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APPENDIX 12.1 – VERIFICATION  

Nitrogen Dioxide  

Most nitrogen dioxide is produced in the atmosphere by the reaction of nitric oxide (NO) 
with ozone. It is therefore most appropriate to verify the model in terms of primary 
pollutant emission of nitrogen oxides (NOx = NO + NO2). The model has been run to 
predict the 2016 annual mean road-NOx contribution at two roadside diffusion tubes 
(identified in Table 12.11).  

The model output of road-NOx has been compared with the ‘measured’ road-NOx, which 
was calculated from the measured NO2 concentrations and the adjusted background NO2 
concentrations within the NOx from NO2 calculator.   

A primary adjustment factor was determined as the slope of the best fit line between the 
‘measured’ road contribution and the model derived road contribution, forced through 
zero (Figure 12.1.1). This factor was then applied to the modelled road-NOx 
concentration for each monitoring site to provide adjusted modelled road-NOx 
concentrations. The total nitrogen dioxide concentrations were then determined by 
combining the adjusted modelled road-NOx concentrations with the predicted 
background NO2 concentration within the NOx from NO2 calculator.  A secondary 
adjustment factor was finally calculated as the slope of the best fit line applied to the 
adjusted data and forced through zero (Figure 12.1.2). 

The following primary and secondary adjustment factors have been applied to all 
modelled nitrogen dioxide data: 

Primary adjustment factor:  1.7523 

Secondary adjustment factor: 1.0007 

The results imply that overall, the model was under-predicting the road-NOx 
contribution. This is a common experience with this and most other models.  The final 
NO2 adjustment is minor. 

Figure 12.1.3 compares final adjusted modelled total NO2 at each of the monitoring 
sites, to measured total NO2, and shows the 1:1 relationship, as well as ±10% and 
±25% of the 1:1 line. All of the monitoring sites lie within the ±25% line. 
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Figure 12.1.1: Comparison of Measured Road-NOx with Unadjusted Modelled 
Road-NOx Concentrations 

 

 

 

Figure 12.1.2: Comparison of Measured Road-NOx with Adjusted Modelled 
Road-NOx Concentrations 
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Figure 12.1.3: Comparison of Final Adjusted NO2 with Measured NO2 
Concentrations 

 

PM10 and PM2.5  
There is no PM10 or PM2.5 monitoring in close proximity to the proposed development 
site. Therefore, the primary adjustment factor calculated for NO2 concentrations has 
been applied to the modelled road-PM10 concentrations.


	12 Air Quality
	12.1 INTRODUCTION
	12.1.1 This chapter documents the assessment of the likely significant effects of the Proposed Development in terms of air quality that may arise from the construction and operational phases.
	12.1.2 The main air pollutants of concern related to construction are dust and fine particulate matter (PM10), whilst for road traffic they are nitrogen dioxide (NO2) and fine particulate matter (PM10 and PM2.5). For ecological habitats, the main poll...
	12.1.3 The Upper Heyford Sewerage Treatment Works (STW) is located approximately 175m south-east of the boundary of Parcel 17 within the Application Site. The STW is located further away from the Application Site than existing residential properties a...
	12.1.4 An energy facility is proposed within the Application Site. The energy facility and associated infrastructure will form part of the energy strategy for the Proposed Development. The energy strategy is to be flexible to meet energy supply requir...
	12.1.5 This chapter describes: relevant legislation and planning policy, the assessment methodology; the baseline conditions at the Application Site and surroundings; the likely significant environmental effects; the mitigation measures required to pr...

	12.2 legislation and planning policy context
	National Legislation
	12.2.1 The Air Quality Strategy (2007)0F  establishes the policy framework for ambient air quality management and assessment in the UK. The primary objective is to ensure that everyone can enjoy a level of ambient air quality which poses no significan...
	12.2.2 Part IV of the Environment Act 1995 introduced a system of Local Air Quality Management (LAQM). This requires local authorities to regularly and systematically review and assess air quality within their boundary, and appraise development and tr...
	12.2.3 Where an objective is unlikely to be met, the local authority must designate an Air Quality Management Area (AQMA) and draw up an Air Quality Action Plan (AQAP) setting out the measures it intends to introduce in pursuit of the objectives withi...
	12.2.4 The Local Air Quality Management Technical Guidance 20161F  (LAQM.TG(16) issued by the Department for Environment, Food and Rural Affairs (Defra) for Local Authorities provides advice as to where the NAQOs apply. These include outdoor locations...
	EU Limit Values

	12.2.5 The Air Quality Standards Regulations 20102F  implements the European Union’s Directive on ambient air quality and cleaner air for Europe (2008/50/EC), and includes limit values for nitrogen dioxide (NO2). These limit values are numerically the...
	12.2.6 Directive 2008/50/EC consolidated the previous framework directive on ambient air quality assessment and management and its first three daughter directives. The limit values remained unchanged, but it now allows Member States a time extension f...
	12.2.7 Despite many areas of the UK not being compliant with the annual average NO2 limit value, the UK has decided not to seek an extension to the compliance date for this pollutant. This was on the basis that it could not be guaranteed that the UK w...
	12.2.8 The Directive limit values are applicable at all locations except:
	 Where members of the public do not have access and there is no fixed habitation;
	 On factory premises or at industrial installations to which all relevant provisions concerning health and safety at work apply; and
	 On the carriageway of roads; and on the central reservations of roads except where there is normally pedestrian access.
	Habitats Legislation

	12.2.9 Sites of national importance may be designated as Sites of Special Scientific Interest (SSSIs). Originally notified under the National Parks and Access to the Countryside Act 1949, SSSIs have been re-notified under the Wildlife and Countryside ...
	Air Quality Objectives and Limit Values
	Human Health


	The NAQOs for NO2 and PM10 set out in the Air Quality Regulations (England) 20003F  and the Air Quality (England) (Amendment) Regulations 20024F , are shown in Table 12.1.
	Table 12.1: Nitrogen Dioxide and PM10 Objectives
	12.2.10 The objectives for nitrogen dioxide and PM10 were to have been achieved by 2005 and 2004, respectively, and continue to apply in all future years thereafter. Analysis of long term monitoring data suggests that if the annual mean nitrogen dioxi...
	12.2.11 The Air Quality Strategy (2007) includes an exposure reduction target for smaller particles known as PM2.5 (DETR, 2007). These are an annual mean target of 25 µg/m3 by 2022 and an average urban background exposure reduction target of 15% betwe...
	12.2.12 A new air quality directive (2008/50/EC) was adopted in May 2008, and includes a national exposure reduction target, a target value, and a limit value for PM2.5, shown in Table 12.2. The UK Government transposed this new directive into nationa...
	Table 12.2: PM2.5 Objectives
	a) The 3-year annual mean or AEI is calculated from the PM2.5 concentration averaged across all urban background monitoring locations in the UK e.g. the AEI for 2010 is the mean concentration measured over 2008, 2009 and 2010.
	Ecological Habitats

	12.2.13 Objectives for the protection of vegetation and ecosystems have been set by the UK Government and were to have been achieved by 2000. They are summarised in Table 12.3 and are the same as the EU limit values. The objectives only strictly apply...
	Table 12.3: Vegetation and Ecosystems Objectives (Critical Levels)
	12.2.14 Critical loads for nitrogen deposition onto sensitive ecosystems have been specified by United Nations Economic Commission for Europe (UNECE). They are defined as the amount of pollutant deposited to a given area over a year, below which signi...
	12.2.15 Statutory designated ecological sites (SACs, SPAs, SSSIs and RAMSAR sites) have been included in this assessment where they are within 200m of a road that has an increase in traffic of more than 1000 AADT resulting from the Development. This i...
	12.2.16 Table 12.4 below shows the habitats within the SSSI most likely to be affected by road traffic emissions from Station Road and describes the critical loads for each of these habitats.
	Table 12.4: Ecological Habitats and Critical Loads
	(a) No critical load for nitrogen deposition or acid deposition has been assigned for this habitat. Information retrieved from the Air Pollution Information System (APIS) website (2016).
	(b) The habitat is sensitive to nitrogen deposition and acid deposition, however there is no comparable habitat with established critical load estimate available or acid class.
	National Planning Policy and Guidance

	12.2.17 The National Planning Policy Framework (NPPF) was first published in March 2012. This sets out the Government’s planning policies for England and how they are expected to be applied. In relation to conserving and enhancing the natural environm...
	12.2.18 Paragraph 124, also states that:
	12.2.19 Paragraph 203 goes on to say:
	12.2.20 New national Planning Practice Guidance (PPG) was published and updated in March 2014 to support the NPPF. Paragraph 001, Reference 32-001-20, of the PPG provides a summary as to why air quality is a consideration for planning:
	12.2.21 Paragraph 002, Reference 32-002-20140306, of the PPG concerns the role of Local Plans with regard to air quality:
	12.2.22 Paragraph 005, Reference 32-005-20140306, of the PPG identifies when air quality could be relevant for a planning decision:
	12.2.23 Paragraph 007, Reference 32-007-20140306, of the PPG provides guidance on how detailed an assessment needs to be:
	12.2.24 Paragraph 008, Reference 32-008-20140306, of the PPG provides guidance on how an impact on air quality can be mitigated:
	12.2.25 Paragraph 009, Reference 32-009-20140306, of the PPG provides guidance on how considerations about air quality fit into the development management process by means of a flowchart. The final two stages in the process deal with the results of th...
	Local Planning Policy

	12.2.26 The Cherwell Local Plan (2011 – 2031), adopted in 2016, sets out the local development policies for the Council7F . It considers Policy ESD 10 ‘Protection and Enhancement of Biodiversity and the Natural Environment’, which states:
	“Development which would result in damage to or loss of a site of biodiversity or geological value of national importance will not be permitted unless the benefits of the development clearly outweigh the harm it would cause to the site and the wider n...
	12.2.27 The Cherwell District Council (CDC) Draft Planning Obligations Supplementary Planning Document (SPD)8F  provides guidance on the level of contribution which will be required in order to compensate for loss or damage created by a development, o...

	12.3 ASSESSMENT methodology
	Study Area
	Construction

	12.3.1 The Construction Study Area extends to 350m from the Application Site boundary, shown in Figure 12.1.
	Operation
	Residential Receptor Locations


	12.3.2 The assessment covers the air quality impacts at existing properties along the road links provided in Appendix 12.2 that might be affected by an increase in road traffic.
	12.3.3 The Operational Study Area extends to where there are significant changes in traffic (more than 500 vehicle movements per day outside of an Air Quality Management Area (AQMA), and more than 100 vehicle movements per day within an AQMA). The roa...
	12.3.4 Within the study area, relevant sensitive locations have been identified. These locations are described in Table 12.4, and shown in Figure 12.2. The method used to identify these locations is described in Paragraph 12.3.24.
	Ecological Receptor Locations

	12.3.5 The Ardley Cutting and Quarry SSSI has been included in this assessment in accordance with the DMRB guidance criteria7. The SSSI is within 200m of Station Road which has an increase in traffic of more than 1000 AADT resulting from the Applicati...
	Surveys
	Baseline Data Collection


	12.3.6 Information on existing air quality has been obtained by collating the results of monitoring carried out by CDC. Background concentrations for the study area have been defined using the national pollution maps published by Defra. These cover th...
	12.3.7 Existing nitrogen and acid deposition rates for habitats within the study area were determined from the Air Pollution Information System (APIS) website10F .
	Consultation

	12.3.8 Consultation has been carried out with CDC Environmental Protection Officer, Sean Gregory by email on 7th September 2017 to obtain the latest air quality monitoring data for the District.
	Significance Criteria and Methodology
	Construction

	12.3.9 During construction, the main potential effects are dust annoyance and locally elevated concentrations of PM10. The suspension of particles in the air is dependent on surface characteristics, weather conditions and on-site activities. Impacts h...
	12.3.10 Separation distance is also an important factor. Large dust particles (greater than 30μm), responsible for most dust annoyance, will largely deposit within 100m of sources. Intermediate particles (10-30μm) can travel 200-500m. Consequently, si...
	12.3.11 The Institute of Air Quality Management (IAQM, 2016)11F   has issued revised guidance on the assessment of dust from demolition and construction. The IAQM guidance recommends that the risk of dust generation is combined with the sensitivity of...
	12.3.12 In accordance with the IAQM 2016 guidance, the dust emission magnitude is defined as either large, medium or small (Table 12.5) taking into account the general activity descriptors on site and professional judgement.
	12.3.13 The sensitivity of the study area to construction dust impacts is defined based on the examples provided within the IAQM 2016 guidance (Table 12.6), taking into account professional judgement.
	Table 12.5: Risk Criteria for Dust Emission Magnitude
	Table 12.6: Area Sensitivity Definitions
	12.3.14 Based on the dust emission magnitude and the area sensitivity, the risk of dust impacts is then determined (Table 12.7), taking into account professional judgement.
	Table 12.7: Risk of Dust Impacts
	12.3.15 Based on the risk of dust impacts, appropriate mitigation is selected from the IAQM 2016 guidance using professional judgement.
	12.3.16 The guidance recommends that no assessment of the significance of effects is made without mitigation in place, as mitigation is assumed to be secured by planning conditions, legal requirements or required by regulations. By determining the ris...
	Operation

	12.3.17 Predictions have been carried out using the ADMS-Roads dispersion model (v4.1.1). The model requires the user to provide various input data, including the Annual Average Daily Traffic (AADT) flow, the proportion of heavy duty vehicles (HDVs), ...
	12.3.18 Existing AADT flows, and the proportions of HDVs have been derived from the TA (see ES Chapter 6). Traffic data has been provided for the following scenarios:
	 Base Year 2016 (Baseline Scenario);
	 Reference Case 2031:
	- includes consented development;
	- includes committed Local Plan/third party development sites;
	 Application Test Case 2031:
	- includes consented Heyford Park development;
	- includes committed Local Plan/third party development sites;
	- 1,110 residential units and 1,500 jobs from the Heyford Park application.
	 Allocation Test Case 2031 (cumulative scenario):
	- As above in the Application Test Case but includes the full Heyford Park allocation (1,600 residential units, 1,500 jobs).
	12.3.19 More detailed information about the traffic data used in this assessment is provided in Chapter 6 – Transport and Access. Traffic data used in this assessment are summarised in Appendix 12.2 in the ES.
	12.3.20 Traffic data has been combined with 2021 emission factors and background concentrations to provide a conservative assessment of likely significant effects. Meteorological data for 2016 from the Brize Norton monitoring station was used in the a...
	12.3.21 Emissions were calculated using the recently released Emission Factor Toolkit (EFT) v8.0, which utilises NOx emission factors taken from the European Environment Agency COPERT 5 emission tool. The traffic data was entered into the EFT, along w...
	12.3.22 The first year of occupation of the Application Site is anticipated to be 2021, with approximately 6% occupation in this year. Therefore, the future year assessment has been carried out for this year using 2031 full development traffic flows f...
	12.3.23 An additional scenario has also been assessed which uses the same 2031 Application and Allocation Test Case traffic, but is combined with 2022 emission factors and background concentrations. This additional scenario has been used to assess the...
	12.3.24 Nitrogen deposition has been calculated from the predicted nitrogen dioxide concentrations using a deposition velocity of 1.5mm/s for grassland habitats.
	Human Health Receptors – Sensitive Locations

	12.3.25 Relevant sensitive locations are places where members of the public might be expected to be regularly present over the averaging period of the objectives. For the annual mean and daily mean objectives that are the focus of this assessment, sen...
	12.3.26 Based on the above criteria, eighteen existing properties have been identified as receptors for the assessment. These locations are described in Table 12.8 and shown in Figure 12.2. Receptors were modelled at a height of 1.5m representing grou...
	12.3.27 Concentrations have also been predicted at the roadside diffusion tubes located in close proximity to the Application Site, in order to verify the modelled results (see Appendix 12.1 for further details on the verification method).
	Table 12.8: Description of Receptor Locations
	Ecological Receptors – Sensitive Locations

	12.3.28 The Ardley Cutting and Quarry SSSI is located adjacent to, and either side of the B430 Station Road north east of the Application Site. Two transects of receptors representing increasing distances (50-200m) from the B430 have been modelled, on...
	12.3.29 Concentrations of nitrogen oxides are predicted, and deposition calculated, at a range of receptors at increasing distances from the B430 (Figure 12.2) in order to indicate whether or not critical level and critical loads are being exceeded in...
	12.3.30 The Critical Load Function Tool available in APIS was used to determine whether the acid deposition loads are exceeded.
	Human Health Receptors – Significance

	12.3.31 There is no official guidance in the UK on how to assess the significance of air quality impacts of existing sources on a new development. The approach developed by the Institute of Air Quality Management12F , and incorporated in Environmental...
	12.3.32 The guidance sets out three stages: determining the magnitude of change at each receptor, describing the impact, and assessing the overall significance. Impact magnitude relates to the change in pollutant concentration; the impact description ...
	12.3.33 Table 12.9 sets out the impact magnitude descriptors, whilst Table 12.10 sets out the impact descriptors.
	Table 12.9: Impact Magnitude for Changes in Ambient Pollutant Concentrations
	Table 12.10: Impact Descriptor for Changes in Concentrations at a Receptor
	Where concentrations increase the impact is described as adverse and where it decreases as beneficial.
	(a) NO2 or PM10: >44 µg/m3 annual mean; PM2.5 >27.5 µg/m3 annual mean; PM10 >35.2 µg/m3 annual mean (days)
	(b) NO2 or PM10: >40.8 – ≤ 44 µg/m3 annual mean; PM2.5 > 25.5 – ≤27.5 µg/m3 annual mean; PM10 >32.6 – ≤35.2 µg/m3 annual mean (days)
	(c) NO2 or PM10: >38 –  40.8 µg/m3 annual mean; PM2.5 >23.75 – ≤25.5 µg/m3 of annual mean; PM10 >30.4 – ≤32.6 µg/m3 annual mean (days)
	(d) NO2 or PM10: >30 - ≤38 µg/m3 annual mean; PM2.5 >18.75 - ≤23.6 µg/m3 annual mean; PM10 <24 - ≤ 30.4 µg/m3 annual mean (days)
	(e) NO2 or PM10: ≤30 µg/m3 annual mean; PM2.5 ≤18.75 µg/m3; annual mean; PM10 ≤24 µg/m3 annual mean (days)
	12.3.34 The guidance states that the assessment of significance should be based on professional judgement, taking into account the following factors:
	 Number of properties affected by minor, moderate or major air quality impacts and a judgement on the overall balance.
	 The magnitude of the changes and the descriptions of the impacts at the receptors i.e. Tables 12.9 and Table 12.10 findings;
	 Whether or not an exceedance of an objective or limit value is predicted to arise in the study area where none existed before or an exceedance area is substantially increased;
	 Whether or not the study area exceeds an objective or limit value and this exceedance is removed or the exceedance area is reduced;
	 Uncertainty, including the extent to which worst-case assumptions have been made; and
	 The extent to which an objective or limit value is exceeded.
	12.3.35 Where impacts can be considered in isolation at an individual receptor, moderate or major impacts (i.e. per Table 12.10) may be considered to be a significant environmental effect, whereas negligible or minor impacts would not be considered si...
	12.3.36 The significance of impacts within the development site is based on whether the NAQOs for each pollutant are exceeded or not.
	Ecological Receptors – Significance

	12.3.37 Where critical loads are already exceeded, an increase of more than 1% of the critical load is an indication of potentially significant effects which would trigger the need for further, more detailed assessment. It should be noted that an incr...
	Assumptions and Limitations

	12.3.38 There are many components that contribute to the uncertainty in predicted concentrations. The model used in this assessment is dependent upon the traffic data that have been input which will have inherent uncertainties associated with them. Th...
	12.3.39 A disparity between the national road transport emission projections and measured annual mean concentrations of nitrogen oxides and NO2 has been identified in recent years14F . Whilst projections suggest that both annual mean nitrogen oxides a...
	12.3.40 The real-world performance of diesel cars in terms of NOx emissions has now been incorporated into the latest version of the Defra Emission Factor Toolkit. The uncertainty regarding future emissions therefore surrounds how successful real-worl...
	12.3.41 The first year of occupation of the Application Site is anticipated to be 2021, with approximately 6% occupation in this year. The traffic flows for the Application Site have been predicted for 2031 when the development is expected to be fully...

	12.4 Baseline Conditions
	Baseline Survey Information
	LAQM

	12.4.1 Cherwell District Council has investigated air quality within its area as part of its responsibilities under the LAQM regime. To date, three AQMAs have been declared within the district. None of them are in close proximity to the Application Si...
	Monitoring

	12.4.2 The Council operates an automatic monitoring station alongside Hennef Way, which is not in close proximity to the Application Site. The Council also deploys NO2 diffusion tubes at a number of locations, the closest ones being located in Ardley,...
	Table 12.11: Measured Nitrogen Dioxide Concentrations, 2012-2016
	2010 – 2013 Data taken from the 2014 Air Quality Progress Report Cherwell District Council15F .
	2014 and 2015 data taken from the 2016 Annual Status Report16F
	2016 data obtained via email consultation on the 7th September 2017 with Cherwell District Council Environmental Health Officer (EHO).
	* Used in model verification
	12.4.3 The measured concentrations of NO2 have been below the objectives at all three sites during the 2012-2016 period.
	12.4.4 There is no PM10 monitoring carried out in close proximity to the Application Site.
	Background Concentrations

	12.4.5 In addition to measured concentrations, estimated background concentrations for the Application Site and surrounding area have been obtained from the national maps published by Defra (Table 12.12). The background concentrations were all well be...
	Table 12.12: Estimated Annual Mean Background Concentrations
	Baseline Deposition

	12.4.6 The three-year average (2013 – 2015) nitrogen and acid deposition rates for Ardley Cutting and Quarry SSSI sensitive to either nitrogen or acid deposition are presented in Table 12.13; data have been taken from the APIS website. The APIS data d...
	Table 12.13: Baseline Deposition Rates
	Predicted Baseline Concentrations
	Existing Residential Receptors


	12.4.7 The ADMS-Roads model has been run to predict NO2, PM10 and PM2.5 concentrations at each of the existing and proposed receptor locations identified in Table 12.4 (see also Table 12.8 and Figure 12.2 for receptor locations) for baseline years 201...
	Table 12.14: Predicted Baseline Concentrations of NO2, PM10 and PM2.5 at Existing Receptor Locations in 2016 and 2021
	Annual mean expressed in µg/m3
	Obj=Objective
	Exceedances highlighted in bold.
	12.4.8 The annual mean objective for NO2 is not predicted to be exceeded at any of the existing receptors locations in 2016 and 2031, with the exception of R11 and R17 where the objective is exceeded in 2016. Predicted baseline concentrations of PM10 ...
	12.4.9 Whilst an exceedance of the annual mean NO2 objective is predicted at R11 and R17 in 2016, there are no AQMAs at these locations which may mean that the modelling is overpredicting baseline concentrations at these locations.
	Ecological Receptors

	12.4.10 The results for the predicted baseline concentrations at ecological receptors are provided in Table 12.15. The location of the ecological receptors are shown in Figure 12.2.
	Table 12.15: Predicted Baseline Concentrations at Ecological Receptors in 2016 and 2031
	12.4.11 For Transect E1, to the east of Station Road (see Figure 12.2), the NOx critical level is predicted to be exceeded from 0m up to 50m from Station Road in 2016, whilst in 2031 the NOx critical level is not predicted to be exceeded. The nitrogen...
	12.4.12 For Transect E2, to the west of Station Road, the NOx critical level is predicted to be exceeded from 0m and 5m from Station Road in 2016, whilst in 2031 the NOx critical level is not predicted to be exceeded. The nitrogen deposition critical ...
	12.4.13 The decrease in concentrations and deposition between 2016 and 2031 is a result of vehicle emissions reducing at a greater rate than baseline traffic levels increase over the same time period, notwithstanding the fact that vehicle emission fac...

	12.5 assessment of LIKELY SIGNIFICANT EFFECTS
	Effects During Construction
	12.5.1 The main potential effects during construction are dust deposition and elevated PM10 concentrations. The following activities have the potential to cause emissions of dust:
	 site preparation including delivery of construction material, erection of fences and barriers;
	 demolition of existing buildings on site;
	 earthworks including digging foundations and landscaping;
	 materials handling such as storage of material in stockpiles and spillage;
	 construction and fabrication of units; and
	 disposal of waste materials off-site.
	12.5.2 Typically, the main cause of unmitigated dust generation on construction sites is from demolition and vehicles using unpaved haul roads, and off-site from the suspension of dust from mud deposited on local roads by construction traffic. The mai...
	12.5.3 Based on the IAQM criteria (Table 12.5), the risk of dust emissions is considered to be large due to the size of the Application Site. The study area is considered to be of high sensitivity (Table 12.6), due to existing adjacent residential rec...
	12.5.4 During the construction period, the increase in HDV movements on the road network is predicted to be 8 AADT. This is below the threshold of 100 movements per day outside an AQMA for an assessment to be necessary according to the EPUK and IAQM g...
	Effect Significance

	12.5.5 In accordance with the IAQM criteria, with the mitigation in place, the effect of construction phase dust is not significant.
	Effects During Operation
	Existing Receptors


	12.5.6 Predicted concentrations of NO2, PM10 and PM2.5 at existing receptors in 2031 both with and without the Application in place are presented in Table 12.16. The 2031 future year Application assessment has been carried out using the 2031 Applicati...
	Table 12.16: Predicted Concentrations of NO2, PM10 and PM2.5 at Existing Receptors in 2031.
	Exceedances highlighted in bold
	Annual mean expressed in µg/m3
	(Obj=Objective
	12.5.7 Table 12.16 shows that predicted concentrations are below the objectives in 2031 with and without the Application in place at all receptor locations, with the exception of R11 (Corner Cottage, Middleton Stoney). At R11, an exceedance of the obj...
	12.5.8 The changes in annual mean concentrations between no development and the Application being built are presented in Table 12.17, based on unrounded numbers.
	Table 12.17: Change in Predicted Concentration brought about by the Application in 2031
	12.5.9 Based on the impact magnitude descriptors in Table 12.9, the changes in annual mean NO2 concentrations range from medium to very large. The following receptors are predicted to have a very large change in NO2 concentrations: R4, R7, R8 and R9, ...
	12.5.10 The changes in PM10  concentrations range from imperceptible to medium. A medium change in PM10 concentrations is predicted at the following receptors: R4, R7, R8 and R9. Receptors R2, R3, R10, R11, R14, R17 are all predicted to experience a s...
	12.5.11 Changes in PM2.5 concentrations are predicted to range from imperceptible to medium. A medium change is predicted at R4, R7, R8 and R9 and a small change at R2, R3, R10, R11, R14. An imperceptible change is predicted at the remaining receptors.
	12.5.12 Using the criteria set out in Table 12.10, the impacts on NO2 concentrations at R11 are described as major adverse due to the exceedance of the objective as a result of full Application traffic. The impacts at R4, R7, R8 and R9 are described a...
	12.5.13 As shown in Appendix 12.3, NOx emissions from the vehicle fleet will reduce very significantly in the future due to a higher proportion of lower emission vehicles. The selection of the vehicle emission year therefore has a very significant imp...
	12.5.14 The sensitivity test modelling uses the same 2031 Application Test Case traffic data, but applies 2022 emission factors and background concentrations instead of 2021 emission factors and background concentrations. In essence, this illustrates ...
	Table 12.18: Effect of Change in Emission Factor Years
	Exceedances highlighted in bold
	Annual mean expressed in µg/m3
	Obj=Objective
	12.5.15 Table 12.18 shows that with the Application in place the predicted concentrations of NO2, PM10 and PM2.5 are below the objectives in 2031 at all receptor locations assuming 2022 vehicle emission factors.
	12.5.16 In addition, the predicted concentration at R11 is lower than the baseline with 2021 emission factors and background concentrations.  Even with full Application traffic, the impact at R11 is reversed in less than a year.  As full Application t...
	Proposed Receptors

	12.5.17 Concentrations at proposed receptor locations within the Application Site in place in 2021 are presented in Table 12.19. The locations of these proposed receptors are shown on Figure 12.2.
	Table 12.19: Predicted Concentrations of NO2, PM10 and PM2.5 at Proposed Receptors in 2031.
	Exceedances highlighted in bold
	Annual mean expressed in µg/m3
	Obj=Objective
	12.5.18 Predicted concentrations in 2031 at proposed receptor locations within the Application Site are well below the relevant objectives. The Application Site is therefore considered suitable for the proposed mixed-use development.
	Effect Significance

	12.5.19 The predicted full Application traffic NO2 concentrations with emission factors one year later than the opening year are lower than the opening year baseline concentrations at a number of receptor locations, and in particular at R11. Taking in...
	Ecological Receptors

	12.5.20 Predicted concentrations and deposition rates without and with the Application in place in 2031 are contained in Table 12.20.
	Table 12.20: Predicted Concentrations at Ecological Receptors in 2021 With and Without the Application in Place
	12.5.21 The changes in the total NOx nitrogen deposition and acid deposition brought about by the Application are presented in Table 12.21.
	Table 12.21: Predicted Application Contribution in 2031
	12.5.22 For both transects E1 and E2, the nitrogen deposition critical load is predicted to be exceeded at all distances from Station Road with the Application in place. For transect E1, the increase in nitrogen deposition is 1% of the critical load f...
	12.5.23 There are no predicted exceedances of the critical level for NOx or critical load for acid deposition within the habitat in 2031 with the Application in place.
	12.5.24 The assessment has been undertaken assuming that background deposition rates remain unchanged from current rates. Future reductions in vehicle emissions are expected to reduce background deposition rates more than the predicted development con...
	Effect Significance

	12.5.25 On ecological habitats, air quality effects of road traffic generated by the Application are considered to be not significant as the increase of nitrogen deposition is a maximum of 1.6% of the critical load, and more than 1% for only 2.4% of t...
	Summary of Significance of Effects (Before Mitigation)

	12.5.26  A summary of the significance of effects is provided in Table 12.22.  For the air quality assessment, all of the assessed receptor locations are sensitive receptors.
	Table 12.22: Significance of Effects (before Mitigation)
	12.5.27 Following the assessment, there have been minor changes to traffic internal to the site. These changes in traffic are not significant and will not affect the results or significance of the effects outlined above.

	12.6 scope of Mitigation and Enhancement
	Construction
	12.6.1 A Construction Environmental Management Plan (CEMP) will be prepared in advance of construction (as described in Chapter 2 of the ES) that sets out measures to manage the construction works. The following standard mitigation measures from the I...
	Communication

	 Develop and implement a stakeholder communications plan.
	 Display the name and contact details of persons accountable on the site boundary.
	 Display the head or regional office information on the site boundary.
	Management

	 Develop and implement a dust management plan.
	 Record all dust and air quality complaints, identify causes and take measures to reduce emissions.
	 Record exceptional incidents and action taken to resolve the situation.
	 Carry out regular site inspections to monitor compliance with the dust management plan and record results.
	 Increase site inspection frequency during prolonged dry or windy conditions and when activities with high dust potential are being undertaken.
	 Plan site layout so that machinery and dust causing activities are located away from receptors, as far as possible.
	 Erect solid screens or barriers around dusty activities or the site boundary at least as high as any stockpile on site.
	 Fully enclose site or specific operations where there is a high potential for dust production and the site is active for an extensive period.
	 Avoid site run off of water or mud.
	 Keep site fencing, barriers and scaffolding clean using wet methods.
	 Remove potentially dusty materials from site as soon as possible.
	 Cover, seed or fence stockpiles to prevent wind whipping.
	 Ensure all vehicles switch off engines when stationary.
	 Avoid the use of diesel or petrol powered generators where possible.
	 Produce a Construction Logistics Plan to manage the delivery of goods and materials.
	 Only use cutting, grinding and sawing equipment with dust suppression equipment.
	 Ensure an adequate supply of water on site for dust suppressant.
	 Use enclosed chutes and conveyors and covered skips.
	 Minimise drop heights from conveyors, loading shovels, hoppers and other loading or handling equipment and use water sprays on such equipment where appropriate.
	 Ensure equipment is readily available on site to clean up spillages of dry materials.
	 No on-site bonfires and burning of waste materials on site.
	Demolition

	 Incorporate soft strip inside buildings before demolition (retaining walls and windows in the rest of the building where possible, to provide a screen against dust).
	 Ensure water suppression is used during demolition operation.
	 Avoid explosive blasting, using appropriate manual and mechanical alternatives.
	 Bag and remove any biological debris or damp down such material before demolition.
	Earthworks

	 Re-vegetate earthworks and exposed areas /soil stockpiles to stabilise surfaces as soon as practicable.
	 Only remove the cover in small areas during work and not all at once.
	Trackout

	 Use water assisted dust sweepers on the site access and local roads.
	 Avoid dry sweeping of large areas.
	 Ensure vehicles entering and leaving the site are covered to prevent escape of materials.
	 Record inspection of on-site haul routes and any subsequent action, repairing as soon as reasonably practicable.
	 Install hard surfaced haul routes which are regularly damped down.
	 Install a wheel wash with a hard-surfaced road to the site exit where site layout permits.
	 The site access gate to be located at least 10m from receptors where possible.
	12.6.2 With these mitigation measures in place, construction effects are considered to be not significant.
	Operation

	12.6.3 The effects of Application traffic on residential and ecological receptors are judged to be not significant. No further traffic mitigation above and beyond that described in Chapter 6: Transport and Access is therefore proposed to control the d...
	12.6.4  Transport mitigation will be incorporated within the Application Site as outlined in Chapter 6: Transport and Access. This will reduce the traffic generation that has been assessed in the ES and therefore the predicted impacts, as well as redu...
	Table 12.23: Mitigation

	12.7 residual effects assessment
	12.7.1 Both the construction and operational effects of the Application pre-mitigation are not significant.  The residual effects of the Application are therefore also not significant.  The residual effects are summarised in Table 12.24.
	Table 12.24: Residual Significance of Effects Assessment

	12.8 Cumulative and In-Combination effects
	12.8.1 The cumulative developments included in the assessment of cumulative and in-combination effects are described in Table 2.5 of Chapter 2 of this ES.
	Construction Effects

	12.8.2  Cumulative construction dust effects could potentially occur should construction of the cumulative schemes in the vicinity of the Application Site occur at the same time.  However, significant cumulative effects are unlikely to occur as each d...
	Road Traffic Effects

	12.8.3 The 2031 Application Test Case traffic data, used in the future year air quality assessment for the Application, takes into account cumulative development in the area. However, an additional traffic scenario has been used to assess the cumulati...
	 Appropriate levels of background growth;
	 Consented Heyford Park development (1,178 residential units and 1,700 jobs);
	 Committed Local Plan/third party development sites (North West Bicester, Kingsmere, Network Bicester, and Bicester Gateway); and
	 The full Site Allocation (1,600 residential units, 1,500 jobs).
	Existing Receptors

	12.8.4 Concentrations have been predicted at existing receptor locations in 2031 with the Allocation in place and without either the Allocation or the Application in place (2031 without development). The results are presented in Table 12.26.
	Table 12.26: Predicted Concentrations of NO2, PM10 and PM2.5
	Exceedances highlighted in bold
	Annual mean expressed in µg/m3
	Obj=Objective
	12.8.5 The changes in annual mean concentrations between no development and Allocation being in place are presented in Table 12.27, based on unrounded numbers.
	Table 12.27: Change in Predicted Concentration brought about by the Allocation
	12.8.6 Based on the impact magnitude descriptors in Table 12.9, the changes in annual mean NO2 concentrations range from medium to very large. The following receptors are predicted to have a very large change in nitrogen dioxide concentrations: R4, R7...
	12.8.7 The changes in PM10 concentrations range from imperceptible to medium. A medium change in PM10 concentrations is predicted at the following receptors: R4, R7, R8, R9. Receptors R2, R3, R5, R6, R10, R11, R14, R15 and R17 are predicted to experie...
	12.8.8 Changes PM2.5 concentrations are predicted to range from imperceptible to medium. A medium change is predicted at R4, R7, R8 and R9 and a small change at R2, R3, R6, R10, R11, R14, R15 and R17. An imperceptible change is predicted at the remain...
	12.8.9 Using the criteria set out in Table 12.10, the impacts on NO2 concentrations at R11 are described as major adverse due to the exceedance of the objective as a result of development traffic. The impacts at R4, R7, R8 and R9 are described as mode...
	12.8.10 An additional set of modelling has been undertaken as part of the sensitivity test to illustrate the effects of changes in vehicle emission factors on the predicted concentrations. The sensitivity test modelling uses the same 2031 Allocation T...
	Table 12.28: Effect of Change in Emission Factor Years
	Exceedances highlighted in bold
	Annual mean expressed in µg/m3
	12.8.11 Table 12.28 shows that with the Allocation in place the predicted concentrations of NO2, PM10 and PM2.5 are below the objectives in 2031 at all receptor locations assuming 2022 vehicle emission factors.
	12.8.12 As with the assessment of Application traffic, the predicted exceedance at R11 is unlikely to occur in practice as all of the Allocation traffic will not be on the road network in 2021.
	Proposed Receptors

	12.8.13 Concentrations at proposed receptor locations within the Application Site in 2031 are presented in Table 12.29.
	Table 12.29: Predicted Concentrations of NO2, PM10 and PM2.5 at Proposed Receptors with the Allocation in Place
	Exceedances highlighted in bold
	a) Annual mean expressed in µg/m3
	b) Obj=Objective
	12.8.14 Predicted concentrations in 2031 at receptor locations within the Application Site are well below the relevant objectives with the Allocation in place. The Application Site is therefore considered suitable for the proposed mixed-use development.
	Effect Significance

	12.8.15 The predicted full Allocation traffic NO2 concentrations with emission factors one year later than the opening year are all lower than the air quality objectives. Taking into account the temporary nature of the effect, and the use of full Allo...
	Ecological Receptors

	12.8.16 Predicted concentrations and deposition rates without the development in place, and with the Allocation in place, are contained in Table 12.30.
	Table 12.30: Predicted Concentrations at Ecological Receptors in 2031
	12.8.17 The changes in the total NOx nitrogen deposition and acid deposition brought about by the Allocation are presented in Table 12.31.
	Table 12.31: Predicted Allocation Contribution in 2031
	12.8.18 For both transects E1 and E2, the nitrogen deposition critical load is predicted to be exceeded at all distances from Station Road with the Allocation in place. For transect E1, the increase in nitrogen deposition is 1% of the critical load fr...
	12.8.19 There are no predicted exceedances of the critical level for NOx or critical load for acid deposition within the habitat in 2031 with the Allocation in place.
	12.8.20 The assessment has been undertaken assuming that background deposition rates remain unchanged from current rates. Future reductions in vehicle emissions are expected to reduce background deposition rates.
	Effect Significance

	12.8.21 On ecological habitats, air quality effects of road traffic generated by the Allocation are considered to be not significant as the increase of nitrogen deposition is a maximum of 1.9% of the critical load, and only more than 1% for 3.4% of th...

	12.9 monitoring
	12.9.1 No monitoring is deemed necessary to ensure that effective mitigation is maintained.

	12.10 conclusions
	12.10.1 The assessment has demonstrated that with the use of appropriate mitigation measures, the Application Site is suitable for development and would not result in any significant air quality effects.
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	Appendix 12.1 – Verification
	Nitrogen Dioxide
	Most nitrogen dioxide is produced in the atmosphere by the reaction of nitric oxide (NO) with ozone. It is therefore most appropriate to verify the model in terms of primary pollutant emission of nitrogen oxides (NOx = NO + NO2). The model has been ru...
	The model output of road-NOx has been compared with the ‘measured’ road-NOx, which was calculated from the measured NO2 concentrations and the adjusted background NO2 concentrations within the NOx from NO2 calculator.
	A primary adjustment factor was determined as the slope of the best fit line between the ‘measured’ road contribution and the model derived road contribution, forced through zero (Figure 12.1.1). This factor was then applied to the modelled road-NOx c...
	The following primary and secondary adjustment factors have been applied to all modelled nitrogen dioxide data:
	Primary adjustment factor:  1.7523
	Secondary adjustment factor: 1.0007
	The results imply that overall, the model was under-predicting the road-NOx contribution. This is a common experience with this and most other models.  The final NO2 adjustment is minor.
	Figure 12.1.3 compares final adjusted modelled total NO2 at each of the monitoring sites, to measured total NO2, and shows the 1:1 relationship, as well as ±10% and ±25% of the 1:1 line. All of the monitoring sites lie within the ±25% line.
	Figure 12.1.1: Comparison of Measured Road-NOx with Unadjusted Modelled Road-NOx Concentrations
	Figure 12.1.2: Comparison of Measured Road-NOx with Adjusted Modelled Road-NOx Concentrations
	Figure 12.1.3: Comparison of Final Adjusted NO2 with Measured NO2 Concentrations
	PM10 and PM2.5


	Appendix 12.2 – TRAFFIC DATA
	Appendix 12.3 – Future Year Emissions Calculations
	Introduction
	Atmospheric dispersion modelling is used to determine the effect of future development traffic on local air quality.  The modelling utilises predictions of the composition and emissions profile of the vehicle fleet which are produced by Defra in the e...
	The main issue with regard to the modelling of future traffic impacts is the choice of emission factors to use given that there is a degree of uncertainty as to the accuracy of the emission factors, as well as uncertainty introduced by the modelling p...
	This note therefore sets out PBAs approach to the choice of vehicle emission factors for future year assessments.  The note has been revised following updating of the Defra Emissions Factor Toolkit in November 2017.
	Modelling Methodology

	As a prelude to the discussion of emission factors, it is useful to recap on the general methodology that is used for dispersion modelling of road traffic emissions:
	 Traffic data is entered into the dispersion model to represent the baseline situation and the model is used to predict how NOx emissions are dispersed in the environment.
	 The dispersion modelling predictions are compared to monitoring data to obtain a verification factor; the factor by which the predicted road traffic concentration must be multiplied by to agree with the monitored concentration.
	 The modelling is repeated for the future year situation; with traffic data representing the situation without the development in place (the ‘without’ scheme scenario) and with the development in place (‘with’ scheme).  In both cases, the verificatio...
	The verification factor is one of the key elements in the discussion regarding vehicle emission factors.  One element of uncertainty in the modelling is the degree to which the emission factors in the EFT are different to actual emissions of the vehic...
	Emission Factor Toolkit

	The EFT contains estimates of the future composition of the vehicle fleet in terms of the age and type of vehicles.  The composition of the vehicle fleet is primarily related to the age of the vehicles (in terms of their emissions class) and the fuel ...
	The emissions performance of the vehicles is classified in terms of Euro type approval testing; Euro 1 to 6 concerning light duty vehicles and Euro I to VI heavy duty vehicles.  Whilst the introduction of each Euro class has generally seen a tightenin...
	The trends in NOx emissions in the vehicle fleet, especially diesel vehicles and the accuracy of the current version of the EFT, is therefore critical in terms of the choice of emission factors in modelling.
	Trends in NOx emissions

	For light duty vehicles, the latest Euro standard is Euro 6, which was introduced from September 2015 (with a derogation in the UK for the registration of new vehicles until September 2016).
	The emissions standards currently relate to a laboratory test whereby the average emission rate is calculated over an idealised drive cycle.  The cycle used is the New European Drive Cycle (NEDC) and there has been extensive criticism that the drive c...
	Up until September 2017, Euro 6 vehicles were only tested in the laboratory against the NEDC, and these vehicles are termed Euro 6ab.  However, from September 2017, new models are tested against the WLDTC and will also have a RDE test.  The initial in...
	Air Quality Consultants undertook some research into the performance of diesel vehicles to support a methodology that they have adopted for undertaking air quality assessments17F .  As part of the analysis, they compared the real word test results of ...
	Subsequently, the Department for Transport have undertaken testing of Euro 5 and 6ab diesel vehicles and found that the average NOx emissions were 1135 mg/km for Euro 5 vehicles and 500 mg/km for Euro 6ab vehicles18F .  These work out to be a conformi...
	A paper presented by Dr Marc Stettler at the recent Westminster Energy, Environment & Transport Forum19F  included results of RDE testing of existing Euro 6ab vehicles.  Whilst there was wide range in the results, a number of the vehicles tested did a...
	Similar results have been reported in a study led by Rosalind O’Driscoll of Imperial College20F .  This showed that the average NOx emissions were 4.5 times higher than the Euro 6 limit, with an average NO2 percentage of 44%.
	From the emissions testing work undertaken to date on Euro 6ab vehicles it is clear that the NOx emissions performance of Euro 6ab vehicles is significantly better than Euro 5 vehicles, although not in line with the laboratory standards.  The introduc...
	Emissions in the EFT

	For emission years prior to 2021, the CURED v2A methodology is likely to give similar results to using the EFT v8.0 data.  Post 2021, when the introduction of Euro 6c begins to take effect, then CURED v2A and the EFT v8.0 begin to diverge.
	Future Year Assessment Methodology






