential noise impact of the proposed 
development. 

12.13.2 Eight locations were considered in the assessment. Seven of these were selected as being representative of 
the closest existing and potential future dwellings neighbouring the site, the Riverside Golf Centre was 
selected to assess the potential impact on nearby amenity area.  Background noise monitoring was 
undertaken these eight locations, the minimum separation distance between the nearest turbine and the 
closest existing residential property is approximately 455 m.  The boundary of the golf centre is approximately 
124 m from the nearest turbine 

12.13.3 Analysis of the measured data has been in line with the principles within ETSU-R-97, with the propagation of 
noise from the wind turbines adapted to allow for site derived wind shear; by comparison of the predicted wind 
farm noise with the existing prevailing background noise environment at these locations as a function of wind 
speed. 

12.13.4 Quiet daytime and night-time criteria were established, following exclusion of data measured during periods of 
rain fall, in accordance with ETSU-R-97.  Noise data gathered during the periods when night time road works 
occurred on the A453 were also excluded from this assessment. 

12.13.5 Predictions of wind turbine noise have been made, based upon a sound power level for a REpower MM92.2 
MW (80m) wind turbine and a noise prediction procedure that can be considered to be worst-case.  

12.13.6 The predictions have shown the ETSU – R -97 noise criteria across the wind speed range 3ms-1 to 12ms-1 are 
achievable during both day and night time periods.   

12.13.7 It is considered that the outcome of this assessment should be considered precautionary given the worst case 
assumptions incorporated into the prediction model. However, an appropriate planning condition can be 
imposed on the operator of the wind farm to manage noise emissions to avoid significant adverse impacts. 
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13.1 Introduction and Scope of Assessment 

13.1.1 This chapter presents the outcome of the shadow flicker analysis for the proposed Grove Farm Wind Farm. 

13.1.2 Under certain combinations of geographical position, time of day and year, windspeed and wind direction, the 
sun may pass behind the rotor and cast a shadow over neighbouring buildings’ windows.  When the blades 
rotate, and the shadow passes a window, to a person within that room the shadow appears to flick on and off; 
this effect is known as shadow flicker.  It occurs only within buildings where the flicker appears through a 
window opening and only buildings within 130 degrees either side of north relative to a turbine can be affected.  
It is possible to calculate the number of hours per year that shadow flicker may occur at a building from the 
relative position of the turbine to the building, the geometry of the wind turbine, the latitude of the wind farm 
site and the width of the windows potentially affected.   

13.1.3 The flickering effect caused by shadow flicker can have the potential to induce epileptic seizures, through a 
condition known as photosensitive epilepsy.  Around one in two hundred people in the UK have epilepsy 
although only 3-5% of these suffer from photosensitive epilepsy (National Society for Epilepsy, 2002).   The 
frequency at which photosensitive epilepsy might be triggered varies from person to person though generally, it 
is between 2.5 and 30 flashes per second (hertz).   

13.1.4 The turbines on the proposed wind farm will operate at around 6 to 20 revolutions per minute (rpm).  Given the 
turbine will have three blades, the frequency at which a blade will pass a particular point will be in the order 
between 18 and 60 times a minute which equates to between 0.3 and 1.0 flashes per second (hertz).  This is 
significantly less than the 2.5 and 30 hertz frequency range generally thought to induce photosensitive 
epilepsy.  Therefore the issue of photosensitivity epilepsy is not considered further in this assessment as there 
are no predicted adverse health effects. 

13.1.5 Shadow flicker can however still present a nuisance to amenity where people are within the rooms affected by 
the phenomenon.  In order to quantify this effect, it is possible to calculate the number of hours per year that 
shadow flicker may occur at a window.   

13.2 Legislation and Policy Framework  

13.2.1 There is no specific standard for the assessment of shadow flicker in the England and there are no guidelines 
on acceptable levels of shadow flicker.  Planning guidance on shadow flicker is contained within Planning for 
Renewable Energy, A Companion Guide to Planning Policy Statement PPS22 Renewable Energy.  The 
Companion Guide states: 

‘Although problems caused by shadow flicker are rare, for sites where existing development may be subject to 
this problem, applicants for planning permission for wind turbine installations should provide an analysis to 
quantify the effect.’ 

13.2.2 Within Northern Ireland shadow flicker guidance is provided within the Best Practice Guidance to Planning 
Policy Statement 18 ‘Renewable Energy’ Northern Ireland Department of the Environment (2009). The 
guidance makes reference to acceptable levels of shadow flicker>  

‘shadow flicker at offices and dwellings within 500 m of a turbine position should not exceed 30 hours per year 
or 30 minutes per day.’  

13.2.3 The aim of this assessment is therefore to quantify the predicted level of shadow flicker that could be 
experienced by affected dwellings. 

13.3 Consultation 

Consultation has been undertaken with Sport England and there is ongoing dialogue between the applicant, 
Nottingham University and representatives from Sport England.  

In the response to the Scoping Report Sport England stated: 

13 Shadow Flicker 
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The Sports impact Assessment would need to cover both the direct and indirect impact on the facilities both 
within and surrounding the application site. The impacts on participation in all sports, training and spectators 
including the effects of Shadow Flicker, Shadow Throw, and distraction from turbine blade movement, ice 
throw and noise. This list of possible impact may not be complete, and others may be relevant. 

13.3.1 British Waterways asked for a Shadow Flicker assessment to be completed which considered the impacts 
upon the existing moorings on the canal, to establish whether there is likely to be any adverse impact, and if 
so, to identify how far this can be mitigated. 

13.4 Methodology 

13.4.1 The Companion Guide to PPS22 states that flicker effects have been proven to occur only within ten rotor 
diameters of a turbine.  The study area has therefore been limited to 920 m around the proposed turbine 
locations based on a rotor diameter of 92 m. Buildings located outside 130 degrees each side from north were 
excluded from the analysis as no path between the sun, the turbine and these buildings resulting in shadow 
flicker would occur.  The buildings included in this analysis are shown on Figure 13.1, as Assessment and 
Dwelling Locations. 

13.4.2 The likelihood of shadow flicker occurring and the duration of such an effect depends upon the following 
factors: 

• the direction of the building relative to the turbine(s); 

• the distance from the turbine; 

• the turbine hub-height and rotor diameter; 

• the time of year; 

• the proportion of day-light hours in which the turbine operate; 

• the frequency of bright sunshine and cloudless skies (particularly at low elevations above the horizon); 
and, 

• the prevailing wind direction. 

13.4.3 The calculations assume a ‘worst case scenario’ including the following assumptions: 

• the sun always shines in a clear sky i.e. no account of climatic conditions (such as clouds or precipitation) 
has been made; 

• objects surrounding the windows that may block the view to turbine such as trees have been disregarded; 

• the turbine rotor is always aligned face-on to the window, providing the maximum opportunity for shadow 
flicker; and 

• the rotor is always turning, i.e. no account has been taken of calm or shut-down periods. 

13.4.4 When the sun is close to the horizon, at dawn and dusk, the intensity of the sun’s rays is reduced and is less 
likely to cast distinct shadows.  It is generally considered that when the sun is lower than five degrees above 
the horizon, that shadow flicker is unlikely to occur to any significant extent.   This parameter has been 
included in the calculations. 

13.4.5 PPS22 provides no standard methodology for determining the significance of impact. 

13.4.6 The specialist software, ‘Wind Pro’ was used to quantify the extent of shadow flicker that could occur at each of 
the assessment locations. This model accounts for latitude and longitude of the proposed site and uses a 
model of the sun’s position in the sky throughout the year to calculate shadow lengths, positions and times. A 
Digital Terrain Model (DTM) was also used in the assessment to take account of the topography between 
receptors and turbines. 

13.5 Baseline Conditions 

13.5.1 The study area was surveyed and buildings susceptible to shadow flicker were identified.  

13.5.2 The desktop study identified that dwellings could be clustered depending on the street in which they are 
located. This is illustrated on Figure 13.1.  
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13.5.3 Fourteen dwelling clusters were identified to be susceptible to shadow flicker. Within each dwelling cluster, the 
dwelling which experienced the highest amount of shadow flicker is displayed in this assessment chapter and 
is identified as an assessment location. Appendix 13.1 contains information about all of the dwellings identified 
and the associated results. Where a dwelling within a cluster experiences the same quantity of shadow flicker, 
the closest dwelling to the proposed turbine was identified and became the assessment location.  Details of the 
dwelling clusters and associated assessment locations are provided in Table 13.1 and illustrated on Figure 
13.2. 

Table 13.1 Shadow Flicker Cluster and Assessment Locations 

Dwelling Cluster Name Easting (m) Northing (m) 
Distance to Closest Turbine 

(m) from the Assessment 
Location 

Rylands – Leyton Crescent 454065 336183 737 

Rylands – East Crescent 453980 335990 807 

Rylands – Elswick Drive 454100 335859 708 

Rylands –Suffolk Avenue 454129 335820 690 

Rylands – Cornwall Avenue 454174 335774 664 

Clifton – Fabis Drive 455302 335829 532 

Clifton – Wichnor Close 455339 335866 511 

Clifton – Croxall Close 455488 335841 609 

Wilford – Westerfield Way 456226 336178 852 

Wilford – Radway Drive 456260 336187 878 

Wilford – Bradbourne Avenue 456371 336415 908 

Wilford – Clifton Lane 456209 336381 758 

Restaurant Sat Bains Hotel 456040 336709 571 

Beeston Canal mooring locations 454440 335975 354 

13.6 Limitations of Baseline Data 

13.6.1 The assessment of the study area has been as inclusive as possible but it is possible a small number of 
buildings and/or windows within the study area have not been identified.  

13.7 Potential Impacts 

13.7.1 Table 13.2 summarises the modelling by providing shadow flicker occurrence at each of the identified 
assessment locations.  Figure 13.2 illustrates the shadow flicker modelling from the proposed wind farm. 
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Table 13.2 Shadow Flicker Occurrence 

Cluster Name Potential for 
Shadow Flicker 

Theoretical Maximum of Shadow Flicker 
Occurrence (hours/year) 

Rylands – Leyton Crescent Yes 37 

Rylands – East Crescent Yes 36 

Rylands – Elswick Drive Yes 46 

Rylands –Suffolk Avenue Yes 54 

Rylands – Cornwall Avenue Yes 76 

Clifton – Fabis Drive Yes 108 

Clifton – Wichnor Close Yes 69 

Clifton – Croxall Close Yes 49 

Wilford – Westerfield Way Yes 76 

Wilford – Radway Drive Yes 83 

Wilford – Bradbourne Avenue Yes 34 

Wilford – Clifton Lane Yes 47 

Restaurant Sat Bains Hotel Yes 48 

Beeston Canal Yes 220 

 

13.7.2 An assessment has been undertaken of all the dwellings within the 920 m assessment zone. The theoretical 
maximum of shadow flicker occurrence for each of the dwellings is included in Appendix 13.1. 

13.8 Mitigation Measures 

13.8.1 Where effect arises, mitigation measures can be incorporated into the operation of the wind farm to reduce the 
instance of shadow flicker by automatic shutting down individual turbines during periods when shadow flicker 
could theoretically occur. The shut-down of the turbines will be automatic, based on sensor information located 
on the turbines.  

13.8.2 Typical operational mode would be as follows: 

• Determining shut down times 
Wind turbine shadow shut down systems are generally calendrical systems, i.e., shut down times are 
programmed as a calendar.   
The times of the maximum astronomical shadow casting potential (“worst case”) at affected receptor sites 
are computed considering site-specific parameters (hub height, rotor diameter, turbine coordinates, 
location of the receptor site, and topography). Results include the shadow casting periods at relevant 
receptor sites, indicating daily start and end times of periodic shadow casting. The shut-off times 
determined are programmed into the turbine control system. Fine tuning of these time periods is feasible 
at any time for each receptor site and time period. 

• Measuring illuminance 
Actual shadow flickering by movement of the WEC rotor blades chiefly depends on the intensity of the 
sunshine, shadow flickering is likely when the sunlight is greater than 120 W/m² at the level vertical to the 
incidence direction.   
The level of illuminance E [lx] on a horizontal measuring surface is influenced by the incidence angle of 
the sun (altitude of the sun) and the photometric equivalent that is determined by refraction, atmospheric 
opacity, and also the position of the sun.   
As the illuminance depending on the altitude of the sun can therefore only be approximated, and because 
the actual altitude of the sun is unknown to the turbine control system, a procedure has been developed 
to assess exactly the occurrence of shadow casting at any time. 
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To measure illuminance, sensors are fitted to the turbine tower at a height of three to four metres and 
spaced at 120° angles. This arrangement ensures that at least one sensor is always on the sunny side 
and one in the shade of the tower.   
Based on the measured values from the three sensors, the control system determines the highest 
illuminance value, also referred to as light intensity, and the lowest illuminance value, referred to as 
shadow intensity.   
The ratio of shadow and light intensity (also referred to as shut down intensity) and not the common but 
inherently inaccurate measuring of illuminance, is used to determine whether shadow casting must be 
expected. 
With an illuminance of 120 W/m², the measured shut down intensity is generally of the order of 36%. This 
value is virtually independent of the altitude of the sun. Once the ratio between shadow and light intensity 
drops below 36%, illuminance is greater than 120 W/m² and shadow casting occurs. This value has been 
validated in the setting of a two year field test of shadow shut-off modules. Shut down intensity can be 
modified individually as needed. 

• Automatic Shutdown 
Shadow shut-off is activated, i.e., the turbine is shut down, once the ratio between shadow and light 
intensity falls below the set value inside the programmed shut down time frame. No average is computed 
for the measured illuminance. Automatic shutdown will therefore respond even if the value falls below the 
reference value only briefly.   
If the light conditions are such that shadow flickering is no longer possible, shadow shut down will remain 
active initially and the turbine will remain at a standstill. Shadow shut down will not be deactivated unless 
light conditions have not changed for a specified period of time (as a rule, 10 minutes) and shadow 
flickering has not been possible during that period.  
Shadow shut down will also be deactivated on leaving the shut down time frame. 

13.9 Residual Impacts 

13.9.1 The mitigation strategy described above will remove all shadow flicker effect from the proposed Grove Farm 
development. Therefore the development will not cause any shadow flicker effect on any properties. 

13.10 Evaluation of Significance 

13.10.1 The theoretical instances of shadow flicker will always be less than that predicted by the model given the use 
of the worst case assumptions.  The occurrence of shadow flicker is only possible during the operation of the 
wind farm (i.e. when the rotor blades are turning, and when the sky is clear enough to cast shadows).  It is 
important to consider the following facts when making an assessment: 

• Climatic conditions dictate that the sun is not always shining.  Direct sunlight may account for as little as 
25% of daylight hours over a year. Cloud cover during other times may obscure the sun and prevent 
shadow flicker occurrence.  While some shadow may still be cast under slightly overcast conditions, no 
shadow at all would be cast when heavy cloud cover prevails.  It is considered that weather conditions will 
reduce actual occurrence of shadow flicker by at least half, compared to calculated levels. 

• Objects such as trees or walls may obscure the view of the turbines and hence shadow flicker.  

• During operation, the turbine rotors automatically orient themselves to face the prevailing wind direction.  
This means the turbine rotors will not always be facing the affected dwellings, and in fact will sometimes 
be ‘side-on’ to the dwelling.  Very little area of blade movement would be visible during such occurrences 
and therefore the potential for shadow flicker is significantly reduced. 

• The turbines will not operate for 100% of daylight hours. During periods of very low speed wind or very 
high speed wind or maintenance shut-downs, the rotors do not turn.  During such periods shadow flicker 
would not occur.    

13.10.2 In meteorological conditions in which shadow flicker could occur, the mitigation strategy described above will 
ensure that the turbines will be stopped and this will prevent any shadow flicker occurring.  Therefore as the 
residual impacts will be reduced to zero there will be no significant impacts. 
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13.11 Cumulative Impacts 

13.11.1 No cumulative impacts have been identified, as there are no other proposed or consented wind farms affecting 
the 920 m study area.  

13.12 Summary and Conclusions  

13.12.1 A shadow flicker analysis has been undertaken for 14 dwelling clusters within 920 m of the proposed turbine 
locations. The maximum theoretical occurrence of shadow flicker has been calculated for all identified 
dwellings. However, the actual occurrence of shadow flicker will be zero due to the installation of the mitigation 
described in Section 13.8.  

13.12.2 It has been demonstrated that when utilising the mitigation strategy detailed in Section 13.8 above there will be 
no shadow flicker effect and therefore the effect on all receptors will be insignificant. 

13.13 References 

National Society for Epilepsy (2002) Information on Epilepsy: Photosensitive Epilepsy 

ODPM (2005) Planning for Renewable Energy, A Companion Guide to Planning Policy Statement PPS22 Renewable 
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14.1 Introduction 

14.1.1 This chapter assesses the likely significant impacts of the proposed Grove Farm Wind Farm on existing 
infrastructure, telecommunications and television interests. 

14.1.2 Wind turbines have the potential to interfere with the operation of radiocommunication equipment such as point 
to point links and telemetry systems. It is therefore necessary to design the wind farm to avoid such impacts.   

14.2 Scope of Assessment 

14.2.1 The scope of the assessment has been derived from Planning Policy Statement 22: Renewable Energy (PPS 
22), which includes electromagnetic interference (EMI).  

14.3 Legislation and Policy Framework 

Electromagnetic Interference 

14.3.1 PPS 22 states that wind turbines can affect electromagnetic signals. Section 8 paragraph 64 of the Planning 
for Renewable Energy A Companion Guide to PPS 22 (ODPM, 2004) (PPS 22 Companion Guide) advises 
that: “Provided careful attention is paid to siting, wind turbines should not cause any significant problems of 
electromagnetic interference, i.e. the adverse effects on communication systems which use electromagnetic 
waves as the transmission medium (e.g. television, radio or microwave links)”. 

14.3.2 Guidance is given about how turbine siting can mitigate potential impacts arising from EMI. Paragraph 70 
states that “Specialist organisations responsible for the operation of the electromagnetic links typically require 
100m clearance either side of a line of sight link from the swept area of turbine blades, though individual 
consultations would be necessary to identify each organisation’s safeguarding distance”. 

14.4 Consultation 

14.4.1 Details of the proposed site were supplied to The Office of Communications (OFCOM), and subsequently to 
Joint Radio Company (JRC), E.On UK Plc, Cable and Wireless Worldwide Plc, Orange Pcs, T-Mobile, 
Hutchison 3G UK Ltd and British Telecom (BT) to ascertain the level of impacts on communications systems in 
the area. 

14.4.2 Information regarding the infrastructure traversing the site has been supplied by Transco, BT, Cable and 
Wireless and Severn Trent Plc.  

14.4.3 The BBC Windfarms Assessment Tool was used to identify potential impacts on television reception. 

14.4.4 The response from the consultees is included in Table 14.1. 

14.5 Methodology 

14.5.1 The assessment of potential impacts of the proposed wind farm on radio-communication links, television, and 
infrastructure was based on consultations with the organisations identified above. 

14.5.2 Any constraints identified by the organisations have been taken into account in the site design process. Whilst 
the consultation process has been as inclusive as possible, there is a potential that this consultation process 
has not picked up some services. 

14.5.3 Pager Power Limited has undertaken a Communication Link Survey and Report. A copy of the report is 
included in Appendix 12.1. The microwave link assessment entailed the survey of 11 link ends and 
determination of the associated exclusion (Fresnel zones), using OFCOM guidelines. 

14.5.4 Consultation with the BBC was undertaken via the BBC Online Windfarm Assessment Tool. The tool provides 
guidance for wind farm developers by providing an estimate of properties that may experience television 
reception interference from wind farms built at specific locations. 

14.5.5 The assessment of infrastructure and radio-communication impacts has been based on consultation 
responses. The general approach for mitigation for infrastructure and telecommunications issues is to avoid 
impacts where practical through appropriate turbine positioning, and to adopt technical solutions to address 
potential impacts where appropriate.  

14 Electromagnetic Interference & Utilities 



AECOM Grove Farm Wind Energy Project - Environmental Statement - Volume 1 – Main Text 271 
 

 

14.5.6 The existing infrastructure was identified by Landmark Information Group in an Envirocheck Infrastructure 
Status Report, which can be found in Appendix 14.1. 

14.5.7 Direct interference with infrastructure and communications is the only manner by which the turbines could have 
an effect.  Since this effect is either present or absent it is not considered appropriate to define a sensitivity and 
a magnitude for these effects.  Rather it is considered that if an effect is present then the effect will be 
considered to be Significant and if the effect is absent then the effect is Not Significant. A copy of the 
consultation responses are provided in Appendix 2.2. 

14.6 Baseline Conditions 

Electromagnetic Interference 

14.6.1 The baseline environment for telecommunication and telemetry links was established by Pager Power Ltd by 
undertaking consultation with OFCOM. OFCOM confirmed a number of links traversing and in close proximity 
to the site. The consultation responses confirmed that one link (1975, 7GHz) managed by JRC Ltd intersects 
the site and will be affected by the development. The response from OFCOM and individual operators is 
included in Table 12.1. 

Television 

14.6.2 The BBC online Windfarm Assessment Tool identified that the proposed development will affect one property 
where there is no alternative off-air service and 62,360 properties where there may be an alternative off-air 
service. The transmitters likely to be affected are: 

- Waltham (Channel 5) 
- Waltham 
- Lichfield (Channel 5) 
- Belmont 
- Nottingham 
- Nottingham (Channel 5) 
- Sutton Coldfield 
 

14.6.3 Arqiva, the emergency services radio network provider, was consulted to confirm any comments or objections 
that they may have concerning the proposed development. No response has been received to date. 

Infrastructure 

14.6.4 The Envirocheck Infrastructure Status Report by Landmark Information Group confirmed a number of 
companies with infrastructure plant within and in close proximity to the site. Consultation with each company 
was individually undertaken to identify plant and infrastructure locations. The responses from potentially 
affected companies are summarised in Table 14.1, non-affected companies can be found in Appendix 14.1. 

14.7 Limitations of Baseline Data 

14.7.1 EMI baseline data has been collected and collated by OFCOM. Further consultation with individual operators 
was then carried out based on OFCOM’s response. OFCOM states in its correspondence that the assessment 
is based on the OFCOM fixed links database status as at 12th December 2010, which may vary before the 
wind farm project implementation.  OFCOM also confirmed that the database used is “as recorded” by OFCOM 
on its database, based on the grid reference coordinates and other details provided to OFCOM by Fixed Link 
operators at the time of their licence application.  These details are not verified by OFCOM for accuracy or 
currency and OFCOM makes no guarantees for the currency or accuracy of information or that they are error 
free. 

14.7.2 Where data have been collected and collated for infrastructure, these has been based upon the provision of 
maps and written correspondence by relevant organisations. Again, the accuracy of these data is not 
controlled by the author, with the locations of all utilities and infrastructure cross-referenced to confirm location 
using up to date geological information system (GIS) software. 
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Table 14.11 Summary Consultation Responses  

Organisation / Company Response 
Received 

Response Summary Response 

Electromagnetic Interference 

JRC Ltd 01/04/2010 Objection. One microwave point to point link 
traverses through the site with turbines 1 
and 2 located within the recommended 
100m clearance, as advised in PPS 22 
Companion Guide. 
 
Four 460MHz Telemetry and Telecontrol 
links traverse the site. 

Cable and Wireless 
Worldwide Plc 

20/05/2010 & 
06/01/2011 

No objection. Cable and Wireless Worldwide Plc 
confirmed that they have no objection to 
the proposals. 

Orange Pcs 30/03/2011 No objection. Orange Pcs confirmed that they have no 
objection to the proposals. 

Ericsson 
- T-Mobile 
- Hutchison 3G Uk Ltd 

12/04/2010 & 
06/01/2011 

No objection. Ericsson on behalf of T-Mobile and 
Hutchison 3G Uk Ltd confirmed that they 
have no objection. 

BT 09/02/2011 No objection. BT confirmed that the wind farm project 
indicated should not cause interference 
to BT’s current and presently planned 
radio networks. 

Arqiva 14/04/2011 - No response received. 

Television 

BBC Online Windfarm 
Assessment Tool 

01/04/2011 - The turbines are likely to affect one home 
where there is no alternative 
transmission. 
 
The turbines are likely to affect 62,360 
homes where there is an alternative 
service. 

Infrastructure 

BT Ltd - 
 

- 
 

No response received. 

Atkins: 
Cable and Wireless 

10/05/2010 - C&W confirmed they have no apparatus 
within the vicinity of the wind farm. 

E.On Central Networks Ltd 03/03/2011 - E.On confirmed that a 33kV and a 132kV 
overhead line traverse the site and 
provided a copy of their policy related to 
the separation of turbines from overhead 
lines. 

Severn Trent Water Ltd 24/05/2010 - Severn Trent confirmed that there is a 
water main traversing the site. 

National Grid 24/05/2010 - National Grid confirmed that there is high 
pressure gas main traversing the site. 

Virgin Media 21/07/2010 - Virgin Media Confirmed that plant is 
located within the site. 
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14.8 Potential Impacts 

Electromagnetic Interference 

14.8.1 Rotating wind turbine blades have the potential to impact on fixed link systems through the obstruction or 
reflection of radio waves, which can lead to reduced performance of a fixed link. As detailed above, operators 
of relevant microwave fixed links were consulted and confirmed that they have no objections with the exception 
or JRC Ltd (on behalf of E.On Central Networks Ltd) regarding the microwave point-to-point link 4975. 

14.8.2 Pager Power was engaged to undertake a Communication Link Survey and Report. Within the report Pager 
Power calculated the 2nd Fresnel zone and recommended an additional clearance distance of 25m should be 
applied as a minimum. Figure 14.1 demonstrates that Turbine 2 is located 112m from the link and has an 
additional clearance of 104m from the 2nd Fresnel zone. Therefore, the link will not be impacted upon. 

14.8.3 Consultation with JRC Ltd regarding the location of the turbine in relation to link 4975 is ongoing and at present 
no response has been received confirming whether they still have an objection to the location of the turbine.  
Based upon their original response it is expected that JRC Ltd will not object to the proposal. 

14.8.4 Turbine 1 will be located less than 10m within the recommended exclusion zone of Beeston Sewage 
Treatment Works East mast. However, at the time of survey the mast could not be identified and therefore the 
co-ordinates provided by the link operator have been used to plot the advisory radius, as shown on Figure 
14.1. Furthermore, the Communication Link Survey and Report, prepared by Pager Power, advises that the 
distance between the mast and Turbine 1 is sufficient and therefore not expected to cause any interference. 

14.8.5 Turbine 3 will be located 212m within the recommended exclusion zone of Beeston Canal mast. Consultation 
with the antenna operator, believed to be JRC Ltd (on behalf of E.On Central Networks Ltd), is ongoing and at 
present no response has been received. However, Pager Power has advised that the antenna has link paths 
facing away from the development and therefore the turbine should not impact upon the operation of the 
antenna. 

Television 

14.8.6 Rotating wind turbine blades have the potential to impact on terrestrial television reception. Potential disruption 
to television reception will occur where a turbine is located between the transmitter and the receiver and where 
the signal is reflected from a turbine. Interference to television reception may occur as flickering of the picture 
and/or delayed images.  

14.8.7 As discussed in Section 12.6.2, the BBC online Windfarm Assessment Tool identified that the proposed 
development will affect one property where there is no alternative off-air service and 62,360 properties where 
there may be an alternative off-air service. Mitigation measures have been identified below to ensure that any 
adverse impacts on television reception as a result of the proposed development wind farm will be addressed. 

Infrastructure 

14.8.8 Landmark Information Group Ltd was commissioned to complete a report on affected utilities. The resulting 
Envirocheck report confirmed that two utility provider’s plant may be affected.  Severn Trent Water Ltd has a 
pipeline traversing the area of the site where the turbines and associated infrastructure will be constructed and 
E.On Central Networks has a 132 kV overhead electricity cable which traverses the north of the site. 

14.8.9 The Severn Trent Water pipeline is located 68m from the proposed location of Turbine 1.  Turbine 2 is located 
62 m from the location of the water pipleline.  Both turbines are within the 125m tip height of the turbine and 
therefore both have the potential to affect the water pipeline.   

14.8.10 E.On Central Networks Ltd identified the 132kV overhead line traversing the site as a strategically important 
circuit that may suffer from adverse effects resulting from turbulence created by wind turbine wake. E.ON has 
requested a separation distance of three times the rotor diameter, that is, 276m. However, the guidance on 
clearance distances provided by E.On Central Networks also details that the minimum horizontal distance 
between the turbine and an overhead line should be 110% of the maximum turbine height.  All three turbines 
are located within 150m of the 132 kV overhead line.  

14.9 Mitigation Measures 

Electromagnetic Interference 

14.9.1 The proposed wind farm will not affect any microwave links and the impact will therefore be not significant.  As 
there are no significant effects no further mitigation is proposed.  However, JRC Ltd has not responded 
regarding the calculated exclusion zones and 2nd Fresnel zone.  Should JRC Ltd lodge an objection to the wind 
farm then mitigation measures will be discussed and agreed with JRC Ltd. 
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14.9.2 The design of the site layout has ensured that the locations of the wind turbines do not conflict with known 
microwave link paths.  Adopting avoidance will ensure that this mitigation measure applies to both the 
construction and operation stages of the development. No mitigation measures are considered necessary 
during or following decommissioning. 

14.9.3 PPS22 states that:  

Scattering of signal mainly affects domestic TV and radio reception, and the general public may be concerned 
that a wind farm will interfere with these services. Experience has shown that when this occurs it is of a 
predictable nature and can generally be alleviated by the installation or modification of a local repeater station 
or cable connection. 

Television 

14.9.4 A range of technical solutions are available in the event that television interference is identified as a result of 
the wind farm. These may include improvement of receiving aerials or provision of affected households with an 
alternative source of suitable television signals.  

14.9.5 It is anticipated that a requirement for remedial action by the developer would form part of the planning 
conditions. 

14.9.6 In order to quantify deterioration and assess the viability and ultimate success of any mitigation measures 
adopted, pre-construction and post construction television signal reception surveys will be undertaken in the 
area of predicted impact.  

14.9.7 Depending on the results of the pre-construction and post construction television signal reception surveys, 
mitigation measures will be implemented to ensure television reception is maintained at its pre-construction 
condition.  

14.9.8 No mitigation measures are considered necessary during or following decommissioning. 

Infrastructure 

14.9.9 No mitigation is currently proposed, but further consultation with Severn Trent Water Ltd and E.On Central 
Networks Ltd will be undertaken.  

14.10 Residual Impacts 

Electromagnetic Interference 

14.10.1 At present it is considered that the impact upon existing microwave links and masts will be insignificant as a 
result of designing the layout of the wind farm to prevent electromagnetic interference. 

Television 

14.10.2 Subject to implementation of the above mitigation measures, no significant residual impacts are expected as a 
result of the operation of the proposed wind farm. 

Infrastructure 

14.10.3 There are no mitigation proposals at this time and therefore the residual impact will be the same as that 
detailed in Section 14.8. 

14.11 Evaluation of Significance 

14.11.1 The previously identified potential effects on telecommunication links in crossing and close proximity to the site 
have been removed through further consultation with the link operators or in the case of JRC link 4975 the 2nd 
Fresnel zone and an additional clearance distance has been applied to ensure no electromagnetic interference 
on the link. Therefore the effect on radio-communication links resulting from the electromagnetic interference of 
the proposed wind turbines will be Insignificant. 

14.11.2 Guidance by OFCOM refers the assessment of impacts upon television reception to the BBC online Windfarm 
Assessment Tool. Furthermore Arqiva have also been consulted to comment on the proposals with no 
response. Detailed survey and analysis as part of a planning condition will provide mitigation measures that 
may require the University of Nottingham to provide support to one property. As this is not a formal 
consultation response and there are mitigation measures available, the impact upon television reception is 
considered to be Insignificant. 

14.11.3 Utility operators have identified a water pipeline and a 132 kV overhead line located within the site boundary 
which have the potential to be affected. At present consultation with these stakeholders is still ongoing in an 
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attempt to agree an appropriate mitigation strategy. Therefore at present it is considered that there is a likely 
Minor Significant effect upon both the water pipeline and 132 kV overhead line. 

14.12 Cumulative Impacts 

14.12.1 It is expected that the cumulative effects on communication systems arising from the proposed wind farm and 
other wind farms, operational or proposed in the area, have been taken into account by the stakeholders that 
have been consulted as part of this assessment. 

14.12.2 Site layout design has ensured that the impact on microwave links has been avoided. Therefore the 
development will not contribute to a cumulative impact with any other development. 

14.12.3 Television reception at properties may be affected by the proposed wind farm may also be affected by other 
proposed wind farm developments. However, with appropriate survey analysis and proposal of mitigation 
measures, it can be ensured that no deterioration in television reception occurs as a consequence of the 
operation of the Grove Farm Wind Farm  

14.12.4 The impacts on infrastructure are entirely local to the existing plant and therefore no cumulative impact will be 
experienced. 

14.12.5 To summarise, there will be no cumulative impact on communication systems or infrastructure as a result of 
the proposed development during construction, operation and decommissioning. 

14.13 Summary and Conclusions 

14.13.1 This chapter provides an assessment of the potential impacts that the proposed wind farm may have on 
existing communication systems, television reception and infrastructure, in the vicinity of the development site. 

14.13.2 In assessing the potential impacts, the developer and author have consulted widely to establish the presence 
of existing communication systems and infrastructure in the area and to ascertain whether, in the stakeholders’ 
professional opinion, the proposed development will impact on this equipment. 

Electromagnetic Interference 

14.13.3 The operator consultation responses indicated that of the links in the vicinity only one was of concern, 
microwave point-to-point link 4975 managed by JRC Ltd (on behalf of E.On Central Networks Ltd). 
Consultation is ongoing with JRC Ltd to agree the appropriate clearance distance from the link as industry 
standard calculations have shown that no impact will be experienced on the link. 

Television 

14.13.4 The BBC online Windfarm Assessment Tool identified one property where there is no alternative off-air service 
and 62,360 properties where there may be an alternative off-air service. The University of Nottingham will 
engage a suitably qualified and experienced consultant to undertake a pre-construction and post construction 
survey to identify any impacts of the proposed wind farm on properties in the locality. The results of the survey 
will allow for appropriate mitigation measures to be implemented. It is anticipated that this will form a planning 
condition. 

Infrastructure 

14.13.5 The utility provider consultation responses confirmed that a water pipeline and a 132kV and 11kV overhead 
line intersect the site and may be affected by the proposed wind turbines. Consultation is still ongoing with the 
operators of the plant as to provision of appropriate mitigation measures. 
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15.1 Introduction  

15.1.1 This section of the ES addresses the potential interference that the Grove Farm Wind Farm project could 
cause to aviation interests, including NATS Ltd. (formerly National Air Traffic Services) (NATS), NATS (En-
Route) Limited (NERL), the Ministry of Defence (MoD) and other civil aviation aerodromes and airfields in the 
vicinity of the proposed development site. 

15.1.2 The wind turbines are due to be located to the south west of Nottingham, on land located between the River 
Trent and Beeston. There is a row of tall pylons to the north of the turbines which runs from north east to south 
west. 

15.2 Scope of Assessment 

15.2.1 This Aviation section describes the baseline for the Grove Farm project, including a review of planning policy 
and guidance, taking account of consultation with aviation stakeholders. It includes a description of the 
potential effects predicted as a result of the construction, operation and decommissioning phases of the Grove 
Farm project. An assessment of these effects is undertaken, with details of proposed mitigation and 
enhancement measures, in order to identify any residual effects. Pager Power Ltd has also been asked to 
summarise the findings in detail for East Midlands Airport and consider the potential reasoning for the concerns 
raised. 

15.3 Legislation and Policy Framework 

15.3.1 The following details planning guidance and policy relevant to the assessment of impacts on Aviation: 

Table 15.1 International / EU legislation, planning guidance and policy 

Title Policy Text 

Annex 10 to The Convention on International Civil 
Aviation Covered in entirety by national policy and 

guidance described in Table 15.2 and 15.3 Annex 14 to The Convention on International Civil 
Aviation 

 
Table 15.2 National and regional legislation, planning guidance and policy 

Policy no. Title Policy Text 

Planning Policy 
Statement 22 
(PPS22) 

Renewable Energy Paragraph 25 states:  "It is the responsibility of developers to 
address any potential impacts, taking account of Civil Aviation 
Authority, Ministry of Defence and Department for Transport 
guidance in relation to radar and aviation, and the legislative 
requirements on separation distances, before planning 
applications are submitted. Local Planning Authorities should 
satisfy themselves that such issues have been addressed 
before considering planning applications.” 

PPS 22 Planning for 
renewable Energy – 
A Companion Guide 
to PPS 22 

Paragraph 90 states: “Wind turbines may have an adverse 
affect on two aspects of air traffic movement and safety. Firstly, 
they may represent a risk of collision with low flying aircraft, 
and secondly, they may interfere with the proper operation of 
radar by limiting the capacity to handle air traffic, and aircraft 
instrument landing systems.” 

15 Aviation 
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Table 15.3 Other national guidance documents 

Title Policy Text 

Civil Aviation 
Authority (CAA) 
Civil Aviation 
Publication (CAP) 
168 – Licensing of 
Aerodromes 

Chapter 4 – The Assessment and Treatment of Obstacles, Paragraph 1.1, states: "The 
effective utilisation of an aerodrome may be considerably influenced by natural 
features and man-made constructions inside and outside its boundary.  These may 
result in limitations on the distance available for take-off and landing and on the range 
of meteorological conditions in which take-off and landing can be undertaken.  For 
these reasons certain areas of the local airspace must be regarded as integral parts of 
the aerodrome environment.  The degree of freedom from obstacles in these areas is 
as important in the granting and retention of an aerodrome licence as the more 
obvious physical requirements of the runways and their associated runway strips…” 

CAP 670 – Air 
Traffic Services 
Safety 
Requirements 

Part B, Section 4, GEN 01, sub-section 3 notes: ”Wind farms need to be considered as 
a safeguarding activity. The ATS [Air Traffic Service] Provider is responsible for 
ensuring, as far as is reasonably practicable, that such development does not impact 
on the safety of the ATS environment. The ATS Provider is responsible for deciding 
whether or not it can accept any degradation to the ATS environment. If the ATS 
Provider predicts that the degradation is unacceptable then it should make 
representations to the appropriate Local Authority. The ATS provider or ANSP, after 
consultation with the developer, is responsible for mitigating against any deterioration 
to Air Traffic Services caused by Windfarms. The CAA may request to examine any 
mitigation measures taken and may vary approvals for ATS where the deterioration 
caused by a Windfarm has an adverse effect on the continued safe operation of that 
service.” 

CAP 764 – CAA 
Policy and 
Guidelines on Wind 
Turbines 

Chapter 1 – CAA Responsibilities, Paragraph 2.4 states: 
“In general, aerodrome safeguarding is limited to the vicinity of the aerodrome (the 
definition of ‘vicinity’ will vary depending upon the activity that takes place at that 
aerodrome but can be as large as 30km).” 

Chapter 3 – Safeguarding Considerations, Paragraph 4, states: 
”Certain technical sites may contain CNS6

Chapter 3 – Safeguarding Considerations, Paragraph 5.3, states: 

 facilities pertinent to the provision of en-
route traffic services. [...] In this instance, there will be a requirement for the LPA to 
forward planning applications within the safeguarded area to NATS in addition to any 
other aerodromes. Moreover, developers will be required to consult with NATS to 
discuss potential mitigations”. 

”Article 219 requires that structures away from the immediate vicinity of an aerodrome, 
which have a height of 150m or more (Above Ground Level) are fitted with medium 
intensity steady red lights”. 

Chapter 3 – Safeguarding Considerations, Paragraph 5.4, continues: 
“However, in general terms, structures less than 150m high, which are outside the 
immediate vicinity of an aerodrome, are not routinely lit.” 

Chapter 3 – Safeguarding Considerations, Paragraph 5.7, states: 
“…it should be noted International Civil Aviation Organisation (ICAO) regulatory 
documentation requires that the rotor blades, nacelle and upper 2/3 of the supporting 
mast of wind turbines that are deemed to be an aviation  obstruction should be painted 
white, unless otherwise indicated by an aeronautical study”. 

Chapter 5 – CAA Responsibilities, Paragraph 1.3a states: 
“Developers will be referred to the aerodrome licensee of aerodromes with a 
surveillance radar facility within 30 km of the proposed wind turbine development or to 
the distance specified by the aerodrome or indicated on the aerodromes published 
wind turbine consultation map.” 

                                                           
6 Communication, Navigation and Surveillance Systems 
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Title Policy Text 

The British Wind 
Energy Association 
(now Renewable 
UK) – Wind Energy 
and Aviation 
Interests – Interim 
Guidelines. 

Chapter 3 – Aviation Interests, Paragraph 3.2.1 states: 
”There are basically two ways in which the construction of a wind turbine or wind farm 
may impact upon aviation operations: 

a) The physical obstruction caused by a tall structure; and 

b) The effects that the supporting structure and rotating turbine blades can have on 
CNS [Communication, Navigation and Surveillance] systems (including radar) and 
other equipment, referred to as ‘technical sites’.” 

CAP 493 Manual of 
Air Traffic Services 
Part 1 

This document provides guidance on Air Traffic Control (ATC) Services.  

 

15.4 Policy Requirements 

15.4.1 Aerodromes are required to perform their own safeguarding.  Where the Civil Aviation Authority (CAA) has 
licensed a particular aerodrome, a regular safety audit is conducted by the CAA, which has the power to 
restrict or withdraw the operating licence if unsafe practices are permitted. 

15.4.2 The CAA requires consultation with various aviation stakeholders including:  

• Aerodromes for any wind farm developments within various distances of the airfield, depending on the 
aerodrome characteristics and radar facilities; and  

• NATS / NATS En-Route plc (NERL).   

15.4.3 This consultation allows stakeholders to conduct their own safeguarding assessment, and hence to determine 
whether to lodge an objection.  There is no obligation for developers to conduct such consultations prior to 
submission of a planning application, as full consultation will take place as part of the process following 
submission.  For the purposes of this assessment, however, consultation has already been undertaken with all 
relevant stakeholders in order to identify any issues in advance of submission, and this process is ongoing. 

15.4.4 NATS provides an online self assessment tool to reduce the burden of pre-planning consultations on its 
resources.  It also offers a pre-planning consultation service. 

15.4.5 Developers are encouraged to notify the Ministry of Defence (MoD) prior to submission to planning authorities 
responsible for determining planning applications for wind farms (CAP 764).  The MoD has its own aviation 
interests and performs its own safeguarding.  Some of its requirements are similar to those described above. 

15.4.6 A set of Obstacle Limitation Surfaces (OLS)7

15.4.7 Where Wind Turbine Generators (WTGs) are likely to affect radar or other radio navigation systems, any 
effects should be acceptable to the appropriate stakeholder for the continued provision of safe and expeditious 
air traffic services.  Operational mitigation measures through the amendment of air traffic procedures to 
accommodate a development may be acceptable.  

 are established in the vicinity of licensed aerodromes, in 
accordance with CAP168, in order to control physical obstructions to aerial navigation near those aerodromes.  
Infringement of the protected surfaces is not normally acceptable without adequate mitigation measures in 
place. 

15.4.8 Both infringement of an OLS and the likelihood of detection of WTG blades on air traffic control radar systems 
may be reasonable grounds for objection by an airport to a wind farm planning application.  

15.4.9 None of the aforementioned stakeholders can exercise a veto over developments that are not on their land.  
They may, however, raise objections to planning applications. 

                                                           
7 A series of imaginary surfaces that define the limits to which objects may project into the airspace of an airfield. 
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15.5 Consultation 

15.5.1 Pre-planning and consultation with aviation stakeholders is not a mandatory requirement. It is, however, 
considered best practice and can reduce the risk of third party challenge associated with a project. A summary 
of the consultation process undertaken can be seen in Table 15.4. Responses are attached in Appendix 15.1. 

Table 15.4 Consultation summary table 

Party Date Contact Summary 

Scoping report submitted in November 2010 

East Midlands Airport November 2010 
Janusz Nowakowski, 
Environment and 
Safeguarding Adviser 

Response to scoping report. Object on 
the grounds of air safety. However 
require a full technical assessment 
before any decision can be made. 

NATS November 2010 Sarah Allen 
Response to scoping report. Generic 
letter and pre-planning advice 
provided. 

CAA November 2010 Paul Askew, Renewable 
Energy Project Officer 

Wind farm may affect the operations of 
both East Midlands Airport and 
Nottingham Airport, and any 
associated environmental statement 
should detail the discussions with the 
licensees and any mitigation scheme 
agreed. 

East Midlands Airport December 2010 To Whom It May Concern Wind Farm details submitted for 
further comment. 

Nottingham City Airport January 2011 D. E. Leatherland, Truman 
Aviation Ltd. 

Development will not affect flying 
activities at airport. 

East Midlands Airport February 2011 
Janusz Nowakowski, 
Environment and 
Safeguarding Adviser 

Objection due to the potential impact 
upon the continued 
safe operation of aircraft at East 
Midlands Airport. Physical mitigation 
required such as a reduction in turbine 
number. 

CAA, MoD, NATS and 
Renewable UK March 2011 

deopsnorth-
lmswind@de.mod.uk and 
windfarms@caa.co.uk 

Wind Farm proforma details submitted. 

MoD March 2011 
B. Fletcher, Safeguarding 
Windfarms, Defence 
Estates 

Proforma has been distributed to all 
relevant technical advisors who will 
evaluate the proposal accordingly. 

NATS March 2011 NATS / NERL 

The proposed development has been 
examined by our technical 
safeguarding teams. Your proposed 
development does not conflict with our 
current safeguarding criteria and 
NERL would be unlikely to object to 
your proposed development as at 
today’s date. 

 
15.5.2 The consultations are iterative and allow for concerns and potential objections to be raised, which inform the 

WTG layout and optimisation process for the wind farm design. The issues raised and outcomes are 
summarised within the Assessment of Impacts section. 

15.5.3 A synopsis of consultation responses are listed in Table 15.5. 
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Table 15.5 Synopsis of Consultation 

Party Summary 

CAA Wind farm may affect the operations of both East Midlands Airport and 
Nottingham Airport. 

East Midlands Airport 
Objection due to the potential impact upon the continued safe operation 
of aircraft at East Midlands Airport. Physical mitigation required such as a 
reduction in turbine number. AIA confirmed radar line of sight impact. 

Nottingham City Airport Development will not affect flying activities at airport. 

NATS Proposed development does not conflict with current safeguarding criteria 
therefore NERL would be unlikely to object. 

MOD No response as of 4th May 2011. AIA assessment concluded no impact 
likely. 

 

15.6 Methodology 

Desk-Based Study 

15.6.1 A full stakeholder consultation was undertaken as detailed in the previous section. 

15.6.2 In April 2010, a desk-based Aviation Impact Assessment was conducted which assessed potential effects on 
East Midlands Airport in particular their Primary Surveillance Radar (PSR). Additionally PSRs at the military 
installations of RAF Cottesmore, RAF Waddington and RAF Cranwell were considered as well as the NERL 
PSR’s at Claxby and Clee Hill. Both East Midlands Airport and Nottingham Airport were assessed for any 
physical impact. AECOM retained Pager Power to conduct an Aviation Impact Assessment for the proposal, 
analysing primary radar visibility from each of these radar, and including an assessment of any obstruction to 
aerial navigation that the proposed wind farm would introduce. The likely radar impact has been assessed 
through line of sight analysis with respect to each radar using a custom software application called Sight Lines. 
Physical obstruction, airspace, air traffic control and operational issues have also been assessed. A copy of 
this report is attached in Appendix 15.1. 

15.6.3 In February 2011, a desk based Aviation Briefing Note was produced to conclude any residual impacts on the 
Nottingham University Hospital (NHS Trust) Queens Medical Centre Helicopter Operations and Nottingham 
City Airport. A copy of this report is attached in Appendix 15.3. 

Determination of Magnitude and Significance Criteria 

Receptor valuation 

15.6.4 There is no single source of guidance for assessing the significance of potential impacts of wind farm 
developments on aviation. The approach adopted for this assessment is derived from a consideration of 
industry standards, guidance and current best practice as considered earlier in this chapter. 

15.6.5 The following section outlines the methodology used in this assessment for the quantification of sensitivity and 
impacts. Receptors are valued in accordance with Table 15.6 below: 



AECOM Grove Farm Wind Energy Project - Environmental Statement - Volume 1 – Main Text 281 
 

 

Table 15.6 Criteria for valuation of receptors 

Value Criteria 

High 
Generally, but not exclusively, sites of international and national 
importance and resources/features which are unique and which if lost, 
cannot be replaced or relocated.  Receptors of greatest sensitivity. 

Medium Features of important consideration at a regional or district scale.   

Low Features important at a local scale 

Negligible Features of negligible importance/sensitivity 

Criteria for assessing Impact Magnitude (the extent of change i.e. deviation from the baseline) 

Sensitivity of receptors 

15.6.6 The value attributed to each receptor is summarized as follows, in accordance with Table 15.6. 

15.6.7 East Midlands Airport is an International Airport and is assessed as a receptor of MEDIUM value.  It is an 
airport of regional importance, and is therefore deemed important to the regional economy. 

15.6.8 Nottingham City Airport is an Airport serving the region on a more local scale compared with East Midlands 
Airport; this has therefore been assessed as a receptor of LOW value. 

15.6.9 Nottingham University Hospital (NHS Trust) Queens Medical Centre Helipad serves the region on a more local 
scale than East Midlands Airport; this has therefore been assessed as a receptor of LOW value. 

15.6.10 RAF Cottesmore, RAF Waddington and RAF Cranwell perform various roles and functions for the MoD. These 
are considered of national importance and have therefore been assessed as being receptors of HIGH value. 

15.6.11 NERL Clee Hill and NERL Claxby form part of the NATS En-Route radar network within the UK. These 
installations are of national importance and have therefore been assessed as receptors of HIGH value. 

 
Impact Magnitude 

15.6.12 For each phase of the proposal (i.e. construction, operation and decommissioning) the magnitude of the likely 
significant impacts is identified and predicted as a deviation from the established baseline conditions. The 
following table quantifies the method used for assessing the magnitude of impact. Table 15.7 below quantifies 
the method used for assessing the magnitude of impact: 

Table 15.7 Criteria for assessing impact magnitude 

Value Criteria 

Large Complete destruction of a site or feature 

Medium A fundamental change or appreciable difference to the existing environment   

Small A minor change to the site or feature / a small difference to the existing environment 

Negligible Negligible change to the existing environment 

No Impact No change to the existing environment 
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Criteria for assessing Impact Significance 

15.6.13 Impact significance is assessed by comparing receptor valuation with impact magnitude in accordance with the 
significance matrix illustrated below in Table 15.8: 

Table 15.8 Criteria for assessing impact significance 

 Magnitude 
 of Impact 
Sensitivity 
of receptor 

Large Medium Small Negligible No impact 

High Major Major Moderate Minor Nil 

Medium Major Moderate Minor Minor or 
Negligible Nil 

Low Moderate Minor Minor Negligible Nil 

Negligible Minor Minor or 
Negligible Negligible Negligible Nil 

 

15.7 Baseline Conditions 

15.7.1 The following Airfields, Aerodromes and Aviation Installations exist in the vicinity of the proposed development 
site and have been assessed: 

• East Midlands Airport 

• Nottingham City Airport 

• Nottingham University Hospital (NHS Trust) Queens Medical Centre Helipad 

• RAF Cottesmore – this airfield is in the process of closing down.  

• RAF Waddington 

• RAF Cranwell 

• NERL Clee Hill 

• NERL Claxby 

 

Predicted Evolution of baseline without proposed development 

15.7.2 No significant developments to the baseline are expected without the proposed development. 

15.8 Limitations of Baseline Data 

15.8.1 There are no known limitations. 

15.9 Potential Impacts 

Potential Impacts during Construction 

15.9.1 Since the radar impact comes from the movement of the blades (which will not be turning during construction, 
therefore eliminating any significant radar impact), and since the obstruction to aerial navigation will be no 
greater (and in general less) than in the operational phase (the wind turbine rotor, for example, is generally 
attached to the nacelle with a blade at ‘bottom dead centre’, so the blade tips are ¼ rotor diameter below the 
maximum blade tip height during construction).  It is therefore safe to assume that obstruction effects during 
construction are the same as those during operation. 

15.9.2 With respect to radar interference, there will be negligible change from the baseline conditions during the 
construction phase as wind turbine blades will not be turning. 

15.9.3 The overall magnitude and significance of the potential impacts on all receptors during construction has been 
assessed in Table 15.8 below. 
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Table 15.8 Overall magnitude and significance of the potential impacts during construction 

Receptor Magnitude of Impact 
(unmitigated) 

Impact Significance 

East Midlands Airport Negligible Minor or Negligible 

Nottingham City Airport No Impact Nil 

Nottingham University Hospital (NHS Trust) Queens 
Medical Centre Helipad No Impact Nil 

RAF Cottesmore  No Impact Nil 

RAF Waddington No Impact Nil 

RAF Cranwell No Impact Nil 

NERL Clee Hill No Impact Nil 

NERL Claxby No Impact Nil 

 
Potential Impacts during Operation 

15.9.4 The only concerns raised to date relate to the physical mitigation requirements at East Midlands Airport, with a 
reduction in the number of wind turbines. The primary surveillance radar will detect the moving wind turbine 
blades if no mitigation is put in place, and the plots on the radar screen could resemble that of an unidentified 
aircraft moving across the development site. No other concerns have been raised with regard to the remaining 
receptors to date. 

15.9.5 This section assumes no mitigation is in place, and considers the overall perceived impact on the receptor’s 
operations. The overall magnitude and significance of the potential impacts on all receptors during construction 
has been assessed in Table 15.9 below. 

Table 15.9 Overall magnitude and significance of the potential impacts during operation 

Receptor Magnitude of Impact 
(unmitigated) 

Impact Significance 

East Midlands Airport Small Minor 

Nottingham City Airport No Impact Nil 

Nottingham University Hospital (NHS Trust) Queens 
Medical Centre Helipad No Impact Nil 

RAF Cottesmore  No Impact Nil 

RAF Waddington No Impact Nil 

RAF Cranwell No Impact Nil 

NERL Clee Hill No Impact Nil 

NERL Claxby No Impact Nil 
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Potential Impacts during Decommissioning 

15.9.6 Since the radar impact comes from the movement of the blades (which will not be turning during 
decommissioning, therefore eliminating any significant radar impact), and since the obstruction to aerial 
navigation will be no greater (and in general less) than in the operational phase (the wind turbine rotor, for 
example, is generally attached to the nacelle with a blade at ‘bottom dead centre’, so the blade tips are ¼ rotor 
diameter below the maximum blade tip height during construction).  It is therefore safe to assume that 
obstruction effects during decommissioning are the same as those during operation. 

15.9.7 It should be noted that effects during decommissioning are essentially the same as those expected during the 
construction phase. 

15.9.8 The overall magnitude and significance of the potential impacts on all receptors during decommissioning has 
been assessed in Table 15.10 below. 

Table 15.10 Overall magnitude and significance of the potential impacts during decommissioning 

Receptor Magnitude of Impact 
(unmitigated) 

Impact Significance 

East Midlands Airport Negligible Minor or Negligible 

Nottingham City Airport No Impact Nil 

Nottingham University Hospital (NHS Trust) Queens 
Medical Centre Helipad No Impact Nil 

RAF Cottesmore  No Impact Nil 

RAF Waddington No Impact Nil 

RAF Cranwell No Impact Nil 

NERL Clee Hill No Impact Nil 

NERL Claxby No Impact Nil 

 

15.10 Assessment of Impacts 

15.10.1 During preparation of this chapter of the ES, the only concern raised with regard to the proposed development 
relates to the primary radar at East Midlands Airport and the associated risk to air safety without suitable 
mitigation. All other receptors have either been assessed as not being at risk or alternatively the remaining 
receptors have raised no issues or concerns to date. Therefore this section focuses on the East Midlands 
Airport concern. 

15.10.2 The findings of the Aviation Impact Assessment with regard to East Midlands Airport can be summarised as 
follows: 

• The proposed wind turbines are expected to be significantly within the primary surveillance radar line of 
sight. 

• No additional line of sight shielding in the form of large buildings or trees was identified which would add 
to the shielding effect. 

• No impact is expected on the East Midlands Traffic capacity; however, a minor increase in air traffic 
controller workload is expected. 

• No protected surface infringement is expected, with the wind turbines being located significantly 
beneath the Outer Horizontal Surface. 
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• Other obstructions which are more elevated that the proposed wind turbines were identified in the 
vicinity of the proposed development site, namely the Ratcliffe Power Station. 

• The proposed development is not in line with the extended runway centreline. 

• Aircraft are required to maintain 1,000ft vertical clearance from the nearest obstruction within 600m for 
urban areas such as Nottingham. 

• Therefore the operational impact is assessed as Minor and manageable. 

15.10.3 It is understood that the concerns raised are based on the fact that the three proposed wind turbines will each 
introduce a 126.5 m tall structure on to the horizon which will be detected by the airport’s primary surveillance 
radar as unidentified moving targets. Should the wind turbines be detected as three separate plots on the radar 
screen on consecutive radar sweeps, this may be interpreted and plotted as the track of an unidentified aircraft 
moving across the site and cause the radar operator to take avoiding action around the unknown clutter. This 
would add to controller workload and increase the fuel burn and track miles for any associated aircraft asked to 
reroute as a result. 

15.10.4 With regard to air safety and physical obstruction, Civil Aviation Authority document CAP 393: The Order and 
the Regulations states under Low Flying Rule 5 that aircraft shall not fly below a height of 1,000ft above the 
highest fixed obstacle within a horizontal radius of 600m. It is also noted that the minimum sector altitude on 
the East Midlands Airport Air Traffic Control Surveillance Minimum Altitude Chart (ATCSMAC) is 2,000ft amsl 
above the wind farm. ATCSMAC’s are published for aerodromes that use radar data, giving minimum levels 
which radar controllers may instruct aircraft to descend to, and prior to establishment of a recognised safe flight 
path for further descent if required. The minimum altitudes are based on maximum obstruction elevations in 
particular areas, rounded up to the next 100ft, and adding 1,000ft above the highest obstruction in the vicinity. 
An increase in ATC surveillance minimum levels may affect some flight procedures. It is however noted that 
the minimum sector altitude stated above Grove Farm is 2,000ft amsl. The highest turbine tip will be at 551ft 
amsl and by itself would require a minimum altitude of 1,600ft. Therefore, no increase in minimum sector 
altitude will be required to accommodate the proposed wind farm. 

15.10.5 Considering the concerns which have been raised by the airport together with the analysis undertaken and 
review of the published guidelines, it is thought that the proposed Grove Farm wind turbines would be 
manageable with a minimal impact on airport operations and safety. No robust evidence has been put forward 
to date which counters this argument, and the recent request for a meeting with the airport to discuss their 
concerns was unfruitful. 

15.11 Mitigation Measures 

15.11.1 With regard to East Midlands Airport, it has been indicated that a reduction in turbine number may remove the 
airport’s concern; however the introduction of a single 126.5 m turbine at Grove Farm is not expected to have a 
significantly different effect on radar operator workload to that of three turbines. A single turbine would 
periodically show up on the radar screen as clutter and it is thought that if a single turbine is manageable that 
three turbines would be equally manageable. However, no significant evidence has been presented by the 
airport to date which supports the requirement for a reduced layout, it has only been referred to verbally when 
trying to set up a meeting to discuss and address the airport’s concerns. 

15.11.2 As no other known aviation facilities will be significantly affected by the proposed application, no further 
mitigation is required. 

15.12 Residual Impacts 

15.12.1 The notification of the development to the CAA and Defence Geographic Centre in order for it to be marked on 
aviation charts is a statutory mitigation requirement. In practice, however, it is unlikely to change the level of 
impact significantly. 

15.13 Evaluation of Significance 

15.13.1 Whilst it has been demonstrated that the proposed wind turbines will be within the line of sight to East Midlands 
Airport primary radar, the orientation of Grove Farm to the main runway approach and take off, together with 
the assessment of the published guidelines leads to the conclusion that no significant impact on airport 
operations is to be expected. The additional radar clutter is not expected to increase air traffic controllers’ 
workload significantly. 
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15.14 Cumulative Impacts 

15.14.1 The aviation impact assessment states that: 

15.14.2 According to the UK WED, there is currently one wind farm which is operational, one which is under 
construction, two which are consented, and two which are within the planning system within 30km of the 
proposed Grove Farm site. There may be some cumulative impact; however, any impact is anticipated to be 
minor and manageable. 

15.15 Conclusions 

15.15.1 Following the consultation undertaken to date, the technical reports produced and the criteria that they assess, 
together with the assessment of the concerns raised, it has been concluded that the only outstanding issues 
are those raised by East Midlands Airport. The conclusions of this report are that whilst a reduction in the 
number of wind turbines could satisfy the airport’s requirements; this is not expected to affect the residual 
impact on the air traffic controllers’ workload. The residual impacts are considered manageable and the overall 
significance of aviation issues is Minor to Negligible. 
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	1 Introduction
	1.1 Introduction
	1.1.1 This Environmental Statement (ES) has been prepared on behalf of the University of Nottingham to accompany the two planning applications that have been made to Nottingham City Council (NCC) and Broxtowe Borough Council respectively for permission to �
	1.1.2 The site is located adjacent to the River Trent between the Beeston and Clifton areas of the city (Figure 1.1).
	1.1.3 The land available for development at Grove Farm is at an elevation of approximately 25m AOD (above ordnance datum). The area of the site is approximately 19,835m2 (1.98 hectares) (Figure 1.2), and is centred on Ordnance Survey Grid coordinates 45512�
	1.1.4 The proposal is for the construction of 3 wind turbines with a capacity of up to 7.5MW (with a maximum tip height of 126.5 m) and their associated infrastructure; including new access tracks, underground cables and a temporary construction compo...
	1.1.5 An Environmental Impact Assessment (EIA) has been undertaken in accordance with the Town & Country Planning (Environmental Impact Assessment)(England & Wales) Regulations 1999 (the “EIA Regulations”), to identify and assess the likely significant env�
	1.1.6 The proposed wind energy development will have an operational life of approximately 25 years after which it will be decommissioned, unless a future application is made for planning permission to extend the life of the wind energy project, or to repow�
	1.1.7 A Non-Technical Summary (NTS) is included in Appendix 1.1 and also available as a separate document titled Grove Farm Wind Energy Project Environmental Statement, Non-Technical Summary.

	1.2 The Applicant
	1.2.1 The University of Nottingham is committed to providing a truly international education, inspiring students, producing world-leading research and benefitting the communities around their campuses in the UK, China and Malaysia. Their purpose is to impr�
	1.2.2 Their vision is to be widely recognised as the first choice of: students who want a top quality, international education; researchers who want the best opportunity to make a significant global impact; and businesses that want innovative partners who �
	1.2.3 The University of Nottingham’s vision is to be recognised around the world for its signature contributions, especially in global food security, energy and sustainability, and health.
	1.2.4 As with all English Universities funded by Higher Education Funding Council of England (HEFCE) the University of Nottingham is obliged to produce a Carbon Management Plan that outlines its carbon reduction targets and demonstrates how it plans to ach�

	1.3 Climate Change and Renewable Energy
	1.3.1 Change in global and regional temperatures and precipitation patterns is a natural phenomenon and there have been a number of cooling and warming periods recorded over the last millennium.  However, in the late 1980s a growing concern emerged that cl�
	1.3.2 Studies into the evidence for and implications of climate change have been largely coordinated by the Intergovernmental Panel on Climate Change (IPCC), which was established in 1988 by the World Meteorological Organisation and the United Nations Envi�
	1.3.3 The IPCC reported in 2001 that the levels of CO2 in the atmosphere were at a level not seen for 55 million years and most of the increase over the last 50 years was attributable to human activities. These activities include the emission of greenhouse�
	1.3.4 The severity of the impacts from climate change on human and natural systems depends very much on adaptability of systems to change.  Natural ecosystems' ability to adapt will be, in many cases, severely inhibited by biogeographical fragmentation and�
	1.3.5 Human impacts are likely to be greatest in those countries with fewer resources to prepare themselves for adaptation.  Developing countries are likely to be most affected, especially those reliant on primary production as a major source of income.  T�

	1.4 Renewable Energy and Wind Power
	1.4.1 One of the principal contributors to the build-up of greenhouse gasses is the use of fossil fuels in electricity generation.  In the UK, 66% of CO2 emissions are attributable to electricity and heat production (BERR, 2007). Reducing the extent to whi�
	1.4.2 Renewable resources are defined as those which are not based on finite reserves stored within the earth.  Renewable energy resources occur naturally and repeatedly in the environment and include sunlight, wind, water, waves and tides.  One of the mai�
	1.4.3 Power from the wind has been harnessed for centuries through the use of windmills. The use of wind turbines to generate electricity has expanded rapidly since the energy crises in the 1970s when it first became evident that reliance on fossil fuels w�
	1.4.4 The UK is the windiest country in Europe, with over 40% of the available resource. Advances and improvements in technology have resulted in the financial cost of wind power falling close to those of conventional sources of electricity.  In addition, 
	1.4.5 Furthermore, in addition to their environmental benefits, wind turbines offer other important advantages.  Firstly, they contribute to a reduction in our dependence on the finite reserves of fossil fuels, which are being rapidly depleted and the cost

	1.5 Climate Change Targets
	1.5.1 The UK signed the Kyoto Protocol (UNFCCC, 1997) which is an international agreement that has resulted in a binding target to reduce emissions of greenhouse gases (principally CO2) by 12.5% relative to 1990 levels of the period 2008-2012. In 2000, the
	1.5.2 The programme encourages the use of new and more efficient sources of energy generation, including renewable power generation; a set target of 10% of all electricity to be generated from renewable resources by 2010 and 15% should be generated by 2015
	1.5.3 To implement the strategies and stimulate the renewable energy industry in the UK, the Government introduced the Renewables Obligation (RO).  The RO places an obligation on electricity suppliers to secure an increasing proportion of their power from 
	1.5.4 The RO places an obligation on all UK electricity suppliers to provide 10.4% of their electricity from renewable sources by 2010, rising to 15.4% by 2015 and further increasing to 20% by 2020.
	1.5.5 The most recent figure shows that by 2009 around 5.5% of electricity from UK electricity suppliers were from renewable energy sources (DECC, 2009).  Therefore, significant additional renewable generating capacity is required to achieve national targe
	1.5.6 The UK Renewable Energy Strategy (DECC, 2009) provides interim targets to ensure that sufficient progress is made each year to remain on track to achieve our 2020 target.  Under the Renewable Energy Directive, the UK has interim targets to achieve th
	1.5.7 The Nottingham City Council Sustainable Energy Strategy (NCC 2010) provides targets for renewable energy in the area under the control of NCC. The target for Large Wind is to move to 3.6GWh by 2016 and 9.6GWh by 2021.

	1.6 Carbon Dioxide Emissions Displacement
	1.6.1 The amount of energy that will be generated by the proposed Grove Farm Wind Energy Project has been estimated using long term wind data from the Watnall weather station, which is located around 10 km North East from Grove Farm. This predicts an annua
	1.6.2 Every unit (kWh) of electricity produced through wind power will displace electricity which might otherwise have been produced by a power station burning fossil fuel.
	1.6.3 The Grove Farm Wind Energy Project will offset 6,203 tonnes of CO2 per year; or 155,085 tonnes of CO2 in its 25 year life cycle.
	1.6.4 These calculations assume wind energy will have a CO2 offset figure of 422 g/kWh, as per the figures published by the Department for Business Enterprise Regulatory Reform (BERR, 2008).
	1.6.5 This represents circa 9% of the scope 1 and 2 (as defined by the Higher Education Funding Council for England (HEFCE) and explained on page 4 of Appendix 1.2) carbon emissions of the university for 2009/10.
	1.6.6 The 2 turbines within the NCC boundary would if constructed meet the 2021 target of 9.6GWhr for large wind installations significantly ahead of this date.

	Equivalent Domestic Electricity Production
	1.6.7 The average annual household electricity consumption is 4,700 kWh (BERR, 2008). Therefore the Grove Farm Wind Energy Project could generate sufficient electricity for the domestic needs of approximately 3,127 households.

	1.7 References

	2 Environmental Impact Assessment
	2.1 Introduction
	2.1.1 This chapter sets out the broad method of approach taken to carry out the EIA of the proposed Grove Farm Wind Energy Project.
	2.1.2 The proposed wind energy development represents a ‘Schedule 2’ development, as defined under the “EIA Regulations”. Development that is listed in Schedule 2 requires an EIA if it is likely to have significant effects on the environment by virtue of f�
	2.1.3 In the case of the proposed Grove Farm Wind Energy Project, the scale of the development means that there is the potential for significant environmental effects to arise. Therefore, AECOM has been commissioned to co-ordinate and manage an EIA and to �

	2.2 The EIA Process
	2.2.1 EIA is a process by which information about the environmental impacts of a project is collected, evaluated, and taken into account in its design and the decision as to whether it should be granted planning permission. The applicant presents the infor�
	2.2.2 The EIA process has a number of key characteristics:
	 It is systematic, comprising a sequence of tasks defined both by regulation and by practice.
	 It is analytical, requiring the application of specialist skills from the environmental sciences.
	 It is impartial, its objective being to inform the decision-maker rather than to promote the project.
	 It is consultative, with provision being made for obtaining information and feedback from interested parties including local authorities and statutory agencies.
	 It is interactive, allowing opportunities for environmental concerns to be addressed during the planning and design of a project.
	2.2.3 This final point is particularly important with respect to the design of the proposed Grove Farm Wind Energy Project where a number of design iterations have taken place in response to environmental factors identified during the EIA process (see Chap�

	2.3 Guidance and Methodology
	Guidance
	2.3.1 The EIA for the proposed Grove Farm Wind Energy Project has been carried out in accordance with the latest regulations, guidance and advice on good practice, comprising:
	 The Town and Country Planning (Environmental Impact Assessment) (England and Wales) Regulations 1999;
	 Preparation of ESs for Planning Projects that Require Environmental Impact Assessment, A Good Practice Guide, (Department of the Environment, 1995);
	 Environmental Impact Assessment: A guide to procedures (Department for Communities and Local Government, amended reprint 2001); and
	 Guidelines for Environmental Impact Assessment (Institute of Environmental Management and Assessment, 2004).
	The Assessment Method
	2.3.2 Appropriate methodologies have been used to assess the effects relating to each of the environmental topics that have been investigated as part of the EIA. These methodologies are based on recognised good practice and guidelines specific to each subj�
	2.3.3 The design team employed an iterative approach to the design of the proposed Grove Farm Wind Energy Project where the design evolved throughout the EIA process as different constraints and adverse impacts were identified and evaluated. This approach �
	2.3.4 The ES must comply with current planning policy and it must be submitted in conjunction with a planning application. This report is a formal ES and as required by the Planning Authority (both Nottingham City Council and Broxtowe Borough Council) unde�
	 A description of the development (description of the physical characteristics (site, design and size of the development), land-use requirements, production processes) and an estimate of expected residues and emissions resulting from the operation of the �
	 An outline of the main alternatives studied by the applicant and explanation of why the particular option was chosen.
	 A description of the aspects of the environment likely to be significantly affected by the development (including population, fauna, flora, soil, water, air, climatic factors, material assets, including the architectural and archaeological heritage and l�
	 A description of the likely significant effects of the development on the environment (to include direct, indirect, secondary, cumulative, short, medium and long-term, permanent and temporary, positive and negative effects of the development.
	 A description of the measures envisaged to prevent, reduce and where possible offset any significant adverse effects on the environment.
	 The data required to identify and assess the main effects which the development is likely to have on the environment.
	 An indication of any difficulties (technical deficiencies or lack of know-how) encountered.
	 A non-technical summary of the information contained within the ES.

	2.4 Structure of the Environmental Statement
	2.4.1 The ES contains the following volumes:
	 Volume 1 – Main Text & Appendices
	 Volume 2 – Figures
	 Non-Technical Summary (also included in Volume 1 Appendix 1.1)
	2.4.2 Volume 1 (Main Text & Appendices) of the ES is organised as follows:
	 Chapter 1 provides an introduction to the applicant and provides a summary of why the project is being proposed.
	 Chapter 2 provides an overview of the EIA process. It provides an outline of the assessment methodology used to ensure a consistent and transparent approach to assessment across topics. The chapter also outlines the structure of the ES and a summary of t�
	 Chapter 3 provides information regarding the site and a description of the proposal. This section also outlines the construction and operational requirements of the wind energy development. It describes the construction programme and provides details of �
	 Chapter 4 - Planning Policy
	 Chapter 5 - Landscape and Visual Amenity
	 Chapter 6 - Ecology
	 Chapter 7 - Ornithology
	 Chapter 8 - Geology, Soils, Hydrogeology and Hydrology
	 Chapter 9 - Archaeology and Cultural Heritage
	 Chapter 10 - Traffic and Transport
	 Chapter 11 – People and Settlements
	 Chapter 12 - Noise
	 Chapter 13 - Shadow Flicker
	 Chapter 14 – Electromagnetic Interference & Utilities
	 Chapter 15 - Aviation
	 Appendices
	2.4.3 In general, under each environmental topic, the following format has been adopted with regard to the presentation of information:
	 Introduction;
	 Scope of Assessment;
	 A summary of relevant Legislation and Policy;
	 Details of topic-specific Consultations;
	 Methodology;
	 Description of the Baseline Conditions and evaluation of their importance or sensitivity;
	 Identification of Potential Impacts;
	 A description of the Mitigation Measures to be incorporated into the development;
	 Identification of the Predicted Residual Impacts generated during the construction, operation and decommissioning phases (allowing for the agreed mitigation) and an assessment of the nature and magnitude of these impacts;
	 An Evaluation of the Significance of the predicted residual effects.  Significance is generally a product of the importance or sensitivity of the environmental resource and the nature and magnitude of the predicted impacts.  Effects are assessed as being�
	 Consideration is given to Cumulative Impacts;
	 The findings of assessments are brought together in the Summary and Conclusions; and
	 References.
	2.4.4 Where individual chapters adopt variations on this format, this is noted in the relevant introduction to the technical chapter.
	2.4.5 The Appendices contain detailed technical information relating to some environmental topics in order to minimise the amount of technical information presented in the main text.  Information includes detailed methodologies, baseline data information a�
	2.4.6 Volume 2 contains the figures and graphics used to illustrate the text in Volume 1.

	2.5 Scope of Environmental Statement
	2.5.1 The EIA encompasses the construction, operation and decommissioning of three wind turbines and associated on site infrastructure. The turbines will be limited to a maximum tip height of 126.25 m above ground level. Each will have a hub height of appr�
	2.5.2 The proposed wind energy development will be connected to the electric distribution network via a new direct electrical connection to the University of Nottingham’s, University Park campus.
	2.5.3 The wind turbines will be connected to the University Park campus via underground cables running along the edge of the proposed tracks and then exiting the site to the north at Thane Road.  This EIA is limited to the environmental impacts on site as �
	2.5.4 As a preliminary stage of the EIA an Environmental Scoping Report was submitted to Nottingham City Council which was then forwarded by them to the relevant statutory consultees.  This enabled the consultees to comment on the proposal and to make avai�
	2.5.5 The Scoping Report identified that there were unlikely to be significant effects on either Air Quality or Socio-economics and suggested that they would be scoped out of the EIA. None of the consultees contacted during the EIA scoping process disagree�


	3 Description of the Proposed Development
	3.1 Site Description
	3.1.1 The site is located adjacent to the River Trent between the Beeston and Clifton areas of the city.
	3.1.2 The land available for development at Grove Farm is at an elevation of approximately 25m AOD. The area of the site is 19,835m2 (1.98 hectares) (Figure 1.2), and is centred on Ordnance Survey Grid coordinates 455126, 336331 (or SK 551 363).

	3.2 The Site Design Process
	3.2.1 The potential development proposal will be to construct and operate a wind energy development and associated infrastructure; which includes internal access tracks, with temporary ramp, wind monitoring mast and a substation.
	3.2.2 In order to provide an appropriate initial design for the site it is necessary to identify all of the environmental and technical constraints to provide a basis for identifying the potential scope and nature of environmental effects. This initial des�
	Site Selection
	3.2.3 The University of Nottingham undertook a basic Geographical Information System (GIS) search of all of its land holdings as a first step towards identifying areas of land with the potential to accommodate wind energy development.
	3.2.4 The search considered all University of Nottingham owned land and included consideration of sites designated by statutory agencies and excluded land inside preliminary buffer distances to known physical constraints. This search indicated that the pro�
	3.2.5 An initial potential turbine layout was identified within the area of land under consideration. The layout was based on inter-turbine separation requirements and proximity to neighbouring dwellings.  It indicated a viable wind energy development coul�
	Wind Turbine Design Criteria
	3.2.6 The design of a wind energy development is optimised in order to produce a layout that maximises the use of the land available for wind power generation, balanced against the overall environmental impact of the development.  The optimal layout of a w�
	 Ground conditions must be suitable for the installation of wind turbines, access tracks and cables e.g. avoidance of areas of unstable ground.
	 Local topography can affect wind flow across the site and therefore can detrimentally affect turbine performance.  Site topography must be carefully considered in the layout design process to ensure any detrimental effects are minimised.
	 Buildings and other obstructions can create turbulence in the air flow and reduce turbine performance.
	 Turbines must be separated by specific distances both perpendicular to, and in line with, the prevailing wind direction to minimise turbulent interaction between the wind turbines (i.e. wake effect) which can reduce turbine performance.  Spacing requirem�
	 Wind turbines have to be located at a distance sufficiently far from houses to protect local noise amenity and ensure shadow flicker impacts are minimised.
	 The implications of locating turbines near environmentally sensitive features and areas (ecology, archaeology, hydrology etc) need to be carefully considered.
	 Landscape and visual design considerations also need to be taken into account.
	 Available spare capacity of the local electricity grid to take power from the wind energy development can dictate the overall size of the development.
	 Planning guidance and discussion with statutory and non-statutory consultees, the local communities and the landowners influence the evolution of the design.

	3.3 Alternatives to proposed design
	3.3.1 Wind energy development design is an iterative process and is influenced by potential environmental effects identified throughout the EIA process.  The proposed layout for the Grove Farm Wind Energy Project has evolved in response to a number of envi�
	3.3.2 During 2007 the University of Nottingham undertook a review of their land holding to establish which of these has the greatest potential for the development of wind energy.  Four sites were considered, comprising land at Sutton Bonnington, Kings Mead�
	3.3.3 Of these sites, the land at Grove Farm showed the greatest potential for wind development.  However, this assessment highlighted the anticipated constraints associated with noise and communication links and recommended early consultation with the CAA�
	3.3.4 An initial three wind turbine layout was established during the University of Nottingham’s discussion with the Carbon Trust’s Partnerships for Renewables and in response to known physical constraints at the time. This initial layout formed the basis �

	3.4 The Proposed Development
	Turbines
	3.4.1 There are a range of turbines available that could be considered appropriate for this site. The final choice of turbines will be subject to a competitive tendering process once planning has been consented.
	3.4.2 However, a set of parameters has been established to create a development on which the EIA has been undertaken and with which the final turbines must comply.  It has therefore been assumed that the maximum height of the turbines to blade tip will be �
	3.4.3 The turbines are likely to be installed on reinforced concrete foundations or on piles, with the pile type depending on ground conditions. Concrete foundations typically have a diameter of approximately 15 m and a depth of approximately 2 m and are u�
	3.4.4 The turbines are proposed to be coloured light grey or white with a semi-matt finish to reduce their contrast with the background sky and to minimise reflections. The turbines will be uniform in colour and will not contain any University of Nottingha�
	3.4.5 The final choice of turbine will be based on an assessment of the most suitable machine available at the time of procurement.  The assessment will be made following a number of design principles, including the following:
	 Ability of the turbine to maximise power output based on the measured wind regime at the site, i.e. how well suited the power curve of the turbine is to the wind frequency distribution recorded on site.
	 Aesthetics – Whilst the turbines will be a three bladed, horizontal axis, upwind design, there are subtle variations in terms of detail such as the shape of the nacelle, the taper of the tower sections etc which vary across manufacturers and turbine mode�
	 Availability of the turbine will also affect the final choice of turbines.
	3.4.6 One of the key selection criteria for final turbine choice is the ability to comply with the environmental constraints and assessment criteria set out in the ES, for example the turbine must achieve the noise criteria determined in the EIA (see Chapt�
	3.4.7 Each turbine will also have an internal or external transformer. If external, the transformer will be linked to the turbine through cable ducts in the turbine foundations.
	Turbine Foundations

	3.4.8 Each turbine foundation will comprise a reinforced concrete slab measuring approximately 16 m x 16 m, and approximately 2 m in depth with a tapering cross section.  A typical foundation is shown in Figure 3.2.  Turbine foundations could be larger or �
	3.4.9 The detailed design of the foundations will be undertaken post consent following the final selection of turbine model to be installed at the site.  The final design will also take account of the geotechnical conditions identified through the site inv�
	3.4.10 The foundations will be laid at sufficient depth to ensure the top of the foundation is flush with the surrounding ground level.  In order to excavate a safe working area in which to locate and construct the foundation, it is necessary to excavate a�
	3.4.11 Much of the excavated material will be reinstated following construction; however, each turbine foundation will result in approximately 350 m3 of surplus material.  It is envisaged all this surplus material will be disposed of off-site to prevent an�
	3.4.12 Concrete will be imported from a local batching plant or a concrete batching plant.
	Access and Onsite Tracks

	3.4.13 Two potential routes have been identified to carry the turbine components from the strategic road network (SRN) to the site entrance. These routes are as follows:
	URoute Option 1 – Southern Route
	3.4.14 The loads will originate from an east coast harbour and will exit the M1 southbound at Junction 24. The loads will use the A453 exit of the roundabout and head north east towards Nottingham passing through the suburban town of Clifton. The loads wil�
	URoute Option 2 – Northern Route
	3.4.15 The loads will originate from an east coast harbour and will exit the M1 southbound at junction 25. The loads will use the A52 exit of the roundabout and head east towards Nottingham. The loads will use a dual carriageway/wide single carriageway maj�
	URoute Preference
	3.4.16 A preliminary visual route assessment was undertaken prior to preparation of this document which indicated that the preferred route for detailed assessment is Route 1, due to the number of structures en-route and the use of a built up area to transp�
	3.4.17 The site entrance will be designed to suit delivery of the turbine components. The proposed site entrance arrangement is shown on Figure 3.3. This entrance will incorporate a temporary ramp leading from Thane Road leading down to the site. The tempo�
	3.4.18 Onsite tracks will need to be constructed to link turbines and the control compound, and to connect the site to the public highway network. The exact design requirements for the access tracks will be established following the results of the geotechn�
	3.4.19 The proposed on-site track layout is shown in Figure 3.3.  It is approximately 2 km in length.
	3.4.20 It is expected that traditional track construction will be used. This system will consist of either 1 or 2 layers of stone incorporating geogrid depending on the subgrade conditions.
	3.4.21 The capping layer thickness is designed taking account of both the subgrade conditions and the loadings provided by the turbine manufacturer. The structural make-up will consist of a compacted stone and may include a geogrid which will be installed �
	3.4.22 The following design criteria and mitigation measures were applied to the access track layout to mitigate potential impacts:
	 5 m width to accommodate crane and delivery vehicle requirements;
	 where necessary 13 m width at bends to facilitate the turning requirements of the delivery vehicles for the larger components;
	 regular passing places and turning areas;
	 tracks will be  non-metalled and constructed from locally sourced aggregate;
	 tracks will be flush with the ground level;
	 the number of water course crossings required is zero (Chapter 8);
	 track margins will be vegetated to reduce potential sediment-laden run-off; and
	 tracks will be convex in cross section to encourage water to flow to the track margins and avoid ‘pooling’ water.
	3.4.23 Typical construction details of access track construction are shown in Fig 3.4.
	3.4.24 Once the wind energy development has been commissioned the access tracks will be reduced from 5 m to 3 m wide with the edges dressed back and the margins re-vegetated.
	Temporary Construction Compound

	3.4.25 During construction a temporary construction compound will be set up to provide office space, welfare facilities, storage and parking for construction workers.  Once the site has been commissioned this compound will be removed and the ground reinsta�
	3.4.26 The temporary construction compound will comprise an area of hardstanding approximately 70 m x 40 m, or 2,800 m2. The temporary construction compound will be constructed to accommodate portacabins (site offices, welfare facilities, toilets); storage�
	Crane Pad Hardstandings

	3.4.27 Crane pad hardstandings are required at each turbine location in order to provide a safe area from which a crane can erect the turbine tower and associated components. Due to the large weight of most turbine components it is necessary to use a 500 t�
	3.4.28 Each turbine location requires an area of hardstanding to be built adjacent to the turbine foundation, (approximately 45 m x 25 m in size, depending on turbine type). This provides a stable base on which to lay down turbine components ready for asse�
	3.4.29 The crane pads are designed to account for both the local formation ground bearing capacity and the loadings provided by the turbine manufacturer, and will consist of a geotextle reinforced compacted stone structure which is to be installed in accor�
	Electrical Connection

	3.4.30 Each turbine will be connected to the private wire connection on site, which will link the University of Nottingham’s University Park Campus to the Grove Farm site.
	3.4.31 All onsite cables will be laid underground in cable trenches of 1 m to 2 m in width and approximately 1.2 m in depth.  The cable trenches will be located along the edge of the access tracks.   Approximately 2 km of cable trenches will be required.  �
	3.4.32 The cables will be laid in accordance with best practice and will include cables being buried with a layer of soft sand (to be imported to site), inclusion of marker tape and the cable trenches will be backfilled with material from the excavations s�
	3.4.33 Electricity from the wind energy development will be exported from the onsite substation.  The detailed design of the grid connection will be contained in a subsequent planning application, which will be dependent on the approval of the planning app�

	3.5 Construction Process
	3.5.1 The construction period for the wind energy development is expected to last approximately 6 months, depending upon the weather and ground conditions encountered during the construction period.
	3.5.2 A Construction Management Plan (CMP) will be prepared by the University of Nottingham or their chosen contractor and agreed with the Nottingham City Council planning department prior to the commencement of any construction activities.  The CMP will i�
	3.5.3 A 50 m micro-siting flexibility is sought to allow post-consent mitigation to be facilitated and to account for ground conditions and other detailed site investigation results.
	3.5.4 The following enabling works will be undertaken in the post-consent/pre-construction period:
	 detailed site investigations;
	 consultation with regulatory authorities; and
	 any necessary consents (e.g. pipeline crossings, land drainage modifications, etc).
	3.5.5 The construction process will consist of the following principal activities:
	 upgrade of site access from Thane Road to incorporate the temporary ramp;
	 upgrade of existing access tracks and construction of the temporary construction compound;
	 formation of temporary construction including hard standings and temporary site office and welfare facilities;
	 construction of substation and control building;
	 construction of on-site access tracks, passing places to inter-link the turbine locations and other site infrastructure;
	 excavations for turbine foundations;
	 construction of turbine foundations;
	 construction of hardstandings/crane pads;
	 excavation of trenches and cable laying adjacent to site tracks;
	 connection of on-site distribution and communication cables;
	 movement onto site and erection of wind turbines;
	 commissioning of site equipment; and
	 site restoration.
	3.5.6 Many of these operations will be carried out concurrently, although predominantly in the order identified to minimise the overall length of the construction programme.  Development may be phased at different parts of the site; for example, the civil ˘
	3.5.7 Topsoil will be removed from the proposed construction areas and stored off-site for reinstatement and land restoration following construction.  It is anticipated that topsoil will be utilised on site; however, in the event that there is an excess, a˘
	3.5.8 An indicative programme for construction activities is shown in Table 3.2, based on a six month programme.  The starting date for construction is largely a function of the date that consent might be granted and any requirement to meet certain plannin˘
	3.5.9 Construction activities have been assumed to take place between 07:00-19:00 hours Monday to Saturday although deliveries of plant, material and components will be prohibited on Saturdays and Sundays. The hours of work will be controlled and subject t˘
	3.5.10 Vehicular movements associated with the construction phase have been calculated and are included in Chapter 10.
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	8 Geology, Soils, Hydrogeology and Hydrology
	8.1 Introduction
	8.1.1 The following chapter describes the hydrological, hydrogeological and geological environment within the Grove Farm wind energy project application area and provides an assessment of the impacts on these aspects during the construction, operational an•
	8.1.2 The chapter provides a summary of relevant legislation and planning policy and includes a full characterisation of the existing geological, hydrogeological and hydrological environment, against which any potential effects are evaluated.

	8.2 Scope of Assessment
	8.2.1 An assessment of the likely potential geological impacts is considered necessary due to the nature of drift material present on the site. The site lies within the flood plain of the River Trent and therefore deposits of alluvium are expected. This co•
	8.2.2 An assessment of the likely potential hydrological impacts is considered necessary due to the risk of pollution of the on-site drains and the watercourses that lie adjacent to the site. The site lies at an elevation of approximately 25m above ordnanc•
	8.2.3 The site is located within the 1 in 75 year flood risk zone of the River Trent. A separate Flood Risk Assessment (FRA) has been undertaken and is included as Appendix 8.1.
	8.2.4 The chapter outlines mitigation measures that are likely to be required during the construction and operation of the proposed development to protect the environment.
	8.2.5 A qualitative assessment has been undertaken using professional judgement, based on legislation and other statutory policy and guidance.
	Statement of Professional Qualifications

	8.2.6 This assessment has been undertaken and reviewed by the following AECOM specialists:

	8.3 Legislation and Policy Framework
	8.3.1 EU and UK legislation relevant to hydrological, hydrogeological and geological environment is listed in Table 8.1.
	* To be repealed in 2013 by the Water Framework Directive (WFD) once it is fully implemented.

	8.3.2 The key pieces of European legislation relating to water resource management are the Water Framework Directive 2000/60/EC and the Groundwater Daughter Directive 2006/118/EC.
	The Water Framework Directive (2000/60/EC)

	8.3.3 The Water Framework Directive (2000/60/EC), which was transposed into English and Welsh law through The Water Environment (Water Framework Directive) (England and Wales) Regulations 2003, establishes a framework for the community action in the field •
	Groundwater Daughter Directive (2006/118/EC)

	8.3.4 The Groundwater Daughter Directive (2006/118/EC) on the protection of groundwater against pollution and deterioration, classifies groundwater bodies, establishes pollutant threshold values, and identifies trends and starting points for their reversal•
	Planning Policy Statement 7 (PPS7): Sustainable Development in Rural Areas (August 2004)

	8.3.5 Agricultural land is classified into five grades under the Agricultural Land Classification, with Grade I being the best quality and Grade 5 the poorest quality. Planning Policy Statement 7 (PPS7) Sustainable Development in Rural Areas (August 2004) •
	Planning Policy Statement 9 (PPS9): Biodiversity and Geological Conservation (August 2005)

	8.3.6 PPS9 (Office of the Deputy Prime Minister 2004b) sets out planning policies on the protection of biodiversity and geological conservation through the planning system. In the context of PPS9, ‘geological conservation’ relates to the “sites that are de•
	8.3.7 It is intended that PPS9 will be replaced by Draft Planning Policy Statement: Planning for a Natural and Healthy Environment, once published.
	Draft Planning Policy Statement: Planning for a Natural and Healthy Environment (March 2010)

	8.3.8 The Department of Communities and Local Government has published a consultation paper on a draft Planning Policy Statement: Planning for a Natural and Healthy Environment (Communities and Local Government 2010b). This proposed policy covers, ‘biodive 
	Planning Policy Statement 23 (PPS23):  Planning and Pollution Control (November 2004)

	8.3.9 National planning policy for the prevention of water pollution is set out in Planning Policy Statement 23 (PPS23) Planning and Pollution Control (Office of the Deputy Prime Minister 2004c). PPS23 is a material consideration for proposed planning appl 
	Planning Policy Statement 25 (PPS25): Development and Flood Risk (March 2010)

	8.3.10 PPS25 is the current planning policy on flood risk in England. PPS25 is supplemented by ‘Development and Flood Risk: A Practice Guide’ (Communities and Local Government 2009) and together these documents provide guidance on how to evaluate sites wit 
	Minerals Policy Statement 1 (MPS1): Planning and Minerals (November 2006)

	8.3.11 Mineral Planning Statement 1 (MPS1) is the overarching policy for all minerals in England. “It provides advice and guidance to planning authorities and the minerals industry to ensure that the need for minerals by society and the economy is managed  
	East Midlands Regional Plan (March 2009)

	8.3.12 The Regional Spatial Strategy for the development area is the Regional Spatial Strategy for the West Midlands. Regional Strategies, including the West Midlands Regional Spatial Strategy were revoked by the coalition government in July 2010. However, 
	8.3.13 Policy 26 Protecting and Enhancing the Region’s Natural and Cultural Heritage: “Sustainable development should ensure the protection, appropriate management and enhancement of the Region’s natural and cultural heritage. As a result the following pri 
	8.3.14 Policy 32 A Regional Approach to Water Resources and Water Quality: “Local Authorities, developers, water companies, the Environment Agency and other relevant public bodies should work together to:
	8.3.15 Policy 33 Regional Priorities for Strategic River Corridors: “The natural and cultural environment of the Strategic River Corridors of the Nene, Trent, Soar, Welland, Witham and Derwent, along with their tributaries, and rivers which contribute to r¡
	8.3.16 Local Authorities and other relevant public bodies should work together across regional boundaries to protect and enhance the multi-functional importance of strategic river corridors as part of the Region’s Green Infrastructure, including for wildli¡
	8.3.17 Policy 35 A Regional Approach to Managing Flood Risk: “Development should not be permitted if, alone or in conjunction with other new development, it would:
	8.3.18 However, such development may be acceptable on the basis of conditions or agreements for adequate measures to mitigate the effects on the overall flooding regime, including provision for the maintenance and enhancement of biodiversity. Any such meas¡
	8.3.19 The development area falls within two Local Authority areas; Nottingham City Council and Broxtowe Borough Council.  Local Plans are currently being replaced by Local Development Frameworks (LDFs). However, some Local Plan policies have been ‘saved’ ¡
	Nottingham Local Plan (Adopted 2005) – Saved Policies

	8.3.20 Policy NE2 - Natural Conservation: “Development likely to have an adverse impact on the flora, fauna, landscape or geological features of a Local Nature Reserve (LNR), a Site of Importance for Nature Conservation (SINC) or other locally important si¡
	8.3.21 Policy NE9 – Pollution: “Planning permission will not be granted for development which would generate pollutants that would cause significant detriment to the users of the development, users of the adjoining land, or the environment; or where the le¡
	8.3.22 Paragraph 9.27 notes that, “Careful design, siting and landscaping can help to reduce the impact of pollution. Planning permission may be granted, where appropriate, subject to conditions to ensure the effects of pollution are minimised to an accept¡
	8.3.23 Policy NE10 - Water Quality and Flood Protection: “Planning permission will not be granted for development which would:
	a) result in damage to, or degradation or depletion of, surface waters or groundwater; or
	b) be likely to impede the flow of flood water or deprive the river system of flood water storage area within the areas of washland shown on the Proposals Map; or
	c) increase the risk of flooding; or
	d) be at risk of flooding itself; or
	e) compromise access to the watercourse for maintenance or flood defence purposes”.
	If the principle of development is acceptable then the implementation of compensatory measures (including sustainable surface water discharges) will be required to offset any potential adverse effects of the development on the water environment and as...
	8.3.24 Paragraph 9.31: “Groundwater is a very important source for water supply and the base flow in local watercourses. Contamination of groundwater by pollutants is often irreversible. It is therefore important to resist proposals which would threaten th¢
	8.3.25 Paragraph 9.34: “It is essential to maintain strict control over development on the washlands of the River Trent in order to prevent flooding elsewhere. Whilst a small development in a washland area might only have a minimal impact on floodwater flo¢
	8.3.26 Policy NE12 - Derelict and Contaminated Land:  “Planning permission for development on, or adjoining, areas of contaminated, unstable or derelict land will be granted where it has been demonstrated that the site can be developed without health or sa¢
	Broxtowe Local Plan (Adopted 2004) – Saved Policies

	8.3.27 Policy E16 - Sites of Importance for Nature Conservation: “Planning  permission  will  not  be  granted  for  development  on  or  adjoining  local  nature  reserves  or  Sites  of  Importance  for  Nature Conservation,  which  would  damage  or  de¢
	8.3.28 Policy E19 - Other Nature Conservation Resources: “On  development  sites  of  0.5  hectares  or  more,  wherever  opportunities  arise,  the  Council  will  seek,  as  appropriate,  the enhancement  of  existing  nature  conservation  resources  an¢
	8.3.29 Policy E26 - Pollution: “Planning  permission  will  not  be  granted  for  development  which  would  result  in  a  significant deterioration  in  air  quality,  significant  loss  of  health  or  amenity  to  the  occupants of nearby premises  du¢
	8.3.30 Policy E27 Protection of Groundwater: “Planning  permission  will  not  be  granted  for  development  which would be liable to result  in  the  infiltration  of  contaminants  into  groundwater  resources,  particularly  in  areas  of  high  vulner¢
	8.3.31 Policy E29 Contaminated Land: “Development of land which may be contaminated will not be permitted to take place unless and until:
	8.3.32 Policy E31 Gassing Landfill Sites: “Development  of  land  within 250m of  that part of  a  landfill site  which  is  producing  gas will  not  be  permitted  unless proposals are supported by a detailed  study  including  each of the following:
	Greater Nottingham Strategic Flood Risk Assessment (October 2010)

	8.3.33 PPS25 on 'Development and Flood Risk’ requires planning authorities to undertake a Strategic Flood Risk Assessment (SFRA) of their areas to inform the preparation of the Local Development Framework. The Greater Nottingham SFRA was published in 2006 £
	Minerals Local Plan (adopted 2005)

	8.3.34 The existing Minerals Local Plan was adopted on 5 December 2005. The minerals local plan does not indicate that the site is in an area of allocated minerals working. The site is however in an area where sand and gravel exists.
	8.3.35 Paragraph 6.2: “Nottinghamshire is the largest producer of sand and gravel in the East Midlands and one of the largest in Great Britain. Sand and gravel is worked from alluvial resources in the Trent and Idle Valleys and also from the Sherwood Sands£
	8.3.36 Paragraph 6.26: “New guidelines on aggregate provision in England were published by the Government in June 2003. These guidelines consider demand for aggregates over the 16-year period 2001-2016” and “Nottinghamshire will need to be able to produce £
	8.3.37 Paragraph 6.28: “MPG6 recommends that for sand and gravel, a landbank of permitted reserves should be maintained at a minimum level of 7 years.” and “This corresponds to 18.6 million tonnes (i.e. 7 years at the annual requirement of 2.65 million ton£
	8.3.38 Policy M6.2 Sand and Gravel Landbank: “The County Council will endeavour to maintain a landbank of permitted reserves of sand and gravel sufficient for at least 7 years extraction and also an adequate production capacity in order that Nottinghamshir£
	8.3.39 Paragraph 6.30: “At the start of 2002, permitted reserves of sand and gravel stood at 28.8 million tonnes equivalent to a landbank of 11 years, sufficient until 2013. To maintain a 7 year landbank throughout the plan period up to 2021 will require a£
	8.3.40 “An assessment was carried out by identifying suitable resources as site specific allocations. The outcome was to allocate a total of approximately 730 hectares containing an estimated 23.22 million tonnes. This provision almost meets the theoretica£
	8.3.41 Policy M6.3 Sand and Gravel Extraction in Unallocated Land: “Proposals for sand and gravel extraction falling outside allocated areas will not be permitted unless it is evident that existing permitted reserves and the remaining allocations cannot su£
	Waste Local Plan (adopted 2002)

	8.3.42 The Waste Local Plan for Nottinghamshire was adopted in January 2002.
	8.3.43 The Nottinghamshire waste local plan does not indicate that the site is in an area identified on the Proposals Map.
	The Nottinghamshire Minerals and Waste Development Framework
	Minerals

	8.3.44 The forthcoming Minerals Core Strategy will set out the overall approach to future minerals extraction in Nottinghamshire and the Minerals Development Control Policies Document will set out policies for controlling development and making sure enviro¤
	8.3.45 Preparation of the minerals Site Specific Document has not yet commenced. This document will identify suitable sites for future minerals extraction to meet the requirements and objectives set out in the Minerals Core Strategy.
	Nottinghamshire Minerals Safeguarding Draft Background Paper (evidence base) (April 2009)
	8.3.46 “Minerals Safeguarding Areas do not imply that mineral extraction is acceptable and neither do they preclude other development – their purpose is simply to ensure that mineral resources are taken into account when they are at risk from being lost to¤
	8.3.47 The alluvial sand and gravels of the River Trent valley have been designated as a preliminary mineral safeguarding area (as shown in Plan MP1(b) presented in Appendix B of the paper). The total area of alluvial sand and gravel deposits in Nottingham¤
	8.3.48 The draft policy wording is set out below;
	“Development proposals within a minerals safeguarding area, other than the exemptions listed in Table X (i.e. list shown above in Para 3.15), must assess the potential impact they will have on the mineral resource both within and adjacent to the devel...
	8.3.49 Plan MP1(b) (presented in Appendix B of the paper) shows the area of the site outside the City of Nottingham Council boundary to be included in the preliminary safeguarded resource area for alluvial sand and gravel.
	8.3.50 The Nottinghamshire Minerals Safeguarding Paper (Draft 2009) states that no MSAs have been defined or are proposed by Nottingham City Council.
	Waste

	8.3.51 The forthcoming Waste Core Strategy will set out the overall approach to future waste management in Nottinghamshire and Nottingham. The Waste Development Control Policies Document will be prepared after the Core Strategy. This document will set out ¤
	Best Practice Guidance

	8.3.52 Best practice procedures and mitigation for the protection of the water environment during general construction works is provided by the following guidance documents listed in Table 8.2.

	Statutory and Non-Statutory Designations
	8.3.53 The statutory and non-statutory designations relevant to the hydrological, hydrogeological and geological environment are summarised in Table 8.3.

	8.4  Consultation
	8.4.1 Consultation has been carried out with the following bodies for data pertinent to the assessment of geology, geomorphology, soils, minerals, potential contamination, hydrogeology and hydrology. A Scoping Report was prepared by AECOM in September 2010§
	8.4.2 Consultation responses relevant to the hydrological, hydrogeological and geological environment are summarised below (Table 8.4).

	8.5 Methodology
	8.5.1 The assessment involved:
	8.5.2 A site visit was undertaken and its purpose was to:
	8.5.3 The methodology of this assessment is based on the collection of a wide range of data and information from published material, plus consultations with statutory bodies and other stakeholders. The data and information sources used during this assessme¨
	8.5.4 The value, magnitude and significance tables below are largely based on the procedure for assessing impacts described in the Design Manual for Roads and Bridges (DMRB), Volume 11, Part 10, HD 45/09 Road Drainage and the Water Environment (Highways Ag©
	8.5.5 The value (importance) of an attribute ranges from Very High to Low and is dependent on the site or feature’s importance and conservation value. The criteria for determining the value of an attribute are given in Table 8.6.
	8.5.6 The magnitude of impact on an attribute ranges from Major to Negligible. The criteria for determining the magnitude of impact on an attribute are given in Table 8.7.
	8.5.7 The significance of potential impact on an attribute is dependent on its assigned value and the magnitude of impact and is broadly categorised according to Table 8.8.

	8.6 Baseline Conditions
	Topography and Landuse
	8.6.1 The site lies at an elevation of approximately 25m AOD and within the floodplain of the River Trent. The site itself, located on playing fields, is flat and is currently used for recreational purposes.
	8.6.2 The site is located in an area with a mixture of residential, commercial and industrial uses. Residential properties are located at Rylands (to the west of the site), Clifton Spinney (to the south) and Trentside Farm (to the east). An industrial area¬
	Climate and Climate Change
	8.6.3 Nottingham has a changeable, temperate climate with average annual daytime temperatures of around 14 C (Airports Guides 2010). Nottingham is sheltered by the Pennines to the west, so receives relatively low rainfall. Records from the Sutton Bonningto¬
	8.6.4 Climatic changes are likely to occur during the operational life of the wind farm. The UK Climate Impacts Programme has produced CO2 emissions scenario forecasts (Defra 2011).  The projections to 2020 and 2050 for temperature and precipitation under ¬
	8.6.5 Climate change projections for 2020 indicate a predicted increase in winter mean temperature of 1.3ºC and an increase of 1.4ºC for summer mean temperature. The predicted change in annual mean precipitation is 0%; however, the change in winter mean pr¬
	8.6.6 Climate change projections for 2050 indicate a predicted increase in winter mean temperature of 2.2ºC and an increase of 2.5ºC for summer mean temperature. The predicted change in annual mean precipitation is 0%; however, the change in winter mean pr¬
	8.6.7 A combination of higher temperatures and changes in precipitation could result in changes to the hydrology of the site, including greater seasonal variation in runoff, increased winter flooding and changes to groundwater recharge; although the actual¬

	Geology and Soils
	8.6.8 The 1:50,000 geological map sheet 126 (British Geological Survey 1996) indicates that the site is underlain by alluvium, overlying bedrock of both the Gunthorpe and Radcliffe Formations, see Figure 8.1. These formations form part of the Mercia Mudsto¬
	8.6.9 The more detailed 1:10,000 geological map sheets SK53NW (British Geological Survey 1991) and SK53NE (British Geological Survey 1990) indicate that the site is underlain by alluvium, described as “levelled alluvial flat”. Superficial deposits in the s¬
	8.6.10 The Gunnerthorpe formation is shown to outcrop on the south eastern bank of the River Trent, opposite the south of the site. An area of made ground is shown immediately surrounding Grove Farm in the north east of the site.
	8.6.11 Any coal present beneath the site will be at considerable depth, below strata which are Triassic (Mercia Mudstone and Sherwood Sandstone groups) and Permian in age.
	8.6.12 Three historic boreholes are shown on the British Geological Survey GeoRecords database website to have been drilled on the site. The three borehole logs were purchased from the BGS and are detailed below (Table 8.9). No groundwater was encountered 
	8.6.13 Three boreholes are detailed on BGS map sheet SK53NW (British Geological Survey 1991), located 550m to the northeast of the site, and were undertaken as part of a historic site investigation for Clifton Bridge. Superficial deposits of clay, sand and
	8.6.14 A borehole water well labelled as “Boots No 1” is detailed on map sheet SK53NW (British Geological Survey 1991) 200m to the northwest of the site. The strata encountered is described as “sand and gravel” to 7.92m depth, “Keuper Marl” (now Radcliffe 
	8.6.15 The British Geological Survey memoir for the area contains a number of points about the surrounding area. Major spreads of fill are described in the Dunkirk-Lenton Lane area to the north of the site, “which have significantly altered the local lands
	8.6.16 The site specific soils report and the 1:250,000 soils map sheet 4 for Eastern England (Soil Survey of England and Wales 1983) indicates the application site to be covered by soil of the Wharfe (561a) soil association (Figure 8.2). This soil associa
	8.6.17 The area to the north west of the application site, over the Beeston Canal, is classified as, “unsurveyed, mainly urban and industrial areas”.
	8.6.18 The Wharfe soil association bounds the north east, south west and south east boundaries of the site.
	Agricultural Land Classification

	8.6.19 Agricultural land is classified into five grades under the Agricultural Land Classification, with Grade I being the best quality and Grade 5 the poorest quality. The Grove Farm site is classified as Grade 3 (Good/Moderate) agricultural land. The bes®
	Agricultural Land Classification maps are available from the MAGIC website, but these maps do not differentiate between grade 3a and 3b land. It is unknown whether the land is classified as Grade 3a or 3b and therefore if it is classified as best and ...
	Ground Instability
	8.6.20 The site specific Envirocheck Report (Landmark Information Group 2010) indicates a moderate potential for compressible ground stability hazard, and very low to low potential hazard of landslide and running sand.  It also indicates very low potential®
	8.6.21 However, given the site’s location adjacent to the River Trent and the probable geology of alluvial sands and gravels, any deep excavation coupled with a high water table could result in running sand and excavation instability
	Contamination
	8.6.22 Possible site contamination has been examined with the use of the site specific Envirocheck Report (Landmark Information Group 2010) and the Environment Agency webpage (Environment Agency 2010).  No industrial pollution or pollution incidents are as®
	8.6.23 The BGS map sheet SK53NE shows the geology beneath and in the immediate vicinity of the Grove Farm buildings to be made ground.
	Waste and Minerals
	8.6.24 The site specific Envirocheck report (Landmark Information Group 2010) and the Environment Agency website (Environment Agency 2010) indicates that there are no historic or currently licensed landfills on the site.
	8.6.25 Two historical landfill sites have been identified in the Envirocheck report (Landmark Information Group 2010) in the vicinity of the site. The first is located at approximately 13m north west of the site, adjacent to the northern boundary. The site®
	8.6.26 The second landfill identified in the Envirocheck report (Landmark Information Group 2010) is named Beeston Sewage Works at Lilac Grove, Beeston. This is located at approximately 11m west of the south west corner of the site. The landfill’s first in®
	8.6.27 One Licensed Waste Management Facility is shown approximately 145m west of the site. The licence was categorised as physico-chemical treatment facilities. The licence was surrendered in November 2001. A Registered Waste Treatment or Disposal Site is®
	8.6.28 The Nottinghamshire waste local plan does not indicate that the site is in an area identified on the Proposals Map.
	8.6.29 The Nottinghamshire Minerals Local Plan does not indicate that the site is in an area of allocated minerals working. The site is however in an area where sand and gravel deposits exist.
	8.6.30 The Nottinghamshire Minerals Safeguarding Paper (Draft 2009) has recommended that the alluvial sand and gravels of the River Trent valley are designated as a mineral safeguarding area (MSA). The plan has used the BGS resource map as “a good basis fo¯
	8.6.31 The Nottinghamshire Minerals Safeguarding Paper (Draft 2009) states that no MSAs have been defined or are proposed by Nottingham City Council.
	Hydrogeology
	8.6.32 Groundwater Vulnerability maps, included in the site specific Envirocheck report (Landmark Information Group 2010), indicate the site to be underlain by a minor aquifer (variably permeable). According to the datasheets, minor aquifers can be fractur¯
	8.6.33 The overlying soils are classified as of Intermediate Leaching Potential (I1). These are soils that can possibly transmit a wide range of pollutants.
	8.6.34 A thin strip of soils at the north part of the site are classified as soils of High Leaching Potential (HU).  The datasheet explains a worst case vulnerability classification (H) is assumed for urban areas, until proven otherwise.
	8.6.35 New aquifer designation maps, effective from 1 April 2010, sourced from the Environment Agency website, (Environment Agency 2011) indicate the superficial deposits on site to be classed as a Secondary “A” aquifer, which means that they are permeable¯
	8.6.36 The bedrock is designated as a Secondary “B” aquifer, which means predominantly lower permeability layers which may store and yield limited amounts of groundwater due to localised features such as fissures, thin permeable horizons and weathering. Th¯
	8.6.37 The Envirocheck report (Landmark Information Group 2010), indicates the site impinges upon a Zone III (Total Catchment) Source Protection Zone (SPZ): the total area needed to support the discharge from the protected groundwater source. This zone sta¯
	8.6.38 The Envirocheck report has been included in Appendix 8.2 (see site sensitivity context map – slice D).
	8.6.39 The Envirocheck report indicates there are no Environment Agency licence abstractions located on the proposed site. Table 8.10 shows the details of two groundwater abstractions located within 500m of the site.
	8.6.40 The closest groundwater abstraction is located at a distance of 130m northeast of the site and is given as Riverside Golf Centre – Well. The abstraction is for “Golf Courses – Spray Irrigation – Direct” and no abstraction rates are provided. The sec¯
	8.6.41 A borehole/well record (ref SK53NW/12) was purchased from the British Geological Survey. The borehole log, dated September 1960 contains the same information as “Boots No1” borehole (see para 8.6.13)  shown on British Geological Survey map sheet SK5°

	Surface Water Hydrology
	Site Hydrology
	8.6.42 The site lies at an elevation of approximately 25m above ordnance datum (AOD) between the River Trent to the south and the Beeston Canal to the north. Site drainage flows into the River Trent.
	8.6.43 The nearest river gauging station is located approximately 5km downstream of the site at NGR SK620399. Gauging station 28009 (Trent at Colwick) has a mean flow of 84.95 m3/s and mean annual rainfall at the station is 778mm (Centre for Ecology and Hy°
	Water Quality
	8.6.44 Under the Water Framework Directive, the status of each surface water body is judged using separate ‘Ecological classification’ and ‘Chemical classification’ systems. The overall status of the water body is determined by whichever of these is the po°
	8.6.45 Under the Water Framework Directive the Environment Agency has classified the River Trent (from River Soar to Carlton-on-Trent) as a heavily modified waterbody due to flood protection, navigation and urbanisation. This waterbody is currently of ‘Mod°
	8.6.46 The Beeston Canal (Nottingham & Beeston Canal) is also an artificial waterbody (navigation), and is classified under the Water Framework Directive as being of ‘Moderate potential’ based on current ecological quality, as a result of high phosphate le°
	Surface Water Abstractions
	8.6.47 There are no surface water abstractions located on the proposed site. Table 8.11 shows the surface water abstractions located just outside the site boundary or just downstream of the proposed site.  One of the abstractions is from the River Trent an°
	Discharges
	8.6.48 Table 8.12 shows the discharges located on site. Three of the discharges are from Severn Trent Water Limited (pumping station discharges or storm sewerage overflow) and the remaining are from industrial uses such as cooling and process water.
	Private Water Supplies
	Fisheries
	8.6.50 The EC Freshwater Fish Directive (2006/44/EC) seeks to protect those fresh water bodies identified by Member States as waters ‘suitable for sustaining fish populations’. The Directive sets physical and chemical water quality objectives for salmonid ±
	8.6.51 There is a coarse fishery located adjacent to the site (River Trent - Beeston) and another (River Trent - Clifton Bridge) located at the confluence of the River Trent and Fairham brook (Waterscape 2010). Types of fish present include Barbel, Bream, ±

	Flood Risk
	8.6.52 The site is located within the floodplain of the River Trent and is located within the Environment Agency’s Flood Zone 3b (Functional Floodplain) meaning that it has a significant chance of flooding (annual probability of flooding is 5% of greater).±
	8.6.53 According to the updated 2010 SFRA for Nottingham (Black & Veatch 2010), the site has a 1 in 20 annual chance of flooding. Due to the risk of flooding at the site, a separate Flood Risk Assessment has been undertaken and is included in Appendix 8.1.±

	Statutory and Non Designated Sites
	8.6.54 There are no European designated Natura 2000 sites (SAC or SPA) and no Ramsar sites in close proximity to the proposed site. There are however, sites of national (SSSI) and local (LNR) conservation value within close proximity to the proposed site. ±
	Sites of Special Scientific Interest
	8.6.55 The notification as a SSSI gives legal protection to the best sites for wildlife and geology in the UK. SSSIs are managed to conserve the special features and geology which in turn protects rare and endangered species, habitats and natural features ±
	8.6.56 Attenborough Gravel Pits SSSI and Holme Pit SSSI are both located upstream of the proposed development and are therefore unlikely to be affected by the proposed development.
	Local Nature Reserves
	8.6.57 LNRs are statutory sites designated under Section 21 of the National Parks and Access to the Countryside Act 1949, and amended by Schedule 11 of the Natural Environment and Rural Communities Act 2006, by principal local authorities. These sites are ²
	8.6.58 Clifton Grove, Clifton Woods and Holme Pit Pond LNR is located adjacent to the proposed site (on the eastern bank of the River Trent) covering an area of over 30ha. The LNR incorporates three sites:
	8.6.59 “Clifton Grove is on a steep escarpment and supports mixed deciduous woodland which dates from around the year 1690. A footpath within the site forms part of the Trent Valley Way.
	8.6.60 Clifton Woods contain giant redwoods and notable plants such as crosswort, wood stitchwortt and yellow archangel. The site is also an important feeding ground for a local pipistrelle bat roost.
	8.6.61 Holme Pit is a man-made deep pond surrounded by reed-swamp, wet grassland and willow carr vegetation. It was designated as an SSSI in 1982 because of its range of wetland and neutral marsh flora and fauna. The site also supports a diverse range of a²
	Local Sites of Importance for Nature Conservation
	8.6.62 The lands adjacent to the site, along the Beeston Canal and the River Trent riverbank are designated as Sites of Importance for Nature Conservation (SINCs). SINCs are important at the county level but have no statutory protection.

	Value of Potentially Sensitive Receptors
	8.6.63 The value of a receptor is based on the definitions provided in Table 8.5. Important receptors that may be directly or indirectly affected by the proposed development and the value of each receptor are summarised in Table 8.13.

	8.7 Limitations of Baseline Data
	8.8  Potential Impacts
	8.8.1 Wind farm developments can have impacts on hydrology, hydrogeology, soils and geology at the construction, operational and decommissioning phases.
	8.8.2 Operational impacts result from the increase in low permeability surfaces, on-site access tracks and ongoing maintenance. Construction impacts result from the construction of access roads and cable trenches, the construction of turbine bases and cran´
	8.8.3 This section describes the potential effects that could arise in the absence of mitigation (see Tables 8.14 and 8.15). Mitigation measures are then presented in Section 8.9 and an assessment of the residual impact (taking into consideration mitigatio´
	8.8.4 Based on the development proposals for the site, the construction, operation and decommissioning phases could all potentially have adverse impacts on the hydrology, hydrogeology, soils and geology of the area if good practice is not adhered to and ap´

	Construction
	8.8.5 The construction phase of the wind farm will involve the following key developments that may have potential impacts on the hydrology, hydrogeology, soils and geology. The potential effects (without mitigation) that could arise during the construction´
	Hydrology
	Chemical Pollution

	8.8.6 A number of chemicals, including concrete, concrete additives, fuel and oil, will be stored and used on-site during construction of the proposed Wind Farm.
	8.8.7 Concrete will be used in the construction of the turbine bases. Leakage of liquid concrete during pours could result in the release of suspended solids into the on-site water courses. Concrete is highly alkaline (i.e. has a high pH) and any changes i´
	8.8.8 Fuel and oil spillages could result in the contamination of on-site water courses. Pollution of watercourses could also occur though leakage or leaching of chemicals such as fuels, lubricants and solvents. Tracks and compounds where vehicles are re-f´
	8.8.9 Stationary plant, such as generators, dewatering pumps, compressors and cranes, may be sources of hydrocarbon spills, which could occur through leaks or spills during refuelling.
	8.8.10 Pollution of groundwater and surface water can also arise due to as a result of spillages from routine plant maintenance, improper storage and accidental spillages.
	Changes to Hydrological Regime

	8.8.11 The increase in the area of less permeable hardstanding on site could Increase the rate and volume of runoff due to lower infiltration rates. Increases in the rate and volume of runoff can be caused by excavations, exposure of bare ground, compactio´
	8.8.12 The development of access tracks and cable trenches has the potential to alter natural drainage on the site through development of preferential flow pathways and increasing the erosive energy of surface water runoff.
	Erosion and Sedimentation

	8.8.13 Alteration of on-site drainage, due to runoff from exposed soil, dewatering, stripping of vegetation and topsoils may lead to the erosion and transport of sediment into watercourses. Increased suspended solids can have adverse effects on aquatic eco´
	8.8.14 The construction process for access tracks, turbine bases and crane pads will involve the stripping of surface vegetation, which will expose the underlying soils and bedrock. This will increase the speed of surface water runoff and increase the pote´
	8.8.15 All open trenches pose the greatest risk, especially where mineral soil is exposed. If individual trenches carry large amounts of water, this could result in significant erosion and downstream siltation. The size of open trenches should be minimisedµ
	8.8.16 The design and location of access tracks could result in the development of preferential flow pathways, resulting in the erosion and deposition of sediment. This could result in increased suspended solids in nearby watercourses, smothering of on-sitµ
	8.8.17 Excavations may require the removal of groundwater and direct rainfall. Unless this dewatering process is correctly managed it may result in transportation of sediments into local watercourses.
	8.8.18 The construction of the access road network and hardstanding areas around the turbine bases will require large quantities of rock aggregate.
	8.8.19 Periods of extreme or sustained rainfall events may result in saturated ground conditions with reduced capacity for infiltration and greater run-off. This has the potential to affect on-site drainage with consequences for erosion and sediment transpµ
	8.8.20 On-site construction traffic could result in compaction of soils resulting in a reduction in soil permeability and infiltration, thereby increasing the potential for runoff and erosion.

	Soils
	Compaction and Erosion
	8.8.21 On-site construction traffic could result in compaction of soils resulting in a reduction in soil permeability and infiltration, thereby increasing the potential for runoff and erosion.
	8.8.22 Changes in on-site hydrology (detailed above) could increase the speed of surface water runoff and increase the potential for erosion and transportation of sediment.
	Chemical Pollution

	8.8.23 A pollution event could have adverse effects on the soils in the vicinity of the incident.

	Geology
	8.8.24 The excavation and construction of foundations, access tracks and services can have an adverse effect by potentially sterilizing local mineral resources at these positions for the lifetime of the wind farm.

	Hydrogeology
	Changes to Hydrogeological Regime
	8.8.25 Deep excavations and foundations, such as those needed for wind turbine bases have potential to disrupt any shallow groundwater systems within superficial soils and upper bedrock. Temporary groundwater controls such as dewatering or physical cut-offµ
	Chemical Pollution

	8.8.26 Pollution of groundwater could result from concrete, fuel and oil spillage and hydrocarbon spillages. The risk of pollution is greater near to excavations where higher permeability strata are exposed.
	8.8.27 Dewatering of excavations could result in an adverse risk to groundwater. Dewatering could draw contaminated groundwater on-site and could also impact upon the yield of nearby water abstractions.

	Operation
	8.8.28 Operational effects of wind farms are associated with the permanent site infrastructure, including access roads, turbine bases and areas of hard standing. This infrastructure can impact upon site drainage, sediment removal and erosion processes and ¶

	Hydrology
	Chemical Pollution
	8.8.29 On site activities will be limited to the maintenance of wind turbines. During maintenance activities there may be the need to use oils, grease, fuels, lubricants or cleaning agents on site. There is a small risk of chemical pollution arising from a·
	Changes to Hydrological Regime

	8.8.30 The increase in the area of less permeable hardstanding on site could Increase the rate and volume of runoff due to lower infiltration rates. As well as increasing the risk of downstream flooding, any increases in the volume of surface water runoff ·
	8.8.31 Surface water run-off may collect and be channelled through the granular backfill of tracks giving rise to a risk of erosion or flooding.
	Erosion and Sedimentation

	8.8.32 The design and location of access tracks could result in the development of preferential flow pathways, resulting in the erosion and deposition of sediment. This could result in increased suspended solids in nearby watercourses, smothering of on-sit·

	Soils
	Soil Erosion
	8.8.33 Changes in on-site hydrology could increase the speed of surface water runoff and increase the potential for erosion and transportation of sediment.
	Chemical Pollution

	8.8.34 A pollution event could have adverse effects on the soils in the vicinity of the incident.

	Geology
	8.8.35 The location of foundations, access tracks and services can have an adverse effect by potentially sterilising local mineral resources at these positions for the lifetime of the wind farm.

	Hydrogeology
	Changes to Hydrogeological Regime
	8.8.36 Groundwater may collect and be channelled through the granular backfill of tracks giving rise to a risk of erosion or flooding.
	Chemical Pollution

	8.8.37 There is a small risk of chemical pollution to groundwaters from accidental spillage of chemicals used and stored on-site.
	General Site Maintenance Activities
	8.8.38 On site activities will be limited to the maintenance of wind turbines. During maintenance activities there may be the need to use oils, grease, fuels, lubricants or cleaning agents on site. There is a small risk of chemical pollution arising from a·

	Flood Risk
	8.8.39 A Flood Risk Assessment has been prepared to inform the development design and support a planning application for the development. A flood risk assessment is required because the site is located in Flood Zone 3. This FRA has been carried out followi·
	8.8.40 The site area currently consists of various playing fields and agricultural land. The site lies between the River Trent and the Beeston Canal and includes sports pitches with associated buildings, as well as two residential properties, a sports stor·
	8.8.41 The site area is located adjacent to the River Trent, and the site and surrounding area are part of the functional floodplain of the river. The floodplain on the left bank of the River Trent, which includes the site area, extends from the Beeston We·
	8.8.42 Wind turbine developments are defined as “essential Infrastructure” in Planning Policy Statement 25 (PPS25).  Since the development site is located in Flood Zone 3, this form of development can be considered appropriate where made flood-safe, and th¸
	8.8.43 The site is within the functional floodplain of the River Trent and the likelihood of the site area being flooded is acknowledged in the development proposals; the energy generation installation has been designed to be flood-safe by raising the wind¸
	8.8.44 Currently there are no significant impermeable areas within the site, and the development proposals do not alter the surface water and drainage regime within the site or surrounding area. There are no specific drainage systems required for the propo¸
	8.8.45 In response to comments from the EA, the ramp part of the new access will be of a temporary construction. The raised wind turbine foundations and the temporary ramped part of the new access track take up a very small amount volume within the existin¸

	Decommissioning
	8.8.46 Potential impacts arising from decommissioning activities are likely to be similar to those for construction activities. Impacts are expected to be similar to, but on a smaller scale, than construction impacts.

	Cumulative
	8.8.47 No cumulative impacts have been identified. At the time of writing, there were no planned developments within the site boundary or in the immediate vicinity of the proposed site.

	8.9 Mitigation Measures
	8.9.2 Mitigation measures in relation to the water and soil environment include use of best practice during construction to prevent or minimise spillage risk and spillage effects. A Construction Method Statement (CMS), approved by the Environment Agency anº
	8.9.7 The track layout has been designed to minimise the total length of tracks whilst taking into account other constraints such as archaeology and land use. The cable routes will follow the access tracks so the construction process for the laying of cablº
	8.9.8 All earthworks operations will need to be undertaken in accordance with BS6031:2009 ‘Code of Practice for Earthworks’. Land disturbance will be kept to a minimum and disturbed areas re-vegetated as soon as possible after construction. Soil excavationº
	8.9.9 All areas of unused and exposed soil following reinstatement of the access track route and cable trenches will be reseeded or otherwise covered as soon as possible.  Erosion protection matting may also be used to minimise sediment being entrained by º
	8.9.10 Material excavated for the access track construction will be temporarily stored alongside of the excavation to reduce water inflow to the open excavation. This inflow could alter flow paths across the site or lead to reduction in water quality with º
	8.9.11 A SUDS drainage system will be constructed in order to minimise discharge rates and remove suspended solids. Water from the drainage ditches will be treated to remove suspended solids before being pumped to soakaway areas. Silt-traps will be createdº
	8.9.12 All earthworks operations will need to be undertaken in accordance with BS6031:2009 ‘Code of Practice for Earthworks’. Land disturbance will be kept to a minimum and disturbed areas re-vegetated as soon as possible after construction. Soil excavatio»
	8.9.13 A sump will be provided within the turbine foundation and crane pad excavations to provide a location to locate the pump if required for dewatering. This sump will also provide some settlement of suspended solids. Water from the sump and any bunded »
	8.9.14 It is envisaged that the soils excavated beneath the turbine foundation footprint will be stored offsite, in preference to stockpiling the material, for re-use later in the project. This is to prevent any loss of flood storage capacity of the site. »
	8.9.15 Surface water that may contain suspended sediment will be treated according to the guidelines in PPG5 and the Construction Method Statement.
	8.9.17 During the concrete pouring, the concrete will be pumped to the required area. There will be no requirement for the use of concrete skips or buckets. Regular checking and maintenance of the concrete pumps and piping will be undertaken to ensure ther»
	8.9.18 Washing out of vehicles or equipment will only take place in controlled areas. A suitable area will be identified in accordance with PPG5 and in consultation with the Environment Agency before construction commences.
	8.9.19 The temporary construction compound will be located at least 50 m from all surface water bodies where possible. If the buffer zone has to be reduced impermeable liners and bunds will need to be used to prevent materials entering the water body.
	8.9.20 The temporary compound will comprise a layer of geotextile material overlain with crushed rock and will be designed to ensure surface run-off is directed into a central collection point for disposal at an appropriate waste disposal facility.
	8.9.21 The temporary compound will be removed following the construction phase and reinstated using topsoil and turf from the site.
	8.9.22 A location map of all potential contamination sources will be produced, and will include fuel, oil and chemical storage areas; vehicle compounds, refuelling sites, waste storage areas.
	8.9.23 An inventory of all chemicals, fuels and oils will be kept up to date and available on site. Spill contingency plans will be created for each of the items on the inventory. These will be supported by warning notices and appropriate spillage containm»
	8.9.25 Chemicals, fuels and oils will need to be stored in secure and designated storage areas and in accordance with the appropriate regulatory requirements, including the Control of Pollution (Oil Storage) (England) Regulations 2001 and COSHH Regulations¼
	8.9.28 All valves, hoses and associated re-fuelling equipment will be regularly inspected to ensure that they are still in a suitable condition. This equipment will be protected from vandalism and unauthorised interference and will be turned off and secure¼
	8.9.29 All storage of drums of fuel, oil, grease, chemicals and all other hazardous material will be within the temporary construction compound. Any spillages or leaks will be dealt with promptly and all waste disposed of in an appropriate manner. All tank¼
	8.9.32 Drainage channels for access tracks will be inspected on a regular basis to ensure they are free of debris and that the natural water flow pathways are being maintained.
	8.9.33 A SUDS drainage system will be designed and constructed to reduce run-off rates from the access tracks and to minimise pollutant and sediment concentrations in surface water run-off, thus protecting the quality of the groundwater and watercourses.
	8.9.34 The SUDS systems will be designed and constructed within the application site boundary which will ensure that:
	8.9.35 Periodic inspection of drainage channels will be undertaken during the operational phase of the works to ensure that they are operating correctly. If any are blocked or impaired, they will be cleaned of silt/vegetation if required.
	8.9.36 Periodic water quality monitoring will be carried out if required, in agreement with the Environment Agency.
	8.9.37 Non-routine on-site maintenance activities, e.g. the use of cranes, may introduce similar risks as the construction phase. These operations should be undertaken with consideration of the Construction Method Statement.
	8.9.38 The decommissioning process is anticipated to have similar effects to those expected during the construction phase, but on a smaller scale.  Therefore, similar mitigation measures to the construction phase will be implemented; details to be provided½
	8.9.39 No cumulative impacts have been identified.

	8.10 Residual Impacts
	8.10.1 The potential for pollution of the water environment during the construction, operation and decommissioning stages has been considered. This section takes into account the mitigation measures described in the previous section and hence effectively f½
	8.10.2 The magnitude of impact without mitigation and the residual magnitude of impact (i.e. the remaining impact taking into account the implementation of the above mitigation) are described in Tables 8.16 (Operation) and 8.17 (Construction).

	8.11 Evaluation of Significance
	8.11.1 The construction and operation of the wind farm over its lifetime will have a slight adverse effect upon the alluvial sand and gravel mineral deposits beneath the footprint of the development. The sand and gravel deposits in Nottinghamshire (excludiÁ
	8.11.2 No Mineral Safeguarding Areas have been defined or are proposed by Nottingham City Council.
	8.11.3 There are not expected to be any residual negative effects on geology, hydrogeology or soils during either the construction, operational or decommissioning stages of the proposed Wind Farm project.
	8.11.4 Potential water quality impacts resulting from the proposed Wind Farm development during the construction phase include deterioration in water quality due to increased suspended solids and the potential risk of accidental spillages of chemical polluÁ

	8.12 Cumulative Impacts
	8.12.1 No cumulative impacts have been identified.

	8.13 Summary and Conclusions
	8.13.1 This chapter has described the baseline conditions on hydrology, geology, soils, minerals, hydrogeology and potential ground contamination of the proposed Wind Farm site and its surroundings. The chapter highlights the potential effects, proposed miÁ
	8.13.2 The geology beneath the site has been identified as alluvial sands and gravels overlying bedrock of the Mercia Mudstone Group, which is Triassic in age.
	8.13.3 The site is in close proximity to a Source Protection Zone III (SPZ Total Catchment) and 2 licensed groundwater abstractions. The superficial soils have been designated as a Secondary “A” aquifer by the Environment Agency.
	8.13.4 The alluvial sand and gravel deposits beneath the site which lie outside the City of Nottingham Council boundary have been identified in the draft Nottinghamshire Minerals Safeguarding Paper as a resource to be safeguarded in the preliminary recommeÁ
	8.13.5 Potential geology, soil and hydrogeology impacts resulting from the proposed Wind Farm development during the construction and operation phase have been identified. However, after mitigation, the residual impact is considered to be ‘Slight Adverse’ Á
	8.13.6 The site lies between the River Trent and the Beeston Canal and is located within the 1 in 75 year flood risk zone of the River Trent. The River Trent is designated as Cyprinid under the EC FFD and there is a coarse fishery located adjacent to the sÁ
	8.13.7 Potential water quality impacts resulting from the proposed Wind Farm development during the construction phase have been identified. However, after mitigation, the residual impact is considered to be ‘Slight Adverse’ and therefore ‘Not Significant’Á
	8.13.8 In conclusion, no ‘Significant’ residual negative effects are predicted on the hydrological, hydrogeological and geological environment as a result of the proposed Wind Farm development.

	8.14 References
	http://www.opsi.gov.uk/si/si2007/uksi_20072734_en_1

	9 Archaeology and Cultural Heritage
	9.1 Introduction
	9.1.1 This chapter examines the known archaeology and built heritage in the area of the proposed Grove Farm Wind Farm, hereafter referred to as “the Development”, as well as considering the potential for previously unrecorded archaeological remains. AssessÆ
	9.1.2 An immediate study area of approximately 2 km from the site boundary was assessed to gain an understanding of the nature of the surrounding archaeological landscape and to place sites within their wider context. In addition, sites within a wider studÆ
	9.1.3 Research for this study involved gathering information from the Nottinghamshire Historic Environment Record (HER), Nottingham City Historic Environment Record (HER) and the National Monuments Record (NMR). Available historic maps and the documentary Æ
	9.1.4 The site is located in Nottingham, on the administrative boundary between Nottinghamshire and Nottingham City, and is part of the University of Nottingham. The site is underlain by a mix of Radcliffe Formation with mudstone and fine grained sandstoneÆ

	9.2 Scope of Assessment
	9.2.1 The scope of the assessment was to:

	9.3 Legislation and Policy Framework
	9.3.1 National legislation and guidance that is relevant to cultural heritage for this area comprises:
	9.3.2 PPS5 provides the national policy framework for decision making affecting historic buildings and areas. In particular, Policy HE9 provides principles guiding the consideration of applications affecting the significance of cultural heritage assets. AnÆ
	9.3.3 Although Localism Act will supersede the regional spatial strategy, the strategy will not be revoked until a commencement order has been enacted and therefore the policies still need to be taken into consideration. The present regional spatial strateÆ
	9.3.4 The site spans the Nottingham City and Broxtowe Borough Council boundaries and thus two sets of local plans are relevant. Local plans and polices related to cultural heritage comprise:

	9.4 Other guidance
	9.4.1 In addition to the policy framework described above, English Heritage provides guidance which is relevant to the assessment of cultural heritage assets. In particular Conservation Principles (English Heritage, 2008) states that the interest of heritaÇ

	9.5 Consultation
	9.5.1 Consultation has been undertaken with both the Nottinghamshire Senior Archaeological Officer and the Nottingham City Archaeologist. This has indicated that the area proposed for development will require further archaeological investigations. This is Ç

	9.6 Methodology
	Data Sources
	9.6.1 The archaeological assessment has been undertaken following guidelines from the Institute for Archaeologists for archaeological desk-based assessments (2008) and the Design Manual for Roads and Bridges (DMRB).
	9.6.2 The sources consulted were:
	9.6.3 A walkover survey of the proposed development area and site visits to the wider study area to assist with the assessment of setting were undertaken.  The site walkover was undertaken to assess the site for the presence of any above-ground previously Ç
	9.6.4 A geomorphological survey was undertaken during April 2011 to record and characterise the underlying geological stratigraphy and palaeoenvironmental nature of the subsurface deposits. These data were combined with LiDAR data to provide detailed subsuÇ
	9.6.5 Geotechnical investigations were undertaken at the site in September 2011. These ground investigations were monitored by an archaeologist with the aim of recording any archaeological or palaeoenvironmental deposits and to record the subsurface stratiÈ
	9.6.6 A geophysical survey was undertaken in October 2011. The objective of this survey was to produce a plan of anomalies within the site boundary. This would allow a better understanding of the possible locations and form of possible archaeological and gÈ
	Impact Assessment Methodology
	9.6.7 No standard method of evaluation and assessment is provided for the assessment of effect significance with regards to cultural heritage. Therefore, a set of evaluation and assessment criteria have been developed using a combination of PPS5, the DesigÈ
	9.6.8 PPS5 defines significance of heritage assets as “The value of a heritage asset to this and future generations because of its heritage interest.” (PPS5, Annex 2). In addition, PPS5 and English Heritage guidance set out criteria which should be consideÈ
	9.6.9 This information, in conjunction with professional judgement, has been used to assess the significance of heritage assets.
	9.6.10 The criteria for assessing the sensitivity of heritage assets is presented in Table 9.1.
	9.6.11 The magnitude of the potential impact is assessed for each site or feature independently of its archaeological or historical value.  The impact magnitude categories are adapted from the TAG and DMRB guidance and are presented in Table 9.2 below.
	9.6.12 An assessment of the predicted magnitude of impact is made both prior to the implementation of mitigation and after the implementation of mitigation to identify residual impacts. This demonstrates the effectiveness of mitigation and provides the fraÊ
	9.6.13 By combining the value of the cultural heritage resource with the predicted magnitude of impact, the significance of the impact can be determined. This is undertaken following Table 9.3 below. The significance of impacts can be beneficial or adverseÊ
	9.6.14 Where a choice of two impact significance descriptors is available only one should be chosen. This allows for professional judgement and discrimination in assessing impacts on cultural heritage assets. To aid in the assignment of significance, signiÊ
	9.6.15 Unless otherwise stated, impacts are considered to be adverse.
	Assessment of Setting
	9.6.16 To assess the effect of wind farm development on cultural heritage features, the following approach is taken:
	9.6.17 At present there is no formal guidance on the assessment of setting of cultural heritage features. The 1990 Planning (Listed Buildings and Conservation Areas) Act states that planning authorities should have regard to the desirability of preserving Ë
	9.6.18 The publication of English Heritage The Setting of Heritage Assets (2011) occurred following completion of the Environmental Impact Assessment. Whilst the report has not been updated to reflect this new guidance, much of the methodology employed witË
	9.6.19 Many of the local and regional policies require this same consideration such as Policy 26 of the East Midlands Regional Plan which states “damage to... historic assets or their setting should be avoided wherever and as far as possible, recognising tË
	9.6.20 A number of other documents include a requirement for the assessment of setting. The most relevant is English Heritage’s Wind Energy & the Historic Environment (2008a). This includes a discussion on assessing the effect of wind farms and their assocË
	9.6.21 PPS5 defines setting as:
	“The surroundings in which a heritage asset is experienced. Its extent is not fixed and may change as the asset and its surroundings evolve. Elements of a setting may make a positive or negative contribution to the significance of an asset, may affect...
	9.6.22 An English Heritage guidance document on the setting of heritage assets has recently been produced and is under consultation. This guidance, if adopted, will support PPS5 and provide a basis for advice on the setting of heritage assets from English Ë
	9.6.23 A number of other factors must be taken into account when assessing the effect upon setting of cultural heritage sites. These include:

	9.7  Baseline Conditions
	9.7.1 There are 188 heritage assets recorded within the 2km study area. Of these 68 were recorded from the Nottinghamshire HER with a further 118 from the NMR and two further sites were recorded from analysis of aerial photographs.
	9.7.2 Within this chapter, the bracketed numbers after site descriptions relate to those in Appendix 9.2 and on Figures 9.1a and 9.1b.
	9.7.3 There are two Scheduled Monuments within the immediate study area. These are Clifton Dovecote (1) and Lenton Priory (2). Both are also Grade II listed buildings. The dovecote dates to the early 18th century and is located on the village green in ClifÌ
	9.7.4 There are 99 listed buildings located in the immediate study area. These include the two previously mentioned Scheduled Monuments which are both Grade II listed (1 & 2). The remaining 97 listed buildings comprise six Grade I listed buildings, six GraÌ
	9.7.5 There are two sites on the Register of Parks and Gardens found within the immediate study area. These comprise Highfields Park, a former 19th century landscape park opened to the public in 1923 (3), and the terraced gardens at Clifton Hall (4). Both Ì
	9.7.6 There are four Conservation Areas within the study area surrounding the proposed development site. These comprise of Clifton Village. St John’s Grove Beeston, Wilford Village and Wilford House. These are shown on Figure 9.3.
	9.7.7 The assets that are found within the 2km study area are described below in chronological order starting with the earliest prehistoric assets and progressing through to the present. There are a number of cultural heritage assets of multiple phases of Ì
	9.7.8 There is one find spot of Palaeolithic date noted within the immediate study area. This comprised 16 flint axes and 30 flint flakes found in a gravel pit at Totte Beck in Beeston (11). These were collected over a period of time and not in the same loÌ
	9.7.9 Evidence of Palaeolithic remains is generally scarce although the Trent Valley has a number of recorded sites. The proto-Trent, which was the predecessor of the present-day River Trent, has been identified as a possible route along which PalaeolithicÌ
	9.7.10 There are no heritage assets of Mesolithic date recorded within the immediate study area. This is more likely to reflect either a lack of survival or that any remains are yet to be recorded rather than a genuine absence as this area along the River Ì
	9.7.11 There is one site of Neolithic date located within the immediate study area. This is the find spot of a Neolithic axe (22). This asset suggests there was activity of this date within the area although no settlement or other exploitation has been docÌ
	9.7.12 There are 16 heritage assets of Bronze Age date recorded within the immediate study area. Ten of these are find spots although some of these may be duplicate recording of the same item.
	9.7.13 The find spots comprise five Bronze Age spear heads. Three spearheads were recovered from the River Wilford (70-72). The final two spearheads may be the same find recorded twice although this is not certain. One is accurately located (10) whilst theÌ
	9.7.14 There are two find spots of Bronze Age axes. The find spot of one axe (75) is recorded in the same general area as a socketed axe that has no accurate location. As with the spears these could be possible duplicates. A find spot of a Bronze Age swordÍ
	9.7.15 It is possible that a number of these find spots of Bronze Age weaponry represent ritual deposition, particularly the ones recovered from riverine locations.
	9.7.16 A group of five cropmarks of possible Bronze Age barrows are recorded. One of these has been partially excavated prior to road construction. A cremation within a collared urn dating to the earlier Bronze Age (6) was recovered during these excavationÍ
	9.7.17 A possible Bronze Age pile settlement was located during dredging in the River Trent in 1931 and was later excavated in 1961. Evidence located during these excavations was extensive and included finds of six human skulls, deer antlers, Bronze Age spÍ
	9.7.18 The evidence of the assets suggests that the area was extensively utilised during the Bronze Age. The evidence indicates towards a ritual and symbolistic usage of the area rather than for settlement and subsistence if the piles are of Neolithic dateÍ
	9.7.19 There are two sites of probable Iron Age date located within the immediate study area.
	9.7.20 The first is of an Iron Age and Roman field system that was uncovered during an evaluation beneath a 19th century walled garden features (81). The second site (16) consists of a cropmark of a square enclosure with a second angular enclosure attachedÍ
	9.7.21 There are also three other sites that are located in the immediate study area which are noted as falling in the prehistoric period but the precise date is currently unknown.
	9.7.22 These sites comprise the find spot of four flint arrowheads. The arrowheads may be Mesolithic to Bronze Age in date (8). No further details are available and thus it is not possible to narrow down the date range.
	9.7.23 The second site is that of a probable prehistoric boundary ditch located during an excavation which also located later medieval building remains (82).
	9.7.24 The final site of prehistoric date is the find spot of a perforated axe hammer recovered during dredging although the precise location is unknown. These types of implement are generally thought to be of late Neolithic or early Bronze Age date (ButleÍ
	9.7.25 There are ten sites of Roman date located within the immediate study area. The Iron Age and Roman remains (81) uncovered during an evaluation are detailed in the Iron Age section above.
	9.7.26 The nine remaining recorded sites are of find spots. Only four of these have accurate locational information. A number of Roman coins and artefacts have been recorded. These include several coins recovered during dredging that also located the BronzÍ
	9.7.27 The remaining assets of Roman date, all with uncertain locations, comprise the find spot of a Roman coin hoard, remains of a Roman road and building found at Beeston, the find spot of a Roman coin, the find spot of a collection of Roman pottery, coiÍ
	9.7.28 There are two sites of early medieval date located within the immediate study area. These assets comprise two possible locations for the second burh0F  in Nottingham, the location of the first being outside of the study area. However, there is some Î
	9.7.29 The second burh was built by Edward the Elder. The two possible locations for this burh are Wilford (23) and on the south bank of the River Trent. It has been suggested that a rectangular enclosure at Wilford that encompasses 4.5 hectares and is cenÎ
	9.7.30 The area within the proposed development was for much of the medieval period under the auspices of the Cluniac Priory at Lenton. This monastic house was founded in 1109 AD by William Peveril1F . The priory was under the guidance of the main monasterÎ
	9.7.31 There are 13 sites of medieval date located in the immediate study area including five listed buildings. The evidence of medieval date is found throughout the study area in many different forms, a number of which have been unearthed through excavatiÎ
	9.7.32 The majority of the evidence is located around the medieval settlements in the area including Lenton, Clifton, Beeston and Wilford which are all mentioned within the Domesday Book. There are three deserted medieval villages. These comprised KeightonÎ
	9.7.33 Churches played an important part in medieval society with the majority of medieval villages and towns having at least one church. Three churches with medieval origins are located in the study area and are all listed buildings. These churches includÎ
	9.7.34 The other sites of medieval date which are recorded in the study area are medieval houses. Those that survive are in many different forms. An example is the thatched brick cottage with medieval timber frames and walls which date to the 17th century Î
	9.7.35 A number of other sites were located during excavations during the course of development. These comprise a medieval well (78), a medieval ditch and gully with later post-medieval deposits uncovered during an evaluation excavation (79) and a medievalÎ
	9.7.36 The area was still part of the Lenton Priory demesne although this ended early in the post-medieval period with the dissolution of the monasteries (Barnes 1993). However, the land covered by the proposed development retained its former boundaries thÏ
	9.7.37 There are 131 post-medieval sites located within the study area. These comprise 80 listed buildings, the two Registered Parks and Gardens and one Scheduled Monument, as well as 48 further non-designated assets with evidence of post-medieval date. ThÏ
	9.7.38 The sites of post-medieval date can be separated into five categories comprising houses, sites related to water, transport links, industrial sites, and agricultural sites.
	9.7.39 A number of large houses or halls are found in the immediate study area. Clifton Hall was originally built in the 16th century as a country house (93). It was later remodelled before becoming a grammar school and then flats. It is a Grade I listed bÏ
	9.7.40 A number of other houses are recorded in the area. These include Lenton Grove House (100), mid 19th century in date, and Beeston Manor House (98) built in the 17th century These are both Grade II.
	9.7.41 As Nottingham expanded more houses were built for the expanding population. As the study area forms suburbs to the city, larger houses and estates with gardens were built here. Other houses recorded in the area include 44 and 46 Broadgate (35), LeopÏ
	9.7.42 An almshouse is also listed in the area (54). The almshouse was built in 1709 for those who could not work due to infirmity or old age.
	9.7.43 There are seven records of wells or sets of wells (46, 49, 52 & 56-59) and a pump house (60) located in the study area. Many of these wells were associated with farms and allotments to provide fresh water for the residents of the area. The sources oÏ
	9.7.44 In the later part of the 19th century parts of the study area were used for industry. A number of recorded built heritage sites are related to the lace and cotton industry. There are three lace mills and factories (42, 65 & 67), as well as a cotton Ï
	9.7.45 Other types of industrial sites are also recorded in the area. There are two brickworks recorded, both named as the Wilford Brickyard (43 & 69). As the gird references for these sites differ, it is unlikely that they are duplicate records and may reÏ
	9.7.46 There are four recorded sites related to iron working within the immediate study area. These comprise of The Old Forge (21) and three black smiths (48, 53 & 64)
	9.7.47 Other industry in the area was diverse and produced a wide range of products. These included the Humber bicycle works (39), a creosote works (61) and Beeston Maltings (26).
	9.7.48 Transport in large cities played a pivotal part in the many industries that took place. It allowed people to move around easily to get to their places of work as well as allowing the large scale movement of raw materials and finished goods into and Ð
	9.7.49 The use of the canals was gradually replaced by the railways. There are three recorded within the immediate study area. These comprise the Great Central Railway (88), Midlands Counties Railway (90) and the Mansfield Railway (5). The railway would haÐ
	9.7.50 Linking and crossing the rivers, canals and railways are a number of bridges. Two are noted in the area. The first is Chain Lane Bridge (37) and the other is a bridge at Beeston over the canal (38).
	9.7.51 The agricultural legacy of the area derives from the pre-industrial period and highlights that although the area was on the periphery of Nottingham, it still retained a rural component with stock enclosures, fields and other sites relating to a subsÐ
	9.7.52 Sites that do not fit neatly into any pigeonhole above consist of a flood defence (50), an observatory (73) and the Cow public house (84). Both the observatory and earthworks are no longer extant.
	9.7.53 Holme Pit fish pond and boat house (63), and two icehouses located within the immediate study area (44 & 55) are suggestive of a more planned and varied landscape than one primarily devoted to agriculture and settlement. The boat house at Holme Pit Ð
	9.7.54 The find spot of two seventeenth century brass belt fittings (45) probably represents a causal loss although this is more likely if only one were found.
	9.7.55 There are nineteen heritage assets of modern date recorded within the immediate study area.
	9.7.56 The sites of modern date in the area comprise a number of industrial assets. The most significant of which is the original site of the Boots Pharmaceuticals factory for which Nottingham has become quite famous. Three listed buildings are found on thÐ
	9.7.57 There is also the John Player Horizon tobacco factory (25). The factory was designed by Arup Associates between 1968 and 1971.
	9.7.58 The close proximity of the site to Nottingham centre has produced a number of modern assets related to the city’s defence during the World Wars. There are eight assets related to World War heritage of the city. These comprise six sites of anti-aircrÐ
	9.7.59 The Lido swimming pool (28) is recorded within the study area and relates to community amenity. It was built in 1924 and was located in Highfields Park. At the time it was built, it was the largest inland swimming pool in Britain. It closed in 1981 Ð
	9.7.60 The final site of modern date is Highfields Park (3), which is a Grade II Registered Park and Garden. The land was purchased from the Highfields House estate where it had been a private estate and park by the Boots pharmaceuticals company in the earÐ
	9.7.61 There are three cultural heritage sites of unknown date located within the immediate study area. These comprise the sites of cropmarks of parallel ditches or lines of pits close to the river (36) on the opposite bank to Grove Farm, which may be of pÐ
	9.7.62 A walkover survey was undertaken on the 18th January 2011. The site currently comprises amenity grassland used as sport pitches by the University of Nottingham and several agricultural fields currently tilled with arable crops.
	9.7.63 The proposed three turbine locations are located in the centre of the site. The site of the most western turbine (Turbine One) is located in an arable field while the other two are located on sport pitches. The area of the site is flat and located oÑ
	9.7.64 There were no additional cultural heritage assets recorded during the walkover survey.
	9.7.65 A number of aerial photographs from the National Monuments Record were examined. These consisted of both vertical and oblique photographs covering the land within the site and surrounding vicinity. The aerial photographs examined are listed in TableÑ
	9.7.66 Analysis of the aerial photographs identified two features of possible archaeological interest. The first is a cropmark of a circular feature (169) located to the south of Beeston Canal. Although the date of this feature is unknown, a prehistoric daÑ
	9.7.67 A series of geotechnical boreholes were undertaken within a corridor running through the site. The full report can be found in Appendix 9.4. The corridor of boreholes ran south-west to north-east although due to the location of Nottingham UniversityÑ
	9.7.68 The LiDAR data provided relatively sparse information on possible previous land formation and geo-environmental features. An area of slightly lower landscape was identified traversing through the north-eastern portion of the site. It is thought thisÒ
	9.7.69 The borehole data revealed five geomorphic zones within the analysed area. These comprised the following:
	9.7.70 The locations of these zones are shown in the full report.
	9.7.71 The assessment has indicated that at least one relict channel of the Trent passes through the eastern portion of the site. The underlying sands and gravels are either Holme Pierrepont sands and gravels or Hemington sands and gravels. The Holme PierrÒ
	9.7.72 Further archaeological and geomorphological investigations arising from this geoarchaeological assessment are recommended and detailed below in the mitigation section.
	9.7.73 Monitoring of geotechnical investigations (GI) was undertaken during the groundworks to establish the geological and subsurface ground conditions. Whilst this did not reveal any deposits of archaeological interest, it did reveal a number of areas ofÒ
	9.7.74 A geophysical survey was commissioned to enhance the understanding of the subsurface deposits within the proposed development area. This was undertaken by Carey Consulting and Trent and Peak Archaeology in October 2011. The full report can be found Ò
	9.7.75 The survey was undertaken at each of the proposed turbine locations and the access tracks, control building and construction compound. A total area of 20 hectares was surveyed. The survey was conducted using a Bartington Grad 601 gradiometer with thÒ
	9.7.76 The geophysical results allowed the geomorphic modelling of the site to be defined with greater accuracy. This had been plotted previously using geotechnical borehole data. The geophysical survey results have been grouped into anomalies located in dÒ
	9.7.77 The Holme Pierrepont Terrace (Zone 1R), located at the western side of the development area, corresponds with the visible archaeological remains assumed to be of later prehistoric date. Cropmark evidence from aerial photographs had previously indicaÓ
	9.7.78 The South-East palaeochannel (Zone 2R) transects the site running roughly south-west to north-east and borders the Holme Pierrepont gravels to the north and the Lower Floodplain to the east (Fig 6 of the Geophysical Report). The southerly limit of tÓ
	9.7.79 The third zone is the Lower Floodplain (3 & 4R) located in the eastern extent of the proposed development area. The anomalies within this area have been collated into six groups. The possible features within the groups are generally of a linear natuÓ
	9.7.80 The final identified geomorphological zone is the North-West Palaeochannel (5R). A total of four groupings of anomalies have been suggested. One group possibly represents a rectilinear feature whilst the remaining three groupings have been classed aÓ
	9.7.81 Much of the access track from Thane Road onto the proposed development site was not available to survey. This was a result of extant access tracks for the sports facilities and the proximity of power lines and pylons which caused considerable disturÓ
	9.7.82 Analysis of the historic mapping has not revealed any previously unrecorded archaeological sites. The earliest map is of land adjacent to the Beeston Canal and dates to 1791. This indicates that the Development Site was known as Beeston Meadows, whiÓ
	9.7.83 The earlier Ordnance Survey maps of the late 19th century depict the site as undeveloped. Structures are shown at Grove Farm. Aside from field boundaries and two footpaths leading to Grove Farm, nothing of note is shown. The site remained in this laÓ
	9.7.84 There are four archaeological sites recorded within the site boundary and there is potential for additional archaeological remains to be discovered. Table 9.5 summarises the current visibility of archaeological sites within the study area, the preseÓ
	9.7.85 Although Palaeolithic material has been recovered within the immediate study area, it has largely been discovered during gravel working. It is likely that any construction activity for development may not reach the required stratigraphic layers contÔ
	9.7.86 There are no recorded sites of Mesolithic date within the study area. While Mesolithic activity is recorded within the wider Trent Valley, Mesolithic material is ephemeral and sites are generally only located during fieldwork or by chance finds fromÔ
	9.7.87 Neolithic and Bronze Age remains have been discovered within close proximity to the site. The potential for remains of these periods to be present on the Beeston side of the River Trent is considered to be medium for Neolithic remains and high for BÔ
	9.7.88 One site of likely Iron Age is located within the site boundary, with other sites further afield. This site is the cropmarks, an enclosure ditch with associated hut circles. Given that these cropmarks are located within an area of lower alluvial covÔ
	9.7.89 Sites of Roman date are predominantly composed of find spots. Whilst this is suggestive of occupation within the area, no firm evidence exists for settlement or of any sustained and intensive activity. Consequently, it is considered that there is a Ô
	9.7.90 There is a limited early medieval presence within the immediate study area although this settlement does not extend into the actual proposed development boundary. The proximity of two possible Saxon burhs to the development sites suggests that the aÔ
	9.7.91 Medieval activity within the study area centres on Lenton Priory and the land within the development boundary was part of the priory’s demesne lands. However, the recorded evidence suggests that the land was primarily used for pasture and meadow, wiÔ
	9.7.92 The post-medieval period saw a great expansion of built activity within the surrounding areas. However, like the preceding medieval era, little apparent activity took place within the development site. Activity at the site is likely to be limited toÕ
	9.7.93 The potential for palaeoenvironmental remains from all periods, particularly the earlier prehistoric periods, is high. Prior synopsis by Howard (2005) and Clay (2006) on palaeochannels in the East Midlands and particularly on the Trent have indicateÕ

	9.8 Wider Study Area (2km to 5km)
	9.8.1 An area of 5 km from the proposed wind farm boundary was examined for Scheduled Monuments, Grade I and II* listed buildings, Registered Parks and Gardens, Registered Battlefields and Conservation Areas. In addition, some sites up to 10km away were alÕ
	9.8.2 Within this wider study area there are an additional 11 Scheduled Monuments, six Registered Parks and Gardens and 38 Grade I and II* listed buildings. Furthermore, there are 30 Conservation Areas within this wider area.
	9.8.3 The Scheduled Monuments are predominantly within the boundaries of Nottingham City and are of medieval and post-medieval date. A number of these are in close proximity of each other, including Nottingham Castle and nearby rock-cut houses and caves. OÕ
	9.8.4 The Conservation Areas are shown on Figure 9.3. These are located throughout the wider study area although there is a large cluster within the City of Nottingham itself. These generally comprise of areas which retain many built elements of post-medieÕ
	9.8.5 The Registered Parks and Gardens generally comprise later post-medieval or modern designed and landscaped parks. Some, such as Wollaton Hall, are surrounding manor house and halls. The Castle Museum and Art Gallery Registered Park and Garden is GradeÕ
	9.8.6 There are no Registered Battlefields within the wider study area.
	9.8.7 Additional designated sites within a 10km radius have been assessed to determine if any impact on their setting will occur should the proposed turbines be constructed. These have been identified following analysis of the wider Zone of Theoretical ImpÕ

	9.9 Limitations of baseline data
	9.9.1 As is common with all archaeological assessments, there is a reliance on the accuracy and veracity of the documentary and cartographic sources where no intrusive fieldwork has been conducted to confirm this data. In areas where no fieldwork or develoÕ

	9.10 Setting & Significance of Cultural Heritage Features
	9.10.1 The setting of historic assets and the distance from the nearest turbine have been assessed. The significance of heritage assets has been assessed against the four heritage values contained within the Conservation Principles (English Heritage 2008b)Ö
	9.10.2  Due to the large number of assets in the study areas, the description of significance and setting is included in Appendix 9.3.
	9.10.3 Other archaeological sites comprise either cropmarks or vestigial earthworks which offer little in terms of landscape interest. The setting of these assets is not considered to contribute to their significance. Their identity and settings have both Ö

	9.11 Sensitivity of Heritage Assets
	9.11.1 There are five sites recorded within or on the periphery of the site boundary. The value of these sites can be seen in Table 9.5 below. A number of additional designated sites fall within visual range of the site within the defined wider study area Ö
	9.11.2 The sensitivity of heritage assets considered for assessment is shown in Table 9.5.

	9.12 Potential Impacts
	9.12.1 The following types of effect may occur upon archaeological sites and the built heritage:
	9.12.2 All assessment of impacts is based on the Site Development Plan dated 08/08/2010.
	9.12.3 There could be effects upon the setting of archaeological features during construction. This will be limited and the magnitude of change on the affected sites can be seen in Table 9.6.
	9.12.4 There is potential for previously unrecorded archaeological sites to be discovered during construction. As the exact nature of any such sites is currently unknown the magnitude of impact cannot be determined at this stage. However, if any such sitesØ
	9.12.5 It is possible that groundworks may impact on three of the sites as detailed above. The cropmark site of possible Iron Age date could be damaged from any access tracks and associated infrastructure. It is also possible that further remains related tÚ
	9.12.6 The visual impact arising from the proposed development on nearby historic sites is likely to be minor and temporary.
	9.12.7 During operation there will be impacts upon the setting of a number of assets. These can be seen in Table 9.7.
	9.12.8 Sites that are not affected by the development or assets where setting does not contribute to their value are not included within Table 9.7. Local topography and landscape planting in the vicinity of individual heritage assets have been taken into aÚ
	9.12.9 There are a number of additional Conservation Areas within the 5km wider study area (Figure 9.3). Due to topographical constraints and intervening built environment factors, views of the proposed wind turbines will be limited or non-existent. The liÚ
	9.12.10 The features and anomalies identified during the geophysical survey have been identified by non-intrusive archaeological investigation and their assessment is based on comparative analogy and professional experience of similar sites. It is possibleÚ
	9.12.11 Not all of the groups of features and anomalies are within the projected areas of impact from the construction activities at Grove Farm. As a result, there will be no impact upon these anomalies and they are excluded from the impact assessment. ThiÚ
	9.12.12 The area of the palaeochannel may also contain features below the alluvial floodplain infill. It is possible that any such features have not shown on the geophysical survey. As it has not been possible to identify these features no impact assessmenÚ

	Table 9.7 Operational Impacts on Heritage Assets
	9.13 Mitigation Measures
	9.13.1 A number of mitigation measures are proposed to remove or reduce impacts on the archaeological and cultural heritage resource. The initial mitigation measures are aimed at understanding the significance and potential of the subsurface deposits withiß
	9.13.2 Subsequent to any planning decision, it is anticipated there will be a requirement for additional pre-construction archaeological investigations. This should comprise a programme of archaeological evaluation. It is also recommended that a series of ß
	9.13.3 The extent and scope of the archaeological evaluation will be formulated in consultation with the County Archaeologist for Nottinghamshire and the City Archaeologist for Nottingham.
	9.13.4 The mitigation measures have been formulated to enable the potential for archaeological remains within the site to be assessed and the significance of any remains to be established. Requirements within the East Midlands Archaeological Research Frameß
	9.13.5 Once the site has been evaluated, further archaeological work will be required during the construction programme. If extensive archaeological remains are uncovered, these will be subject to archaeological excavation. All other areas will be subject ß

	9.14 Residual Impacts
	9.14.1 There is no reasonable option to reduce the significance of impact arising from the construction phase of the proposed development aside from horizontal realignment of turbine bases, access tracks and construction compounds to avoid any known archaeß
	9.14.2 Residual impacts upon the cultural heritage sites for the construction phase can be seen in Table 9.8. All magnitudes of change are considered to be negative and all significance of effects are considered to be adverse.
	9.14.3 Should the intended development plan change, then there will be a requirement for these impacts to be re-evaluated.
	9.14.4 Residual impacts upon the cultural heritage sites for the operation phase can be seen in Table 9.9.

	Table 9.8 Residual Construction Significance of Impact on Heritage Assets
	Table 9.9 Residual Operational Significance of Impacts on Heritage Assets
	9.15 Evaluation of Significance
	9.15.1 Of the affected heritage assets only the impacts on ten of these are considered to be significant. These are the cropmark of an Iron Age enclosure (16) and palaeochannels (see Appendix 9.4) which will be affected during construction of the turbines ä

	9.16 Cumulative Impacts
	9.16.1 There are an additional 11 wind turbine projects over 1 MW located within a 35 km radius of the proposed site at Grove Farm. These are shown on Figure 5.9a in Section 6. Only one of these sites is operational. This is located at Lindhurst. One furthä
	9.16.2 Sites with planning consent are located at Carsington, East Midlands Airport and Old Dalby. The wind energy sites proceeding through the planning system are Losk Lane, Newthorpe, Stoke Bardolph Farm, Victoria Embankment, Derby STW and Asfordby.
	9.16.3 It is possible that there will be intervisibility between a number of these sites should they succeed in getting planning consent. The main area of concern for cumulative impacts would be those views along the Trent Valley. Should Grove Farm, Victorä
	9.16.4 It is considered that there is only limited intervisibility from and between the other wind energy projects and Grove Farm and that these will be of negligible significance. Most of these other sites are set at some distance from Grove Farm and consä

	9.17 Summary and Conclusions
	9.17.1 The archaeological and cultural heritage assessment for the proposed wind farm at Grove Farm, Nottinghamshire, has collated data from the Nottinghamshire Historic Environment Record, the National Monuments Record, aerial photographs and cartographicä
	9.17.2 The results of the assessment indicate that there has been human activity within the study area from the Palaeolithic period onwards. Extensive or intensive occupation and exploitation appears to have been sporadic. These more ‘active’ periods consiä
	9.17.3 Within the site boundary, four sites are identified and additional palaeoenvironmental evidence has been recorded in the form of palaeochannels bisecting the site. The earliest evidence comprises Neolithic or Bronze Age activity along the present-daä
	9.17.4 The palaeoenvironmental evidence indicates at least one palaeochannels cutting into river terrace sands and gravels. Whilst the date and potential of the palaeochannels and river terrace deposits are unknown, they may yield remains of archaeologicalä
	9.17.5 The assessment has identified a number of sites which will be impacted during the construction of the wind turbines and the associated access tracks, substations and construction compound. These impacts will consist of both visual and physical impacä
	9.17.6 It is recommended that further archaeological investigations are conducted to establish the subsurface potential within the proposed development boundary. This should follow a phased approach to allow for modification of the methodology used to targå
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