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1.0 INTRODUCTION

1.1.1  This Technical Appendix provides the dispersion modelling inputs used to assess the
completed and operational development effects for Scenarios 1, 2 and 3 in the Air
Quality Chapter of the Environmental Statement. This should be read in conjunction with

the Chapter 6: Air Quality and the Technical Appendix 6.1: Air Quality Figures.
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2.0 DISPERSION MODEL INPUTS

2.1 Introduction

2.1.1  The Proposed Development has the potential to cause air quality impacts as a result of

road vehicle exhaust emissions associated with vehicles travelling to and from the Site.
The Proposed Development also has the potential to expose future residents to elevated
pollution levels. In order to assess changes in nitrogen dioxide (NO2), particulate matter
with an aerodynamic diameter of less than 10um (PMio) and particulate matter with an
aerodynamic diameter of less than 2.5um (PMz.s) concenfrations at sensitive locations,

detailed dispersion modelling was undertaken for the following scenarios:

e 2024 - Model Verification (comparison of predicted and measured pollutant
concentrations allowing a verification factor to be calculated to adjust results
accordingly);

e Scenario 1 - Assessment Year Do-Minimum (DM) - predicted 2024 baseline flows plus
background growth to the first year of occupancy, 2028, inclusive of committed
developments, should the Proposed Development not proceed;

e Scenario 2 - Assessment Year Do-Something (DS) - predicted baseline flows in the first
year of occupancy, 2028, should Phase 1 of the Proposed Development be
operational plus Parcel 2 enabling and construction flows, inclusive of committed
developments; and,

o Scenario 3 - Assessment Year DS - predicted baseline flows in the first year of
occupancy, 2028, should Parcel A and Parcel B of the Proposed Development be

operational, inclusive of committed developments.

2.1.2 Dispersion modelling was undertaken using the ADMS-Roads dispersion model (version
5.1.0.2). ADMS-Roads is developed by Cambridge Environmental Research Consultants
(CERC) and is roufinely used throughout the world for the prediction of pollutant
dispersion from road sources. Modelling predictions from this soffware package are
accepted within the UK by the Environment Agency and Department for Environment
Food and Rural Affairs (DEFRA).

2.1.3 The model requires input data that details the following parameters:

. Assessment areq;

. Traffic flow data;
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e Vehicle emission factors;

e Spatial co-ordinates of emissions;
e Street width;

e  Meteorological data;

e  Roughness length (z0); and,

o Monin-Obukhov length.

Additional options can also be selected within the ADMS-Roads user inferface in order to
take account of site specific characteristics that may affect model outputs, such as
canyons.

The relevant inputs are detailed in the following Sections.

Assessment Area

The assessment area was defined based on the Site location and anticipated vehicle frip
distribution from the Proposed Development. Ambient concentrations were predicted
over National Grid Reference (NGR): 353390, 415120 to 354440, 416170. One Cartesian
grid was used within the model to produce data suitable for contour plotting using the
Surfer software package. Reference should be made to Figure 6.1 in Appendix 6.1 for a

map of the assessment extents.
Receptors sensitive to potential changes in pollutant concentrations were included in the
assessment as outlined in the Air Quality Chapter. Reference should be made to Figure

6.3 in Appendix 6.1 for a map of the receptor locations.

Traffic Flow Data

Traffic data for use in the assessment, including 24-hour Annual Average Daily Traffic
(AADT) flows and fleet composition as Heavy Duty Vehicle (HDV) proportion, was

provided by Curtins, the Transport Consultants for the project.

Baseline traffic data for a number of road links was not available from the Transport
Consultants. As such, information was obtained from the Department for Transport (DfT) 1.

The DfT web tool enables the user to view and download traffic flows on every link of the

https://roadtraffic.dft.gov.uk/#6/55.254/-11.107 /basemap-regions-countpoints.
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'‘A'road and motorway network, as well as selected minor roads, in Great Britain for the
years 1999 to 2024. It should be noted that the DfT web tool is referenced in DEFRA
guidance? as being a suitable source of data for air quality assessments and it is therefore

considered to provide a reasonable estimate of traffic flows in the vicinity of the Site.

2.3.3 The baseline traffic data was converted to the assessment year utilising a factor obtained
from TEMPRo (Version 8.0). This software package has been developed by the DfT to
calculate future traffic growth throughout the UK.

2.3.4 A summary of the traffic flow data is provided in Table 6.2.1.

Table 6.2.1 Traffic Data Flows

24-hour AADT Flow

2024 2028 2028 2028

Verif DM (S1) | DS (S2) DS (S3)
L1 The Green 10,632 11,421 11,581 11,981
L2 Wood Lane South 4,664 4,810 4,882 4,881
L3 Park Hall Road Slow phase (SP) 7,516 8,214 8,394 8.845
L4 Park Hall Road, West of Site Access 7.516 8.214 8,394 8,845
L5 Park Hall Road, East of Site Access 7.711 8,415 8,980 10,030
L6 Mill Lane 12,577 13,432 13,893 14,862
L7 Mill Lane SP 12,577 13,432 13,893 14,862
L8 Preston Road, South of Mill Lane 13,357 14,406 14,530 14,840
L9 Preston Road, North of Tansley Avenue 13,357 14,406 14,530 14,659
L10 Preston Road SP, North of Spendmore Lane | 13,357 14,406 14,530 14,659
L1 Spendmore Lane SP 11,412 12,562 12,574 12,604
L12 Spendmore Lane 11,412 12,562 12,574 12,604
L13 Spendmore Lane Canyon 11,412 12,562 12,574 12,604
L14 Spendmore Lane, East of Darlington Street 11,412 12,562 12,574 12,604
L15 Preston Road SP, South of Spendmore Lane | 13,206 14,124 14,185 14,336

2 Local Air Quality Management Technical Guidance (TG22), DEFRA, 2022.
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24-hour AADT Flow

2024 2028 2028 2028

Verif DM (S1) | DS (S2) DS (S3)
L16 Preston Road, South of Spendmore Lane 13,206 14,124 14,185 14,336
L17 Preston Road, South of Coppull Moor Lane 13,206 14,124 14,185 14,336
L18 Preston Road SP, North of Market Street 13,206 14,124 14,185 14,336
L19 School Lane 15,489 15,887 15,937 16,063
L20 School Lane SP 15,489 15,887 15,937 16,063
L21 School Lane, West of Green Lane 15,489 15,887 15,937 16,063
L22 Crow Orchard Road North 7.822 8,023 8,042 8.088
L23 Crow Orchard Road South 7.822 8.023 8.042 8.088
L24 Crow Orchard Road 15,644 16,046 16,083 16,175
L25 Crow Orchard Road SP 15,644 16,046 16,083 16,175
L26 J27 slip road onto Mé South 11,739 12,041 12,085 12,105
L27 J27 slip road off Mé North 11,444 11,738 12,085 11,802
L28 Crow Orchard Road, West of J27 14,009 14,369 14,421 14,369
L29 J27 slip road onto Mé North 11,444 11,738 11,738 11,738
L30 J27 slip road off Mé South 11,739 12,041 12,041 12,041
L31 Mé North 45,775 46,951 46,951 46,951
L31a | Mé North, South of Services 53,713 55,093 55,138 55,158
L32 Mé South 46,956 48,163 48,163 48,163
L32a | Mé South, South of Services 51,327 52,646 52,691 52,711
L33 A49 Wigan Road South of B5248 14,081 14,605 14,790 15,071
L34 Balshaw Lane SP, West of Balshaw Avenue 14,081 14,605 14,790 15,071
L35 Balshaw Lane SP, East of Balshaw Avenue 21,433 22,250 22,386 22,727
L36 Balshaw Lane, East of Balshaw Avenue 21,433 22,250 22,386 22,727
L37 Preston Road SP, south of Balshaw Lane 10,562 11,098 11,416 12,093
L38 Preston Road 10,562 11,098 11,416 12,093
L39 Preston Road SP, North of Mill Lane 10,562 11,098 11.416 12,093
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R1

Mé Junction 27

24-hour AADT Flow

2024
Verif

2028
DM (S1)

2028
DS (S2)

2028
DS (S3)

12,670 12,995 13,076 13,171

Reference should be made to Figure 6.1 in Appendix 6.1 for a graphical representation of

the road link locations.

A summary of the HDV proportions is provided in Table 6.2.2.

Table 6.2.2

HDV Proportions

HDV Proportion (%)

2024 2028 2028 2028

Verif. DM (S1) | DS (S2) DS (S3)
L1 The Green 3.26 3.13 3.08 2.98
L2 Wood Lane South 4.45 4.45 4.73 4.39
L3 Park Hall Road Slow phase SP 2.26 2.13 2.09 1.98
L4 Park Hall Road, West of Site Access 2.26 2.13 2.09 1.98
L5 Park Hall Road, East of Site Access 2.69 2.55 2.76 2.14
L6 Mill Lane 1.95 1.88 1.94 1.70
L7 Mill Lane SP 1.95 1.88 1.94 1.70
L8 Preston Road, South of Mill Lane 2.21 2.12 2.10 2.06
L9 Preston Road, North of Tansley Avenue 2.21 2.12 2.10 2.08
L10 Preston Road SP, North of Spendmore Lane | 2.21 2.12 2.10 2.08
L11 Spendmore Lane SP 3.42 3.20 3.20 3.19
L12 Spendmore Lane 3.42 3.20 3.20 3.19
L13 Spendmore Lane Canyon 3.42 3.20 3.20 3.19
L14 Spendmore Lane, East of Darlington Street 3.42 3.20 3.20 3.19
L15 Preston Road SP, South of Spendmore Lane | 3.24 3.13 3.11 3.08
L16 Preston Road, South of Spendmore Lane 3.24 3.13 3.11 3.08
L7 Preston Road, South of Coppull Moor Lane 3.24 3.13 3.11 3.08
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HDV Proportion (%)

2024 2028 2028 2028

Verif. DM (S1) | DS (S2) DS (S3)
L18 Preston Road SP, North of Market Street 3.24 3.13 3.11 3.08
L19 School Lane 2.56 2.56 2.56 2.54
L20 School Lane SP 2.56 2.56 2.56 2.54
L21 School Lane, West of Green Lane 2.56 2.56 2.56 2.54
L22 Crow Orchard Road North 2.56 2.56 2.56 2.54
L23 Crow Orchard Road South 2.56 2.56 2.56 2.54
L24 Crow Orchard Road 2.56 2.56 2.66 2.54
L25 Crow Orchard Road SP 2.56 2.56 2.66 2.54
L26 J27 slip road onto Mé South 11.57 11.57 11.60 11.51
L27 J27 slip road off Mé North 11.45 11.45 11.60 11.39
L28 Crow Orchard Road, West of J27 3.86 3.86 3.96 3.86
L29 J27 slip road onto Mé North 11.45 11.45 11.45 11.45
L30 J27 slip road off Mé South 11.57 11.57 11.57 11.57
L31 Mé North 11.45 11.45 11.45 11.45
L31a | Mé North, South of Services 10.52 10.52 10.52 10.50
L32 Mé South 11.57 11.57 11.57 11.57
L32a | Mé South, South of Services 11.37 11.37 11.37 11.35
L33 A49 Wigan Road South of B5248 1.97 1.96 2.04 1.90
L34 Balshaw Lane SP, West of Balshaw Avenue 1.97 1.96 2.04 1.90
L35 Balshaw Lane SP, East of Balshaw Avenue 2.53 2.51 2.49 2.46
L36 Balshaw Lane, East of Balshaw Avenue 2.53 2.51 2.49 2.46
L37 Preston Road SP, south of Balshaw Lane 2.09 2.05 2.14 1.88
L38 Preston Road 2.09 2.05 2.14 1.88
L39 Preston Road SP, North of Mill Lane 2.09 2.05 2.14 1.88
R1 Mé Junction 27 8.26 8.26 8.34 8.15

2.3.7 Road parameters for input info the model were based on the following:
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Road widths were estimated from aerial photography and UK highway design
standards;

Vehicle speeds were estimated as an average for the relevant road link over the
course of a 24-hour period;

Vehicle speeds were determined following review of speed limits within the study
extents, as well as congestion data available from GoogleMaps;

Vehicle speeds specific to slow phases were determined using the methodology
outlined in the DEFRA guidances;

Necessary adjustments to slow phase vehicle speeds were based upon congestion
data available from GoogleMaps; and,

The length for slow phases was derived using the approaching distance of 25m
outlined in the DEFRA guidance# and adjusted accordingly based on aerial

photography and congestion data available from GoogleMaps.

A summary of the link parameters is provided in Table 6.2.3.

Table 6.2.3 Road Parameters

Road Width (m) Average

Vehicle Speed
(km/h)

L1 The Green 10.0 45

L2 Wood Lane South 8.5 45

L3 Park Hall Road Slow phase SP 8.9 60

L4 Park Hall Road, West of Site Access 5.4 60

L5 Park Hall Road, East of Site Access 6.6 60

Lé Mill Lane 7.3 60

L7 Mill Lane SP 6.3 20

L8 Preston Road, South of Mill Lane 7.4 60

L9 Preston Road, North of Tansley Avenue 7.5 45

L10 Preston Road SP, North of Spendmore Lane 7.4 20

Local Air Quality Management Technical Guidance (TG22), DEFRA, 2022.

Local Air Quality Management Technical Guidance (TG22), DEFRA, 2022.
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Road Width (m) Average

Vehicle Speed
(km/h)
L1 Spendmore Lane SP 6.3 20
L12 Spendmore Lane 5.6 45
L13 Spendmore Lane Canyon 6.1 45
L14 Spendmore Lane, East of Darlington Street 5.5 45
L15 Preston Road SP, South of Spendmore Lane 7.8 20
L16 Preston Road, South of Spendmore Lane 7.8 45
L7 Preston Road, South of Coppull Moor Lane 7.6 45
L18 Preston Road SP, North of Market Street 8.1 20
L19 School Lane 10.0 45
L20 School Lane SP 7.5 20
L21 School Lane, West of Green Lane 8.5 45
L22 Crow Orchard Road North 6.0 60
L23 Crow Orchard Road South 6.4 60
L24 Crow Orchard Road 13.7 60
L25 Crow Orchard Road SP 10.6 20
L26 J27 slip road onto Mé South 5.3 60
L27 J27 slip road off M6 North 6.4 60
L28 Crow Orchard Road, West of J27 13.2 60
L29 J27 slip road onto Mé North 6.8 60
L30 J27 slip road off Mé South 6.2 60
L31 Mé North 10.5 110
L31a | Mé North, South of Services 10.5 110
L32 Mé South 11.3 110
L32a | Mé South, South of Services 1.3 110
L33 A49 Wigan Road South of B5248 8.5 60
L34 Balshaw Lane SP, West of Balshaw Avenue 13.2 20
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242

243

2.4.4

Road Width (m) Average

Vehicle Speed
(km/h)

L35 Balshaw Lane SP, East of Balshaw Avenue 10.5 20

L36 Balshaw Lane, East of Balshaw Avenue 7.5 45

L37 Preston Road SP, south of Balshaw Lane 9.4 20

L38 Preston Road 7.7 30

L39 Preston Road SP, North of Mill Lane 7.1 20

R1 Mé Junction 27 9.0 20

Canyons

Where buildings or walls surround roads, pollutant dispersion patterns are altered which
can lead to high pollutant concentrations. These street canyons can significantly
influence air quality along a road and therefore it is important to take consideration of

their effects when undertaking dispersion modelling.

The release of ADMS-Roads version 4.0.1.0 in December 2015 incorporated a number of
new features including an advanced street canyon module, which have been retained
in version 5.1.0.2. Advanced street canyon modelling allows a number of parameters to
be included in the dispersion model in order to predict pollutant dispersion patfterns which

better reflect air flow within complex urban geometries.

Canyons have five principal effects on dispersion which can influence pollutant

concentrations. These are:

. Pollutants are channelled along street canyons;

e  Pollutants are dispersed across street canyons by circulating flow at road height;

. Pollutants are tfrapped in recirculation regions;

o Pollutants leave the canyon through gaps between buildings as if there was no
canyon; and,

° Pollutants leave the canyon from the canyon top.

The combined modelling of these effects will result in concentration patterns unique to

each canyon. The parameters used in the assessment are outlined in Table 6.2.4. It should
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2.4.5

25

2.5.1

252

2.6

2.6.1

be noted that where buildings are only present on one side, canyon parameters were
purposefully included at Om.
Table 6.2.4 Canyon Parameters

Parameter (m)

Canyon Average Building Canyon Average Building

Width to Left Height of Length Left Width Right Height of Length Right
Buildings to Buildings to
Left Right

L13 5.4 7.0 33.5 0.0 0.0 0.0

A choice of two modes is provided for use in the advanced canyon module. Standard
mode assumes that each road is part of a confinuous network of roads with similar
properties. Network mode analyses the road network to determine transport of pollutants
between adjoining street canyons, allows for varying concentrations along the canyon
and accounts for fransport of pollutants out of the end of a canyon. Network mode is
considered most accurate for detailed local analysis and as such was selected for use in

the model.

Emission Factors

Emission factors for each link were calculated using the relevant traffic flows and the
emissions factor toolkit (version 13.1). This has been produced by DEFRA and incorporates

COPERT 5.8 vehicle emission factors and fleet information.

There is current uncertainty over NO2 concentrations within the UK, with the
implementation of new vehicle emission standards not resulting in the previously
expected reduction in roadside levels. Therefore, 2024 emission factors were utilised in
preference to the scheme assessment year in order to provide robust model outputs. As
predictions for 2024 were verified, it is considered the results are a robust indication of

concentrations for the future year.

Meteorological Data

Meteorological data used in the assessment was taken from Manchester Airport
meteorological station over the period 15t January 2024 to 31st December 2024 (inclusive).

Manchester Airport meteorological station is located at NGR: 381792, 384116, which is
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2.7.2

28

2.8.1

28.2

2.9

2.9.1

approximately 41.4km south-east of the Site boundary. It is anficipated that conditions
would be reasonably similar over a distance of this magnitude. The data was therefore

considered suitable for an assessment of this nature.

All meteorological records used in the assessment were provided by Atmospheric
Dispersion Modelling (ADM) Ltd, which is an established distributor of data within the UK.
Reference should be made to Figure 6.13 in Appendix 6.1 for a wind rose of the utilised

meteorological data.

Roughness Length

The z0 is a modelling parameter applied to allow consideration of surface height
roughness elements. A zo of 0.5m was used to describe the modelling extents. This is
considered appropriate for the morphology of the area and is suggested within ADMS-

Roads as being suitable for 'parklands, open suburbia'.

A zo of 0.2m was used to describe the meteorological site. This value is considered
appropriate for the morphology of the area due to the large expanse of surrounding flat
land use, such as runways and grassland, and is suggested within ADMS-Roads as being

suitable for '‘agricultural areas (min)'.

Monin-Obukhov Length

The Monin-Obukhov length provides a measure of stability of the atmosphere. A minimum
Monin-Obukhov length of 10m was used to describe the modelling extents. This value is
considered appropriate for the nature of the area and is suggested within ADMS-Roads

as being suitable for ‘small towns <50,000'.
A minimum Monin-Obukhov length of 30m was used to describe the meteorological site.
This value is considered appropriate for the nature of the area and is suggested within

ADMS-Roads as being suitable for ‘mixed urban/ industrial'.

Background Concentrations

Annual mean NO2, PMio and PM2.s background concentrations for use in the assessment
were taken from the DEFRA mapping study for the grid square NGR: 354500, 415500

containing the site, as shown in Table 6.13 of the Air Quality Chapter.
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Similarly to emission factors, background concentrations from 2024 were utilised in
preference to the future year. This provided a robust assessment and is likely to
overestimate pollutant concentrations during the operation of the Proposed

Development.

NOx to NO2 Conversion

Predicted annual mean NOx concentrations were converted to NO2 concentrations using
the spreadsheet (version 9.1) provided by DEFRA, which is the method detailed within
DEFRA guidances.

Verification

The predicted results from a dispersion model may differ from measured concenfrations

for a large number of reasons, including:

Estimates of background concentrations;

) Uncertainties in source activity data such as fraffic flows and emission factors;
e  Variations in meteorological conditions;

e  Overall model limitations; and,

o Uncertainties associated with monitoring data, including locations.

Model verification is the process by which these and other uncertainties are investigated
and where possible minimised. In reality, the differences between modelled and

monitored results are likely to be a combination of all of these aspects.

For the purpose of the assessment model verification was undertaken for 2024 using traffic

data, meteorological data and monitoring results from this year.

Monitoring of NO2 concentrations was undertaken aft six locations within the vicinity of
roads included within the model during 2024. However, diffusion tube CH43 was not
included within the verification model as 2024 monitoring data was not available in the

most recent Air Quality Annual Status Report for Chorley Council.

Local Air Quality Management Technical Guidance (TG22), DEFRA, 2022.
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2.11.5 The results for the remaining monitors were obtained and the road contributions to total
NOx concentrations calculated following the methodology contained within DEFRA
guidances. The monitored annual mean NO2 concentrations and calculated road NOx

concentrations are summarised in Table 6.2.5.

Table 6.2.5 Verification - Monitoring Results

Monitoring Location Monitored NO2 Calculated Road NOx
Concentration (ug/ms3) Concentration (ug/ms3)
CHO08 | Balshaw Lane (Lamppost 82) 18.7 21.19
CH42 | Spendmore Lane - Coppull 14.1 10.75
Down Pipe of 102
CH44 | Spendmore Lane - Coppull 19.6 23.33
CH45 | Spendmore Lane - Coppull 19.0 21.90

Down Pipe of 260

CH46 | Preston Road - Coppull 21.5 27.95
Lamppost Outside 122

2.11.6 The annual mean road NOx concentrations predicted from the dispersion model and the
road NOx concentrations calculated from the monitoring results are summarised in Table
6.2.6.

Table 6.2.6 Verification - Modelling Results

Monitoring Location Calculated Road NOx Modelled Road NOx
Concentration (ug/m?3) Concentration (ug/m?3)
CHO08 | Balshaw Lane (Lamppost 82) 21.19 16.29
CH42 | Spendmore Lane - Coppull 10.75 7.69
Down Pipe of 102
CH44 | Spendmore Lane - Coppull 23.33 12.71
CH45 | Spendmore Lane - Coppull 21.90 12.72

Down Pipe of 260

CH46 | Preston Road - Coppull 27.95 10.08
Lamppost Outside 122

6 Local Air Quality Management Technical Guidance (TG22), DEFRA, 2022.
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2.11.7 The monitored and modelled road NOx concentrations were graphed and the equation

of the trendline based on linear progression though zero calculated. This indicated that a

verification factor of 1.7144 was required to be applied to all road NOx modelling results,

as shown in Graph 1.

Graph 1 NO«x Verification Factor
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2.11.8 Monitoring of PM1o and PMa2.s concentrations is not undertaken within the assessment

extents. The NOx verification factor was therefore used to adjust model predictions of

these species in lieu of more accurate data in accordance with DEFRA guidance’.

7 Local Air Quality Management Technical Guidance (TG22), DEFRA, 2022.
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ABBREVIATIONS

AADT Annual Average Daily Traffic
ADM Air Dispersion Modelling
CERC Cambridge Environmental Research Consultants
DEFRA Department of Environment, Food and Rural Affairs
DIT Department for Transport
DM Do-Minimum
DS Do-Something
HDV Heavy Duty Vehicles
NGR National Grid Reference
NOx Nitfrogen oxide
NO:2 Nitfrogen dioxide
PMio Particulate maftter with an aerodynamic diameter of less than 10um
PMa.s Particulate matter with an aerodynamic diameter of less than 2.5um
SP Slow Phase
20 Surface Roughness
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