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Executive Summary 
 
This report sets out Highways England’s approach and completion of the Phase 1 assessment 
for the 101 SRN PCM links identified in the PCM model as having concentrations above the limit 
value for annual mean nitrogen dioxide concentration in 2018. 
 
The report covers the development of the baseline maps, which include the local air quality 
features of interest; for example the location of each PCM link, local monitoring data and 
sensitive receptors or locations of public access. 
 
Various mitigation measures considered by Highways England over recent years are explored 
for each of the 101 SRN PCM links and whether, if they were introduced, could they deliver 
compliance with the limit values in a shorter timescale then the modelled PCM concentrations. 
 
The audit report then brings together the local baseline conditions and, where applicable, 
potential mitigation measures and summarises whether consideration of individual links should 
stop at the end of Phase 1; requires advice from JAQU as to whether any further assessment is 
required; or progress through to Phase 2.  The findings are summarised in the Table below. 

 

Outcome Numbers of SRN PCM Links 

Recommend to stop at Phase 1 15 

Recommend to progress to Phase 2 86 

Total 101 
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1.  Introduction 
 

1.1. Purpose 
1.1.1. The purpose of this report is to set out the methodology and approach adopted for 

completion of the Phase 1 Baseline Mapping and Audit Report, and should be read 
alongside the baseline maps and completed audit reports for the 101 SRN PCM 
links. 
 

1.1.2. A map is provided of each PCM link which includes any features that are important 
to the consideration of whether additional assessments are required, i.e. should the 
link progress through to Phase 2.  The audit reports provide the summary 
information for each SRN PCM link and an initial high level review of possible 
mitigation measures.  The audit report provides a recommendation on whether the 
SRN PCM Link should be taken forward to further assessment stages, they also 
record the outcome of JAQU’s review (which either agrees or disagrees with 
Highways England analysis that the SRN PCM Link is taken forward to further 
assessment stages, plus any justification for their decision). 

 
1.2. Structure of this Report 
1.2.1. The report initially covers how the baseline maps were constructed followed by the 

development of the evidence that supports the reported mitigation measures.  The 
report concludes with the completion of the audit, bringing all this information 
together and the development of the advice of whether to progress to Phase 2 
(Detailed Traffic and Air Quality Assessment). 
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2. Baseline Maps 
 

2.1. Introduction 
2.1.1. The baseline maps summarise the key features around each of the 101 SRN PCM 

links, including a map of the local areas, the current reported annual mean nitrogen 
dioxide (NO2) PCM concentrations, local air quality monitoring data, the presence or 
absence of Air Quality Management Areas (AQMA), the location of qualifying 
features (public access, e.g. footpaths, or sensitive receptors e.g. residential 
properties) and traffic characteristics. 

 
2.2. PCM Link & Concentrations 
2.2.1. Each baseline map includes the unique Census ID for the PCM link, the road name 

for the SRN, e.g. M4, A1; and the broad geographical location.  The Highways 
England region (i.e. the area team responsible for maintaining the part of the 
network the SRN PCM link resides) has been identified for ease of reference to the 
relevant air quality focal point.  The ‘Air Quality Description’ sets out a brief 
narrative on the key features alongside the PCM link e.g. sensitive receptors within 
15m or public access alongside the PCM link. 
 

2.2.2. The modelled annual mean NO2 concentrations between 2018 (current year) up to 
2023 and the last reported exceedance year in the PCM model for any of the SRN 
PCM links are presented.  Concentrations above the limit value are shown in bold 
red, and values below the limit value in green. 

 
2.3. Map of the Local Area 
2.3.1. The exact spatial extents of each of the 101 SRN PCM links has been obtained from 

Defra’s published GIS shapefiles1 (current at the time of producing this report) and 
overlain on GoogleMaps™.  This allowed for the satellite mapping to be used for 
each of the SRN PCM links, which enable key features such as housing, schools, 
hospitals (etc) and locations of public access to be identified.  The use of satellite 
mapping provides the context for the each PCM link and whether there were any 
other potential features of interest e.g. local roads, nearby town and cities or 
industrial / commercial areas. 

 
2.4. Air Quality Monitoring Data 
2.4.1. Highways England monitoring database has been reviewed to identify whether any 

air quality monitoring for NO2 has been undertaken, either alongside or in the local 
area around the PCM link, and the average concentration for the relevant year(s) 
the monitoring took place. 
 

2.4.2. Recently published local authority air quality reports, or data held elsewhere on the 
relevant local authority’s website, has been reviewed to identify whether any air 
quality monitoring for NO2 has been undertaken either alongside or in the local area 
around the PCM link and the average concentration for the relevant year(s) the 
monitoring took place. 

                                                
1 https://uk-air.defra.gov.uk/library/no2ten/2017-no2-projections-from-2015-data  

https://uk-air.defra.gov.uk/library/no2ten/2017-no2-projections-from-2015-data
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2.4.3. Where monitoring has been undertaken, either by Highways England or the local 

authority, the approximate location of each monitoring site has been denoted by a 
blue dot and reference number on the map.  A table of monitored concentrations 
for each year for each monitoring location is included alongside the base line map. 

 
2.5. Air Quality Management Areas 
2.5.1. For each SRN PCM link the latest published air quality reports for the adjoining local 

authorities have been reviewed to establish the presence of any AQMAs in the near 
locality.  Where there are one or more AQMAs; either covering specifically the SRN 
PCM link, the adjoining local roads or borough wide; they have been depicted on the 
maps.  Each AQMA has been annotated and the details of the AQMA, the relevant 
local authority and the basis for the declaration, e.g. annual mean NO2, recorded in 
the corresponding table. 

 
2.6. Qualifying Features 
2.6.1. The satellite mapping in Google Maps and ‘Street view’ feature has been used to 

identify qualifying features within 50m of each SRN PCM link, which include: 

• Sensitive receptors: houses, schools, hospitals, care homes, libraries, etc 

• Public access: footpaths, cycle ways, bridle ways 
 

2.6.2. The 50m boundary represents a precautionary approach based on the extents over 
which Highways England has monitored and / or modelled annual mean NO2 
concentrations of 40µg/m³ or more.  In line with JAQU’s advice to local authorities 
particular interest has been paid to qualifying features (and monitoring data) within 
15m of the kerbside / running lane. 
 

2.6.3. Areas of sensitive receptors have been denoted as yellow hatched boxes on the map 
and public access as solid yellow lines. 

 
2.7. Junctions 
2.7.1. JAQU’s has issued guidance to local authorities that measurements should not be 

undertaken within 25m of a junction, including the entirety of the junction, as it is 
not representative of the wider road network.  For motorways and trunk roads the 
extents of a junction has been as defined as the entirety of the junction up to and 
including 25m from the edge of the slip roads. 
 

2.8. Traffic Data 
2.8.1. Highways England’s WebTRIS2 traffic database and the Department for Transport 

(DfT) traffic count site3 (where no WebTRIS counts were available) were 
interrogated to identify the nearest traffic measurement site to the SRN PCM link.  
The annual average traffic flows, percentage of heavy duty vehicles and average 
vehicle speeds (not all sites include measured speeds) are available from WebTRIS.  

                                                
2 http://webtris.highwaysengland.co.uk/ 
3 http://www.dft.gov.uk/traffic-counts/ 
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The DfT site only includes data on flow and does not include any information on 
speed. 
 

2.8.2. For each site where there is available traffic data this has been marked on the map 
to identify where the traffic count was taken. 

 
2.8.3. Traffic data from 2017 has been selected, unless data for that year is not available; 

in which case traffic data from the nearest available year has been obtained. 
 

2.8.4. Traffic characteristics for each carriageway have been identified, along with any 
adjoining sections of the SRN.  In all instances the unique WebTRIS ID, or DfT count 
site has been recorded on the map and the traffic characteristics recorded in the 
supporting table. 

 
2.8.5. Whilst annual average speed data is recorded, Google Maps Traffic feature set to 

‘Typical Traffic’ has been reviewed to establish a representation of different traffic 
conditions e.g. free flow, light or heavy congestion for times for different time of the 
days.  The time periods are set as morning (AM: 7-10), day time (IP: 10-16), evening 
(PM: 16-19) and overnight (OP: 19-7).  The traffic conditions between Monday and 
Friday were reviewed and professional judgement used to describe the most 
representative driving conditions for the four time periods. 

 
2.8.6. The information is presented alongside the map in the corresponding table for both 

carriageways as a series of coloured blocks for each time period (green for free 
flowing conditions to dark red congested conditions). 

 
2.9. Bus Stops 
2.9.1. A review of all the trunk road sections of the 101 SRN PCM links i.e. not motorways, 

using Google Maps has been completed to determine whether there are any bus 
stops along the corresponding section of the SRN PCM link or adjacent sections of 
the same road.  The locations of the bus stops have been depicted on the map. 
 

2.9.2. Where bus stops have been identified, the different types and number of bus 
services have been identified.  The corresponding bus timetable for each of the bus 
service has been reviewed to determine total number of bus journeys along the SRN 
PCM link.  Where there are multiple bus services, the total number of journeys has 
been aggregated to calculate a representation of the total number of buses for the 
SRN PCM link. 

 
2.9.3. This information is used in the audit reports to inform the potential improvements 

reduction in NO2 concentrations associated with the potential retrofit of non-Euro VI 
buses to an equivalent Euro VI emissions standard. 

 
2.10. Nearby Major Projects 
2.10.1. A list of all major project schemes, as described in the Roads Investment Strategy, in 

the near vicinity of each of the SRN PCM links or could have the potential to 
influence traffic flows on the SRN PCM link have been documented on the maps. 
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2.11. Commentary 
2.11.1. A commentary boxes allows for any other key features or points of interest to be 

recorded. 
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3. Mitigation 
 

3.1. Electric Vans 
3.1.1. Highways England has undertaken research exploring the challenges and 

opportunities to using electric vans on the SRN.  The project worked with a small 
number of companies to trial a number of vans over a 9 month period, to determine 
whether this would be a viable proposition.  In parallel, work was undertaken to 
understand the number of electric vans that could be available in the UK to support 
such a scheme over the next 2 to 5 years and the mechanism for promoting their 
uptake. 
 

3.1.2. The conclusion of this work is that it would be possible to promote around 250 
electric vans in any one location through the creation of a specialist van centre, 
operating a try-before-you-buy policy.  The research identified that the maximum 
number of vans that could be brought forward in any one year in the UK would be 
approximately a 1,000 electric vans, which limits the number of specialist van 
centres that could be created. 
 

3.1.3. The latest version of the emissions factor toolkit v8 (EFT) was set up using ‘Detailed 
Option 3’, with 250 vehicles entered for motorway category and LGV [vans] set to 
100%.  All other vehicle categories were set to 0%.  Three speeds of 50mph (80kph), 
60mph (96kph) and 70mph (112kph), corresponding to speed limits on single, dual 
and motorways respectively were calculated using EFT.  EFT was set to 2020 which 
represented the earliest year that the maximum of 250 electric vans could be 
achieved.  The age of the van fleet and distribution of Euro 1 to 6 vans in 2020 is 
based on the underpinning distribution in EFT. 
 

3.1.4. The emissions for the 3 speeds in g/km/s were entered converted to a road NOx 
concentration at a distance 4m from the kerbside / edge of the running lane using 
the Design Manual for Roads & Bridges (DMRB) air quality spreadsheet model.  A 
proxy road NO2 concentration was calculated assuming half of NOx is NO2.  Table 3.1 
presents the calculated NOx emissions, NOx and NO2 concentration for the 3 speeds. 
 
Table 3.1  NOx Emissions and NOx and NO2 Concentrations for 250 Vans 

Speed (mph) NOx emissions 
(g/km/s) 

Road NOx 
Concentration 

(µg/m³) 

Road NO2 
Concentration 

(µg/m³) 

50 0.00222 0.2 0.1 

60 0.00278 0.3 0.2 

70 0.00390 0.4 0.2 

 
3.1.5. It is assumed that the maximum change in NO2 would correspond to the removal of 

the equivalent 250 van presented in Table 3.1 corresponding to the speed of the 
road.  For example, for a motorway with a speed of 70mph, the maximum reduction 
in NO2 would be 0.2µg/m³. 
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3.2. Speed Management 
3.2.1. DfT has requested that Highways England considers the use of speed limits on the 

SRN as mechanism to try and support compliance in the shortest timescales 
possible. 
 

3.2.2. Highways England has commissioned Transport Systems Catapult (TSC), working 
with TNO (Netherlands Organisation for Applied Science Research) to undertake the 
analysis of changes in vehicle emissions for a range of different driving conditions on 
the motorway and trunk road network.  This work is ongoing and whilst general 
trends are starting to emerge from the research e.g. around the effects that 
congestion has on vehicle emissions, and the influence of 50% of road users driving 
faster than 70mph4 as set out in the DfT road statistics, they are not sufficiently 
developed to be used as part of the Phase 1 assessment. 
 

3.2.3. To support the Phase 1 assessment, vehicle emissions from the latest version of the 
emissions factor toolkit v8 (EFT) has been used to generate a series of emission 
profiles representing: 

• ‘Normal Motorway’ – assumes that 50% of cars and vans are travelling faster 
than 70mph 

• Enforced 70mph speed limit – assumes no vehicles travelling faster than 
70mph 

• 60mph speed limit – assumes no vehicles travelling faster than 60mph 

• 50mph speed limit – all vehicles travelling at 50mph 
 

3.2.4. Across the network there is a variation in total vehicle flows and numbers of Heavy 
Goods Vehicles (HGVs) on individual sections of the SRN.  A range of flows between 
20,000 and 200,000 at 10,000 increments for 5%, 10%, 15% and 20% HGVs have 
been run through EFT for the four speed scenarios.  Table 3.2 presents an example 
of the traffic data configuration used in EFT for the four speed scenarios; based on a 
flow of 150,000 AADT and 10% HGVs. 
 

3.2.5. An average speed of 65mph (104 kph) has been used for those cars and vans not 
driving faster than 70mph and makes an allowance for drivers in lanes 1 and 2 
whose average travel speed is slightly below the speed limit.  EFT assumes that HGVs 
are capped to a maximum speed of 53mph (86kph). 
 

  

                                                
4 https://www.gov.uk/government/statistical-data-sets/spe01-vehicle-speeds#table-spe0111 
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Table 3.2  Traffic Composition for a ‘Normal Motorway’ and Series of Speed Limits 

Traffic Scenario Flow Split %HGVs Speed (kph) 
/ [mph] 

Normal Motorway - assumes that 50% of cars and vans are travelling > 70mph 

HGVs 15000 100 96 [60] 

50% of cars and vans travelling <70mph 67500 0 104 [65] 

50% of cars and vans travelling >70mph 67500 0 128 [80] 

Enforced 70mph speed limit 

HGVs 15000 100 96 [60] 

50% of cars and vans travelling up to 70mph 67500 0 104 [65] 

50% of cars and vans travelling at 70mph 67500 0 112 [70] 

60mph speed limit 

HGVs 15000 100 96 [60] 

50% of cars and vans travelling at 60mph 67500 0 96 [60] 

50% of cars and vans travelling at 60mph 67500 0 96 [60] 

50mph speed limit 

HGVs 15000 100 80 [50] 

50% of cars and vans travelling at 50mph 67500 0 80 [50] 

50% of cars and vans travelling at 50mph 67500 0 80 [50] 

 
3.2.6. For the purposes of the Phase 1 assessment, to provide an indication of the 

potential change in NOx emissions and consequent road NO2 concentrations, an 
implementation date of 2021 has been assumed.  The speed limits are assumed to 
be in operation 24 hours a day, 7 days a week. 
 

3.2.7. Where speed limits are a potential mitigation measure, the earliest implementation 
date and change in NO2 concentrations will be reviewed in more detail on a link-by-
link basis as part of the Phase 2 assessment, including a consideration of alternative 
operating regimes for the duration of the speed limits. 
 

3.2.8. The four speed scenarios have been run through EFT, to calculate NOx emissions for 
the different flow and %HGV configurations.  To calculate the total emissions for 
each flow and %HGV the emissions for the three component parts i.e. HGVs, cars 
and vans <70mph and cars and vans >70mph have been added together. 

 
3.2.9. The DMRB air quality model has been used to convert the NOx emissions to a road 

NOx concentration at a distance of 4m from the kerbside / running lane.  A proxy 
road NO2 concentration was calculated assuming half of NOx is NO2. 

 
3.2.10. To calculate the change in road NO2 for the different speed limits, the calculated 

road NO2 for the proposed speed limit were taken away from the road NO2 for the 
current operating regime e.g. ‘normal motorway’ or 60mph speed limit.  The 
observed daily average speed has been round to the nearest 10mph to support the 
Phase 1 assessment. 
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3.2.11. For each of the 101 SRN PCM links the current speed limits and average measured 
speeds as reported on the baseline maps (see Section 2.8) have been used to inform 
the assessment, and the speed limit options available.  For example if a link has a 
speed limit of 70mph, but with an observed daily average speed of 63mph, this 
would be rounded down to 60mph and the possible option in this example would be 
to look at a 50mph speed limit. 

 
3.2.12. Where there are a number of speed limit options available e.g. 60mph and 50mph 

and implementing either speed limit would equally achieve compliance in the 
shortest timescales possible then the higher speed limit would be selected. 

 
3.2.13. There are a number of SRN PCM links where the speed limit is already 50mph, e.g. 

the A3 in Guildford, and consequently in these cases lowering the speed limit further 
is not an option.  These are recorded in the audit report for the specific SRN PCM 
links. 

 
 

3.3. Bus Retrofit 
3.3.1. The number of buses and coaches using the motorway network is very small 

compared to the total number of vehicles travelling on the motorway on a daily 
basis.  As agreed with JAQU only trunk roads have been considered for potential bus 
retrofit. 
 

3.3.2. A retrofit scheme assumes taking a non-Euro VI bus and adding additional unit into 
the exhaust system, leading to a reduction in NOx emissions.  It is assumed that for 
the purposes of the Phase 1 assessment that an introduction of a retrofit system 
would result in an equivalent emissions as a Euro VI bus. 

 
3.3.3. The latest version of EFT was set up using ‘Detailed Option 1’, with 1000 vehicles 

entered for urban road category and buses and coaches set to 100%.  All other 
vehicle categories were set to 0%.  Three speeds of 40mph (64kph) 50mph (80kph), 
and 60mph (96kph), corresponding to speeds observed on urban trunks and 
reflecting the maximum speed limit for buses were calculated using EFT.  EFT was 
set to 2020 which represented a notional year that a bus retrofit scheme could be 
introduced for the Phase 1 assessment.  The age of the bus and coach fleet and 
distribution of Euro I to IV buses and coaches in 2020 is based upon the 
underpinning distribution in EFT. 
 

3.3.4. 1,000 vehicles were entered into EFT to overcome rounding errors associated with 
the number of decimal places for just one vehicle and not because it is 
representative of a 1,000 bus journeys on individual SRN PCM links. 

 
3.3.5. To calculate the equivalent Euro VI emissions, the ‘User Euro’ feature of EFT was 

selected and the euro split set to 1 for Euro VI buses and coaches i.e. all vehicles to 
have Euro VI emissions. 
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3.3.6. The difference in NOx emissions between the default bus composition in EFT and all 
buses assumed to have Euro VI emissions was calculated for the three speeds. 
 

3.3.7. The emissions for the 3 speeds in g/km/s were converted to a road NOx 
concentration at a distance 4m from the kerbside / edge of the running lane using 
the Design Manual for Roads and Bridges (DMRB) air quality spreadsheet model.  A 
proxy road NO2 concentration was calculated assuming half of NOx is NO2.  Table 3.2 
presents the calculated NOx emissions, and NOx and NO2 concentration for the 3 
speeds in 2020, for the default EFT fleet profiles and ‘With retrofit option’. 
 
Table 3.3  NOx Emissions and NOx and NO2 Concentrations for 1,000 buses 

Speed 
(mph) 

NOx 
emissions 
(g/km/s) 

Road NOx 
Concentration 

(µg/m³) 

Road NO2 
Concentration 

(µg/m³) 

Road NO2 
Concentration 

(µg/m³) per bus 

EFT Fleet Profile 

40 0.014382 3.7 1.9 0.0019 

50 0.012213 3.2 1.6 0.0016 

60 0.011448 3.0 1.5 0.0015 

With Retrofit 

40 0.002103 0.5 0.3 0.0003 

50 0.00135 0.4 0.2 0.0002 

60 0.001017 0.3 0.1 0.0001 

 
3.3.8. The road NO2 concentrations per bus presented for the ‘EFT fleet profile’ and ‘With 

retrofit’ in Table 3.3 are used to calculate the potential changes in NO2 
concentrations improvement for individual SRN PCM links with identified bus flows.  
In 2020 the fleet composition data in EFT indicates that 65% of buses would already 
be Euro VI.  This means that only 35% of the bus fleet on an individual link would be 
eligible for retrofit. 

 
3.3.9. For example if a SRN PCM link with a speed of 40mph has a total daily bus flow of 

200 buses, then 130 of them (200 x 0.65) would already be Euro VI.  70 would be 
non-Euro 6 and eligible for a retrofit option.  To calculate the changes in bus NO2 
concentrations brought about with the retrofit option the 200 buses are multiplied 
by both the EFT Fleet Profile (200 x 0.0019µg/m³ = 0.38µg/m³) and With Retrofit 
value (200 x 0.0003µg/m³ = 0.06µg/m³).   The change in NO2 concentrations 
associated with the bus retrofit option = 0.38µg/m³ - 0.06µg/m³, which equates to a 
reduction in NO2 concentrations of 0.32µg/m³. 

 
3.3.10. The approach exemplified in 3.3.9 has been applied to each of the trunk road SRN 

PCM links with identified bus movements. 
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3.4. HGV Retrofit 
3.4.1. Heavy Goods Vehicles (HGVs), which encompasses rigid and articulated lorries, make 

up around 5% to 20% of the total flow on the SRN, depending on the type of road 
and location on the SRN.   
 

3.4.2. JAQU have asked Highways England to consider the potential changes in NO2 
concentration associated with the introduction of a retrofit scheme for HGVs.  A 
retrofit scheme assumes taking a non-Euro VI HGV and adding a unit into the 
exhaust system, leading to a reduction in NOx emissions.  It is assumed that for the 
purposes of the Phase 1 assessment that an introduction of a retrofit system would 
result in an equivalent emissions as a Euro VI HGV. 

 
3.4.3. Currently there is no accredited retrofit system for HGVs nor is there an approved 

Government scheme for their roll out in the UK.  Consequently this section of the 
methodology and the outcomes that inform the audit reports are hypothetical. 

 
3.4.4. The latest version of the emissions factor toolkit v8 (EFT) was set up using ‘Detailed 

Option 1’, with 10,000 vehicles entered for motorway road category and HGVs set to 
100%.  All other vehicle categories were set to 0%.  10,000 represents the 
approximate number of HGVs on an average motorway and also to overcome any 
rounding errors associated with just calculating the emissions for just one vehicle. 

 
3.4.5. Three speeds of 40mph (64kph), 50mph (80kph), and 60mph (96kph), corresponding 

to speeds observed on trunk roads and motorways and reflecting the maximum 
speed limit for HGVs were calculated using EFT.  EFT was set to 2020 which 
represented a notional year that a theoretical HGV retrofit scheme could be 
introduced for the purposes of the Phase 1 assessment.  The age of the HGV fleet 
and distribution of Euro 1 to 6 HGVs in 2020 is based on the underpinning 
distribution in EFT. 
 

3.4.6. To calculate the equivalent Euro VI emissions, the ‘User Euro’ feature of EFT was 
selected and the euro split set to 1 for rigid and articulated Euro VI HGVs i.e. all 
vehicles to have Euro VI emissions. 
 

3.4.7. The difference in NOx emissions between the default HGV composition in EFT and all 
HGVs assumed to have Euro VI emissions brought about by the theoretical retrofit 
scheme was calculated for the three speeds. 
 

3.4.8. The emissions for the 3 speeds in g/km/s were converted to a road NOx 
concentration at a distance 4m from the kerbside / edge of the running lane using 
the Design Manual for Roads & Bridges (DMRB) air quality spreadsheet model.  A 
proxy road NO2 concentration was calculated assuming half of NOx is NO2.  Table 3.4 
presents the calculated NOx emissions, NOx and NO2 concentration for the 3 speeds 
in 2020 based on the default EFT fleet profiles and ‘With theoretical retrofit system’. 
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Table 3.4  NOx Emissions and NOx and NO2 Concentrations for 10,000 HGVs 

Speed 
(mph) 

NOx 
emissions 
(g/km/s) 

Road NOx 
Concentration 

(µg/m³) 

Road NO2 
Concentration 

(µg/m³) 

Road NO2 
Concentration 

(µg/m³) per 
HGV 

EFT Fleet Profile 

40 0.062622 6.1 3.0 0.00030 

50 0.047729 4.6 2.3 0.00023 

60 0.044204 4.3 2.1 0.00021 

With Theoretical Retrofit System 

40 0.020148 2.0 1.0 0.00010 

50 0.013992 1.4 0.7 0.00007 

60 0.012531 1.2 0.6 0.00006 

 
3.4.9. The road NO2 concentrations per HGV presented for the 'EFT fleet profile' and 'With 

theoretical retrofit system' in Table 3.4 are used to calculate the potential changes 
in NO2 concentrations improvement for all SRN PCM links.   
 

3.4.10. In 2020 the default fleet composition data in EFT indicates that 30% of HGVs are 
classed as rigid and 70% are classified as articulated HGVs.  These are further split 
into Euro VI and non-Euro VI, with 77% of rigid HGVs already Euro VI in 2020 and 
90% of articulated HGVs.  This means that only 23% of rigid HGVs and 10% of 
articulated HGVs on an individual link would be eligible for retrofit. 

 
3.4.11. For example if a SRN PCM link, with an average speed of 50mph has a total daily 

flow of 10,000 HGVs, then 3,000 would be rigid and 7,000 articulated.  Of the rigid 
HGVs, 2310 of them (3,000 x 0.77) would already be Euro VI and for the articulated 
HGVs 6,300 of them (7,000 x 0.90) would be Euro VI.  This leaves 1,390 HGVs (690 
rigid + 700 articulated) would be non-Euro 6 and eligible for a theoretical retrofit 
system option.   

 
3.4.12. To calculate the changes in HGV NO2 concentrations brought about the retrofit 

option the 10,000 HGVs are multiplied by both the EFT Fleet Profile (10,0000 x 
0.00023µg/m³ = 2.3µg/m³) and ‘With Theoretical Retrofit system’ value (10,000 x 
0.00007µg/m³ = 0.7µg/m³).   The change in NO2 concentrations associated with the 
retrofit option = 2.3µg/m³ - 0.7µg/m³, which would equate to a reduction in NO2 
concentrations of 1.6µg/m³. 

 
3.4.13. The approach exemplified in 3.4.11- 3.4.12 has been applied to all SRN PCM links. 
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3.5. 9.5m High Barriers 
3.5.1. Highways England has undertaken NO2 monitoring behind a 9.5m high barrier with 

an 11m cantilever, alongside the A16 in Dordrecht, the Netherlands. 
 

3.5.2. A number of monitoring transects using NO2 diffusion tubes were installed alongside 
the A16.  Two control transects which were located in areas not affected by the 
barrier and three transects were installed directly behind the barrier.  The purpose 
of the monitoring was to determine whether there was any measurable difference 
in NO2 concentrations behind the barrier when compared to the control transects 
for the same traffic flow and speed along the A16. 
 

3.5.3. Based on the monitored evidence, Highways England has developed the following 
emerging advice on mitigation for NO2 concentrations behind this type of barrier: 

 

• A maximum of 5µg/m³ reduction in annual mean NO2 concentrations within 
the first 50m back from the barrier 

• A maximum of 2µg/m³ reduction in annual mean NO2 concentrations 
between 50m and 200m back from the barrier 

 
3.5.4. Where a site has been identified along a SRN PCM link with the potential to build a 

9.5m high cantilever barrier than a maximum of 5µg/m³ has been subtracted from 
the annual mean NO2 concentration from the PCM model. 
 

3.5.5. A review of all 101 SRN links has identified the following three locations where it 
may be possible to build a barrier to deliver compliance in a shorter timescale.  The 
locations are: 

 

• M4 (PCM Links 26012 & 18487) 

• A3 (PCM Link 17736).   
 

3.5.6. Highways England has commissioned a barrier feasibility studies for these three 
locations.  The purpose of the feasibility studies is to establish whether it is possible 
to actually build a barrier in these locations, taking into account such factors as 
ground conditions, location of any services, the visual impacts of such a structure 
and the local context.  The Phase 2 assessment (Commission No. 1) and audit 
reports will be updated based on the findings of the barrier feasibility study 
indicating whether it is still possible to build a barrier alongside those SRN PCM link. 
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3.6. Other Local Measures 
3.6.1. Each of the 101 SRN PCM link has been reviewed to see if there are additional 

location specific measures that could be delivered to help support compliance in the 
shortest timescales possible.  Options currently being explored are: 
 

• Legally whether we can temporarily close or divert public access within our 
land holding where there are alternative routes or moved to be more than 
15m away from the SRN.  Where the public access is in the ownership of 
others e.g. the local authority, they would be the determining authority.  
Highways England would need to explore with the determining authority 
whether they were amenable to closing / diverting the public access, subject 
to their own legal considerations. 

• For SRN links where there are five or less residential properties, see if it is 
possible to buy the properties and either demolish them, or apply for a 
change of use to commercial. 

 
3.6.2. Depending on the type of local measures identified, there may be a need to 

undertake additional assessments, e.g. landscape and visual impacts, prior to 
determining whether the measures could be progressed.   
 

3.6.3. It may be that we need to progress Compulsory Purchase Order(s) (CPO), if 
voluntary agreements cannot be agreed, to secure the property or public access 
owned by others, which could take around 2 years and likely to require a planning 
inquiry. 
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4. Air Quality Audit Report 
 

4.1. Introduction 
4.1.1. The Audit Report summarises the information from the baseline maps, providing the 

local context, availability of traffic and air quality monitoring data etc.  Then, based 
on the JAQU criteria (i.e. qualifying features within 15m of the PCM Link, which 
includes public access or sensitive receptor e.g. residential property), recommends 
whether further consideration of the PCM link is necessary.  The report includes 
JAQU’s recommendation as to whether they agree or disagree with Highways 
England recommendation, with their reasons. 
 

4.2. Summary of Baseline Maps 
4.2.1. This section of the audit report includes the relevant census ID, road name, local 

authority and reported annual mean NO2 concentrations from the PCM model. 
 

4.2.2. Based on JAQU’s criteria the baseline maps have been reviewed to establish if there 
are any sensitive receptors or locations of public access within 15m of the SRN, and 
therefore whether, depending on the availability of, and / or measured NO2 
concentrations, mitigation measures need to be investigated.   

 
4.2.3. The PCM links have also been reviewed to see if any or all of the PCM links reside 

within a junction or 25m from the edge of the junction (see Section 2.7).   
 

4.2.4. Where there are sensitive receptors or public access between 15m and 50m they 
have been noted in this section of the form, even though they do not meet the 
specified criteria from JAQU.   
 

4.2.5. The next section of audit report deals with local air quality monitoring.  Initially 
where monitoring data is available within 10m of the SRN PCM link, in line with 
JAQU’s guidance, it is then reviewed to establish the context for any local sensitive 
receptors or public access. 

 
4.2.6. Where there are monitoring sites between 10m and 50m these have been noted in 

this section of the form, even though they do not meet the specified criteria from 
JAQU, including any measured annual mean concentrations. 

 
4.2.7. Taking into account the location of sensitive receptors / public access and measured 

NO2 concentrations meeting JAQU’s criteria; mitigation measures are considered on 
a link-by-link basis.  Where there is an absence of monitoring data then the 
precautionary principal has been adopted and mitigation measures investigated. 

 
4.2.8. Where there is clear evidence from the monitoring data that measured annual mean 

NO2 concentrations are below the limit value or absence of any qualifying features 
within 50m of the SRN PCM link, then mitigation measures are not being considered 
and Highways England will recommend that those SRN PCM link will not to progress 
through to Phase 2 (Commission No. 1).  
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4.2.9. Where a SRN PCM link: 

• Is within a junction; or 

• Has sensitive receptors or public access between 15m and 50m; or 

• Has measured annual mean NO2 concentrations greater than 40µg/m³; 
 

then Highways England is seeking clarification from JAQU as to whether an 
assessment is required for the SRN PCM link, and whether it should or should not be 
taken forward to Phase 2 (Commission No. 1), including the reasons from JAQU for 
their decision (see Section 4.6). 
 

4.3. Evaluation of Mitigation Measures 
4.3.1. Where a review of the baseline mapping data has identified the need for mitigation 

measures to be considered then the various measures described in Section 3 have 
been applied on a link-by-link basis, taking into account local conditions. 
 

4.3.2. Where, following a review of potential mitigation measures, they have been 
identified as suitable for the SRN PCM link or would not deliver compliance in a 
shorter timescale possible, then they are marked with an “x” in the audit report and 
an explanation provided to support the decision. 

 
4.3.3. Where mitigation measures have been identified as possible, then for each 

mitigation measure considered they are marked with a “✓” in the audit report along 
with the calculated potential change in road NO2 concentrations.   Where measures 
are marked with a “?” it has not been possible, at Phase 1, to state whether they 
could be an effective measure as further work is required to support the decision 
making process.  They will be considered as part of the Phase 2 assessment 
(Commission No. 1). 

 
4.3.4. To determine whether an individual mitigation measure could deliver compliance in 

a shorter timescale than reported in the PCM model, the potential change in road 
NO2 concentrations for each measure has been taken off the reported annual mean 
NO2 concentration from the PCM model.  Where the modelled PCM concentration 
moves from above the limit value to below the limit value in one or more years, 
then the measure has the potential to deliver compliance in shorter timescale.  
Where there is a reduction in NO2 concentration, but ultimately does not result in 
the concentration moving below the limit value, then a given measure is considered 
not to deliver compliance in a shorter timescale, but we may still seek to promote 
the measure as it assists overall to deliver cleaner air quality. 
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4.4. Summary and Recommendation 
4.4.1. A summary of the findings of the audit report are presented along with a 

recommendation that either: 
 

• The SRN PCM link is taken forward to Phase 2 (Commission No. 1) for a more 
detailed assessment 

• The SRN PCM link is not taken forward to Phase 2 for more detailed 
assessment. 

 
4.5. Supporting Activities 

4.5.1. Following the production of the baseline maps and audit reports and consideration 
of potential mitigation, additional data requirements may have been identified to 
support the work for Phase 2 and 3 (Commission No. 1).  Additional data could 
include air quality monitoring data, traffic surveys or ground surveys and where 
required is set out in this section of the audit reports. 
 

4.6. JAQU Comments 
4.6.1. This part of the audit report provides JAQU’s comments for each individual SRN PCM 

link, and whether they support or disagree with the decision to progress or not 
progress beyond Phase 1 (Commission No. 1) and the reasons why. 
 

4.6.2. The JAQU comments section outlines the final decision as to whether each PCM link 
will be progressed to Phase 2 (Commission No. 1) or stopped at Phase 1.   
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5. Findings 
 

5.1.1. Table 5.1 summarises the outcomes of the Phase 1 assessment for all 101 SRN PCM 
links.  The table documents whether for each individual SRN PCM link: 
 

• Recommend to stop at Phase 1; or 

• Recommend to progress to a Phase 2 assessment (Commission No. 1). 
 
Table 5.1  Summary of the Phase 1 Assessment 

Outcome Numbers of SRN PCM Links 

Recommend to stop at Phase 1  15 

Recommend to progress to Phase 2 86 

Total 101 

 
Table 5.2 provides the complete list of all 101 SRN PCM links and the outcome 
against each one. 
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Table 5.2  Outcome of the Phase 1 Assessment for each of the 101 SRN PCM Link 
 

Recommend to stop at Phase 1 

Census ID SRN Road Name Annual Mean NO2 Conc (µg/m³)  

38107 M27 51.1 

75421 A500 49.7 

36656 A1 48.7 

76076 M60 48.6 

75418 A500 47.7 

84041 M6 47.1 

73526 A1 46.5 

18626 A1 45.8 

84040 M6 42.8 

99833 A5103 42.4 

18487 M4 42.4 

73208 M62 41.8 

73197 M66 41.8 

6480 A14 41.6 

17793 M27 41.5 

 
Recommend to progress to Phase 2 

Census ID SRN Road Name Annual Mean NO2 Conc (µg/m³)  

47892 M4 55.2 

28772 A1 51.5 

38230 A500 50.0 

80427 A1 49.1 

99631 A27 48.6 

47243 A500 48.6 

99333 A50 48.5 

28776 A1 48.2 

75259 M27 48.1 

57783 A500 47.9 

28018 M27 47.8 

27711 A4123 47.6 

99614 M60 47.4 

77436 A34 47.1 

8340 A500 47.1 

6046 M56 47.0 

99335 A50 46.9 

73773 M56 46.9 

28361 A63 CS 46.8 

80428 A1 46.8 

48331 A63 CS 46.4 

75422 A50 46.3 

17304 A52 46.2 

77419 A45 46.1 

56009 M621 46.1 

26012 M4 45.8 

17736 A3 45.8 
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Recommend to progress to Phase 2 

Census ID SRN Road Name Annual Mean NO2 Conc (µg/m³)  

27932 A63 CS 45.6 

74590 M60 45.5 

81388 M621 45.4 

46015 M5 45.3 

73920 M5 45.3 

73424 M5 45.1 

99329 A50 45.1 

74768 M32 45.1 

56063 M621 45.0 

73998 M4 44.9 

8147 A500 44.9 

26051 M61 44.7 

77007 M60 44.5 

36045 M56 44.4 

48707 A1 44.2 

56033 M32 44.1 

77006 M60 44.0 

57832 A63 CS 43.6 

75290 A59 43.5 

81178 A66 43.3 

28015 M602 43.3 

81008 A19 43.2 

37416 A52 43.0 

18061 A38 43.0 

70271 A5103 42.9 

26017 M5 42.8 

36296 A27 42.8 

70206 M11 42.8 

17961 A19 42.5 

99332 A50 42.5 

81374 A38 42.5 

99331 A50 42.4 

36007 M1 42.3 

73318 M6 42.2 

16050 M602 42.1 

36063 M53 42.0 

77484 A50 41.9 

56007 M621 41.9 

99337 A50 41.8 

56058 M271 41.7 

70007 A66 41.6 

6013 M4 41.6 

57767 A38 41.6 

47964 A56 41.6 

16237 A3(M) 41.5 

81007 A19 41.4 

46062 A1(M) 41.4 
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Recommend to progress to Phase 2 

Census ID SRN Road Name Annual Mean NO2 Conc (µg/m³)  

56557 A52 41.2 

28445 A56 41.1 

75235 A5103 41.1 

8348 M621 41.0 

75258 M27 40.9 

74456 A38 40.8 

81006 A19 40.8 

56062 M53 40.7 

70230 M6 40.5 

26064 M606 40.1 

80846 A282 40.0 

28076 A316 40.0 

 
 


