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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 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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1.1 Introduction 

1.1.1 An Environmental Statement (ES) has been prepared on behalf of the University of Nottingham to accompany 
the planning applications that have been made to Nottingham City Council (NCC) and Broxtowe Borough 
Council for permission to construct, operate, and decommission three wind turbines known as the Grove Farm 
Wind Energy Project.   

1.1.2 This document is the Non Technical Summary (NTS) that summarises the findings of the Grove Farm Wind 
Energy Project Environmental Impact Assessment (EIA) as recorded in the ES. 

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

1.1.4 The land available for development at Grove Farm is at an elevation of approximately 25m above ordnance 
datum (AOD). 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). 

1.1.5 The proposal is for the construction of three 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.  Two of the turbines will be built within the NCC area and one will be 
constructed within the Broxtowe Borough Council boundary. 

1.1.6 The 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. 

1.1.7 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. 

1.2 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 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.  

1.2.3 As part of this plan the University has committed to a 20% absolute reduction in CO2 emissions from a 2009/10 
level to be achieved by 2015.  For the period 2015 to 2020, the target would be to reduce the University’s 
absolute carbon emissions to 41,000 tonnes of CO2 per annum, equating to a total reduction of 40% from the 
2009/10 level and 34% reduction from the 2005/06 baseline. 

1.2.4 In addition to energy efficiency measure the University has brought forward proposals for developing its own 
renewable energy resource including the proposed Grove Farm Wind Farm Project. 

1.2.5 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 typical REpower MM92 turbine type). 

1.2.6 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.  

1.2.7 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 Introduction  
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1.2.8 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). 

1.2.9 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.  
In addition, the two turbines within the NCC boundary would if constructed meet the 2021 target of 9.6GWhr for 
large wind installations significantly ahead of this date. 

1.2.10 The average annual household electricity consumption is 4,700 kWh (BERR, 2008)1

 

. Therefore the Grove 
Farm Wind Energy Project could generate sufficient electricity for the domestic needs of approximately 3,127 
households.  

 

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

2.1.1 The proposed Grove Farm Wind Farm Project represents a ‘Schedule 2’ development, as defined under the 
EIA Regulations 1999, which means that although an EIA is not mandatory, if the development listed in 
Schedule 2 is likely to have significant effects on the environment, by virtue of factors such as its size, nature 
or location, then an EIA will be required.  Such effects may take place during the construction, operation and 
decommissioning of the proposed development. 

2.1.2 In the case of the proposed Grove Farm Wind Energy Project, its scale means that there is the potential for 
significant environmental effects to arise and AECOM was therefore commissioned to co-ordinate and manage 
an EIA and to prepare an ES for the proposal. 

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.  

2.2.2 The applicant presents the information on the project and its environmental impacts within the ES, which forms 
part of the planning application for the development.  The ES forms a basis for consultation and enables 
decision-makers to consider these impacts when determining the related development application.   

2.2.3 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. 

2.3 Guidance and Methodology 

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). 

2.3.2 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 

2 How the Development was Assessed 
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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. 

2.4 Scope of Environmental Statement 

2.4.1 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. 

2.4.2 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. 

2.4.3 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.  

2.4.4 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. 

2.4.5 A list of the consultees contacted and a confirmation of the responses received are shown in Table 2.1 below. 
 

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 

 

2.4.6 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. 
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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, 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. 

• Landscape and visual design considerations also need to be taken into account. 

3 Description of the Proposed Development 
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• 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 assessment presented in the ES and in this NTS.  

3.4 The Proposed Development 

Turbines  

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

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 approximately 80 m. 

3.4.3 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. 

3.4.4 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. 

3.4.5 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. 

3.4.6 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 

3.4.7 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.  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.   
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3.4.8 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. 

3.4.9 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 will 
be 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. 

3.4.10 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. 

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

Access and Onsite Tracks 

3.4.12 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, 
which will be designed to suit delivery of the turbine components.  

3.4.13 Onsite tracks will need to be constructed to link turbines and the control compound, and to connect the site to 
the public highway network.  Approximately 2 km of on-site tracks will be required; these will be typically 5 m 
wide with wider sections at passing places and at corners.  The exact design requirements for the access 
tracks will be established following the results of the geotechnical site investigation.  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 

3.4.14 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. 

Crane Pad Hardstandings 

3.4.15 Crane pad hardstandings (approximately 45 m x 25 m in size, depending on turbine type). will be 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. 

3.4.16 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. 

Electrical Connection 

3.4.17 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. 

3.4.18 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.   
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3.5 Construction Process 

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

• detailed site investigations, to enable micro-siting of turbines (within 50 m of planned positions); 

• consultation with regulatory authorities; and  

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

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

Table 3.1 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             

 

3.5.5 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. 

3.5.6 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. 

3.5.7 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. 

3.5.8 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 associated with 
the construction phase have been calculated and are discussed further below. 
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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 summarises the environmental impacts from the proposed Grove Farm Wind Farm as detailed 
in Volume 2 of the ES. The topics assessed are: 

• Landscape and Visual Amenity 

• Ecology 

• Ornithology 

• Geology, Soils, Hydrogeology and Hydrology 

• Archaeology and Cultural Heritage 

• Traffic and Transport 

• People & Settlements 

• Noise 

• Shadow Flicker 

• Electromagnetic Interference & Utilities 

• Aviation 

4.2 Landscape and Visual Amenity 

4.2.1 The purpose of landscape and visual impact assessment (LVIA) is to identify the significance of the potential 
landscape and visual effects of the proposed development upon the site and surrounding area.   

4.2.2 The assessment forms part of an iterative process where, as potentially significant effects are identified, 
these inform the positioning and design of the proposed development.  Mitigation of the proposed 
development has been considered throughout the process, including site selection, consultation and design 
development.   

4.2.3 The approach the landscape and visual assessment employed a detailed desk study and computer 
generation of Zone of Theoretical Visibility (ZTV) maps which determined which receptors were likely to be 
able to see the development once constructed. 

4.2.4 Visualisations, taking of photographs and preparation of photomontages of the turbines in situ, where used 
and an assessment of cumulative effects with other developments including other wind farms in the area 
was also undertaken. 

4.2.5 The LVIA has established that are unlikely to be significant changes to the physical landscape resources of 
the site or surroundings as a result of the Grove Farm wind turbine development.   

4.2.6 However, 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. 

4.2.7 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). 

4.2.8 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. 

4 Environmental Impacts 
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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. 

4.2.9 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. 

4.2.10 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. 

4.2.11 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.  

4.2.12 No significant effects are predicted for users of the railway network or for cyclists using the National Cycle 
Network within the study area.  

4.2.13 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. 

4.2.14 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 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. 

4.2.15 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.. 

4.3 Ecology 

4.3.1 The EIA assessed the ecological impact of the proposed works and outlined 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 included activities and effects associated with the construction and operational phases of the 
proposed development. 

4.3.2 There are numerous planning policies and legislative requirements relating to habitats and species in the UK 
and as part of any EIA it is necessary to establish whether any sensitive ecological receptors are present, or 
are likely to be present, and to assess whether the proposed development is likely to affect them. 

4.3.3 Desk based research established that there are four Sites of Special Scientific Interest (SSSI) within the 
development study area (comprising a 2 km radius approximately), the closest of these being Holme Pit 
SSSI, which lies 1.1km south-east of the site and Attenborough Gravel Pit SSSI 1.2 km to the south-east. 

4.3.4 In addition, sections of two non-statutory nature conservation sites, e.g. Local Wildlife Sites (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.  

4.3.5 The desk study found no previous records of protected or notable plant species for the survey or study areas 
and no records for protected or notable species from within the site. There are however numerous records 
for species from within the wider study area such as common frog, common toad, smooth newt, slow worm, 
badger, harvest mouse, otter, water vole and various species of bats. 

4.3.6 In addition, due to the sites proximity to Attenborough Gravel Pits SSSI there are 100 different notable bird 
species, which are discussed in more detail below in the Ornithology section of the NTS.   However, there 
are no records for protected or notable species recorded within the site.  

4.3.7 In order to establish actual conditions at the site a number of ecological surveys were undertaken, as 
follows: 
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• Extended Phase 1 Habitat Survey; 

• Amphibian Survey; 

• Bat Survey. Including Daytime Roost inspection, Activity and Transect Surveys; 

• Badger Survey; 

• Bird Survey. Summer Breeding, Wintering & Vantage Point Assessments (see Ornithology Section); 

• Hedgerow Survey; 

• Otter Survey; and 

• Water Vole Survey. 

4.3.8 The following Phase 1 habitat types were recorded within the site or immediately adjacent to it: 

• Amenity grassland • Intact, species poor hedgerow 

• Arable field • Mature broadleaved and coniferous tree 

• Bare earth • Plantation broadleaved woodland 

• Building • Poor semi-improved grassland 

• Defunct hedgerow • Running water 

• Dense scrub • Scattered scrub 

• Dry ditch • Tall ruderal 

• Hard standing 

4.3.9 However, the surveys found no signs plant species that are specifically protected by the Wildlife and 
Countryside Act (WCA) 1981 (as amended) or considered rare nationally or locally, or listed as rare in the 
UK Biodiversity Action Plan (BAP) or Nottinghamshire BAP. 

4.3.10 No amphibian species were found within the development sites although common toad and smooth newt 
were found in ponds in the area. 

4.3.11 No evidence of badger activity was recorded within the site, although the grassland, arable fields and 
woodland within the site and in the vicinity provide potentially suitable foraging habitat.  Woodland habitats 
nearby could also provide some potential sett digging opportunities. 

4.3.12 No bat roosts were identified in any of the buildings or trees surveyed.  However transect surveys identified 
seven bat species within the site, of which common pipistrelle and soprano pipistrelle were the most 
frequently detected with brown long-eared bat and noctule recorded infrequently.  Daubenton’s bat, 
whiskered / Brandt’s (these two species cannot be identified by call alone and require in hand identification) 
and Leisler’s bat were only ever recorded along the River Trent and not within the Grove Farm site itself. 
Only three other species are known to occur locally, which were not recorded during the survey visits. These 
include Natterer’s bat, serotine and Nathusius pipistrelle.  Overall, bat activity within the site was generally 
low with the majority of activity constrained to bats foraging / commuting above hedgerow and tree canopies 
and at relatively low height.  Additional fixed point monitoring is underway during the 2011 bat activity period. 

4.3.13 Additional fixed point monitoring is underway during the 2011 bat activity period. Fixed point recordings are 
being taken at ground level and at 10m above ground level. These recordings are being taken using Anabat 
bat detectors with each turbine site surveyed for a period of 2 weeks. Repeat transect surveys and roost 
monitoring surveys are also underway. The results of the 2011 bat survey will be published as a separate 
addendum to the ES on completion of the surveys. 

4.3.14 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.  

4.3.15 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 therefore undertaken for reptiles.  

4.3.16 The River Trent provided potential water vole habitat with steep earthy banks with suitable grass bank side 
flora providing a food source and refuge. However, no evidence of water voles was found during the 
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surveys, although some rat (Rattus novegicus) droppings were discovered during the January survey but not 
during the June Survey.  

4.3.17 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.  

4.3.18 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.  In addition, 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. 

4.3.19 Rabbit (Oryctolagus cunuculus) burrows were found around the Grove Farm site, typically concentrated 
close to buildings in the east of the site.  

4.3.20 Taking into account the proposed activities associated with the development, the potential receptors 
identified and the mitigation that will be put in place, the Table 4.1 summaries the environmental impacts of 
the development on biodiversity. 
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Table 4.1 Evaluation of Significance for Biodiversity 

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  

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 Certain 

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 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 the 
population level 

Probable 
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4.3.21 Overall, the proposed wind energy development will occur on land which is generally considered to be of low 
‘parish’ and ‘sub-parish’ value in terms of biodiversity resource. 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.  

4.3.22 Although the site’s location does provide habitat for a range of protected and notable floral and faunal species, 
due to the land available the development has been designed to prevent impacts, such as positioning turbines 
away from water courses. 

4.3.23 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.  

4.3.24 The development will incorporate new habitats along hedgerow boundaries and the river corridor which will 
have a positive impact in compensation for the loss of habitat on site.  

4.4 Ornithology 

4.4.1 A Breeding Bird Survey (May, June & July 2010) and a Winter Bird Vantage Point Survey (November 2010 to 
April 2011) were carried out at the proposed Grove Farm Wind Turbine site.  These studies form part of 
ongoing bird survey work (May 2011 to October 2011 Summer Bird Vantage Point survey to be completed).  
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. 

4.4.2 As noted above there are four designated sites within 2 km 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. 

4.4.3 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)’.  

4.4.4 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. 

4.4.5 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.  

4.4.6 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 were considered. 

4.4.7 The following breeding birds were identified at the proposed development site. 
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Table 4.2 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 

 
4.4.8 During the winter vantage point survey, flights of the following target species (raptors, wildfowl & waders) were 

observed over the site; Buzzard, Kestrel, Sparrowhawk, Greylag Goose, Mallard, Mute Swan & Lapwing. The 
three most commonly recorded birds flying over the site were Black-headed Gull, Woodpigeon and Carrion 
Crow. Skylark was recorded frequently in the spring in territorial singing flight display. Other ‘water birds’ flying 
over the site were Cormorant and Heron. The remaining birds associated with water (Canada Goose, 
Goldeneye, Goosander, Great Crested Grebe, Pochards and Tufted Duck) were only seen on or over the 
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boundary waterways, especially the River Trent. Winter feeding flocks of Fieldfare & Redwing were seen on 
and over the Sports Field. 

4.4.9 Table 7.4 below summarises the results of the vantage point survey. 

.  

Table 7.4 Vantage Point Survey 

Latin Name Common Name Av Ht Max Ht Nos AvNo Obs 
Larus ridibundus Black-headed Gull 5m 100m 1-120 10 111 
Buteo buteo Buzzard 50m 80m 1-2 1 10 
Branta canadensis Canada Goose 20m 20m 2-3 2 3 
Corvus corone Carrion Crow 5m 40m 1-12 2 61 
Fringilla coelebs Chaffinch 4m 20m 5-10 5 4* 
Larus canus Common Gull 5m 20m 1-5 2 7 
Phalacrocorax carbo Cormorant 35m 60m 1-2 1 11 
Turdud pilaris Fieldfare 2m 20m 5-200 50 17* 
Bucephala clangula Goldeneye 2m 4m 2-10 4 6 
Carduelis carduelis Goldfinch 4m 20m 5-20 5 4* 
Merdus  Goosander 0m 2m 1-6 2 5 
Podiceps cristatus Great Crested Grebe 0m 0m 1-3 1 5 
Fringilla chloris Greenfinch 4m 20m 4-8 4 4* 
Anser anser Greylag Goose 35m 50m 2-8 - 2 
Ardea cinerea Heron 35m 50m 1 1 4 
Larus argentatus Herring Gull 5m 20m 1-2 1 3 
Delichon urbicum House Martin 10m 20m 2-12 6 4 
Falco tinnunculus Kestrel 10m 20m 1 1 2 
Vanellus vanellus Lapwing  10m 40m 8 8 1 
Carduelis cannabina Linnet 4m 20m 40 40 4* 
Pica pica Magpie 4m 30m 1-7 1 11 
Anas platyrhynchos Mallard  10m 40m 1-3 2 8 
Cygnus olor Mute Swan 10m 40m 2-7 - 2 
Alectoris rufa Partridge (red-leg) 2m 3m 2 2 1 
Phasianus colchicus Pheasant 0m 0m 1 1 1 
Motacilla alba Pied Wagtail 2m 10m 1 1 2 
Aythya ferina Pochard 0m 0m 2-6 - 2 
Turdus iliacus Redwing 2m 20m 3-50 10 17* 
Emberiza schoeniclus Reed bunting 6m 15m 1 1 2 
Alauda arvensis Skylark 20m 80m 1-2 1 30 
Accipiter nisus Sparrowhawk 40m 40m 1 1 1 
Sturnus vulgaris Starling 10m 20m 3-15 5 5 
Hirundo rustica Swallow 5m 20m 4-10 4 4 
Aythya fuligula Tufted Duck 5m 10m 1-3 - 2 
Oenanthe oenanthe Wheatear 5m 0-10m 1 1 1 
Columba palumbus Wood Pigeon 20m 60m 1-75 2 67 
Total = 36 species   Av Ht Max Ht  Nos AvNo Obs 

 
Obs.  = number of times that bird species (one or more birds) was seen during the surveys 
Nos. = size range of the bird groups seen (minimum and maximum) 
AvNo = typical bird group size (not a mathematical average but an estimated ‘usual group size’) 
Max. Ht. = maximum observed height of that bird species 
Av. Ht. = typical height the bird was seen (not a mathematical average but an estimated ‘usual height’) 
m = a flight within the theoretical range of the wind turbine blades (35-125m) 
* = recorded within a flock, e.g. 17 observations for Redwing and Fieldfare are counted together as 

they occur within the same flock, not a cumulative total of 34 observations 

4.4.10 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 has been be possible to put the site into context on a 
local/regional/national scale, which takes into account the size of bird populations as well as the rarity of bird 
species encountered. 

4.4.11 The following table lists breeding birds of conservation concern recorded at the site. 
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Table 4.3 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 
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 

 

4.4.12 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). Winter Bird Community (from vantage point surveys) 

4.4.13 The following birds of conservation concern were observed on or flying over the site during the vantage point 
surveys.  

Table 4.3 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 
House Martin Low Amber 
Kestrel Low Amber 
Lapwing Medium Red 
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 

 

4.4.14 Potential impacts on birds associated with the proposed development could 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. 
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• Collision in flight with wind turbines, particularly the rotating turbine blades. 

4.4.15 In order to avoid such potential impacts, the following mitigation that will be incorporated into the development 
to avoid or reduce some of the potential impacts: 

• 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 beplanted.  

• 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.  

• Wind turbines will be white-painted and therefore highly visible to birds. All connecting cables will be 
underground to further reduce collision risk.  

• To reduce collision impacts to skylarks, an area minimum 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. 

• 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. 

4.4.16 The remaining impacts (taking into account the above mitigation measures), are therefore 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. 

• 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. 

4.4.17 The following table summarises the findings of the EIA with reference to birds: 

Table 4.4 Impacts on Birds and Evaluation of Significance 

Impact Type Prob NCI Magnitude 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. 
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Impact Type Prob NCI Magnitude Sig Rationale 

Displacement of 
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 Low Low NS 

Only small numbers of fights by target 
species (raptors, wildfowl & waders) 
were recorded. All the birds recorded 
at a susceptible height were of low 
conservation concern. Only rarely 
would a strike of any of these bird 
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 

Some small birds may from time to 
time collide with the wind turbine 
blades but this is considered unlikely 
since most flights were at low level. 
The exception is skylark which was 
frequently observed flying at a 
susceptible height. All of these birds 
have high reproductive rates and if 
habitat creation is carried out to 
encourage breeding (including skylark 
plots on the arable field) this should 
more than offset the loss of an 
occasional bird to 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 other bird 
species with wind 
turbine blades 

Neg L Low Negligible NS 

Birds such as woodpigeon will be 
struck from time to time but these 
birds are of zero conservation 
importance. Other birds which may be 
struck occasionally include black-
headed gull, heron and cormorant all 
of low or negligible nature 
conservation importance.  

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 U = unlikely 
NCI   = Nature Conservation Importance L = Likely 
Mag = Magnitude 0 = zero 
Sig  = Significance 
 

4.4.18 In summary, 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. The winter birds comprised 
mainly black-headed gulls, wood pigeons and carrion crow, but also feeding flocks of fieldfare and redwing. 

4.4.19 The flights of ‘target species’ such as raptors, wildfowl and waders were limited.  Small numbers of flights of 
collision risk height (35m – 125m) were observed for buzzard, sparrowhawk, cormorant, heron, mallard, and 
mute swan. Flights of collision risk height were also observed for skylark. 

4.4.20 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. 

4.5 Geology, Soils, Hydrogeology and Hydrology 

4.5.1 The following section describes the hydrological, hydrogeological and geological environment within the 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. 

4.5.2 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 
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alluvium are expected.  This could result in potential issues with ground instability.  In addition, 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.  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.  

4.5.3 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. 

4.5.4 A site visit was undertaken and its purpose was to: 

• determine the hydrological characteristics of the site; 
• note features of geological and hydrological interest;  
• assess the topography of the site; and 
• to assess the potential for ground instability. 

4.5.5 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.  

4.5.6 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.  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. 

4.5.7 The 1:50,000 geological map sheet 126 indicates that the site is underlain by alluvium, overlying bedrock of 
both the Gunthorpe and Radcliffe Formations.  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. 

4.5.8 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.  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.  Soils are described as River 
Alluvium, comprising “deep stoneless permeable fine loamy soils”. The soil descriptions states “some soils 
variably affected by groundwater”. These soils face a “risk of flooding”. 

4.5.9 Possible site contamination has been examined.  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 was considered necessary.  The BGS map 
sheet SK53NE shows the geology beneath and in the immediate vicinity of the Grove Farm buildings to be 
made ground. 

4.5.10 Two historical landfill sites have been identified in the vicinity of the site comprising one located approximately 
13m north west of the site, adjacent to the northern boundary (Lenton Lane Tip) and the second landfill 
identified 11m west of the southwest corner of the site (Beeston Sewage Works at Lilac Grove). 

4.5.11 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. 

4.5.12 Groundwater Vulnerability maps, 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. 
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Although not producing large quantities of water for abstraction, they are important for local supplies and in 
supplying base flow to rivers. 

4.5.13 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. 

4.5.14 The closest groundwater abstraction is located at a distance of 130m northeast of the site and is given as 
Riverside Golf Centre.  Another abstraction borehole is 190m to the north west of the site and is operated by 
The Boots Company PLC for Chemicals: Process Water and Chemicals. 

4.5.15 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. 

4.5.16 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.  

4.5.17 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. 

4.5.18 There are no surface water abstractions located on the proposed site. 

4.5.19 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. Types of fish present include Barbel, 
Bream, Chub, Perch and Roach. Other nearby fishing sites include Attenborough Gravel Pits and Beeston 
Canal. 

4.5.20 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).  

4.5.21 Wind farm developments can have impacts on hydrology, hydrogeology, soils and geology at the construction, 
operational and decommissioning phases.  

4.5.22 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. 

4.5.23 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.  Therefore a 
mitigation strategy has been formulated to address potential effects over the whole life of the wind turbine 
development from construction, operation and decommissioning.   

4.5.24 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.  

4.5.25 An Environmental Clerk of Works will be available during construction and 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.  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. 

4.5.26 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 
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have been taken into consideration. 

4.5.27 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). 

4.5.28 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.  No Mineral Safeguarding Areas have been defined or are proposed by 
Nottingham City Council. 

4.5.29 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.  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.  

4.5.30 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. 

4.5.31 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. 

4.6 Archaeology and Cultural Heritage 

4.6.1 This section examines the known archaeology and built heritage in the area of the proposed Grove Farm Wind 
Farm, 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. 

4.6.2 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. 

4.6.3 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. 

4.6.4 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. 

4.6.5 The archaeological assessment was undertaken following guidelines from the Institute for Archaeologists for 
archaeological desk-based assessments (2008) and the Design Manual for Roads and Bridges (DMRB).  The 
sources consulted were:  

• Nottinghamshire Historic Environment Record; 

• National Monuments Record for archaeology and listed buildings; 

• Nottinghamshire Library and Archive Centre; and 

• Envirocheck Report. 

4.6.6 A walkover survey of the proposed development area and site visits to the wider study area to assist with the 
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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 inter-visibility with the development and to inform the 
description of setting.  

4.6.7 A geomorphological survey was undertaken during April 2011 to record and characterise the underlying 
geological stratigraphy and palaeo-environmental nature of the subsurface deposits. 

4.6.8 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. 

4.6.9 There are four archaeological sites recorded within the site boundary and there is potential for additional 
archaeological remains to be discovered.  

4.6.10 The following types of effect may occur upon archaeological sites and the built heritage: 

• 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. 

• 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. 

4.6.11 There is also 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.  

4.6.12 A number of mitigation measures are proposed to remove or limit 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.  

4.6.13 It is proposed that following planning submission, a second stage of ground investigations will be undertaken.  
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.   

4.6.14 In terms of evaluating significance, 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 and palaeochannels, 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, Meadow Road Bridge, towpath bridge, Nottingham 
Castle and Wollaton Hall and park, which will experience a moderate adverse impact and Clifton Hall, Clifton 
Hall gardens and listed buildings at the Boots Factory, which will experience a large adverse impact. 

4.6.15 In summary, therefore, 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.  

4.6.16 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 
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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.  

4.6.17 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.  

4.6.18 The assessment has identified five 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, Clifton Hall gardens and listed buildings at the Boots Factory are 
considered to be large adverse. 

4.6.19 Further archaeological investigations will be 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.  

4.7 Traffic and Transport 

4.7.1 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. 

4.7.2 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. 

4.7.3 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. 

4.7.4 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.   

4.7.5 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. 

4.7.6 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. 

4.7.7 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; 
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• Construction of Cable Trenches, Control Building and Sub-Station; and 

• Other miscellaneous deliveries / removals. 

4.7.8 The main traffic impacts will be 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. 

4.7.9 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. 

4.7.10 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. 

4.7.11 A Traffic Management Plan will be developed and agreed with the relevant stakeholders in order to control and 
mitigate impacts associated with vehicle movements. 

4.8 People and Settlements 

4.8.1 This section 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 
sections. This chapter therefore focuses on the impact on those non residents using the facilities of Grove 
Farm. 

4.8.2 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.  

4.8.3 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. 

4.8.4 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.  

4.8.5 An assessment of the potential for the proposed wind turbines to cast shadows on the sports fields was 
undertaken 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 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. 

4.8.6 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. 

4.8.7 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. 

4.8.8 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. 

4.8.9 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 
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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. 

4.8.10 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. 

4.9 Noise 

4.9.1 This section presents 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 The Assessment and Rating of Noise from Wind Farms has been used to assess 
the potential noise impact of the proposed development. 

4.9.2 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 

4.9.3 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. 

4.9.4 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. 

4.9.5 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.  

4.9.6 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.   

4.9.7 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. 

4.10 Shadow Flicker 

4.10.1 This section presents the outcome of the shadow flicker analysis for the proposed Grove Farm Wind Farm. 

4.10.2 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.   

4.10.3 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).   

4.10.4 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. 
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4.10.5 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.   

4.10.6 The study area was surveyed and buildings susceptible to shadow flicker were identified.  The desktop study 
identified that dwellings could be clustered depending on the street in which they are located.  Fourteen 
dwelling clusters were identified to be susceptible to shadow flicker.  

4.10.7 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. 

4.10.8 However, where a potential effect was identified, 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.  

4.10.9 Therefore, when utilising this mitigation strategy there will be no shadow flicker effect and therefore the effect 
on all receptors will be insignificant. 

4.11 Electromagnetic Interference & Utilities 

4.11.1 This section considers the likely significant impacts of the proposed Grove Farm Wind Farm on existing 
infrastructure, telecommunications and television interests. 

4.11.2 Wind turbines have the potential to interfere with the operation of radio-communication equipment such as 
point to point links and telemetry systems. It is therefore necessary to design the wind farm to avoid such 
impacts.   

4.11.3 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.  Information regarding the infrastructure traversing the site has been supplied by Transco, BT, Cable 
and Wireless and Severn Trent Plc.  The BBC Windfarms Assessment Tool was used to identify potential 
impacts on television reception. 

4.11.4 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. 

4.11.5 The operator consultation responses indicated that of the links in the vicinity only one was of concern with 
regard to electromagnetic interference, 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. 

4.11.6 The BBC online Windfarm Assessment Tool identified one property where there is no alternative off-air 
television 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. 

4.11.7 The utility provider consultation responses confirmed that a water pipeline and a 132kV and 11kV overhead 
line intersect the site and will be impacted by the proposed wind turbines. Consultation is still ongoing with the 
operators of the plant as to provision of appropriate mitigation measures. 

4.12 Aviation 

4.12.1 This section of the ES addressed the potential interference that the 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. 

4.12.2 The 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. 
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4.12.3 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. 

4.12.4 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 / NERL.   

4.12.5 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. 

4.12.6 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. 

4.12.7 Developers are encouraged to notify the Ministry of Defence (MoD) prior to submission to planning authorities 
responsible for determining planning applications for wind farms.  The MoD has its own aviation interests and 
performs its own safeguarding.  Some of its requirements are similar to those described above. 

4.12.8 Where Wind Turbine Generators 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.  

4.12.9 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.  

4.12.10 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 

4.12.11 At the time of writing (5th May 2011), 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. 

4.12.12 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. 
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• 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. 

• 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. 

4.12.13 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. 

4.12.14 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. 

4.12.15 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. 

4.12.16 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. 

4.12.17 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. 

4.12.18 As no other known aviation facilities will be significantly affected by the proposed application, no further 
mitigation is required. 

4.12.19 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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5.1 Summary 

5.1.1 An ES has been prepared on behalf of the University of Nottingham to accompany the planning application 
that has been made to Nottingham City Council (NCC) and Broxtowe Borough Council for permission to 
construct, operate, and decommission three wind turbines known as the Grove Farm Wind Energy Project.  
The ES reports the findings of the EIA undertaken with regard to this development, undertaken in accordance 
with the Town & Country Planning (Environmental Impact Assessment) (England & Wales) Regulations 1999 
(the “EIA Regulations”). 

5.1.2 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. 

5.1.3 The ES considered the following environmental impacts of the proposed development: 

• Landscape and Visual Amenity • People & Settlements 

• Ecology • Noise 

• Ornithology • Shadow Flicker 

• Geology, Soils, Hydrogeology & Hydrology • Electromagnetic Interference & Utilities 

• Archaeology and Cultural Heritage • Aviation 

• Traffic and Transport  

5.1.4 The EIA found that, taking into account environmental mitigation that would be incorporated into the 
construction, operation and decommissioning phases of the development, the only significant predicted 
environmental impacts of the development are associated with landscape and visual changes and with 
archaeology/cultural heritage. 

5.1.5 The LVIA has established that are unlikely to be significant changes to the physical landscape resources of the 
site or surroundings as a result of the Grove Farm wind turbine development.  However, 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. 

5.1.6 Nottingham (west), Beeston, Clifton and West Bridgeford are likely to experience significant visual effects, 
including effects on the visual amenity of 11 of the 24 identified property receptor areas within 2km of the 
proposed development. 

5.1.7 The proposed development would have significant visual effects on the road users in the area as well as 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 and no 
significant effects are predicted for users of the railway network or for cyclists using the National Cycle Network 
within the study area.  

5.1.8 Overall, effects on visual amenity of 14 of the 27 selected viewpoints have been assessed as significant and 
these are mainly from residential receptors.   

5.1.9 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 

5 Conclusions 



AECOM Grove Farm Wind Energy Project - Environmental Statement - Non Technical Summary 32 
 

 

5.1.10 The archaeology/cultural heritage assessment identified five sites of archaeological which will be impacted 
during the construction of the wind turbines and the associated access tracks, substations and construction 
compound. 

5.1.11 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, Clifton Hall gardens and listed 
buildings at the Boots Factory are considered to be large adverse. 

5.1.12 Further archaeological investigations will be 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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	1.1.3 The site is located adjacent to the River Trent between the Beeston and Clifton areas of the city (Figure 1.1).
	1.1.4 The land available for development at Grove Farm is at an elevation of approximately 25m above ordnance datum (AOD). The area of the site is approximately 19,835m2 (1.98 hectares) (Figure 1.2), and is centred on Ordnance Survey Grid coordinates 45512�
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	1.1.7 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�
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	2 How the Development was Assessed
	2.1 Introduction
	2.1.1 The proposed Grove Farm Wind Farm Project represents a ‘Schedule 2’ development, as defined under the EIA Regulations 1999, which means that although an EIA is not mandatory, if the development listed in Schedule 2 is likely to have significant effec�
	2.1.2 In the case of the proposed Grove Farm Wind Energy Project, its scale means that there is the potential for significant environmental effects to arise and AECOM was therefore commissioned to co-ordinate and manage an EIA and to prepare an ES for the �

	2.2 The EIA Process
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	 It is systematic, comprising a sequence of tasks defined both by regulation and by practice.
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	 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.

	2.3 Guidance and Methodology
	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).
	2.3.2 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 �

	2.4 Scope of Environmental Statement
	2.4.1 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�
	2.4.2 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.
	2.4.3 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 �
	2.4.4 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�
	2.4.5 A list of the consultees contacted and a confirmation of the responses received are shown in Table 2.1 below.
	2.4.6 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, 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
	3.4.1 There are a range of turbines available that could be considered appropriate for this site but the final choice of turbines will be subject to a competitive tendering process once planning permission has been granted.
	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 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	
	3.4.4 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.
	3.4.5 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.
	3.4.6 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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	4.5.19 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. Types of fish present include Barbel, Bream, Chub, Perch and Roˇ
	4.5.20 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).ˇ
	4.5.21 Wind farm developments can have impacts on hydrology, hydrogeology, soils and geology at the construction, operational and decommissioning phases.
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	4.5.27 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 (excludiˆ
	4.5.28 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 safeguardingˆ
	4.5.29 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.  Potential water quality impacts resulting from theˆ
	4.5.30 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 ˆ
	4.5.31 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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	4.6.7 A geomorphological survey was undertaken during April 2011 to record and characterise the underlying geological stratigraphy and palaeo-environmental nature of the subsurface deposits.
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	4.6.9 There are four archaeological sites recorded within the site boundary and there is potential for additional archaeological remains to be discovered.
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	4.6.19 Further archaeological investigations will be 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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