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5. Air Quality 

5.1 Introduction  

5.1.1 This chapter provides the assessment of the air quality effects of the Scheme 
based on information available at Preliminary Design stage.  It outlines the air 
quality study area, methodology for assessment, baseline conditions, and the 
potential impacts associated with the Scheme during construction and operation.  
Where relevant, it identifies mitigation measures recommended to mitigate any 
potentially significant adverse effects. 

5.1.2 This chapter has been prepared by competent experts with relevant and 
appropriate experience. Details of the relevant experience and qualifications of 
the technical lead are as summarised in Appendix 4.1 (TR010034/APP/6.5APP-
152). 

5.2 Legislative and Policy Framework  

Pollutants  

5.2.1 The air pollutants of concern in the context of the air quality assessment of the 
Scheme are nitrogen dioxide (NO2) and particulate matter (PM), as these 
pollutants of most concern in relation to road traffic emissions in England. 
Relevant human health air quality thresholds are provided in Table 5-1. The 
assessment also considers the nitrogen deposition effects of the Scheme on 
vegetation, given the presence of relevant ecological sites within the air quality 
study area. Appendix 5.1 (TR010034/APP/6.5APP-155) has further information 
on NO2, NOx (oxides of nitrogen) and PM. 

Air Quality Criteria 

5.2.2 There are two sets of air quality legislation which include ambient air quality 
thresholds for the protection of public health that apply in England: legally 
binding, mandatory limit values originally set by the European Union (EU) 
Directive 2008/50/EC1 on ambient air quality and cleaner air for Europe; and 
regulations implementing national air quality objectives as set out in the Air 
Quality Strategy for England, Scotland, Wales and Northern Ireland (AQS)2 which 
local authorities are required to work towards achieving. 

5.2.3 The EU (Withdrawal Agreement) Act 2020 sets out arrangement for 
implementing air quality limit values that are included in the EU Directive on 
ambient air quality and cleaner air for Europe (2008/50/EC), included in Air 
Quality Regulations (SI 2010 No.1001)3 and as amended (SI 2016 No.1184)4. 
The Air Quality (Amendment of Domestic Regulations) (EU Exit) Regulations 

 
1 Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on ambient air quality and cleaner air for Europe 
Available at: [Accessed March 2021] 
2 Defra (2011). The Air Quality Strategy for England, Scotland, Wales and Northern Ireland. Available from; 

[Accessed February 2021]. 
3 The National Archives (2010). The Air Quality Standards Regulations 2010. Available from: 

 [Accessed February 2021].  
4 The National Archives (2016). The Air Quality Standards (Amendment) Regulations 2016. Available from : 

[Accessed February 2021].  
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using a passive deposition gauge) of 200 mg/m2/day or greater is accepted as 
best practice12,13. 

Planning Policy and Framework 

5.2.7 Legislation, regulatory and policy framework applicable to air quality are located 
in Appendix 5.2. 

5.3 Assessment Methodology  

5.3.1 The air quality assessment for the Scheme has been undertaken in line with 
DMRB LA 105 Air Quality14, and consists of the following: 

• Discussion of existing baseline conditions. 

• Identification of sensitive receptors and Air Quality Management Areas 
(AQMA), and production of constraints maps. 

• Qualitative assessment of the likely effect on air quality during construction. 

• Assessment of the likely changes in air pollutant concentrations during 
operation of the Scheme at selected human health and ecological receptors. 
The assessment follows the ‘detailed’ assessment methodology outlined in 
DMRB guidance, and a dispersion model has been used to estimate NO2 and 
particulate matter concentrations at selected receptors in the Scheme opening 
year (2025). 

• Assessment of significance of the air quality effects in the Scheme opening 
year (2025), including an assessment of compliance with air quality limits 
values set within the EU Air Quality Directive, and now implemented through 
the EU (Withdrawal Agreement) Act 2020. 

• Identification of the need for mitigation measures where appropriate. 

5.3.2 Since the Preliminary Environmental Information Report (PEIR)15 was completed 
which supported the Statutory Consultation on the Scheme (November 2020 – 
December 2020) the following key changes have occurred which has resulted in 
the air quality assessment being updated: 

• The design of the Scheme has been revised. Full detail of the Scheme’s 
history and its development is provided in the Assessment of alternatives 
chapter (Chapter 3 of this ES (TR010034/APP/6.3)).  

• The Scheme specific traffic model has been revised and updated traffic data 
has been made available for the air quality assessment. 

• Updated Defra air quality assessment tools and datasets, and updated 
Highways England speed band emission rates which account for the August 
2020 Defra tools update, have become available.  

 
12 Vallack HW and Shilito DE (1998). Atmospheric Environment, Vol 32 (No.16) pp.2737-2744 
13 Institute of Air Quality Management, Guidance on Monitoring in the Vicinity of Demolition and Construction Sites. October 2018.  
Available at: [Accessed March 2021] 
14 Highways England (2019). Design Manual for Roads and Bridges (DMRB) ‘LA 105 Air Quality’, November 2019. Retrieved 2021 from 

  
15 HE, A57 Link Roads Project Preliminary Environmental Information Report, November 2020. Retrieved 2020 from 
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Existing Air Quality Information 

5.3.3 A summary of existing air quality has been provided which updates the 
information previously collated for the PEIR. Existing air quality has been 
considered for the air quality study area (defined in section 5.5). The air quality 
study area considers an Affected Road Network (ARN) determined based on 
roads meeting the traffic screening criteria in the DMRB LA105 document and 
adjoining roads within 200 metres. 

5.3.4 Information on existing ambient air quality (baseline conditions), and identification 
of potential air quality constraints to the Scheme have been determined through 
reference to the following sources: 

• AQMA mapping16 

• Defra Pollution Climate Mapping (PCM) model data (based on a 2018 
reference year)17. 

• Local authority Local Air Quality Management (LAQM) reports including local 
monitoring data for the local authorities included in the study area18,19. 

• Data from Scheme specific air quality monitoring surveys. 

• Mapped background pollutant concentrations for the UK available from Defra 
UK-Air website20. 

• Natural England (NE) Multi-Agency Geographic Information for the 
Countryside (MAGIC) website, to identify boundaries of national and 
internationally designated ecological sites21. 

• Woodland Trust Ancient Tree Inventory to identify veteran trees22. 

• Local wildlife site data provided by Derbyshire Biological Records Centre 
(DBRC) and Greater Manchester Records Centre (GMRC) to identify 
boundaries of locally designated ecological sites.  

• Critical loads and habitat types obtained from the Air Pollution Information 
System (APIS)11 website. 

• Ordnance Survey base mapping to identify locations of sensitive receptors 
(residential properties, schools and hospitals). 

Constraints Map 

5.3.5 A constraints map has been produced based on the latest available information 
and is shown in Figure 5.1 (TR010034/APP/6.4). The constraints map includes 
the following: 

 
16 Defra AQMA interactive map [Online]. Accessed March 2021 from   
17 Defra UK Ambient Air Quality Interactive Map. [Online]. Accessed March 2021 from  
18 Greater Manchester Combined Authority, 2019 Annual Status Report, June 2020. Retrieved 2020 from 

 
19 High Peak Borough Council (2019) 2018 and 2019 Air Quality Annual Status Report, September 2019. Retrieved 2020 from 

 Monitoring data for 
2019 provided by email correspondence.   
20 Defra background maps [Online]. Accessed February 2021 from  
21 Defra Magic [Online]. Accessed November 2021 from   
22 Woodland Trust Tree Search [Online]. Accessed November 2020 from 

  



A57 Link Roads  
9.27 Environmental Statement   
9.27 Environmental Statement Chapter 5 - Air Quality (Tracked)  

 

Planning Inspectorate Scheme Reference: TR010034  
Application Document Reference: TR010034/APP/9.27 Page 8 of 39 
 

• Roads meeting the traffic screening criteria and adjoining roads include in the 
air quality modelling 

• A 200 m buffer of the roads meeting the traffic screening criteria and adjoining 
roads (air quality study area) 

• Designated ecological site boundaries 

• AQMA boundaries 

• PCM model data links colour coded by exceedance of air quality threshold 

• Locations of air quality monitoring sites colour coded by pollutant 
concentration 

Given the number of modelled receptor locations, these are shown separately in 
Figure 5.2 (TR010034/APP/6.4).   

Effects on Air Quality During Construction 

5.3.6 A qualitative assessment of the effects on air quality from construction has been 
undertaken in line with DMRB LA 105, taking into account the nature of any 
proposed construction activities that have the potential to generate dust and the 
location of sensitive receptors. 

5.3.7 The air quality study area for assessing potential impacts of construction dust 
during the construction phase is defined as the area within 200 m of the 
boundary of the footprint of the Scheme’s construction activities. 

5.3.8 For construction dust the number of sensitive receptors and their distance from 
the footprint of the construction works have been considered to determine the 
risk of potential construction dust impacts. Receptors locations are shown in 
Figure 5.3.     

5.3.9 The effect of any construction traffic or disruption to traffic during construction 
has been considered with reference to the duration of construction works and the 
expected volume of construction vehicles.  The overall duration of construction is 
expected to be 28 months which is greater than two years. Therefore, further 
consideration of construction phase traffic impacts has been undertaken.  

5.3.10 The expected numbers of construction vehicle movements, duration of 
movements and construction vehicle advertised routes were screened against 
DMRB LA 105 traffic screening criteria.  However, as the relevant criteria were 
not met (see section 5.8) then further quantitative assessment was not required.   

5.3.11 Traffic management during construction is expected to be split into five phases. 
Further details can be found in section 2.6 of Chapter 2 (TR010034/APP/6.3), but 
in summary:  

• Phase 1 - Autumn 2022 to Spring 2023 - Old Hall Road closed and traffic 
using Old Road diverted to Roe Cross Road. 

• Phase 2 - Spring 2023 to Autumn 2023 - traffic restricted on Mottram Moor.  
Eastbound traffic would be reduced to one lane but westbound traffic would 
continue with two lanes. 

• Phase 3 - Autumn 2023 to Spring 2024 - temporary realignment of Roe Cross 
Road with restrictions outside of peak hours for the M67 Junction 4 and 
Woolley Bridge for modifications/tie ins. 
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• Phase 4 - Spring 2024 to Autumn 2024 - Mottram Moor Junction completed 
with diversion of the traffic onto the new junction and conversion of the 
existing carriageway for access to the local properties.   

• Phase 5 - Autumn 2024 To Spring 2025 – detrunking works to existing A57 

5.3.12 No single phase of construction related traffic management is expected to be in 
place for more than 2 years, and the location of traffic management measures 
will change with each phase as construction of the Scheme progresses.  As the 
duration of construction traffic management at any single location will be less 
than two years (each phase is approximately 6 months), following guidance 
further quantitative assessment has not been undertaken. 

5.3.13 The effects of construction traffic are temporary, and the effects of any changes 
are unlikely to significantly affect air quality which is primarily focused on annual 
mean concentrations.  

Effects on Air Quality During Operation 

5.3.14 The air quality assessment has been undertaken following the relevant guidance 
given in DMRB LA 105, as well as Department for Environment, Food and Rural 
Affairs (Defra) Local Air Quality Management Technical Guidance 
(LAQM.TG16)23.   

5.3.15 The assessment has used the latest updated Defra air quality assessment tools 
and datasets (released 19 August 2020) and updated Highways England speed 
band emission rates which account for the August 2020 Defra tools update (4 
September 2020).   

5.3.16 The assessment has been undertaken for NOx, NO2 and PM10. 

5.3.17 As per the DMRB LA 105 (paragraphs 2.21.2 and 2.21.3), only where PM10 
concentrations exceed air quality thresholds in the base year (2018) should PM10 
be included in the opening year (2025) assessment.  As PM10 concentrations did 
not exceed air quality thresholds in the base year (see paragraph 5.3.37), no 
opening year assessment for PM10 concentrations has been undertaken. 

5.3.18 As per the DMRB LA 105 (paragraph 2.21.4), there is no requirement to include 
PM2.5 in the air quality assessment as: a) the UK currently meets its legal 
requirements for the achievement of the PM2.5 air quality threshold and b) PM10 
concentrations can be used to demonstrate that the project does not have an 
impact on the PM2.5 air quality threshold. In addition, measured concentrations at 
monitoring sites within Greater Manchester show that there have been no 
exceedances of the UK AQS annual mean threshold of 25 µg/m3 in recent years. 
The highest annual mean PM2.5 concentration measured in Greater Manchester 
in 2018 was 12 µg/m3, less than half the annual mean threshold18.  Hence, PM2.5 
has not been included in the assessment as it is not considered to be at risk of 
exceeding current relevant air quality thresholds, either with or without the 
Scheme. 

5.3.19 The key scenarios included in the assessment were: 

• Base year (2018) – for model verification (NOx, NO2 and PM10) 

• Projected base year (2025) – for long term trends assessment (NOx and NO2) 

 
23 Defra (2018) Local Air Quality Management Technical Guidance (TG16) February 2018. Retrieved 2021 from 
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• Opening year (2025) for both without the Scheme (Do Minimum) and with the 
Scheme (Do Something) (NOx and NO2) 

5.3.20 Traffic data have been provided from a Scheme specific traffic model to enable 
the ARN for the air quality assessment to be determined.  An overview of traffic 
information from the traffic assessment is presented in Appendix 2.1 
(TR010034/APP/6.5APP-151). 

5.3.21 The air quality study area for the operational phase has been defined as the area 
within 200 m of the roads meeting the traffic screening criteria within DMRB LA 
105 (paragraph 2.1). The following traffic screening criteria have been applied 
based on the comparison between ‘with Scheme’ (Do Something (DS)) and 
‘without Scheme’ (Do Minimum (DM)) traffic data as defined in DMRB LA 105: 

• Road alignment will change by 5 m or more; or 

• Daily traffic flows (two way) will change by 1,000 annual average daily traffic 
(AADT) or more; or 

• Heavy Duty Vehicle (HDV) flows (two way) will change by 200 AADT or more; 
or 

• A change in speed band. 

5.3.22 The changes are applied to roads, rather than modelled links, and so where 
relevant are determined under two-way traffic conditions. The AADT and HDV 
criteria have been applied to two-way traffic data (the sum of the carriageways 
not individual carriageways). The speed band criteria have been applied to both 
one way and two-way traffic data and have considered speeds for all time 
weekday periods (AADT, AM (0700-1000), inter peak (1000-1600), PM (1600-
1900) and off-peak (1900-0700). 

Air Quality Modelling 

5.3.23 The air quality assessment was undertaken using the CERC Atmospheric 
Dispersion Modelling System (ADMS) roads dispersion modelling software 
(ADMS Roads version 5.0.0.1, the latest at the time of the assessment). 

5.3.24 The hourly emissions data input to the dispersion model have been estimated 
using:  

• Highways England speed band emission factors (based on EFT v10.1.  

• hourly flows of Light Duty Vehicles (LDV) and HDV - during AM, inter peak, 
PM and off-peak periods. 

• traffic speeds input as a speed band category, determined in accordance with 
DMRB LA 105 (paragraph 2.29 – 2.38 and Appendix A) on speed banding. 

5.3.25 In addition, information on road alignment, road width and local meteorological 
data (taken from Manchester Airport for the base year 2018) have been input into 
the dispersion model. Further details on modelling setup are in Appendix 5.3 
(TR010034/APP/6.5APP-157). 

Receptors 

5.3.26 Representative receptors have been selected for the air quality assessment and 
include those closest to the roads that trigger the traffic change criteria (and 
therefore likely to be most affected by changes), as well as those likely to 
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experience the highest total concentrations in areas where there is the potential 
for exceedances of air quality thresholds without and with the Scheme.  

5.3.27 Sensitive human health and ecological receptors for the purposes of air quality 
assessment are defined in DMRB LA 105 (paragraph 2.18 and 2.25) as: 

• Residential properties, locations of susceptible populations e.g. schools, 
hospitals and care homes for the elderly, or any other location where a 
member of the public may be exposed to an air pollutant for the relevant 
regulated time period. 

• Designated ecological sites with statutory designations (special protection 
areas (SPA), special areas of conservation (SAC), sites of special scientific 
interest (SSSI)) and with non-statutory designations (local nature reserves 
(LNR), local wildlife sites (LWS), nature improvement areas (NIA), ancient 
woodland (AW) and veteran trees) containing habitats sensitive to nitrogen 
deposition. 

5.3.28 Ecological receptors representing designated sites that contain habitats sensitive 
to nitrogen deposition have been included in the air quality assessment. These 
include the following ecological sites with national and / or international statutory 
designations: 

• South Pennine Moors (SAC) 

• Peak District Moors (SPA) 

• Dark Peak (SSSI)  

• Huddersfield Narrow Canal (SSSI)24 

5.3.29 Transect receptor points at 10 m intervals up to 200 m from the road have been 
included for national and international sites with statutory designations (SPA, 
SAC, and SSSI). A single receptor point at the closest location to the road has 
been included for the local sites with non-statutory designations (LNR, LWS, Site 
of Biological Importance (SBI), NIA and AW), as agreed by the Applicant.  If the 
results for these single worst-case receptor points suggested further investigation 
of change in nitrogen deposition was required, then additional transect points 
were added.  

5.3.30 Receptors details are provided in Appendix 5.3 and receptor locations are shown 
in Figure 5.2. 

Traffic Conditions 

5.3.31 Traffic conditions vary throughout the course of a day and a 24-hour profile has 
been applied in the model to improve the estimation of vehicle emissions in each 
hour of the year, based on am, inter peak, pm and off peak period traffic flows.  
The ADMS-Roads model has been set up with a unit emission rate entered into 
the model for each road link and a time varying emissions file created containing 
the estimated emissions for each hour. 

 
24 The Citation includes “Unimproved and semi-improved neutral and acidic grassland, scattered shrubs and areas  
of bracken occur along the towpath and canal banks." On this basis the area within 200m of the ARN was included in the assessment – 
should the assessment show any concerns, the location of these Nitrogen sensitive habitat sub-types would be investigated.     
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Background Concentrations 

5.3.32 The output from the dispersion model has been used to provide estimates of the 
contribution from road traffic emissions to annual mean concentrations of NOx 
and PM10 at discrete receptors. These concentrations must then be combined 
with estimates of background concentrations, to account for other sources of air 
pollution, to derive total annual mean concentrations for comparison with air 
quality thresholds (NO2 and PM10). 

5.3.33 Background concentrations have been derived from Defra’s background maps20 
(2018 reference year) and compared with monitored data at background sites 
within and around the air quality study area for the Scheme, to ensure the 
mapped estimates are appropriate.  The comparison was undertaken for NO2 
and PM10. The comparison showed that at the majority of relevant sites, mapped 
estimates of annual mean NO2 were within 30% of the monitored 
concentrations25 with no systematic bias exhibited in the comparisons. On that 
basis, following guidance Defra annual mean NO2 background concentrations 
have been taken as suitable to use in the assessment without further adjustment.  
For PM10, the comparison showed that at the majority of relevant sites, mapped 
estimates of annual mean PM10 were within 30% of the monitored 
concentrations, but with some tendency for mapped estimates to underpredict.  
However, as the majority of mapped estimates are within 30% then (following 
guidance) no adjustment has been applied.  Results of the comparisons are 
shown in Appendix 5.3 Section 1.3 (Table A-3 and Table A-4).    

5.3.34 The background sector removal process within Defra LAQM.TG(16) has been 
followed to prevent “double counting” of road contributions. Motorway, trunk road 
and A road in square sources were removed from the total background NO2 
concentration, using the NO2 Adjustment for NOx sector removal tool v8.0, 
August 2020. For PM10 motorway, trunk road and A road in square sources were 
also removed by subtracting directly from the total background PM10 
concentration.   

NOx to NO2 Conversion 

5.3.35 Annual mean concentrations of NO2 were derived from modelled NOx 
concentrations using the Defra NOx to NO2 calculator (version 8.1, August 2020). 
The traffic mix and local authority data used for the conversion have been 
selected according to the locations of the receptors. 

Verification 

5.3.36 The annual mean NO2 concentrations for the base year have been verified by 
means of comparison against available ratified monitoring data. The modelled 
road NOx concentrations were adjusted where appropriate, with reference to the 
methodology set out in Defra’s LAQM.TG(16). Once adjusted, the total NO2 
concentrations have been considered to have acceptable model performance in 
accordance with Defra’s LAQM.TG(16). The model adjustment factors are 
presented in Appendix 5.3. 

 
25 30% is the relevant data quality objective for the Defra background maps. Ricardo Energy & Environment, on behalf of Defra (2020), 
Technical report on UK supplementary assessment under The Air Quality Directive (2008/50/EC), The Air Quality Framework Directive 
(96/62/EC) and Fourth Daughter Directive (2004/107/EC) for 2018. Retrieved April 2021 from: 
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5.3.37 An adjustment factor for PM10 has been derived using a single continuous 
monitoring site, as this was the only available PM10 monitoring in the air quality 
study area for the Scheme. The modelled road PM10 concentrations were 
adjusted where appropriate, with reference to the methodology set out in Defra’s 
LAQM.TG(16).   

Trends 

5.3.38 An assessment has been undertaken in accordance with DMRB LA 105 
(paragraph 2.47 – 2.55) on the assessment of future NOx and NO2 projections on 
Long Term Trends (LTT), to account for future year uncertainties in emissions. 
Air quality assessments following the latest Defra emission factors have been 
considered to be overly optimistic in some cases. An additional scenario 
(projected base year) is required to enable the gap analysis to be completed. The 
projected base year scenario is modelled using the base year traffic data with the 
opening year vehicle emission factors and background concentrations. The 
results for the opening year are then adjusted to represent the observed long-
term trend profile. 

5.3.39 The Highways England Long Term Trend Euro 6 (LTTE6) projection factors have 
been applied to modelling results for annual mean total NO2 at human health 
receptors and annual mean total NOx and road NO2 at ecological receptors.  

5.3.40 Analysis of trends in monitored annual mean NO2 concentrations has been 
undertaken to confirm the use of the LTTE6 projection factors is robust.  Further 
details are provided in Appendix 5.3.   

Compliance with Limit Values 

5.3.41 Evaluation of compliance with limit values has been undertaken in accordance 
with DMRB LA 105 (paragraphs 2.64 – 2.87), using the latest baseline scenario 
from Defra’s PCM model (2018 reference year).  

5.3.42 Where roads within the extent of the ARN are identified, Defra PCM model 
receptors were included at the following locations to inform the compliance risk 
assessment: 

• The nearest qualifying feature along each PCM link where concentrations are 
highest. 

• A point 4 m from the running lane in the same general location as the 
qualifying feature for comparison against the national PCM modelled point. 

5.3.43 Qualifying features represent locations which meet Defra’s interpretation of the 
Air Quality Directive and include all areas of public access (footpaths, parks, 
pavements) and sensitive receptors (residential properties, schools, hospitals 
and elderly care homes), within 15m of the kerbside, but not within 25m of a 
junction. Receptors details are provided in Appendix 5.5 and receptor locations 
are shown in Figure 5.4. 

Comparison with Short-Term Objectives 

5.3.44 Commentary on potential exceedances of the 1-hour mean NO2 AQS objective is 
possible with reference to Defra’s LAQM.TG(16). The guidance suggests that if 
annual mean concentrations of NO2 do not exceed 60 µg/m3 then it is unlikely 
that hourly mean concentrations would exceed the objective for the 1-hour mean. 
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study area within the CAZ boundary will be required to be compliant.  The CAZ is 
due to be in place from Spring 2022 until mid-202626.  

5.3.54 The CAZ has been developed in parallel with the Scheme, so it was not possible 
to consider the CAZ within the Scheme traffic and air quality modelling.  
However, the air quality assessment undertaken, can be considered a worst case 
representation as it excludes the CAZ.      

5.4 Assessment Assumptions and Limitations  

5.4.1 Any air quality model has inherent areas of uncertainty, including: 

• The traffic data used in the air quality model 

• The suitability of emissions data 

• Simplifications in model algorithms and empirical relationships that are used to 
simulate complex physical and chemical processes in the atmosphere. 

• The suitability of background concentrations 

• The suitability of meteorological data 

5.4.2 Uncertainty associated with traffic data has been minimised by using a validated 
traffic model with data only used from within the defined traffic reliability area 
(TRA) (all links which meet the DMRB LA 105 traffic change screening criteria 
are located within the TRA).  

5.4.3 Uncertainties associated with emissions data have been minimised by using the 
most up to date speed-band emission factors available at the time the air quality 
modelling was undertaken, and by using Highways England LTTE6 projection 
factors as referenced in DMRB LA 105 (paragraph 2.47 – 2.55). 

5.4.4 Another uncertainty is using historical meteorological data to estimate future 
concentrations. The key limiting assumption is that conditions in the future will be 
the same as in the past. In line with best practice, the base year meteorology (as 
used in the model verification and adjustment process) has been used in future 
year modelling to allow any adjustments to be applied in future cases. 

5.4.5 Any air quality model has inherent areas of uncertainty, including: the traffic data 
used in the air quality model, the suitability of emissions data, background 
concentrations, and meteorological data and simplifications in model algorithms 
and empirical relationships used to simulate complex physical and chemical 
processes in the atmosphere. Uncertainty associated with these parameters has 
been minimised by using validated models and data and following best practice. 
The air quality model used in the assessment does not include terrain, however 
specific conditions (such as valleys) have been addressed through localised 
model validation zones.  

5.4.6 Cumulative effects on air quality could occur as a result of cumulative traffic 
changes caused by the Scheme combined with other schemes and as a result of 
new developments.  The consideration of cumulative effects for the Scheme is 
driven by the traffic modelling and its assumptions regarding other schemes and 
developments. It is assumed that all relevant committed developments are 
included in the traffic model and so inherent in the data provided for the air 

 
26 Clean Air Greater Manchester (2020).  Greater Manchester Clean Air Plan Consultation Document, October 2020.  Retrieved 2020 
from  
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quality assessment (refer to the Cumulative effects chapter (Chapter 15)). 
Further information on this is available in the Transport Assessment Report 
(APP-185).  

5.5 Study Area  

5.5.1 The air quality study area was defined in accordance with DMRB LA 105: 

• For the potential effects of construction dust, the study area was defined as 
the area within 200 m of the construction site (DMRB LA 105 paragraph 2.57). 

• For the potential effects of traffic emissions during the operational phase the 
study area was determined in accordance with DMRB LA 105 (paragraph 2.1-
2.8). The ARN is based on all roads meeting the traffic screening criteria and 
adjoining roads within 200 m. An assessment is required for air quality where 
there are receptors identified within 200 m of the roads that trigger the traffic 
screening criteria. 

5.5.2 The ARN is located within the administrative boundaries of Tameside 
Metropolitan Borough Council (TMBC) and Stockport Metropolitan Borough 
Council (SMBC), both of which are part of Greater Manchester Combined 
Authority (GMCA); as well as High Peak Borough Council (HPBC).   

5.5.3 The study area for air quality during operation is provided in Figure 5.2, which 
shows sensitive human health and ecological receptors within 200 m of the roads 
that trigger the screening criteria. The study area for construction dust is provided 
for the Scheme in Figure 5.3 (TR010034/APP/6.4). 

5.6 Baseline Conditions  

Local Air Quality Management  

Air Quality Management Areas (AQMA) 

5.6.1 The Greater Manchester AQMA and Glossop AQMA are within the air quality 
study area. The Greater Manchester AQMA has been jointly designated by local 
authorities within Greater Manchester and includes areas within the TMBC 
authority area.   

5.6.2 HPBC have designated AQMA’s in the Dinting Vale/Glossop area and also in the 
Tintwistle area.  The Tintwistle AQMA is not within the ARN but has been 
included for information in Table 5-4 and Figure 5.1 due to its proximity to the 
ARN.   
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• Adjacent to Woolley Lane (MMLR_025 and MMLR_026).  

• At the junction of the A57 Dinting Vale and A626 Glossop Road (Dinting Vale 
Junction) (MMLR_027).  

5.6.13 The highest annualised 2018 annual mean NO2 concentration of 74.2 g/m3 is 
located at the Mottram Moor Junction (MMLR_014).    

5.6.14 There are two exceedances of the annual mean NO2 AQS objective in 2018 for 
the M60 junction 24 to junction 27 survey locations M60J24J27_021 and 
M60J24J27_022 adjacent to the junction of A560 and Stockport Road West.  

5.6.15 Monitoring locations with exceedances are shown in Figure 5.1.     

5.6.16 Defra’s LAQM.TG(16) guidance suggests that if annual mean concentrations of 
NO2 exceeds 60 µg/m3 then it is likely that hourly mean concentrations would 
exceed the NO2 AQS objective for the 1-hour mean.  There are three sites that 
exceed 60 µg/m3 (MMLR_014, MMLR_015 and MMLR_064 - all adjacent to the 
A57 through Mottram).   

5.6.17 A further scheme specific diffusion tube monitoring survey commenced on 
18/08/2018 (TPU survey).  The survey is ongoing and covers some additional 
sites from those included in the MMLR survey. Details of the sites included in the 
TPU survey that are comparable to previous MMLR survey locations are 
provided in Appendix 5.4 Section 1.2.  The survey was paused between March 
2020 and September 2020 due to COVID-19 restrictions.  The monitoring 
locations are predominantly roadside.  

5.6.18 Details of the concentrations measured at scheme specific survey locations 
within the air quality study area of the Scheme are provided in Table 5-5 for and 
the locations are shown in Figure 5.1. Survey period means (January 2019 to 
December 2019) and the 2018 annualised means used for the model verification 
are presented in Table 5-6.  Results for the full survey period for all locations 
included in the TPU survey are provided in Appendix 5.4 Section 1.2.   

5.6.19 An adjustment factor of less than 1 has been applied to the survey period mean 
reflecting a nationwide trend in increased annual mean NO2 concentrations 
between 2018 and 2019. Annualisation has been undertaken in line with Defra’s 
LAQM.TG16 guidance which advises the use of background CMS for this 
process. Background CMS sites used in the adjustment measured higher annual 
mean concentrations in 2019 than in 2018. This is also true of all background 
CMS sites in the Greater Manchester area. This reflects a notably low wind 
speed year in 2019 with analysis of meteorological data from Manchester Airport 
indicating that 2019 had the lowest average windspeed and most calms days in 
the last 10 years. Sites included in the TPU survey did not typically have 100% 
data capture, which also impacted the factor applied to adjust to 2018. 
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5.7.16 With the Scheme in the opening year 2025 there are still exceedances of the 
annual mean NO2 AQS objective at 16 receptors but 15 have a decrease as a 
result of the Scheme i.e. a relative improvement in air quality. These 15 receptors 
are located adjacent to the A628 north of the Gun Inn Junction.  The decrease in 
concentrations at these 15 locations are due to a reduction in total traffic flow on 
the A57 Mottram Moor, west of the Gun Inn Junction (-12,572 AADT) and 
Woolley Lane (-13,760 AADT), as traffic transfers to the new link roads which are 
located at a greater distance from receptors . The reduction in traffic on the A57 
Mottram Moor and Woolley Lane results in a reduction in emissions and therefore 
there an associated reduction in concentrations at adjacent receptors.  The traffic 
changes in the A628 north of Gun Inn Junction do not sufficiently change to 
affect emission from this section of road.        

5.7.17 There is one receptor exceeding the annual mean NO2 AQS objective in the with 
and without Scheme scenario that will experience an increase (worsening) with 
the Scheme. This isolated receptor (R319) is located at the Dinting Vale junction 
and will have a ‘small’ increase of 1.7 µg/m3.  There is an increase in traffic on 
the A57 north of the Dinting Vale Junction (+2,571 AADT) as vehicles choose to 
switch route choice from the A626 Glossop Road to use the A57 north of the 
Dinting Vale Junction to access the new link roads.  This is not sufficiently 
outweighed by the reduction in traffic on the A626 Glossop Road with the 
Scheme (-868 AADT).  This results in a ‘small’ increase in concentration at R319, 
due to the overall increase in emissions from the combined traffic changes on 
each approach to the junction.   

5.7.18 In other parts of the air quality study area, annual mean concentrations are below 
the annual mean NO2 AQS objective both with and without the Scheme, but will 
experience increases and decreases in concentrations as a result of changes to 
route choice and associated traffic changes.  The combination of road traffic 
emissions, background concentrations and the distance of receptors from road 
sources are not sufficient to result in receptors in other parts of the study area 
experiencing concentrations above the annual mean NO2 AQS objective.  The 
changes in concentrations are as follows: 

• North of Mottram receptors adjacent to the new bypass (illustrated by R89 in 
Table 5-11) would experience an increase in concentrations due to the 
introduction of the new road, which introduces a new road emission source 
resulting in higher concentrations.  However, annual mean NO2 
concentrations would remain well below the AQS objective.  

• Around Woolley Bridge receptors (illustrated by R104 in Table 5-11) would 
experience an increase in concentrations due to the introduction of the new 
link road, which introduces a new road emission source resulting in higher 
concentrations.  However annual mean NO2 concentrations would remain 
below the AQS objective.  

• In Glossop receptors (illustrated by R127 in Table 5-11) would experience an 
increase in concentrations due to an increase in traffic flow on the A57 High 
Street East (+1,068 AADT) and A57 Sheffield Road (+1,165 AADT).  The 
increase in traffic on these roads results in an increase in emissions and 
therefore an associated increase in concentrations at adjacent receptors. 
However annual mean NO2 concentrations would remain below the AQS 
objective. 
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in the Scheme opening year (2025) has not been undertaken (as per the DMRB 
LA 105 (para 2.21.2)). 

5.7.24 Overall, the impact of the Scheme is an improvement in air quality for human 
health receptors and there is not a significant adverse effect due to the Scheme. 
The Scheme achieves the environmental objective to improve air quality in 
Mottram-in-Longdendale, through reduced congestion and removal of traffic from 
residential areas. 

Compliance Risk Assessment 

5.7.25 Compliance with the Air Quality Directive has been considered using the 
principles in DMRB LA 105 (paragraph 2.64 – 2.87) where Defra PCM model 
links coincide with the modelled area to aid the assessment of significance of 
effect.  Air quality modelling for the compliance risk assessment has been 
undertaken for receptor points at a distance of 4 m from roads included in the 
Defra PCM model and at all relevant qualifying features.   

5.7.26 Using the project air quality model, receptor points at a distance of 4 m from 
those roads included in the Defra PCM model were compared to concentrations 
taken from the Defra PCM model itself to determine whether the project air 
quality modelling aligns with the Defra PCM model. In accordance with DMRB LA 
105 (para 2.54) the comparison uses the project air quality modelling results 
without the Highways England LTTE6 projection factors applied.  The difference 
between the two models was found to be greater than 10% and therefore in line 
with DMRB LA 105 (paragraph 2.75.1) the project air quality model has been 
used to inform the compliance risk assessment.  The comparison is shown in 
Appendix 5.5 Section 1.3.   

5.7.27 The qualifying feature receptor locations included in the compliance risk 
assessment are given in Appendix 5.5 Section 1.3 and shown on Figure 5.4 
(TR010034/APP/6.4). Annual mean NO2 results for all qualifying feature receptor 
locations are provided in Appendix 5.5 Section 1.3. 

5.7.28 There are exceedances of the annual mean NO2 limit value of 40 µg/m3 in 2025 
without the Scheme at qualifying features adjacent to the A57 through Mottram 
and the A628 in Hollingworth, north of the Gun Inn Junction. However, all these 
qualifying feature locations are expected to have a decrease in concentrations 
with the Scheme in place, due to a reduction in traffic volume on the existing A57, 
as traffic transfers to the new link roads, which are located at a greater distance.  
The reduction in traffic on the existing A57 (Hyde Road (-16,365 AADT), Mottram 
Moor (-16,634 AADT) and Woolley Lane (-13,760 AADT)) results in a reduction in 
emissions from these roads and therefore an associated reduction in 
concentrations at adjacent locations. Despite reduction in concentrations two 
exceedances of the annual mean NO2 limit value of 40µg/m3 remain in 2025 at 
qualifying features adjacent to the A628 in Hollingworth, north of the Gun Inn 
Junction Table 5-13 below presents the maximum annual mean NO2 
concentration at qualifying features for Defra PCM model links that coincide with 
the project air quality model.   
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5.7.29 The human health receptor locations included in the air quality assessment 
across the full air quality study area, including those links not aligning to PCM 
links, have been included in the compliance risk assessment and there are not 
expected to be any additional locations away from the PCM model road network 
which exceed the annual mean NO2 limit value of 40 µg/m3 in the Scheme 
opening year with the Scheme.   

5.7.30 The Scheme would not result in an increase in concentrations of annual mean 
NO2 where there are existing exceedances of the annual mean NO2 limit value, 
nor would any new exceedances of the annual mean NO2 limit value be 
introduced by the Scheme.   Consequently, the Scheme is not considered to be a 
risk to non-compliance with the Air Quality Directive.  

Designated Habitats Impacts 

5.7.31 Total nitrogen deposition has been modelled for ecological receptors within 
relevant ecological sites. These cover one SAC (South Pennine Moors), one SPA 
(Peak District Moors), three SSSI, four LNR, and 71 non-statutory designated 
ecological sites (LWS, SBI and AW).  

5.7.32 The change in nitrogen deposition rates for ecological receptors within the SPA, 
SAC and SSSI sites and non-statutory designated sites are provided in Appendix 
5.5 Section 1.4.  

5.7.33 DMRB LA 105 (para 2.97 to 2.102, and Figure 2.98) provides designated habitat 
screening criteria for determining the need for further consideration of the 
impacts of nitrogen deposition.  The designated habitat screening criteria are 
considered to be exceeded where total nitrogen deposition is greater than the 
lower level of the relevant lower critical load, and the change in nitrogen 
deposition is greater than 1% of the relevant lower critical load.  Where these 
criteria are exceeded further consideration was given to the magnitude of the 
change in nitrogen deposition.  Where this is greater than 0.4 kg N/ha/yr then the 
significance of effect was assessed by a competent expert for biodiversity. 
Further details on the assessment methodology for designated habitats are 
provided in Appendix 5.3.   

5.7.34 The change in nitrogen deposition rates with the Scheme are less than the 
DMRB LA 105 designated habitat screening criteria and the magnitude of change 
of the nitrogen deposition is less than 0.4 kg N/ha/yr at all relevant statutory 
designated sites (SSSI, SAC, SPA and LNR). The competent biodiversity expert 
concluded the Scheme is therefore not expected to have a significant effect on 
the designated habitats within these sites.  

5.7.35 Given the number of non-statutory designated ecological sites within the air 
quality study area and the limited information available on designated features 
within them, detailed habitat identification was not undertaken for all the sites. 
Nitrogen deposition rates were therefore calculated for all non-statutory 
designated ecological site receptors as both “woodland” and “grassland” habitat 
types (for which there are different NO2 to nitrogen deposition conversion 
factors).  

5.7.36 As a precautionary approach, screening against the DMRB LA 105 designated 
habitat screening criteria was undertaken assuming a “woodland” habitat was 
present as there is a higher conversion rate of NO2 concentrations to nitrogen 
deposition for “woodland” habitat.   
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5.7.37 Changes to nitrogen deposition exceeding the DMRB LA 105 designated habitat 
screening criteria and with a magnitude of change of the nitrogen deposition 
greater than 0.4 kg N/ha/yr were identified in small areas at the boundary of the 
following four non-statutory designated sites:  

• Dark Peak NIA 

• Melandra Castle and Railway LWS 

• Peak Forest Canal North SBI 

• Shire Hill Ancient Woodland 

5.7.38 Ecological transect receptors meeting the designated habitat screening criteria 
for “woodland” habitats and where the changes of the nitrogen deposition are 
greater than 0.4 kg N/ha/yr are shown in Figure 5.5. 

5.7.39 In accordance with the procedure in DMRB LA 105 (as shown in the flow diagram 
Figure 2.98), detailed site investigation was required to determine whether there 
are species that could be adversely affected by increased nitrogen deposition 
within these four sites. Full details of the habitat types and site condition for the 
four sites, as identified following site investigation, are provided in Chapter 8, 
Appendix 8.4.   

5.7.40 Upon further investigation by a competent biodiversity expert, the Shire Hill 
Ancient Woodland was identified as containing a woodland habitat sensitive to 
nitrogen deposition within areas that could be impacted by changes in air quality.    
For the Dark Peak NIA and Peak Forest Canal North SBI sites “woodland” habitat 
was not found to be present and thus a lower nitrogen deposition conversion 
factor for a “grassland” habitat was appropriate, under which the designated 
habitat screening criteria is not exceeded. The habitats within the Melandra 
Castle and Railway LWS were not considered congruent with the designation of 
the LWS (consisting of a highly disturbed area with sparse self-seeded young 
trees, and presence of several invasive species).   

5.7.41 The significance of air quality effects on Shire Hill Ancient Woodland has been 
assessed by a competent biodiversity expert, which concluded that air quality 
effects at the site was not significant, based on the short term duration of the 
impact, and the relatively small area of impact, which is considered unlikely to 
lead to long-term perceptible changes of the composition and species richness 
within the woodland.  The full reasons for this judgement are set out in Chapter 8, 
Appendix 8.4 (TR010034/APP/6.5APP-172)).  

5.8 Design, Mitigation and Enhancement Measures  

Construction 

5.8.1 Construction activities for the Scheme represent a ‘high’ construction dust risk 
potential. Mitigation measures to control dust during construction would be 
specified within contract documentation, as detailed the First iteration 
Environmental Management Plan (EMP) (TR010034/APP/7.2(2)) and the 
Register of Environmental Actions and Commitments (REAC) 
(TR010034/APP/7.3REP1-037), prior to construction of the Scheme. The precise 
measures, suitable for a ‘high’ construction dust risk site would depend on the 
intended construction methods and the degree of dust generation of construction 
activities. If necessary, dust monitoring parameters and a programme will be 
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established, and the effectiveness of mitigation will be evaluated in line with 
DMRB LA 105 Table 2.108.1.  It is expected that the use of standard industry 
best practice would mitigate the risk of construction dust impacts in the majority 
of cases. 

5.8.2 Such measures may include but not necessarily be limited to: 

• Regular water-spraying and sweeping of unpaved and paved roads to 
minimise dust and remove mud and debris 

• Using wheel washes, shaker bars or rotating bristles for vehicles leaving the 
site where appropriate to minimise the amount of mud and debris deposited 
on the public highway 

• Sheeting vehicles carrying dusty materials to prevent materials being blown 
from the vehicles whilst travelling 

• Enforcing speed limits for vehicles on unmade surfaces and site haul roads to 
minimise dust entrainment and dispersion 

• Ensuring any temporary site roads are no wider than necessary to minimise 
their surface area 

• Damping down of surfaces prior to their being worked 

• Storing dusty materials away from site boundaries and in appropriate 
containment (e.g. sheeting, sacks, barrels etc.). 

Operation 

5.8.3 There are not expected to be any significant adverse effects with the Scheme for 
the human health receptors, ecological sites (SSSI, SAC, SPA, LNR and non-
statutory designations), or risk of compliance with the Air Quality Directive and so 
mitigation of the operational impacts for these receptors is not required.  

5.9 Assessment of Likely Significant Effects 

Significant effects 

Construction 

5.9.1 Any adverse air quality effects due to construction will be temporary and can be 
suitably minimised by the application of standard and appropriate mitigation 
measures. On this basis, there is unlikely to be a significant effect on air quality 
due to the construction of the Scheme. 

Operation 

5.9.2 Table 5-14 outlines supporting information used to arrive at the overall evaluation 
of air quality significance of the Scheme.   
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5.11 Monitoring  

5.11.1 Given that the Scheme is not expected to have any significant adverse effects on 
air quality during construction or operation, no further air quality monitoring is 
required in relation to operational or construction phase traffic.  It is expected that 
the use of standard industry best practice would mitigate the risk of construction 
dust impacts in the majority of cases, however, if necessary, a dust monitoring 
programme will be established to evaluate the effectiveness of mitigation 
measures. 

5.12 Summary 

5.12.1 The air quality study area is within the boundaries of three local authorities: 
TMBC, SMBC and HPBC. There are two designated AQMAs within the air quality 
study area; Greater Manchester AQMA, and Glossop AQMA. 

5.12.2 Local air quality monitoring data indicates that there are currently exceedances of 
annual mean AQS objective for NO2 in Denton, Hyde, Mottram, Woolley Bridge, 
Hollingworth and Dinting Vale. There are also exceedances of the hourly mean 
AQS objective for NO2 adjacent to the A57 in Mottram.  There are no 
exceedances of particulate matter AQS objectives in the air quality study area.  

5.12.3 During construction, there is the potential for increased emissions of dust, 
however, with the application of appropriate mitigation significant effects at 
nearby receptors would be unlikely. Additional traffic during the construction 
phase and construction related traffic management measures have been 
determined as unlikely to affect air quality. 

5.12.4 During operation, there would be no significant adverse effect on human health 
due to the Scheme, and the overall impact of the Scheme would be an 
improvement in air quality. The Scheme achieves the environmental objective to 
improve air quality in Mottram-in-Longdendale, through reduced congestion and 
removal of traffic from residential areas. 

5.12.5 The air quality within the study area changes from exceedances of the annual 
mean NO2 AQS objective in the opening year at 76 modelled sensitive receptors 
without the Scheme to 16 receptors with the scheme in place. Of these 76 
receptors, 75 have a decrease in concentrations (improvement), with 60 no 
longer exceeding when the Scheme is in place.  These receptors are located 
adjacent to the A57 in Mottram, at the Gun Inn Junction, and adjacent to the 
A628 north of the Gun Inn Junction. Of the 75 decreases, 66 have a ‘large’ 
decrease with the Scheme, and 57 of the 66 decrease to such an extent that 
exceedances of the annual mean NO2 AQS objective are removed with the 
Scheme in place. The decreases in concentrations are primarily due to a 
reduction in traffic flow on the existing A57 on Hyde Road, Mottram Moor and 
Woolley Lane as traffic transfers to the new link roads. The reduction in traffic on 
the existing A57 results in a reduction in emissions and therefore an associated 
reduction in concentrations at adjacent receptors.      

5.12.6 One receptor at the Dinting Vale Junction has a ‘small’ increase in concentrations 
with the Scheme due to traffic flow increasing on the A57 north of Dinting Vale 
Junction.  

5.12.7 In other parts of the air quality study area, annual mean concentrations are below 
the annual mean NO2 AQS objective with and without the Scheme, but will 
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experience increases and decreases in concentrations as a result of changes to 
route choice leading to changes in traffic levels and hence changes in emissions 
and therefore concentrations at adjacent receptors.       

5.12.8 There are exceedances of the annual mean NO2 limit value in 2025 at PCM 
qualifying features adjacent to the A57 through Mottram (without and with the 
Scheme), and at qualifying features adjacent to the A628 north of the Gun Inn 
Junction (without the Scheme). All qualifying features with exceedances in 2025 
reduce concentrations with the Scheme, due to a reduction in traffic volume on 
the existing A57 through Mottram as traffic transfers to the new link road. 
Consequently, the Scheme is not considered to affect the risk of non-compliance. 

5.12.9 During operation, there is no significant effect on the statutory designated 
habitats (SPA, SAC, SSSI and LNR), nor on the non-statutory designated sites 
within the study area (LWS, SBI and AW).  

5.12.10 The Greater Manchester CAZ has been developed in parallel with the Scheme, 
so it was not possible to consider the CAZ within the Scheme traffic and air 
quality modelling. However, the air quality assessment undertaken can be 
considered a worst-case representation of pollutant concentrations as it excludes 
the CAZ. It is anticipated that the CAZ would bring about further improvements in 
concentration of annual mean NO2.   

5.12.11 Overall the scheme is consistent with the requirements set out in paragraphs 
5.12 and 5.13 of the NPS NN as it would not trigger a significant adverse air 
quality effect, nor would it affect the UK’s reported ability to meet the annual 
mean NO2 limit value in the shortest timescale possible. 
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