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1 Summary 
 

A redevelopment of the Agora Centre in Wolverton, Milton Keynes is proposed, including the 

provision of 115 residential units and common house, 8 commercial units (907 sqm) and 1 

community unit (105 sqm). Love Wolverton Limited commissioned Cambridge 

Environmental Research Consultants (CERC) to carry out dispersion modelling of emissions 

to air for the development, and an assessment of construction dust, to support a planning 

application to Milton Keynes Council. This followed on from an air quality screening 

assessment carried out by CERC, which concluded that detailed dispersion modelling was 

required to further investigate the impacts of the development. 

 

 

1.1 Dispersion modelling 

 

The dispersion modelling considered three scenarios:  

1. Baseline modelling for 2018 for model verification;  

2. Without development scenario for 2022; and 

3. With development scenario for 2022. 

 

Air quality modelling was carried out using ADMS-Urban using traffic data for 2019 and 2022, 

with and without the development.   

Modelled concentrations for 2018 showed a good agreement with measured data and 

concentrations were within 25% at all three monitoring sites and within 10% at two sites. 

Modelled concentrations of NO2, PM10 and PM2.5 in 2022 both with and without the 

development, are all below the relevant limit values.  

Difference plots show that the development is likely to result in an increase in annual average 

NO2 concentrations due to the formation of street canyons on Church Street.  For most of the 

length of Church Street the increase is predicted to be less than 5% of the air quality limit value.  

Close to the location of the new bus stop, the increase is predicted to be up to 9% of the limit 

value.  

The development is likely to have a small impact on annual average concentrations of PM10 

and PM2.5, with increases up to 1% of the relevant limit values.    

The significance of the air quality impact of the development in 2022 was assessed using IAQM 

guidance.  The impact of annual average PM10 and PM2.5 with the development can be 

considered negligible.  The impact of annual average NO2 concentrations can be considered 

slight. 
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1.2 Proposed changes 

 

Following the completion of the dispersion modelling, some changes to the development plans 

were made: 

 

1. The north east corner of Block B and the north west and north east corners of Block C 

are to be pulled back from Church Street, keeping the bus stop in a similar position to 

the existing location; 

2. Block C is to change from a mix of houses and apartments above retail to exclusively 

apartments, increasing the total number of residential units from 103 to 115. However, 

car parking numbers remain the same;  

3. Block F is to be slightly pulled back from Church Street. 

The effects of these changes were considered with respect to air quality and the modelling 

already carried out and are as follows: 

 

1. There will be no increase in emissions due to the changes, as there is no increase in car 

parking; 

2. The blocks being pulled back from Church Street will reduce street canyon effects, 

increasing dispersion and improving air quality;  

3. The bus stop will now be positioned next to a gap between development buildings, so 

that emissions from idling buses will no longer occur in a street canyon, improving 

dispersion and reducing pollutant concentrations. 

 

The changes to the development are therefore likely to reduce pollutant concentrations, i.e. 

improve air quality, compared to the scenario modelled.  The results of the dispersion 

modelling presented in this report can therefore be considered as conservative.  

 

 

1.3 Construction dust 

 

The qualitative assessment of dust due to construction and demolition activities found that the 

potential (pre-mitigation) impacts ranged between Medium and Low Risk. Of the twelve risk 

categories assigned to each activity/impact type combination, three of these are ‘Medium’, four 

are ‘Low’ and five are ‘Negligible’. 

 

This report includes a table of dust mitigation measures considered appropriate for this site, 

based on the estimated risk of dust impacts. Provided that appropriate, effective mitigation 

measures are carried out, the residual effect will be ‘not significant’. 
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1.4 Conclusion 

 

Local planning guidance, as set out in Plan:MK, includes the following policies relating to air 

quality: 

• Policy EH7, paragraph 5 “Seeking to improve air quality…” and 

• Policy NE6, Environmental Pollution, Air Quality. 

 

This assessment, which follows the IAQM guidance referred to in Plan:MK, shows that the 

operational air quality impact will be slight. 
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2 Introduction 

This Air Quality Assessment has been prepared by CERC to accompany a detailed planning 

application for the redevelopment of the Agora Centre and adjacent car park.  The 

planning application is submitted on behalf of Love Wolverton Limited by TOWN.

The redevelopment of the Agora Centre includes the provision of 115 residential units and 

common house, 8 commercial units (907 sqm) and 1 community unit (105 sqm). Love 

Wolverton Limited commissioned Cambridge Environmental Research Consultants (CERC) 

to carry out dispersion modelling of emissions to air for the development, and an assessment 

of construction dust, to support a planning application to Milton Keynes Council. This 

follows on from an air quality screening assessment carried out by CERC, which 

concluded that detailed dispersion modelling was required to further investigate the 

impacts of the development. 

The assessment considers three scenarios: 

1. Baseline modelling for 2018 for model verification;

2. Without development scenario for 2022; and

3. With development scenario for 2022

This report presents the results of the dispersion modelling for the development. Section 3 of 

the report sets out the relevant air quality standards. Section 4 describes the site location and 

Section 5 gives a summary of the existing air quality in the area. The emissions data are 

summarised in Section 6. The detailed model set-up is summarised in Section 7, and the model 

verification for 2018 is presented in Section 8. The results of detailed modelling for the year 

2022, with and without development scenarios is presented in Section 9. Section 10 describes 

the construction dust assessment. Section 11 provides a discussion of the results and a 

description of the ADMS-Urban model is provided in Appendix A.  
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3 Air Quality Standards 
 

The EU ambient air quality directive (2008/50/EC) sets binding limits for concentrations of air 

pollutants, which take into account the effects of each pollutant on the health of those who are 

most sensitive to air quality.  The directive has been transposed into English legislation as the Air 

Quality Standards Regulations 2010 1, which also incorporates the provisions of the 4th air quality 

daughter directive (2004/107/EC).  

 

The main pollutants of concern for mixed-use developments in urban areas are nitrogen dioxide 

(NO2) and particulate matter (PM10 and PM2.5).  The Air Quality Standards Regulations 2010 

include limit values and target values. The limit values for NO2, PM10 and PM2.5 are presented 

in Table 3.1. 

 

Table 3.1: Air Quality Limit Values 

 
Value 

(µg/m3) 
Description of standard 

NO2 

200 
Hourly mean not to be exceeded more than 18 times a calendar year 

(modelled as 99.79th percentile) 

40 Annual average 

PM10 

 

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

(modelled as 90.41st percentile) 

40 Annual average 

PM2.5  25 Annual average 

 

  

                                                 
1 http://www.legislation.gov.uk/uksi/2010/1001/contents/made 
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3.1 Public exposure 

 

The regulations state that exceedences of the air quality objectives should be assessed in 

relation to “the quality of the air at locations which are situated outside of buildings or other 

natural or man-made structures, above or below ground, and where members of the public are 

regularly present”.  Table 3.2 gives examples from the Defra TG(16) guidance of where the air 

quality objectives should apply. 

 

Table 3.2: Examples of where the air quality objectives should apply 

Averaging 

period 
Objectives should apply at: 

Objectives should generally not 

apply at: 

Annual 

average 

All locations where members of 

the public might be regularly 

exposed.  Building facades of 

residential properties, schools, 

hospitals, care homes etc 

Building facades of offices or other 

places of work where members of 

the public do not have regular 

access. 

Hotels, unless people live there as 

their permanent residence. 

Gardens of residential properties 

Kerbside sites (as opposed to 

locations at the building facade), 

or any other location where public 

exposure is expected to be short 

term.  

24-hour mean All locations where the annual 

mean objective would apply, 

together with hotels. 

Gardens of residential properties 

(where relevant for public 

exposure e.g. seating or play 

areas) 

Kerbside sites (as opposed to 

locations at the building facade), 

or any other location where public 

exposure is expected to be short 

term. 

Hourly average All locations where the annual 

mean and 24-hour mean 

objectives apply and: 

Kerbside sites (for example 

pavements of busy shopping 

streets). 

Those parts of car parks, bus 

stations and railway stations etc. 

Which are not fully enclosed, 

where members of the public 

might reasonably be expected to 

spend one hour or longer. 

Kerbside sites where the public 

would not be expected to have 

regular access. 
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3.2 Significance assessment 

 

The Institute of Air Quality Management (IAQM) guidance Land-Use Planning & 

Development Control: Planning for Air Quality2 sets out a methodology for assessing the 

significance of the air quality impact of planned developments.  Table 3.3 sets out descriptors 

for air quality impacts based on the modelled concentration and the change in concentration 

relative to the air quality standard. 

 

Table 3.3: IAQM impact descriptors 

Long term average 
concentration at 

receptor in 
assessment year 

% change in concentration relative to 

Air Quality Assessment Level (AQAL) 

1 2-5 6-10 >10 

75% or less of AQAL Negligible Negligible Slight Moderate 

76-94% of AQAL Negligible Slight Moderate Moderate 

95-102% of AQAL Slight Moderate Moderate Substantial 

103-109% of AQAL Moderate Moderate Substantial Substantial 

110% or more of AQAL Moderate Substantial Substantial Substantial 

 

  

                                                 
2 http://www.iaqm.co.uk/text/guidance/iaqm-planning-development.pdf  
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4 Development location 
 

The Agora Centre is located in Wolverton, Milton Keynes, approximately 7 km west of 

junction 14 of the M1 and 80 km north west of London.  The location of the proposed 

development within the site is shown in Figure 4.1; the site currently consists of the Agora 

shopping centre and adjacent public car park to the east. The nearest residential properties are 

situated adjacent to the west side of the site, with a mixture of commercial and residential 

properties situated on the north and south sides of the site.  The site boundary is shown in red. 

Figure 4.1 also shows the location of the nearest Air Quality Management Area (AQMA), 

further discussed in Section 5.1. 

 

 
Figure 4.1: Location of the proposed development 

 

 

Olney AQMA
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kmService Layer Credits: © OpenStreetMap (and)

contributors, CC-BY-SA
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5 Local air quality 

 

5.1 Air Quality Management Areas 

 

The Local Air Quality Management (LAQM) process, as set out in Part IV of the Environment 

Act (1995), the Air Quality Strategy for England, Scotland, Wales and Northern Ireland 2007 

and the relevant Policy and Technical Guidance documents places an obligation on all local 

authorities to regularly review and assess air quality in their areas, and to determine whether 

or not the air quality objectives are likely to be achieved.  Where exceedences are considered 

likely, the local authority must then declare an Air Quality Management Area (AQMA) and 

prepare an Air Quality Action Plan (AQAP) setting out the measures it intends to put in place 

in pursuit of the objectives. 

 

In 2008, Milton Keynes Council declared an AQMA in Olney due to high annual average NO2 

concentrations. This is the only AQMA declared by the Council and is located approximately 

12 km north-east of the site boundary, as shown on Figure 4.1. 

 

 

5.2 Air quality monitoring 

 

There are three NO2 diffusion tube monitoring sites located within the vicinity of the 

development; their locations are shown on Figure 5.1. Table 5.1 summarises these sites and 

Table 5.2 gives their annual average NO2 concentrations over the last five years. There were 

no measured exceedences at any of the three sites for the five years 2014 to 2018.  

 

 

Table 5.1: Summary of diffusion tube sites within the vicinity of the development 

ID Site Name Site Type 
X OS 

grid ref 
Y OS 

grid ref 

Distance to 
relevant 

exposure 
(m) 

Distance 
to kerb of 
nearest 
road (m) 

Height 
(m) 

V1 V2 
63 Windsor St, 
Wolverton 

Suburban 481412 240860 2.3 1.1 2.3 

SS1 
SS2 

Stratford Road, 
Wolverton 
(Tesco End) 

Roadside 481966 241314 n/a 1.4 2.5 

SS3 
SS4 

Stratford Road, 
Wolverton 
(Station End) 

Roadside 481993 241328 n/a 1.4 2.5 

 

 

Table 5.2: Annual average NO2 concentrations at diffusion tube sites (µg/m³) 

ID 2014 2015 2016 2017 2018 

V1 V2 15.2 14.7 15.8 14.3 15.0 

SS1 SS2 27.3 23.0 25.3 25.0 - 

SS3 SS4 31.9 27.6 33.3 32.6 - 
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Figure 5.1: Location of diffusion tube sites within the vicinity of the development 

 

 

5.3 Defra background maps 

 

Defra provide maps of 1-km resolution background pollutant concentrations for the whole 

country; these provide estimates of pollutant concentrations away from major sources such as 

busy roads. The latest version of these background maps are for a reference year of 2017, with 

projections up to 20303. 

 

Table 5.3 presents mapped background concentrations for the location of the 1-km grid square 

containing the proposed development, for the 2017 reference year and for 2019. The mapped 

background concentrations are well below the relevant air quality standards.   

 

 

Table 5.3: Defra mapped background annual average concentrations (µg/m³) for the 

location of the proposed development (grid square 481500, 241500) 

Year NO2 PM10 PM2.5 

2017 (reference) 13.2 15.0 10.1 

2019 12.4 14.5 9.8 

 

  

                                                 
3 https://laqm.defra.gov.uk/review-and-assessment/tools/background-maps.html  
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6 Emissions data 
 

An emissions inventory was compiled for the area surrounding the development for 2018 using 

CERC’s emissions inventory toolkit (EMIT), version 3.6.0.  

 

 

6.1 Traffic emissions 

 

Emissions from road vehicles are calculated using traffic data and speed-dependent emission 

factors.  Traffic data were provided for a current (2019) scenario and future (2022) with and 

without development scenarios for the area surrounding the development. The data consisted 

of annual average daily total (AADT) flows and in most cases the data included a split into five 

vehicle categories. In the cases where only an AADT was provided, the split into vehicle 

categories was taken from the nearest road. The vehicle categories did not exactly match the 

eleven categories used for emissions calculations, for instance there was no split between cars 

and taxis, or between HGVs (Heavy Goods Vehicles).  These splits were calculated using the 

national data for a typical minor urban road4.  

 

6.1.1 Bus stop 

 

Emissions from the existing bus stop along Church Street were calculated using bus flows, as 

provided in the traffic data and an average bus idling time of 15 seconds, typical of an urban 

area5. The bus stop was modelled adjacent to Church Street at a width of 3m and a length of 

15m. The future (2022) with development scenario involved moving the bus stop further along 

Church Street with all other parameters were kept the same. 

 

 

6.1.2 Traffic speeds 
 

There were no speeds provided for the modelled roads, speeds were estimated based on the 

nature and width of the roads. The average speed used for Stratford Road, Cambridge Street, 

Church Street and St George’s Way was 30 kph. A speed of 20 kph was used for all other 

modelled roads. 

 

 

6.1.3 Emission factors 

 

Traffic emissions of NOx, NO2, and VOCs were calculated from traffic flows using the 

Emission Factor Toolkit6. The EfT emission factors include speed-emissions data for NOx 

based on the COPERT 5 software tool7.  The emissions data include primary NO2 emission 

factors for each vehicle type resulting in accurate road-by-road NOx and NO2 emission rates.  

                                                 
4 https://www.gov.uk/government/statistical-data-sets/road-traffic-statistics-tra  
5 http://www.urbantransportgroup.org/system/files/PTEGBusIdling_ResultsReportfinalv10.pdf 
6 https://laqm.defra.gov.uk/review-and-assessment/tools/emissions-factors-toolkit.html  
7http://copert.emisia.com/  
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Note that there is uncertainty surrounding the current emissions estimates of NOx from all 

vehicle types, in particular diesel vehicles, in these factors; refer to for example an AQEG 

report from 20078 and a Defra report from 20119. In order to address this discrepancy, the NOx 

emission factors were modified based on recently published Remote Sensing Data (RSD)10 for 

vehicle NOx emissions. Scaling factors were applied to each vehicle category and Euro 

standard.  

 

 

6.1.4 Time-varying emissions profiles 

 

The variation of traffic flow and emissions during the day were taken into account by applying 

a set of diurnal profiles to the road and grid emissions. 

 

Averages for each hour across were used to create the profiles shown in Figure 6.1 and Figure 

6.2. Figure 6.1 represents the variation in traffic flow for all modelled roads, calculated using 

national data for 201811. Figure 6.2 represents factors for other emissions aggregated on 1-km 

square basis, derived from European Monitoring and Evaluation Programme (EMEP) data. The 

gridded emissions are described in Section 6.2.  

 

 
Figure 6.1:  Hourly profile used for road sources 

                                                 
8 Trends in primary nitrogen dioxide in the UK 
9 Trends in NOx and NO2 emissions and ambient measurements in the UK 
10 Carslaw, D and Rhys-Tyler, G 2013: New insights from comprehensive on-road measurements of NOx, NO2 

and NH3 from vehicle emission remote sensing in London, UK. Atmos. Env. 81 pp 339–347. 
11 www.gov.uk/government/organisations/department-for-transport/series/road-traffic-statistics 
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Figure 6.2:  Hourly profile used for grid sources 

 

 

6.2 Other emissions 

 

Spatially-diffuse emissions from sources other than explicitly modelled road data were 

represented by a set of 1-km square grid sources with a depth of 10 m. Gridded emissions data 

for 2016 from the NAEI12 were used to represent these sources.  

 

Industrial emissions were included in the NAEI gridded emissions and not modelled explicitly 

as no significant point sources emitting NOx or particulates were identified within 5 km of the 

modelled area.  

                                                 
12 http://naei.defra.gov.uk/ 
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7 Model set-up 
 

Modelling was carried out using the ADMS-Urban13 model (version 4.2.2).  The model uses 

the detailed emissions inventory described in Section 6 together with a range of other input 

data to calculate the dispersion of pollutants.  This section summarises the data and assumptions 

used in the modelling. 

 

 

7.1 Surface roughness 

 

A length scale parameter called the surface roughness length is used in the model to characterise 

the assessment area in terms of the effects it will have on wind speed and turbulence, which are 

key factors in the modelling. A value of 0.5 m was used to represent Wolverton, representing the 

built-up nature of the area. 

 

 

7.2 Monin-Obukhov length 

 

In urban and suburban areas, a significant amount of heat is emitted by buildings and traffic, which 

warms the air within and above an urban area.  This is known as the urban heat island and its effect 

is to prevent the atmosphere from becoming very stable.  In general, the larger the urban area the 

more heat is generated and the stronger the effect becomes.   

 

In the ADMS-Urban model, the stability of the atmosphere is represented by the Monin-Obukhov 

parameter, which has the dimension of length.  In very stable conditions it has a positive value of 

between 2 metres and 20 metres.  In near neutral conditions its magnitude is very large, and it has 

either a positive or negative value depending on whether the surface is being heated or cooled by 

the air above it.  In very convective conditions it is negative with a magnitude of typically less 

than 20 metres. 

 

The effect of the urban heat island is that, in stable conditions, the Monin-Obukhov length will 

never fall below some minimum value; the larger the urban area, the larger the minimum value.  

A value of 30 m was used in the modelling. 

 

  

                                                 
13 http://www.cerc.co.uk/environmental-software/ADMS-Urban-model.html  
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7.3 Meteorological data 

 

Meteorological data from Luton for the year 2018 was used in the modelling.  A summary of the 

data is given in Table 7.1. Figure 7.1 shows a wind rose giving the frequency of occurrence of 

wind from different directions for a number of wind speed ranges.  A value of 0.2 metre was used 

for the surface roughness for the met site. 

 

Table 7.1: Hours of meteorological data used in the modelling 

Year Percentage used Parameter Minimum Maximum Mean 

2018 96.8% 

Temperature (°C) -6.2 32.2 11.0 

Wind speed (m/s) 0 19.5 4.0 

Cloud cover (oktas) 0 8 4.6 

 

 
Figure 7.1: Wind rose for Luton 2018 
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7.4 Background concentrations 

 

Nitrogen dioxide (NO2) results from direct emissions from combustion sources together with 

chemical reactions in the atmosphere involving NO2, nitric oxide (NO) and ozone (O3).  The 

combination of NO and NO2 is referred to as nitrogen oxides (NOx). 

 

The chemical reactions taking place in the atmosphere were taken into account in the modelling 

using the Generic Reaction Set (GRS) of equations.  These use hourly average background 

concentrations of NOx, NO2 and O3, together with meteorological and modelled emissions data 

to calculate the NO2 concentration at a given point.   

 

7.4.1 Background data for 2018 

 

Background concentrations of NOx, NO2, O3, SO2, PM10 and PM2.5 were obtained from 

Chilbolton rural background monitoring site, located approximately 100 km southwest of 

Wolverton. Hourly background data for these pollutants were input to the model to represent 

the concentrations in the air being blown into the Milton Keynes area.   

 

Table 7.2 summarises the annual statistics of the resulting background concentrations used in 

the modelling for 2018. 

 

Table 7.2: Background concentrations for 2018 (µg/m3) 

 NOx NO2  O3  SO2 PM10 PM2.5 

Annual average 11.1 9.5 57.5 0.7 12.2 8.6 

99.79th percentile of hourly average 85.6 44.1 153.7 - - - 

90.41st percentile of 24-hour averages - - - 1.3 23.1 18.3 

 

7.4.2 Background data for 2022 

 

Background concentrations show a flat or very slight downward trend over recent years.  In order 

to avoid underestimating concentrations in 2022, the background data for 2018 was used 

unchanged, i.e. it was assumed that there will be no reduction in background concentrations over 

this period. 
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7.5 Street canyons 

 

The presence of buildings either side of a road can introduce street canyon effects that result in 

pollutants becoming trapped, leading to increased pollutant concentrations.  Street canyon 

effects were taken into account using the ADMS Advanced Canyon option, which makes use 

of detailed information for roadside buildings. Street canyon parameters were calculated from 

OS Open Map Local buildings data14. Building heights were estimated based on the number of 

storeys and relative height to the road. For the ‘with development’ scenario, the layout and 

building heights of the development were provided by TOWN. 

                                                 
14 https://www.ordnancesurvey.co.uk/opendatadownload/products.html Accessed 27th July 2019 
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8 Model verification  
 

The first stage of a modelling assessment is to verify that the input data and model setup are 

representative for the area.  This is carried out by calculating annual average concentrations of 

NO2 at the monitoring sites at which they are measured and, if necessary, adjusting model input 

parameters within realistic ranges to improve agreement between the modelled and measured 

concentrations. 

 

Model verification was carried out for the baseline year of 2018. Table 8.1 show the measured 

and modelled annual average NO2 concentrations. Note that at sites SS1 SS2 and SS3 SS4 

measured concentrations are not available for 2018 and modelled results are compared against 

measured data for the year 2017.  

 

 

Table 8.1: Measured and modelled annual average NO2 concentrations (µg/m³) 

ID Site Name Measured Modelled Modelled % 

V1 V2 63 Windsor St, Wolverton 15.0 13.7 91% 

SS1 SS2 
Stratford Road, Wolverton 
(Tesco End) 

25.0 24.8 99% 

SS3 SS4 
Stratford Road, Wolverton 
(Station End) 

32.6 24.8 76% 

 

 

The modelled concentrations show good agreement with the measured data. The modelled 

concentrations are within 25% at the three sites considered and are within 10% at two sites 

considered.   
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9 2022 concentrations 
 

Ground level concentrations of NO2, PM10 and PM2.5 were calculated at the same set of output 

points for 2022 with and without the development in place.   

 

Figure 9.1 and Figure 9.2 show the modelled annual average NO2 concentrations for 2022 

without and with the development, respectively.  No exceedences of the limit value are 

predicted with or without the development.   

 

Figure 9.3 and Figure 9.4 show the modelled 99.79th percentiles of hourly average NO2 

concentrations for 2022 without and with the development in place, respectively.  No 

exceedences of the limit value are predicted with or without the development.   

 

Figure 9.5 and Figure 9.6 show the modelled annual average PM10 concentrations for 2022 

without and with the development in place, respectively 

 

Figure 9.7 and Figure 9.8 show the modelled 90.41st percentiles of 24-hour average PM10 

concentrations for 2022 without and with the development in place, respectively. No 

exceedences of the limit value are predicted with or without the development.   

 

Figure 9.9 and Figure 9.10 show the modelled annual average PM2.5 concentrations for 2022 

without and with the development in place, respectively. No exceedences of the limit value are 

predicted with or without the development.   
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Figure 9.1: Modelled annual average NO2 concentration, 2022 without development (µg/m³) 

 
Figure 9.2: Modelled annual average NO2 concentration, 2022 with development (µg/m³) 
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Figure 9.3: Modelled 99.79th percentile of hourly average NO2 concentrations without 

development (µg/m³) 

 
Figure 9.4: Modelled 99.79th percentile of hourly average NO2 concentrations with 

development (µg/m³) 
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Figure 9.5: Modelled annual average PM10 concentration without development (µg/m³) 
 

 
Figure 9.6: Modelled annual average PM10 concentration with development (µg/m³) 
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Figure 9.7: Modelled 90.41st percentile of daily average PM10 concentrations without 

development (µg/m³) 

 
Figure 9.8: Modelled 90.41st percentile of daily average PM10 concentrations with 

development (µg/m³) 
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Figure 9.9: Modelled annual average PM2.5 concentrations without development (µg/m³) 

 
Figure 9.10: Modelled annual average PM2.5 concentrations with development (µg/m³) 
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9.1 Difference plots 

 

Difference plots were calculated by subtracting the modelled annual average concentrations 

for 2022 without the development in place from the modelled concentrations with the 

development in place.  The resulting concentrations are shown as maps where areas coloured 

red show an increase in concentrations and areas in blue show a decrease in concentrations, 

areas with no colour show no significant change in concentrations.  The concentration levels 

shown correspond to 0.5%, 1% and 5% of the appropriate air quality standard; a change of less 

than 0.5% of the standard is generally considered to be negligible. 

 

Figure 9.11, Figure 9.12 and Figure 9.13 show the modelled change in annual average NO2, 

PM10 and PM2.5 concentrations with the development in place. Note that the figures are centred 

on Church Street and the change in the rest of the modelled area is less than 0.5% of the 

standards. 

 

 

 
Figure 9.11: Modelled change in annual average NO2 concentration with development 

(µg/m³) 
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Figure 9.12: Modelled change in annual average PM10 concentration with development 

(µg/m³) 

 
Figure 9.13: Modelled change in annual average PM2.5 concentration with development 

(µg/m³) 
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9.2 Significance assessment  

 

The IAQM significance criteria shown in Section 3.2 are based on the modelled total and 

change in annual average concentrations relative to the air quality limits.  Any change in 

concentration of less than 0.5% of the limit value is considered negligible.  Where the change 

is greater than 0.5% of the limit value, the descriptor depends both on the total concentration 

and the change in concentration.  

 

Adjacent to the development along Church Street there are changes greater than 0.5% of the 

annual average NO2, PM10 and PM2.5 limit values. 

 

For NO2, the modelled concentrations are less than 30 µg/m³, or 75% of the limit value, at all 

locations. The maximum change in concentration at locations with potential public exposure is 

3.7 µg/m³, or 9% of the limit value. The change in NO2 concentrations can be considered slight. 

 

For PM10, the modelled concentrations are less than 30 µg/m³, or 75% of the limit value, at all 

locations. The maximum change in concentration is 0.4 µg/m³, or 1% of the limit value.  The 

change in PM10 concentrations can therefore be considered negligible.   

 

For PM2.5, the modelled concentrations are less than 18.75 µg/m³, or 75% of the limit value, at 

all locations. The maximum change in concentration is 0.156 µg/m³, or 0.6% of the limit value.  

The change in PM2.5 concentrations can therefore be considered negligible.  
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10 Construction dust risk assessment 
 

A qualitative assessment of the air quality impact during the construction phase was carried 

out, based on IAQM construction dust guidance assessment methodology, which comprises 

five steps, including a final reporting step. 

 

 

10.1 STEP 1: Screen the Need for a Detailed Assessment  

 

An assessment is required where there is: 

 

• a human receptor within: 

o 350m of the site boundary; or 

o 50m of the route(s) used by construction vehicles on the public highway, up to 500m 

from the site entrance. 

 

• an ecological receptor within: 

o 50 m of the boundary of the site; or 

o 50 m of the route(s) used by construction vehicles on the public highway, up to 500 

m from the site entrance(s). 

 

Relevant human receptors are present in this case. There are residential properties within the 

prescribed distances.  

 

There are no potential ecological receptors within 50 m of the site. 

 

Due to the presence of human receptors, a detailed assessment was carried out and is described 

in the following sections. 
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10.2 STEP 2: Assess the Risk of Dust Impacts 

 

10.2.1  STEP 2A: Define the Potential Dust Emission Magnitude 

 

This step of the assessment considers the magnitude of the potential emissions from various 

activities, with Demolition, Earthworks, Construction and Trackout being explicitly included. 

The potential magnitude of each activity is classified as Small, Medium or Large. 

 

Demolition 

 

On 20th December 2019, MKC approved Love Wolverton’s planning application for the 

demolition of the Agora Centre (application ref. 19/02989/CON). However, demolition 

activities are considered here for completeness. 

 

The maximum height of the buildings to be demolished is less than 10 m and the total building 

volume is around 4,300 m2. Demolition is expected to take place between December and 

February, which would be expected to be wetter months. According to Section 7.2 of the 

IAQM construction dust guidance, these factors suggest a small dust emission magnitude.  

 

Other aspects of the site suggest higher potential dust impacts, which might give rise to a 

medium or large dust emission magnitude. For example, the construction materials of the 

building to be demolished include potentially dusty concrete, and crushing and screening will 

take place on site.  

 

Although the building volume is small, there may be higher potential for dust impacts across 

the site, so the overall potential magnitude of dust emission for the Demolition phase is 

estimated to be Medium. 

 
Earthworks 

 
The total amount of earth to be excavated will be approximately 4,000 m3, which is well below the 

threshold for a Medium magnitude, 20,000 tonnes.  The bunds formed are expected to be less than 4 m 

in height and fewer than 5 heavy earth moving vehicles will be active at any one time.  There are 

freely draining lime-rich loamy soils15 in the area, indicating a low potential for dust release.  

 

However, the total area of the site is approximately 13,000 m2 which exceeds the threshold of 

10,000 m2, suggesting a Large dust emission magnitude.  

 

Overall, it is considered that that the potential magnitude of dust emission for the Earthworks 

phase is likely to be Medium. 

  

                                                 
15 http://www.landis.org.uk/SoilScapes/ 
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Construction 

 

The buildings will be of CLT (cross laminated timber) construction. The foundations will be 

concrete, which is a potentially dusty material. Concrete batching will be carried out on site, 

but there will be no on-site sandblasting. 

 

The total building volume for the development is estimated to be around 9,466 m3, significantly 

smaller than the threshold of 25,000 m3 for a Medium magnitude, which corresponds to a small 

magnitude of dust emission. 

 

The overall potential magnitude of dust emission for the Construction phase is therefore 

considered to be Medium.   

 

Trackout 

 

According to Section 3.14 of the Transport Management Plan for the demolition of site 

clearance (document TMP000-19 dated 8th October 2019), no more than 60 HDV movements 

to and from the site are expected over a 30 week period.  This will result in an average of 3-4 

HDV movements per day (over 3.5 tonnes), i.e. fewer than the threshold of 10.  It is assumed 

that the maximum number of HDV movements per day will be fewer than 10. 

 

No information was supplied regarding unpaved roads, but it is expected that, if an unpaved 

road is present, it is likely to be less than 50 m in length. 

 

There are freely draining lime-rich loamy soils15 in the area, indicating a low potential for dust 

release through trackout.  

 

The potential magnitude of dust emission for Trackout is therefore classified as Small.  

 

Summary 

 

Table 10.1 presents the estimated potential dust emission magnitude for the site, for each of 

the activities.  

 

 

Table 10.1: Potential dust emission magnitude for the site 

Activity Dust Emission Magnitude 

Demolition Medium 

Earthworks Medium 

Construction Medium 

Trackout Small 
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10.2.2 STEP 2B: Define the Sensitivity of the Area 

 

Dust Soiling Effects  

 

The assessment below is based on Box 6 and Table 2 of the IAQM construction dust guidance. 

Demolition, Earthworks and Construction are considered together, as they take place across 

the same areas of the site.   

 

The area surrounding the site mainly comprises residential dwellings, which would be classed 

as having a High sensitivity; places of worship and some commercial uses would also be 

classed as having a High sensitivity. Figure 10.1 shows the zones representing distances of 20 

m and 50 m from the site boundary in all directions.  

 

There are at least 10 sensitive receptors within 20 m of the development site area. Therefore, 

the overall sensitivity of the site to dust soiling effects from Demolition, Earthworks and 

Construction is considered to be High. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10.1: Receptors within 20 m and 50 m of the site boundary 
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The potential dust emission magnitude for Trackout effects is defined as Small, so Table 2 of 

the IAQM construction dust guidance suggests that Trackout should be considered for the 

section of the public highway within 50 m of the site exit, which is about 25 m west along 

Church Street then about 25 m north along Radcliffe Road.  This route is shown on Figure 10.2, 

along with the zone representing a distance of 50 m from the road. 

 

There are at least 10 sensitive receptors within 20 m of the development site area. Therefore, 

the overall sensitivity of the site to dust soiling effects from Trackout is considered to be High. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10.2: Receptors within 50 m of the site access road 
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Health Effects of PM10  

 

The assessment below is based on Box 7 and Table 3 of the IAQM construction dust guidance, 

which shows how the local annual mean PM10 concentration should be taken into 

consideration, as well as the number of receptors, the sensitivity of these receptors and their 

distance from the sources. 

 

The receptors identified above for the dust soiling effects are all also relevant for health effects 

of PM10.  There are 10-100 highly sensitive receptors within 20 m. As above, Demolition, 

Earthworks and Construction are considered together.   

 

Section 5 provides information regarding the air quality around the development site.  The 

Defra background maps suggest that the annual average concentrations of PM10 at the site 

location is 15 µg/m3. The sensitivity of the receptors to Human Health impacts would therefore 

fall into the Low category, according to Table 3 of the IAQM construction dust guidance. The 

resulting sensitivity of the area for Demolition, Earthworks and Construction is therefore 

estimated to be Low. 

 

As described above, the site is defined as Small for Trackout effects, so Trackout should be 

considered for the section of the public highway within 50 m of the site exit. There are fewer 

than 100 highly sensitive residential receptors within 20 m of the first 50 m of road.  

 

Traffic flow data provided for the assessment indicates that Church Street has an AADT 

(Annual Average Daily Total) traffic flow of less than 2,000 adjacent to the residential 

receptors. Considering the PM10 concentrations in the surrounding area, the annual average 

concentration of PM10 at these residential receptors is unlikely to be greater than 24 µg/m3. 

The overall sensitivity of the site to human health impacts due to Trackout is therefore 

estimated to be Low. 

 

Ecological Effects  

 

There are no relevant ecological receptors. 

 

Summary of Sensitivity for all Effects  

 

Table 10.2 shows the outcome of defining the sensitivity of the area surrounding the site. 

 

Table 10.2 Outcome of defining the sensitivity of the area 

Potential Impact 
Sensitivity of the Surrounding Area 

Demolition Earthworks Construction Trackout 

Dust Soiling High High High High 

Human Health Low Low Low Low 

Ecological n/a n/a n/a n/a 
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10.2.3 STEP 2C: Define the Risk of Impacts 

 

Table 10.3 shows the estimated dust risk, based on the assessment carried out at Steps 2A and 

2B above, following Tables 6 to 9 of the IAQM construction dust guidance. 

 

Table 10.3: Summary Dust Risk 

Potential Impact 
Risk 

Demolition Earthworks Construction Trackout 

Dust Soiling Medium Risk Medium Risk Medium Risk Low Risk 

Human Health Low Risk Low Risk Low Risk Negligible 

Ecological Negligible Negligible Negligible Negligible 
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10.3 STEP 3: Site-Specific Mitigation 

 

Based on Section 8.2 of the IAQM construction dust guidance, Table 10.4 summarises those 

mitigation measures that are considered appropriate for this site, based on the estimated risk 

of dust impacts. The table includes an indication of whether each mitigation measure is Highly 

recommended (H) or Desirable (D), based on the appropriate risk categories. 

 

The IAQM construction dust guidance sets out mitigation measures that are specific to 

Demolition, Earthworks, Construction and Trackout, as well as those that are more general. 

For those that are general, the highest risk category was used to select the appropriate 

mitigation measures, as advised by the guidance. 
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Table 10.4: Mitigation measures 

Mitigation measure 
Type of 

mitigation 
Comment 

Develop and implement a stakeholder communications plan that includes community engagement before work commences on 

site. 

Communications 

H 

Display the name and contact details of person(s) accountable for air quality and dust issues on the site boundary, e.g. 

environment manager/engineer or site manager. 
H 

Display the head or regional office contact information. H 

Develop and implement a Dust Management Plan (DMP), which may include measures to control other emissions, approved by 

the local authority. The level of detail will depend on the risk, and should include as a minimum the highly recommended 

measures in this table. The desirable measures should be included as appropriate for the site. 

Dust management H 

Record all dust and air quality complaints, identify cause(s), take appropriate measures to reduce emissions in a timely manner 

and record the measures taken. 

Dust management – 

site management 

H 

Make the complaints log available to the local authority when asked. H 

Record any exceptional incidents that cause dust and/or air emissions, either on- or off-site, and the action taken to resolve the 

situation in the log book 
H 

Undertake daily on-site and off-site inspection to monitor dust, record inspection results, and make the log available to the local 

authority when asked. To include regular dust soiling checks of surfaces such as street furniture, cars and window sills within 

100m of site boundary, with cleaning to be provided if necessary. 

Dust management - 

monitoring 

D 

Carry out regular site inspections to monitor compliance with the DMP, record inspection results and make an inspection log 

available to the local authority when asked. 
H 

Increase the frequency of site inspections by the person accountable for air quality and dust issues on site when activities with a 

high potential to produce dust are being carried out and during prolonged dry or windy conditions. 
H 

Agree dust deposition, dust flux, or real-time PM10 continuous monitoring locations with the Local Authority. Where possible 

commence baseline monitoring at least three months before work commences on site or, if it a large site, before work on a phase 

commences. Further guidance is provided by IAQM on monitoring during demolition, earthworks and construction. 

H 
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Plan site layout so that machinery and dust causing activities are located away from receptors, as far as is possible. 

Dust management – 

preparing and 

maintaining the site 

H 

Erect solid screens or barriers around dusty activities or the site boundary that are at least as high as any stockpiles on site. H 

Fully enclose site or specific operations where there is a high potential for dust production and the site is active for an extended 

period. 
H 

Avoid site runoff of water or mud. H 

Keep site fencing, barriers and scaffolding clean using wet methods. H 

Remove materials from site as soon as possible that have a potential to produce dust, unless being re-used on site.  If they are 

being re-used on site, cover as described below. 
H 

Cover, seed or fence stockpiles to prevent wind whipping. H 

Ensure all on-road vehicles comply with the requirements of the London Low Emission Zone and the London NRMM standards, 

where applicable 

Dust management – 

operating 

vehicle/machinery 

and sustainable travel 

H 

Ensure all vehicles switch off engines when stationary – no idling vehicles. H 

Avoid the use of diesel or petrol powered generators and use mains electricity or battery powered equipment where practicable. H 

Impose and signpost a maximum speed limit of 15mph on surfaced and 10mph on unsurfaced haul roads and work areas. D 

Produce a Construction Logistics Plan to manage the sustainable delivery of goods and materials. H 

Implement a Travel Plan that supports and encourages sustainable travel (public transport, cycling, walking, and car-sharing) D 
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Only use cutting, grinding or sawing equipment fitted on or in conjunction with suitable dust suppression techniques such as 

water sprays or local extraction, e.g. suitable local exhaust ventilation systems. 

Dust management - 

operations 

H 

Ensure an adequate water supply on the site for effective dust/particulate matter suppression/mitigation, using non-potable water 

where possible and appropriate. 
H 

Use enclosed chutes and conveyors and covered skips. H 

Minimise drop heights from conveyors, loading shovels, hoppers and other loading or handling equipment and use fine water 

sprays on such equipment whenever appropriate. 
H 

Ensure equipment is readily available on site to clean up any spillages, and clean up spillages as soon as reasonably practicable 

after the event using wet cleaning methods. 
H 

Avoid bonfires and burning of waste materials Dust management – 

waste management 
H 

Soft strip inside buildings before demolition (retaining walls and windows in the rest of the building where possible, to provide a 

screen against dust). 

Demolition 

D 

Ensure effective water suppression is used during demolition operations. Hand held sprays are more effective than hoses attached 

to equipment as the water can be directed to where it is needed. In addition, high volume water suppression systems, manually 

controlled, can produce fine water droplets that effectively bring the dust particles to the ground. 

H 

Avoid explosive blasting, using appropriate manual or mechanical alternatives. H 

Bag and remove any biological debris or damp down such material before demolition. H 

Re-vegetate earthworks and exposed areas/soil stockpiles to stabilise surfaces as soon as practicable.. 

Earthworks 

D 

Use Hessian, mulches or trackifiers where it is not possible to re-vegetate or cover with topsoil, as soon as practicable D 

Only remove the cover in small areas during work and not all at once D 
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Avoid scabbling (roughening of concrete surfaces) if possible 

Construction 

D 

Ensure sand and other aggregates are stored in bunded areas and are not allowed to dry out, unless this is required for a particular 

process, in which case ensure that appropriate additional control measures are in place. 
H 

Ensure bulk cement and other fine powder materials are delivered in enclosed tankers and stored in silos with suitable emission 

control systems to prevent escape of material and overfilling during delivery. 
D 

For smaller supplies of fine power materials ensure bags are sealed after use and stored appropriately to prevent dust. D 

Use water-assisted dust sweeper(s) on the access and local roads, to remove, as necessary, any material tracked out of the site. 

This may require the sweeper being continuously in use. 

Trackout 

D 

Avoid dry sweeping of large areas. D 

Ensure vehicles entering and leaving sites are covered to prevent escape of materials during transport.  D 

Record all inspections of haul routes and any subsequent action in a site log book. D 

Implement a wheel washing system (with rumble grids to dislodge accumulated dust and mud prior to leaving the site where 

reasonably practicable). 
D 
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10.4 STEP 4: Determine Significant Effects 

 

The final step is to determine whether or not there are significant effects arising from the 

construction phase of a development. 

 

All of the pre-mitigation dust risk categories are designated Low or Medium Risk.  

 

Provided that appropriate, effective mitigation measures are carried out, the residual effect will 

be ‘not significant’.  
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11 Discussion 
 

Air quality modelling using ADMS-Urban was carried out to support a planning application 

for the proposed redevelopment of the Agora Centre in Wolverton, Milton Keynes. This 

follows on from an air quality screening assessment carried out by CERC, which concluded 

that dispersion modelling was required to further investigate the effects of moving the bus stop 

and the formation of street canyons, which are a result of the development. 

 

 

11.1 Dispersion modelling 

 

Model verification was carried out, comparing modelled concentrations for 2018 with three 

diffusion tube sites. The modelled concentrations showed a good agreement with the measured 

data and concentrations were within 25% at all three sites and within 10% at two sites. 

 

Modelled concentrations of NO2, PM10 and PM2.5 in 2022, both with and without the 

development, are all below the relevant limit values.  

 

Difference plots show that the development is likely to result in an increase in annual average 

NO2 concentrations due to the formation of street canyons on Church Street.  For most of the 

length of Church Street the increase is predicted to be less than 5% of the air quality limit value.  

Close to the location of the new bus stop, the increase is predicted to be up to 9% of the limit 

value.  

 

The development is likely to have a small impact on annual average concentrations of PM10 

and PM2.5, with increases up to 1% of the relevant limit values.    

 

The significance of the air quality impact of the development in 2022 was assessed using IAQM 

guidance.  The impact of annual average PM10 and PM2.5 with the development can be 

considered negligible.  The impact of annual average NO2 concentrations can be considered 

slight. 

 

 

11.2 Proposed changes 

 

Following the completion of the dispersion modelling, some changes to the development plans 

were made: 

 

1. The north east corner of Block B and the north west and north east corners of Block C 

are to be pulled back from Church Street, keeping the bus stop in a similar position to 

the existing location; 

2. Block C is to change from a mix of houses and apartments above retail to exclusively 

apartments, increasing the total number of residential units from 103 to 115. However, 

car parking numbers remain the same;  

3. Block F is to be slightly pulled back from Church Street. 
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The effects of these changes were considered with respect to air quality and the modelling 

already carried out and are as follows: 

 

1. There will be no increase in emissions due to the changes, as there is no increase in car 

parking; 

2. The blocks being pulled back from Church Street will reduce street canyon effects, 

increasing dispersion and improving air quality;  

3. The bus stop will now be positioned next to a gap between development buildings, so 

that emissions from idling buses will no longer occur in a street canyon, improving 

dispersion and reducing pollutant concentrations. 

 

The changes to the development are therefore likely to reduce pollutant concentrations, i.e. 

improve air quality, compared to the scenario modelled.  The results of the dispersion 

modelling presented in this report can therefore be considered as conservative.  

 

 

11.3 Construction dust 

 

The qualitative assessment of dust due to construction and demolition activities found that the 

potential (pre-mitigation) impacts ranged between Medium and Low Risk. Of the twelve risk 

categories assigned to each activity/impact type combination, three of these are ‘Medium’, four 

are ‘Low’ and five are ‘Negligible’. 

 

A table of dust mitigation measures considered appropriate for this site is presented, based on 

the estimated risk of dust impacts. Provided that appropriate, effective mitigation measures are 

carried out, the residual effect will be ‘not significant’. 

 

 

11.4 Conclusion 

 

Local planning guidance, as set out in Plan:MK16, includes the following policies relating to 

air quality: 

• Policy EH7, paragraph 5 “Seeking to improve air quality…” and 

• Policy NE6, Environmental Pollution, Air Quality. 

 

This assessment, which follows the IAQM guidance referred to in Plan:MK, shows that the 

operational air quality impact will be slight.  

                                                 
16 Plan:MK 2016 – 2031, adopted March 2019. 

https://www.milton-keynes.gov.uk/planning-and-building/plan-mk 
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APPENDIX A: Summary of ADMS-Urban 
 

 

ADMS-Urban is a scientifically advanced but practical air pollution modelling tool, which has 

been developed to provide high resolution calculations of pollution concentrations for all sizes 

of study area relevant to the urban environment.  The model can be used to look at 

concentrations near a single road junction or over a region extending across the whole of a 

major city.  ADMS-Urban has been extensively used for the Review and Assessment of Air 

Quality carried out by Local Authorities in the UK and for a wide range of planning and policy 

studies across the world.  The following is a summary of the capabilities and validation of 

ADMS-Urban.  More details can be found on the CERC web site at www.cerc.co.uk. 

 

ADMS-Urban is a development of the Atmospheric Dispersion Modelling System (ADMS), 

which has been developed to investigate the impacts of emissions from industrial facilities.  

ADMS-Urban allows full characterisation of the wide variety of emissions in urban areas, 

including an extensively validated road traffic emissions model.  It also includes a number of 

other features, which include consideration of: 

 

• the effects of vehicle movement on the dispersion of traffic emissions; 

• the behaviour of material released into street-canyons; 

• the chemical reactions occurring between nitrogen oxides, ozone and Volatile Organic 

Compounds (VOCs); 

• the pollution entering a study area from beyond its boundaries; 

• the effects of complex terrain on the dispersion of pollutants; and 

• the effects of a building on the dispersion of pollutants emitted nearby. 

 

Further details of these features are provided below. 

 

Studies of extensive urban areas are necessarily complex, requiring the manipulation of large 

amounts of data.  To allow users to cope effectively with this requirement, ADMS-Urban runs 

in Windows 10, Windows 8, Windows 7 and Windows Vista environments. The manipulation 

of data is further facilitated by the possible integration of ADMS-Urban with a Geographical 

Information System (GIS) (MapInfo, ArcGIS, or the ADMS-Mapper) and the CERC 

Emissions Inventory Toolkit, EMIT. 

 

 

Dispersion Modelling 

 

ADMS and ADMS-Urban use boundary layer similarity profiles to parameterise the variation of 

turbulence with height within the boundary layer, and the use of a skewed-Gaussian distribution 

to determine the vertical variation of pollutant concentrations in the plume under convective 

conditions.  

 

The main dispersion modelling features of ADMS-Urban are as follows: 
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• ADMS-Urban is an advanced dispersion model in which the boundary layer structure is 

characterised by the height of the boundary layer and the Monin-Obukhov length, a length 

scale dependent on the friction velocity and the heat flux at the surface.  This method 

supersedes methods based on Pasquill Stability Categories, as used in, for example, Caline 

and ISC.  Concentrations are calculated hour by hour and are fully dependent on prevailing 

weather conditions. 

• For convective conditions, a non-Gaussian vertical profile of concentration allows for 

the skewed nature of turbulence within the atmospheric boundary layer, which can lead to 

high concentrations near to the source. 

• A meteorological pre-processor calculates boundary layer parameters from a variety of 

input data, typically including date and time, wind speed and direction, surface temperature 

and cloud cover.  Meteorological data may be raw, hourly averaged or statistically analysed 

data. 

 

 

Emissions 
 

Emissions into the atmosphere across an urban area typically come from a wide variety of 

sources.  There are likely to be industrial emissions from chimneys as well as emissions from 

road traffic and domestic heating systems.  To represent the full range of emissions 

configurations, the explicit source types available within ADMS-Urban are: 

• Roads, for which emissions are specified in terms of vehicle flows and the additional initial 

dispersion caused by moving vehicles is also taken into account. 

• Industrial points, for which plume rise and stack downwash are included in the modelling. 

• Areas, where a source or sources is best represented as uniformly spread over an area. 

• Volumes, where a source or sources is best represented as uniformly spread throughout a 

volume. 

 

In addition, sources can also be modelled as a regular grid of emissions.  This allows the 

contributions of large numbers of minor sources to be efficiently included in a study while the 

majority of the modelling effort is used for the relatively few significant sources. 

 

ADMS-Urban can be used in conjunction with CERC’s Emissions Inventory Toolkit, EMIT, 

which facilitates the management and manipulation of large and complex data sets into usable 

emissions inventories. 

 

 

Presentation of Results 

 

The results from the model can be based on a wide range of averaging times, and include rolling 

averages.  Maximum concentration values and percentiles can be calculated where appropriate 

meteorological input data have been input to the model.  This allows ADMS-Urban to be used 

to calculate concentrations for direct comparison with existing air quality limits, guidelines and 

objectives, in whatever form they are specified. 

 

ADMS-Urban can be integrated with the ArcGIS or MapInfo to facilitate both the compilation 

and manipulation of the emissions information required as input to the model and the 

interpretation and presentation of the air quality results provided. 
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Complex Effects - Street Canyons 

 

ADMS-Urban incorporates two methods for representing the effect of street canyons on the 

dispersion of road traffic emissions: a basic canyon method based on the Operational Street 

Pollution Model (OSPM) 17 , developed by the Danish National Environmental Research 

Institute (NERI); and an advanced street canyon module, developed by CERC. The basic 

canyon model was designed for simple symmetric canyons with height similar to width and 

assumes that road traffic emissions originate throughout the base of the canyon, i.e. that the 

emissions are spread across both the road and neighbouring pavements.  

 

The advanced canyon model18 was developed to overcome these limitations and is our model 

of choice. It represents the effects of channelling flow along and recirculating flow across a 

street canyon, dispersion out of the canyon through gaps in the walls, over the top of the 

buildings or out of the end of the canyon. It can take into account canyon asymmetry and 

restricts the emissions area to the road carriageway.  

 

 

Complex Effects - Chemistry 

 

ADMS-Urban includes the Generic Reaction Set (GRS)19 atmospheric chemistry scheme.  The 

original scheme has seven reactions, including those occurring between nitrogen oxides and 

ozone.  The remaining reactions are parameterisations of the large number of reactions 

involving a wide range of Volatile Organic Compounds (VOCs).  In addition, an eighth 

reaction has been included within ADMS-Urban for the situation when high concentrations of 

nitric oxide (NO) can convert to nitrogen dioxide (NO2) using molecular oxygen. 

 

In addition to the basic GRS scheme, ADMS-Urban also includes a trajectory model20 for use 

when modelling large areas.  This permits the chemical conversions of the emissions and 

background concentrations upwind of each location to be properly taken into account. 

 

  

                                                 
17 Hertel, O., Berkowicz, R. and Larssen, S., 1990, ‘The Operational Street Pollution Model (OSPM).’ 18th 

International meeting of NATO/CCMS on Air Pollution Modelling and its Applications.  Vancouver, Canada, 

pp741-749. 
18 Hood C, Carruthers D, Seaton M, Stocker J and Johnson K, 2014. Urban canopy flow field and advanced street 

canyon modelling in ADMS-Urban.16th International Conference on Harmonisation within Atmospheric 

Dispersion Modelling for Regulatory Purposes, Varna, Bulgaria, September 2014.  

http://www.harmo.org/Conferences/Proceedings/_Varna/publishedSections/H16-067-Hood-EA.pdf 
19 Venkatram, A., Karamchandani, P., Pai, P. and Goldstein, R., 1994, ‘The Development and Application of a 

Simplified Ozone Modelling System.’  Atmospheric Environment, Vol 28, No 22, pp3665-3678. 
20 Singles, R.J., Sutton, M.A. and Weston, K.J., 1997, ‘A multi-layer model to describe the atmospheric transport 

and deposition of ammonia in Great Britain.’ In: International Conference on Atmospheric Ammonia: Emission, 

Deposition and Environmental Impacts. Atmospheric Environment, Vol 32, No 3. 
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Complex Effects - Terrain 

 

As well as the effect that complex terrain has on wind direction and, consequently, pollution 

transport, it can also enhance turbulence and therefore increase dispersion.  These effects are 

taken into account in ADMS-Urban using the FLOWSTAR21 model developed by CERC. 

 

 

Data Comparisons – Model Validation 
 
ADMS-Urban is a development of the Atmospheric Dispersion Modelling System (ADMS), 

which is used throughout the UK by industry and the Environment Agency to model emissions 

from industrial sources. ADMS has been subject to extensive validation, both of individual 

components (e.g. point source, street canyon, building effects and meteorological pre-processor) 

and of its overall performance. 

 

ADMS-Urban has been extensively tested and validated against monitoring data for large urban 

areas in the UK and overseas, including London, Birmingham, Manchester, Glasgow, Riga, 

Cape Town, Hong Kong and Beijing, during projects supported by local governments and 

research organisations. A summary of published model validation studies is available at 

www.cerc.co.uk/Validation with other publications available at www.cerc.co.uk/publications. 

 

 

                                                 
21 Carruthers D.J., Hunt J.C.R. and Weng W-S. 1988. ‘A computational model of stratified turbulent airflow over 

hills – FLOWSTAR I.’ Proceedings of Envirosoft. In: Computer Techniques in Environmental Studies, P. Zanetti 

(Ed) pp 481-492. Springer-Verlag. 
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