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Proposed Flexible Generation Facility at New Farm 

Executive Summary  

ADAS UK Ltd was commissioned by New Farm Energy Limited to undertake an Air Quality Assessment for 
a proposed Flexible Generation Facility (FGF) on land at New Farm, Burton Road, Burton-on-Trent, 
Staffordshire DE13 9NF. 

A FGF is a short-term generating plant designed to be switched on and off at short notice to meet 
electricity supply demands through the National Grid. Operating hours will be flexible in response to 
demand from the Grid, but is expected to be approximately 200 hours per annum for a maximum of 2 
hours per deployment. Times of operation broadly correspond to the times of peak demand in the 
domestic electricity supply system (further details are provided later in this report). The plant will be diesel 
powered and will consist of 25 generators, each with a maximum power output of 400 kW. 

As with all combustion processes the generators will give rise to emissions of combustion related 
pollutants, particularly nitrogen dioxide and particulate matter and these emissions have the potential to 
cause increases in ground level pollutant concentrations. As such, an Air Quality Assessment was required 
to quantify impacts at both human and ecological receptors in the vicinity of the site.  

The assessment has been carried out with the aim of demonstrating the worst-case environmental impact 
of all generators operating at full output for 200 hours per annum. As such, predicted concentrations and 
deposition rates are likely to overestimate actual impacts. 

Main Findings  

The detailed modelling results show that predicted process contributions to atmospheric concentrations 
of nitrogen dioxide and particulate matter are below the relevant limits permitted by the Air Quality 
Standards Regulations at all relevant human exposure receptor points included in the assessment. The 
impact of the scheme on air quality is assessed as Negligible at all receptors with reference to the impact 
descriptions provided by the Institute of Air Quality Management’s Planning for Air Quality Guidance. 

Predicted process contributions to atmospheric nitrous oxides concentrations and nitrogen deposition 
rates are below the suggested level of significance at Old River Dove Marston SSSI (the only identified 
designated ecological site in proximity to the proposed development). For nitrogen deposition, process 
environmental contributions are above the relevant Environmental Quality Standards at all ecological 
receptors, however, this is due to the high background nitrogen deposition rates, which exceed the 
relevant Environmental Quality Standards as a base condition, irrespective of the proposed development. 
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1 Introduction  

1.1 Background  

This Air Quality Assessment has been prepared by ADAS UK Ltd under instruction from New Farm Energy 
Limited to inform a planning application for a proposed Flexible Generation Facility (FGF) to be developed 
on land at New Farm, Burton Road, Burton-on-Trent, Staffordshire DE13 9NF.  

1.2 Proposed Development  

A FGF is a short-term generating plant designed to be switched on and off at short notice to meet 
electricity supply demands through the National Grid. The number of hours that the plant will operate is 
expected to be up to 200 hours per annum for a maximum of 2 hours per deployment. Operating hours 
will be flexible in response to demand from the Grid but broadly correspond to the times of peak demand 
in the domestic electricity supply system (further details are provided later in this report).  

The generators will be diesel powered and will consist of 25 generators, each with a maximum power 
output of 400 kW. 

The generators will be housed within a purpose built compound enclosed by an acoustic fence, boundary 
security fence and landscape planting. Ancillary development will include a switch room, fuel tank, 
substation, transformers, an underground electricity cable and an access route to the public highway. 

1.3 Site Location and Context  

The site is located on the edge of agricultural field to the south-southeast of the farmhouse and farm 
buildings at New Farm (see Figure 1). The immediate site setting is agricultural.  

The southern edge of Tutbury, the new housing development off Burton Road, is located approximately 
230m to the west of the application site. A few isolated properties and farms are located to the north, 
east and south of the application site. 
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2 Scope of Assessment 

The scope of assessment has been determined with reference to the emissions data for the generators 
and existing air quality in the local area. This has determined that there are two main pollutants of 
concern; nitrogen dioxide (NO2) and particulate matter (PM). 

2.1 Nitrogen dioxide  

NO2 is the basis of most Air Quality Management Areas in the UK, with background concentrations 
frequently elevated in urban areas and close to major transport routes. NO2 is a product of combustion 
processes, particularly the burning of fossil fuels, in vehicle engines, power generation and domestic 
boilers.  

UK standards for NO2 are human health based and distinguish between long-term (expressed as an annual 
mean) and short-term (expressed as an hourly average not to be exceeded more than a specified number 
of times per annum). Both reference periods are of relevance to this assessment. 

Nitrous oxides (NOx) are also considered for the purposes of this report as whilst there is no human health 
based standard for this pollutant, it is relevant for the assessment of ecological receptors. 

2.2 Particulates  

Particulate matter less than 10 and 2.5 microns in diameter (PM10 and PM2.5 respectively) are the 
collective terms for airborne particles of both natural and man-made sources. PM10 and PM2.5 are released 
by combustion processes and therefore are a key reference point for this assessment. 

UK standards for these pollutants are again human-health based with this assessment considering both 
the long and short-term standards for PM10, and the long-term standard for PM2.5 (which does not apply 
until 2020). 

2.3 Receptors Considered  

The assessment considers two main types of receptor: 

�x human health; and, 

�x ecological. 

Human health based receptors are assigned as locations in the area surrounding the site where members 
of the public may be exposed to emissions from the proposed development. This is mostly at locations of 
long-term exposure such as residences but other locations such as work places are considered when 
assessing the short-term standards. Locations that are relevant at the averaging period being considered 
are selected with reference to the guidance provided in Box 1.1 of the Defra guidance Local Air Quality 
Management: Technical Guidance 16 (LAQM TG16)1. 

Ecoogical receptors primarily refers to sites designated for ecological purposes which may be affected by 
either airborne concentrations of nitrous oxides (NOX) or by NO2. 

A full descripiton of receptors considered is provided in following sections. 

1  Local Air Quality Management Technical Guidance (TG16), Defra, 2016. 
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3 Legislation and Policy  

3.1 European Legislation  

European Union (EU) air quality legislation is provided within Directive 2008/50/EC, which came into force 
on 11th June 2008. This Directive consolidated previous legislation which was designed to deal with specific 
pollutants in a consistent manner and provided new air quality objectives for PM2.5. The consolidated 
Directives include: 

�x Directive 99/30/EC - the First Air Quality "Daughter" Directive - sets ambient Air Quality Limit 
Values (AQLVs) for NO2, NOx, sulphur dioxide, lead and PM10; 

�x Directive 2000/69/EC - the Second Air Quality "Daughter" Directive - sets ambient AQLVs for 
benzene and carbon monoxide; and, 

�x Directive 2002/3/EC - the Third Air Quality "Daughter" Directive - seeks to establish long-term 
objectives, target values, an alert threshold and an information threshold for concentrations of 
ozone in ambient air. 

The fourth daughter Directive was not included within the consolidation and is described as: 

�x Directive 2004/107/EC - sets health-based limits on polycyclic aromatic hydrocarbons, cadmium, 
arsenic, nickel and mercury, for which there is a requirement to reduce exposure to as low as 
reasonably achievable. 

3.2 UK Legislation  

The Air Quality Standards Regulations (2010) came into force on 11th June 2010 and transpose the EU 
Directive 2008/50/EC into UK law. AQLVs were published in these regulations for seven pollutants, as well 
as Target Values for an additional five pollutants.  

Part IV of the Environment Act (1995) requires UK government to produce a national Air Quality Strategy 
(AQS) which contains standards, objectives and measures for improving ambient air quality. The most 
recent AQS was produced by the Department for Environment, Food and Rural Affairs (Defra) (and its 
devolved counter-parts in Scotland, Wales and Northern Ireland) and published in July 20072. The AQS 
sets out Air Quality Objectives (AQOs) that are maximum ambient pollutant concentrations that are not 
to be exceeded either without exception or with a permitted number of exceedances over a specified 
timescale. These are generally in line with the AQLVs, although the requirements for compliance vary 
slightly.  

Table 1 presents the AQOs for the pollutants considered within this assessment. 

Table 1 Air Quality Objectives 

Pollutant Air Quality Objective 

Concentration (µg/m3) Averaging Period 

NO2 40 Annual Mean 

200 1-hour mean; not to be exceeded more than 18 times a year 

PM10 40 Annual Mean 

50 24-hour mean; not to be exceeded more than 35 times a year 

PM2.5 25 Annual Mean (does not apply until 2020) 

2  The Air Quality Strategy for England, Scotland, Wales and Northern Ireland, Defra, 2007. 

© ADAS   5  

 

                                                           



 
Proposed Flexible Generation Facility at New Farm 

Table 2 summarises the advice provided in Defra guidance LAQM.TG(16) on where the AQOs for pollutants 
considered within this report apply. 

Table 2 Examples of Where the Air Quality Objectives Apply 

Averaging Period Objectives Should Apply At Objectives Should Not Apply At 

Annual mean All locations where members of the public might 
be regularly exposed 

Building façades of residential properties, schools, 
hospitals, care homes etc. 

Building façades of offices or other places of work 
where members of the public do not have regular 
access 
Hotels, unless people live there as their 
permanent residence 
Gardens of residential properties 
Kerbside sites (as opposed to locations at the 
building façade), or any other location where 
public exposure is expected to be short term 

1-hour and 24-
hour mean 

All locations where the annual mean and apply. 
Hotels, gardens of residential properties Kerbside 
sites (for example, pavements of busy shopping 
streets) 
Those parts of car parks, bus stations and railway 
stations etc. which are not fully enclosed, where 
members of the public might reasonably be 
expected to spend one hour or more 
Any outdoor locations where members of the 
public might reasonably be expected to spend 
one hour or longer 

Kerbside sites where the public would not be 
expected to have regular access 

 

3.3 Local Air Quality Management 

Under Section 82 of the Environment Act (1995) (Part IV) Local Authorities are required to periodically 
review and assess air quality within their area of jurisdiction under the system of Local Air Quality 
Management (LAQM). This review and assessment of air quality involves considering present and likely 
future air quality against the AQOs. If it is predicted that levels at locations of relevant exposure (normally 
residential properties) are likely to be exceeded, the local authority is required to declare an Air Quality 
Management Area (AQMA). For each AQMA the LA is required to produce an Air Quality Action Plan, the 
objective of which is to reduce pollutant concentrations in pursuit of the AQOs. 

3.4  Critical Loads and Levels  

A critical load is defined by the United Nations Economic Commission for Europe (UNECE)3 as:  

"a quantitative estimate of exposure to one or more pollutants below which significant harmful 
effects on specified sensitive elements of the environment do not occur according to present 
knowledge"  

A critical level is defined as:  

"concentrations of pollutants in the atmosphere above which direct adverse effects on receptors, such 
as human beings, plants, ecosystems or materials, may occur according to present knowledge"  

 

3  United Nations Economic Commission for Europe, retrieved from http://www.unece.org/env/lrtap/WorkingGroups/wge/definitions.html in 
July 2016. 
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When pollutant loads (or concentrations) exceed the critical load or level it is considered that there is a 
risk of harmful effects. The excess over the critical load or level is termed the exceedance. A larger 
exceedance is often considered to represent a greater risk of damage.  

Table 3 presents the critical levels for the protection of vegetation for pollutants considered within this 
assessment. 

Table 3 Critical Levels for the Protection of Vegetation 

Pollutant 
Air Quality Limit Value 

Concentration (µg/m3) Averaging Period 

NOx  
30 Annual mean 

75 24-hour mean 

 

Critical loads have been designated within the UK based on the sensitivity of the receiving habitat and 
have been reviewed for the purpose of this assessment. 
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4  Baseline  

Existing air quality conditions in the vicinity of the site were identified in order to provide a baseline for 
assessment. These are detailed in the following Sections. 

4.1 Local Air Quality Management 

As required by the Environmental Act (1995), East Staffordshire Borough Council regularly reviews and 
assesses air quality within its area of jurisdiction. The Council’s Air Quality Strategy4 states that there are 
two AQMAs within the borough, both within Burton upon Trent. Both AQMAs have been designated for 
exceedances of the �ð�ì���…�P�l�u3 annual mean objective for NO2 from road traffic.   

4.2  Air Quality Monitoring  

Monitoring of pollutant concentrations is undertaken by East Staffordshire Borough Council and the latest 
results are detailed in the 2015 Updating and Screening Assessment5. East Staffordshire Borough Council 
operates an automatic monitoring station at Derby Turn, Burton upon Trent which measures NO2 

concentrations. The automatic monitor is located approximately 4.3 km to the southeast of the 
application site. There is also a Beta Attenuation Monitor at Derby Turn which monitors PM10

 

concentrations.  

In addition to this there are also 47 diffusion tubes sites within the East Staffordshire Borough council 
jurisdiction that monitor NO2 Concentrations. The nearest diffusion tube sites are located on or near to 
Horninglow Road, Burton upon Trent, approximately 3.7 km to the southeast.  

The monitoring results at these locations are provided below in Table 4. 

Table 4 Local Monitoring Results 

Monitoring 
Station ID 

Location 2012 2013 2014 

NO2 Pollutant Concentration (µg/m3) 

CM1 (automatic) Derby Turn 32.2 29.0 36.0 

DT20 (diffusion 
tube) 

Horninglow Road North – appr. Junc. Morleys 
Hill 

25.6 25.3 26.7 

DT36 (diffusion 
tube) 

Rolleston Rd – near. Junc. Horninglow Rd 37.5 29.3 28.7 

PM10 Pollutant Concentration (µg/m3) 

CM1 (automatic) Derby Turn 25.4 29.0 31.0 

 

The automatic and diffusion tube monitoring sites in Burton upon Trent are located in close proximity to 
roads and are primarily intended to monitor the effect of traffic emissions on local pollutant 
concentrations. This coupled with the considerable distance to the application site means that these 
stations are not truly representative of local background conditions and therefore the data above has not 
been used to represent background pollutant concentrations as part of this assessment. 

4  Air Quality Strategy (2015 – 2020). East Staffordshire Borough Council, October 2015, version 1. 
5  2015 Updating and Screening Assessment for East Staffordshire Borough Council, East Staffordshire Borough Council, May 2015. 
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4.3  Background Pollutant Concentrations  

Predictions of background pollutant concentrations for NOX, NO2, PM10 and PM2.5 were obtained from the 
national maps available on the Defra LAQM website6. These provide mapped concentrations of pollutant 
concentrations on a 1 x 1 km grid square basis for every local authority in England. The assessment site is 
located in grid square NGR: 421500,328500. The most recent data for this location was downloaded for 
the purpose of this assessment and is summarised in Table 5.  

Table 5 Predicted Background Pollutant Concentrations 

Pollutant Annual Mean Concentration (µg/m3) (2015) 

NOX  18.420 

NO2  13.146 

PM10  13.899 

PM2.5 9.033 

 

4.4  Sensitive Receptors  

A sensitive receptor is defined as any location which may be affected by changes in air quality. These have 
been defined for human and ecological receptors in the following sections. 

4.4.1 Human Receptors  

A desk-top study was undertaken in order to identify any sensitive receptor locations in the vicinity of the 
site that required specific consideration during the assessment. These are summarised in Table 6. 

Table 6 Sensitive Human Receptor Locations 

Receptor  NGR (m) Receptor Type and Averaging 
Periods which Apply ID Location X Y 

1 Land west of Burton Road housing 
development 

421635 328160 Residential, short and long-term 

2 Land west of Burton Road housing 
development 

421631 328192 Residential, short and long-term 

3 Land west of Burton Road housing 
development 

421636 328128 Residential, short and long-term 

4 Land west of Burton Road housing 
development 

421623 328234 Residential, short and long-term 

5 Land west of Burton Road housing 
development 

421623 328261 Residential, short and long-term 

6 Land west of Burton Road housing 
development 

421614 328288 Residential, short and long-term 

7 Land west of Burton Road housing 
development 

421612 328318 Residential, short and long-term 

8 Land west of Burton Road housing 
development 

421588 328151 Residential, short and long-term 

9 Land west of Burton Road housing 
development 

421555 328158 Residential, short and long-term 

6  Background Mapping data for local authorities - 2013, Defra, retrieved from https://uk-air.defra.gov.uk/data/laqm-background-
maps?year=2013 in July 2016. 
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Receptor  NGR (m) Receptor Type and Averaging 
Periods which Apply ID Location X Y 

10 Land west of Burton Road housing 
development 

421558 328221 Residential, short and long-term 

11 Land west of Burton Road housing 
development 

421561 328260 Residential, short and long-term 

12 Land west of Burton Road housing 
development 

421563 328303 Residential, short and long-term 

13 Land west of Burton Road housing 
development 

421598 328351 Residential, short and long-term 

14 Land west of Burton Road housing 
development 

421577 328412 Residential, short and long-term 

15 New Farm 421679 328480 Residential, short and long-term 

16 Firs Bungalow 421580 328510 Residential, short and long-term 

17 Tutlers 421539 328583 Residential, short and long-term 

18 Ironwalls Lane 421458 328539 Residential, short and long-term 

19 Land west of Burton Road housing 
development 

421468 328418 Residential, short and long-term 

20 Land west of Burton Road housing 
development 

421439 328312 Residential, short and long-term 

21 Land west of Burton Road housing 
development 

421409 328236 Residential, short and long-term 

22 Land west of Burton Road housing 
development 

421363 328303 Residential, short and long-term 

23 Land west of Burton Road housing 
development 

421385 328371 Residential, short and long-term 

24 Land west of Burton Road housing 
development 

421388 328449 Residential, short and long-term 

25 Lane End Farm  422304 328082 Residential, short and long-term 

26 Burton Road Farm 421904 327788 Residential, short and long-term 

27 The Sycamores 421619 328645 Residential, short and long-term 

28 Pennwood House 421925 328778 Residential, short and long-term 

29 Burnside  422201 328758 Residential, short and long-term 

 

The sensitive receptors identified in Table 6 represent worst-case locations. However, this is not an 
exhaustive list and there may be other locations within the vicinity of the site that may experience air 
quality impacts as a result of the development that have not been individually identified above. The 
location of the above receptors are shown in Figure 2. 
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