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Executive Summary 

Purpose of Report 

Bureau Veritas has been commissioned by Caulmert, on behalf of EW Energy, to undertake a 
detailed operational dispersion modelling assessment. The assessment evaluates the air quality 
and odour impacts for the proposed construction of an anaerobic digestion plant and associated 
development at Former Brickworks, Hendre. 

An assessment of potential air quality impacts both during the construction phase and during the 
operational phase has been carried out. During the construction phase, there is the potential for 
emissions of dust to effect nearby receptors, whereas during the operational phase, there is the 
potential for combustion plant emissions and odour emissions to arise. 

For the assessment of dust emissions during the construction phase, the methodology of the 
assessment has been based on the Institute of Air Quality Management (IAQM) Guidance on the 
Assessment of Dust from Demolition and Construction5. The risk of dust emissions has been 
determined and industry standard mitigation measures detailed within the IAQM guidance has been 
provided.  

Detailed dispersion modelling was undertaken for both the proposed Combined Heat and Power 
(CHP) unit and the boiler. Additionally, the assessment has also modelled the odour impacts 
associated with the odour control unit (OCU) designed to mitigate odorous emissions associated 
with the storage and processing of raw waste materials, as well as the gas upgrader which has 
been designed to remove hydrogen sulphide (H2S) through a gas recycling system. Release rates 
for all plant included within the assessment have been derived using information provided by the 
Client and the plant manufacturers. 

Summary of Conclusions 

The results can be summarised as follows. 

▪ The effects of dust during the construction phase of the proposed development are 
considered to be a Medium Risk in relation to dust soiling effects on people and property 
and Low Risk for human health impacts. Following the implementation of industry standard 
mitigation measures detailed within the report, the dust effects associated with the 
construction phase of the development are considered not significant.  

▪ The assessment of air quality emissions from the CHP and boiler associated with the 
anaerobic digestion plant has determined that all concentrations of Nitrogen Dioxide (NO2), 
Carbon Monoxide (CO) and Sulphur Dioxide (SO2) were below their relevant assessment 
levels, and no exceedances were predicted at the assessed human receptors.  

▪ For ecological receptors, concentrations were also below their respective assessment 
levels with no exceedances precited. Exceedances were predicted in terms of nitrogen 
deposition; however, this is due to the existing background concentration, with the 
contribution of the plant being very small. 

▪ Odour emissions associated with the odour control unit demonstrated that odour emissions 
at sensitive human receptors were below the odour assessment criterion identified within 
the report. As such, it is likely that the odour control unit proposed will mitigate odorous 
emissions from the storage and initial processing of materials to suitable levels, provided 
the manufacturers’ maintenance recommendations and design specification is upheld. This 
is also the case for H2S emissions associated with the gas upgrader, where emissions are 
below their respective air quality assessment levels. 
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It can be considered, therefore, that the air quality and odour impacts of the proposed anaerobic 
digestion plant at the Former Brickworks, Hendre site can be considered as not significant. 
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1 Introduction 

Bureau Veritas has been commissioned by Caulmert, on behalf of EW Energy, to undertake a 
detailed operational dispersion modelling assessment. The assessment evaluates the air quality 
and odour impacts for the proposed construction of an anaerobic digestion plant and associated 
development at Former Brickworks, Hendre. 

Firstly, a quantitative assessment of the dust emissions associated with the construction phase of 
the development has been undertaken within the assessment. 

In addition, this assessment quantifies the potential impact of emissions to air from the both the 
proposed CHP and boiler as well odours from the reception hall and gas upgrader associated with 
the anaerobic digestion plant, on the surrounding sensitive residential and ecological receptors, 
where applicable.  

This report has been produced in order to support the planning application for the proposed 
construction of an anaerobic digestion plant and associated development at Former Brickworks, 
Hendre. This report presents the methodology, input parameters and results of the dispersion 
modelling undertaken as part of this assessment.  

1.1 Process Description 

The proposed site is current a former brickworks site. It is predicted that the new construction of an 
anaerobic digestion plant and associated development will generate enough gas for around 40,000 
homes. The facility will operate through the importing of feed stock for the anaerobic digestion plant. 
This feedstock will primarily comprise sludge, food waste, oils, dairy waste, glycerine, fish washings 
and abattoir washings. The total mass of feedstock per year amounts to 103,220 tonnes. As this 
feedstock is housed in the reception hall where initial processes take place an odour control unit 
will filter the air from the reception hall through a carbon filtration system. This processed feedstock 
will then pass through the buffer tank which will help to process the feedstock into a liquid form. The 
liquid feed stock then enters the digester tanks for around 60 days and is then passed through the 
pasteuriser. Once this is complete the liquid and solid elements are separated with the solid material 
used for fertilisers and the liquid used for the biogas system itself and for extraction to removal 
tankers.  

The development includes digesters, storage, buffer tank, pasteurisers, separation, odour control, 
offices, reception hall, Combined Heat and Power Unit (CHPs), boiler, gas upgrade compression, 
weighbridge and associated site accesses. The Site will operate 24 hours per day.  

The proposed CHP and boiler will be used to power the plant itself using the biogas produced 
through the anaerobic digestion process. 

1.2 Scope of Assessment 

The need for an air quality and odour assessment is to determine the effects on the surrounding 
human and ecological receptors associated with the emissions from the CHP and boiler on site 
designed to operate the anaerobic digestion plant. The assessment has also been undertaken to 
determine the odour effects associated with the storage and processing of the waste material.  

Contact was made with Flintshire County Council with regard to the methodology of the assessment 
and receptors that should be considered within the assessment, however Bureau Veritas have not 
received any correspondence on this since the original email dated 7th December 2022.  

1.3 Site Description 

The site area is a former brick works located near to the village of Rhydymwyn, Mold. There is a 
modern factory unit, a brick chimney and near-derelict two-storey brick building currently on site. 
Around the Site, the A541 runs approx. 70 m to the southwest of the site and a woodland is located 
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to the immediate east and north of the site. To the south of the Site is open land, covered by grass 
and trees and a slip road off A541. An industrial site is approx. 110 m to the west of the site, and 
Tarmac Hendre Quarry is approx. 820 to the northwest of the site.  

The closest ecologically designated sites are located within 1000m north east of the site and 1300m 
west of the site. These are the Halkyn Common and Holywell Grasslands and Alyn Valley Woods 
and Alyn Gorge Caves respectively, both have been designated as a Site of Special Scientific 
Interest (SSSI) and Special Area of Conservation (SAC). 

The closest residential receptors are located north west of the site as well as south west, all within 
around 100 m of the site boundary.  

The site location is shown in Figure 1-1. 

Figure 1-1 – Site Location 
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2 Dispersion Modelling Methodology 

ADMS 5.2 has been used for the dispersion modelling of generator emissions. ADMS 5 is an 
advanced atmospheric dispersion model that has been developed and validated by Cambridge 
Environmental Research Consultants (CERC). The model has been used extensively throughout 
the UK for regulatory compliance purposes and is accepted as an appropriate air quality modelling 
tool by the Environment Agency and local authorities.  

ADMS 5 parameterises stability and turbulence in the atmospheric boundary layer (ABL) by the 
Monin-Obukhov length and the boundary layer depth. This approach allows the vertical structure of 
the ABL to be more accurately defined than by the stability classification methods of earlier 
dispersion models such as R91 or ISCST3. In ADMS, the concentration distribution follows a 
symmetrical Gaussian profile in the vertical and crosswind directions in neutral and stable 
conditions. However, the vertical profile in convective conditions follows a skewed Gaussian 
distribution to take account of the inhomogeneous nature of the vertical velocity distribution in the 
Convective Boundary Layer (CBL).  

A number of complex modules, including the effects of plume rise, complex terrain, coastlines, 
concentration fluctuations, radioactive decay and buildings effects, are also included in the model, 
as well as the facility to calculate long-term averages of hourly mean concentration, dry and wet 
deposition fluxes, and percentile concentrations, from either statistical meteorological data or hourly 
average data. 

A range of input parameters is required including, among others, data describing the local area, 
meteorological measurements and emissions data. The data used in modelling emissions are given 
in the following sections of this report.  

2.1 Process Emissions - Combustion 

Details of the proposed CHP and boiler which are to be assessed at the Site have been provided 
to Bureau Veritas by Marches Biogas, the plant manufacturers, and appropriate emission rates have 
been informed by the manufacturer specification as well as the environment emission limit values 
set out in Medium Combustion Plant Directive1 (MCPD) . The CHP and boiler are to be used for the 
anaerobic digestion plant. It should be noted that the boiler will be used as a backup for CHP when 
the CHP is not in operation. The CHP will be in operation for around 95% of the year with the 
remaining 5% from the boiler.  

The plant included within the assessment, defined as the Process Contribution (PC), are as follows: 

▪ Combined Heat and Power (CHP): Jenbacher 320, 1088 kWe. 

▪ Boiler: Viessman Vitoplex 300, 780 kWe. 

The parameters and emissions rates used within the assessment for each stack emission source 
are detailed in Table 2.1 and Table 2.2 with the locations of each of the stacks illustrated in Figure 
2-6. The emission rates have been modelled as a continual use throughout the entire year (8,760 
hours, with annual results pro-rated to account for 95% of these hours from the CHP and the 
remaining 5% from the boiler). There have been no details provided in terms of start-up emissions 
therefore the emission rates provided have been applied for the entirety of the modelled year usage. 

 
 

1 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32015L2193#d1e32-15-1 
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Table 2.1 – Model Input Parameters 

a Provided by Marches Biogas. 
b Based on manufactures specification. 
c Calculated based on first principals. 

 

Table 2.2 – Model Emission Rates 

 

2.2 Process Emissions - Odour 

Odour associated with both the odour control unit at the reception hall and from the gas upgrade 
and compression system has been assessed. Both units have been designed to minimise odour 
emissions through their individual technologies, this assessment will illustrate the overall effects of 
odour following the mitigation measures implemented.  

The odour control unit is associated with the reception and storage hall where the raw waste 
material used for the anaerobic digestion plant is first processed. The odour control used proposed 
is a carbon adsorber design, this is a deep bed system to ensure optimum odour removal. The 
system will use a PVC ductwork system to extract the air flow from the reception hall, this will then 
pass through the carbon adsorber to an exhaust stack around 13 m tall. The odour control system 
proposed will guarantee an odour emission of <1500 OUe/Am3. As such the emissions associated 
with odour have been based on 1500 OUe/Am3 outlet concentration. The location of the odour 
exhaust stack and the odour control unit are illustrated in Figure 2-6. 

In addition to the odour control unit associated with the reception hall, there is potential for odour 
emissions at the end of the anaerobic digester plant process at the gas upgrader and compression 
area. H2S will be controlled across the anaerobic digestion plant initially through the odour control 
unit at the reception hall but also through a recycled gas feature. The carbon adsorber as part of 
the odour control unit will supply “odourless” gas to the upgrader within its criteria of H2S of 
<400 ppm. Rejected gas that does not meet this criteria will be returned to the process into the 
reception tank. As such there will be minimal H2S emissions associated with the remaining process 

Parameter CHP Boiler 

Operating Hours a 8,322 438 

Electrical Output (kW) b 1,063 780 

Stack Height (m)a 7.2 4.0 

Flue Diameter (m)a 0.35 0.2 

Efflux Velocity (m s-1)c 11.21 6.94 

Efflux Temperature (°C)b  450 160 

Actual oxygen (%)b 3.0 3.0 

Electrical efficiency (%)b 40.8 93.0 

Parameter CHP Boiler 

NOx Concentration (mg/m3) 200 200 

CO Concentration (mg/m3) 100 100 

SO2 Concentration (mg/m3) 100 100 

NOx Emission Rate (g/s) 0.216 0.044 

CO Emission Rate (g/s) 0.108 0.022 

SO2 Emission Rate (g/s) 0.108 0.022 

Emission Concentrations are based on those within Annex II, Part 2, Table 2 of the MCPD 



EW Energy – Anaerobic Digestion Plant 
Air Quality and Odour Dispersion Modelling Report 

 
 

Bureau Veritas  
AIR16313746 10 

Bureau Veritas | C2 - Internal Bureau Veritas | C2 - Internal 

on the anaerobic digestion plant. However, to take a conservative approach, 400 ppm of H2S has 
been modelled from the CHP stack to ensure the effects of odour are considered. Details on the 
methodology of the odour assessment are shown in Section 4. 

2.3 Meteorology 

For meteorological data to be suitable for dispersion modelling purposes, a number of 
meteorological parameters need to be measured on an hourly basis including wind speed, wind 
direction, cloud cover and temperature. In addition to meteorological parameters effecting predicted 
concentrations, the year of meteorological data that is used for a modelling assessment can also 
have a significant effect on ground level concentrations. The Rhyl station is located approximately 
21 km to the west of the Site and is considered representative of the meteorological conditions 
experienced at the Site. A review of the closer Hawarden meteorological station, around 14 km east 
of the site was also undertaken. This site however did not prove representative of onsite conditions. 

Due to meteorological conditions changing across different years, sensitivity analysis has been 
completed in terms of the meteorological data used within the assessment. Five complete years of 
meteorological data have been utilised within the modelling of pollutants to take into account 
variations within the data. This assessment has utilised meteorological data recorded at Rhyl 
meteorological station across the period 2018 to 2022. The following figures illustrate the frequency 
of wind directions / wind speeds for the years considered. 

 Figure 2-1 – 2018 Rhyl Wind Rose

 

Figure 2-2 – 2019 Rhyl Wind Rose
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Figure 2-3 – 2020 Rhyl Wind Rose

 

Figure 2-4 – 2021 Rhyl Wind Rose

 

Figure 2-5 – 2022 Rhyl Wind Rose 
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Figure 2-6 – Emission Points Visualisation  
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2.4 Surface Characteristics  

The predominant surface characteristics and land use in a model domain have an important 
influence in determining turbulent fluxes and, hence, the stability of the boundary layer and 
atmospheric dispersion. Factors pertinent to this determination are detailed below. 

2.4.1 Surface Roughness 

Roughness length, z0, represents the aerodynamic effects of surface friction and is physically 
defined as the height at which the extrapolated surface layer wind profile tends to zero. This value 
is an important parameter used by meteorological pre-processors to interpret the vertical profile of 
wind speed and estimate friction velocities which are, in turn, used to define heat and momentum 
fluxes and, consequently, the degree of turbulent mixing. 

The surface roughness length is related to the height of surface elements; typically, the surface 
roughness length is approximately 10% of the height of the main surface features. Thus, it follows 
that surface roughness is higher in urban and congested areas than in rural and open areas. Oke 
(1987) and CERC (2003) suggest typical roughness lengths for various land use categories as 
presented within Table 2.3. 

Table 2.3 – Typical Surface Roughness Lengths for Various Land Use Categories 

Type of Surface z0 (m) 

Ice 0.00001 

Smooth snow 0.00005 

Smooth sea 0.0002 

Lawn grass 0.01 

Pasture 0.2 

Isolated settlement (farms, trees, hedges) 0.4 

Parkland, woodlands, villages, open suburbia 0.5-1.0 

Forests/cities/industrialised areas 1.0-1.5 

Heavily industrialised areas 1.5-2.0 

Increasing surface roughness increases turbulent mixing in the lower boundary layer. This can often 
have conflicting impacts in terms of ground level concentrations: 

▪ The increased mixing can bring portions of an elevated plume down towards ground level, 
resulting in increased ground level concentrations closer to the emission source; however; 
and 

▪ The increased mixing increases entrainment of ambient air into the plume and dilutes plume 
concentrations, resulting in reduced ground level concentrations further downwind from an 
emission source. 

The overall impact on ground level concentration is, therefore, strongly correlated to the distance 
and orientation of a receptor from the emission source. 

2.4.2 Surface Energy Budget 

One of the key factors governing the generation of convective turbulence is the magnitude of the 
surface sensible heat flux. This, in turn, is a factor of the incoming solar radiation. However, not all 
solar radiation arriving at the Earth’s surface is available to be emitted back to atmosphere in the 
form of sensible heat. By adopting a surface energy budget approach, it can be identified that, for 
fixed values of incoming short and long wave solar radiation, the surface sensible heat flux is 
inversely proportional to the surface albedo and latent heat flux.  
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The surface albedo is a measure of the fraction of incoming short-wave solar radiation reflected by 
the Earth’s surface. This parameter is dependent upon surface characteristics and varies 
throughout the year. Oke (1987) recommends average surface albedo values of 0.6 for snow 
covered ground and 0.23 for non-snow covered ground, respectively.  

The latent heat flux is dependent upon the amount of moisture present at the surface. The Priestly-
Taylor parameter can be used to represent the amount of moisture available for evaporation: 

 

Where: 

  = Priestly-Taylor parameter (dimensionless) 

+
=

s

s
S  

dT

de
s =  

se = Saturation specific humidity (kg H2O / kg dry air) 

T = Temperature (K) 




pwc
=  

pwc = Specific heat capacity of water (kJ kg-1 K-1) 

 = Specific latent heat of vaporisation of water (kJ kg-1) 

B = Bowen ratio (dimensionless) 

Areas where moisture availability is greater will experience a greater proportion of incoming solar 
radiation released back to atmosphere in the form of latent heat, leaving less available in the form 
of sensible heat and, thus, decreasing convective turbulence. Holstag and van Ulden (1983) 
suggest values of 0.45 and 1.0 for dry grassland and moist grassland respectively. 

2.4.3 Selection of Appropriate Surface Characteristic Parameters for the Site 

A detailed analysis of the effects of surface characteristics on ground level concentrations by Auld 
et al. (2002) led to a conclusion, with respect to uncertainty in model predictions: 

“…the energy budget calculations had relatively little impact on the overall uncertainty”  

In this regard, it is not considered necessary to vary the surface energy budget parameters spatially 
or temporally, and annual averaged values have been adopted throughout the model domain for 
this assessment.  

( )1
1

+
=

BS

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As snow covered ground is only likely to be present for a small fraction of the year, the surface 
albedo of 0.23 for non-snow covered ground advocated by Oke (1987) has been used whilst the 
model default α value of 1.0 has also been retained.  

From examination of 1:10,000 Ordnance Survey maps and satellite imagery, it can be seen that 
within the immediate vicinity of the site, land use is predominately industrial/commercial/residential 
in addition to the dense woodland nearby. In addition, completing an examination of the location of 
the Rhyl meteorological station the surrounding area is predominantly open fields. Consequently, a 
composite surface roughness length of 1.0 m is appropriate to take account of the respective land 
use categories in the model domain and a length of 0.5 m at the location of the Rhyl meteorological 
station. 

2.4.4 Terrain 

The concentrations of an emitted pollutant found in elevated, complex terrain differ from those found 
in simple level terrain. These effects are most pronounced when the terrain gradients exceed 1 in 
10, i.e. a 100 m change in elevation per 1 km step in the horizontal plane. There are gradients within 
the model domain that exceed this criterion and, consequently, terrain data has been included in 
the ADMS model. Panorama digital terrain mapping for the site from OS Open Data was used to 
create a terrain file as illustrated in Figure 2-7 below. The terrain file used a 8.5 x 8.5 km grid, with 
a grid resolution of 64 x 64 points. 

Figure 2-7 – Terrain Map 

 

 

Note: z-axis exaggerated relative to scale of x- and y-axes. 

2.5 Buildings 

Any large, sharp-edged object has an impact on atmospheric flow and air turbulence within the 
locality of the object. This can result in maximum ground level concentrations that are significantly 
different (generally higher) from those encountered in the absence of buildings. The building ‘zone 
of influence’ is generally regarded as extending a distance of 5L (where L is the lesser of the building 
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height or width) from the foot of the building in the horizontal plane and three times the height of the 
building in the vertical plane. 

The inclusion of buildings within the model can lead to a significant increase in predicted ground 
concentrations as plume dispersion is hindered by the presence of buildings and plume grounding 
occurs closer to the site than would otherwise be expected. The Site is within a former brickworks 
facility. It should be noted that there are three buildings within the application area which are to be 
demolished in the future and have therefore not been included within the assessment. These three 
buildings are located immediately west, north west and north of the proposed Reception Hall. The 
anaerobic digestion plant will introduce a variety of structure and buildings to the site, shown above 
in Figure 2-6, therefore for this assessment downwash effects were taken into account for the 
dominant buildings in the vicinity of the source, by setting up a set of “grouped” buildings in the 
dispersion model. 

The Reception Hall has been defined as the ‘main’ building within the model due to its size and 
location in reference to the emission sources. 

Details of the buildings included within the model are presented within Table 2.4, with their locations 
presented within Figure 2-6.  

Table 2.4 – Modelled Buildings 

Name 
Centre Easting 

(m) 
Centre Northing 

(m) 
Height 

(m) 

Length / 
Diameter 

(m) 

Width 
(m) 

Angle 
(º) 

Reception Hall 320432 367707 13.0 28.5 26.0 80.5 

Separator 320475 367673 6.9 5.5 10.0 17.5 

Storage Tank* 320515 367691 21.0 24.0 - - 

Digester 1* 320483 367693 15.7 25.5 - - 

Digester 2* 320509 367728 15.7 25.5 - - 

Digester 3* 320477 367722 15.7 25.5 - - 

Buffer Tank* 320456 367703 9.5 11.5 - - 

Liquid Storage* 1 320458 367691 6.0 9.5 - - 

Liquid Storage *2 320460 367681 6.0 9.5 - - 

Liquid Storage *3 320462 367670 6.0 9.5 - - 

Liquid Storage *4 320464 367660 6.0 9.5 - - 

Pasteuriser* 320498 367709 11.9 8.5 - - 

Boiler  320469 367641 3.0 4.5 15.0 165.1 

CHP 320467 367648 3.0 4.5 15.0 324.5 

Gas Compressor 1 320499 367692 4.0 6.0 7.0 185.0 

Gas Compressor 2 320493 367727 4.0 6.0 70. 175.0 

*Circular shape 

2.6 Modelled Domain and Receptors 

2.6.1 Modelled Domain 

To assess the impact of atmospheric emissions from the site on local air quality, pollutant 
concentrations were output to a 2 km x 2 km Cartesian grid centred on the site, with an approximate 
receptor resolution of 10 m. This grid resolution has been selected to ensure that all local receptors 
are within the gridded area and the resolution is such that the maximum impact will be identified 
and is finer than the recommended minimum gridded resolution of 1.5 times the stack height. 
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2.6.2 Human Receptors 

The discrete receptors considered were chosen based on locations where people may be located 
and judged in terms of the likely duration of their exposure to pollutants and proximity to the site, 
following the guidance given in Section 5 of this report. Details of the locations of human receptors 
are presented in Table 2.5, and illustrated in Figure 2.7 below.  

In terms of human exposure, pollutant concentrations have been predicted at the identified discrete 
human receptor locations, at heights where exposure is likely to occur, i.e., breathing height (1.5 m). 

Table 2.5 – Assessed Human Receptors 

ID Receptor Name Easting (m) Northing (m) Height (m) 

R1 Hendre 320329 367751 1.5 

R2 
Olwyn Goch shaft 

cap 
320183 368223 1.5 

R3 Gwynfa 320268 368721 1.5 

R4 Wen-y-gaer 319940 368876 1.5 

R5 Moel-y-crio 319701 369301 1.5 

R6 Moel-y-crio 319832 369324 1.5 

R7 Moel-y-crio 319168 369139 1.5 

R8 Cilcain 318740 369026 1.5 

R9 Cilcain 318817 368850 1.5 

R10 Wen-y-gaer 319241 368665 1.5 

R11 Hendre 318855 368401 1.5 

R12 
Fron Farm Caravan 
and Camping Park 

318637 368316 1.5 

R13 A541 318733 367936 1.5 

R14 A541 318331 367789 1.5 

R15 Ty-Isaf 318032 367439 1.5 

R16 Cilcain 317829 367286 1.5 

R17 Ty-Isaf 318257 367150 1.5 

R18 Cilcain 317749 366659 1.5 

R19 Cilcain 317783 366182 1.5 

R20 Hendre 318321 366446 1.5 

R21 Hendre 318509 366414 1.5 

R22 Cilcain 318700 366321 1.5 

R23 Cilcain 318744 366289 1.5 

R24 Hendre 318891 366782 1.5 

R25 Hendre 319052 367182 1.5 

R26 Hendre 318932 367148 1.5 

R27 Hendre 319079 367023 1.5 

R28 The Royal Oak 318831 367709 1.5 

R30 Ffynnon Leinw 319401 367636 1.5 

R31 Ffynnon Leinw 319458 367619 1.5 

R32 A541 319546 367597 1.5 

R33 A541 319573 367686 1.5 

R34 Dolfechlas Road 320195 367485 1.5 

R35 Dolfechlas Road 320220 367335 1.5 

R36 Llys Alun 320285 367303 1.5 
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ID Receptor Name Easting (m) Northing (m) Height (m) 

R37 Llys Alun 320354 367324 1.5 

R38 Llys Alun 320394 367350 1.5 

R39 Leete Park 320471 367197 1.5 

R40 Hendre 319462 366994 1.5 

R41 Hendre 319410 366656 1.5 

R42 Hendre 319710 366324 1.5 

R43 
Gwernaffield and 

Pantymwyn 
319914 366278 1.5 

R44 
Gwernaffield and 

Pantymwyn 
320089 366427 1.5 

R45 Nant Alyn Road 320166 366817 1.5 

R46 Cilcain 320373 366924 1.5 

R47 Llys Yr Haul 320581 366960 1.5 

R48 
Rhydymywn Crown 
Green Bowls Club 

320635 367042 1.5 

R49 
The Gwysaney Arms 

Hotel 
320764 366771 1.5 

R50 A541 321102 367021 1.5 

R51 A541 321153 366418 1.5 

R52 Halkyn 321490 366609 1.5 

R53 Halkyn 321578 366771 1.5 

R54 Cilcain 322038 366852 1.5 

R55 Halkyn 321439 367295 1.5 

R56 Halkyn 321781 367400 1.5 

R57 Halkyn 321212 367464 1.5 

R58 Halkyn 320808 367434 1.5 

R59 Cilcain 320599 367614 1.5 

R60 Cilcain 320599 367593 1.5 

R61 Halkyn 320715 367680 1.5 

R62 Halkyn 320982 367578 1.5 

R63 Halkyn 321903 367685 1.5 

R64 B5123 321179 367734 1.5 

R65 B5123 321040 367872 1.5 

R66 B5123 321237 367895 1.5 

R67 B5123 321243 367976 1.5 

R68 Halkyn 321248 368090 1.5 

R69 Wern Road 321218 368152 1.5 

R70 Wern Road 321161 368186 1.5 

R71 Wern Road 321096 368227 1.5 

R72 Nant Ffgillt 320796 368110 1.5 

R73 Nant Ffgillt 320965 368218 1.5 

R74 Wern Road 320785 368505 1.5 

R75 Gwynfa 320661 368559 1.5 

R76 Gwynfa 320548 368573 1.5 

R77 Cae'r Ffynnon 321285 368449 1.5 

R78 Wen-y-gaer 321245 368731 1.5 

R79 Wen-y-gaer 320991 368829 1.5 
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ID Receptor Name Easting (m) Northing (m) Height (m) 

R80 Wen-y-gaer 320772 368865 1.5 

2.6.3 Ecological Receptors 

The National Resource Wales / Environment Agency’s AER Guidance provides the following detail 
regarding consideration of ecological receptors: 

▪ Check if there are any of the following within 10 km of your site (within 15 km if you operate 
a large electric power station or refinery): 

o Special Protection Areas (SPAs) 

o Special Areas of Conservation (SACs) 

o Ramsar Sites (protected wetlands) 

▪ Check if there are any of the following within 2 km of your site: 

o Sites of Special Scientific Interest (SSSIs) 

o Local Nature Sites (ancient woods, local wildlife sites, Sites of Nature Conservation 
Importance (SNCIs) and national and local nature reserves). 

Following the above guidance, upon reviewing the MAGIC mapping website2 the ecological 
receptors considered in the assessment are provided in Table 2.6 and Figure 2-9. 

Table 2.6 – Assessed Ecological Receptors 

ID Receptor Name Easting (m) Northing (m) Height (m) 

E1 Tyddyn-y-barcut (SSSI) 319038 367517 0 

E2 Tyddyn-y-barcut (SSSI) 318869 367628 0 

E3 Tyddyn-y-barcut (SSSI) 318799 367407 0 

E4 Pen-y-Cefn Pasture (SSSI) 318905 366509 0 

E5 Cefn Meadow (SSSI) 318922 366044 0 

E6 
Alyn Valley Woods and Alyn Gorge Caves (SSSI 

and SAC) 
319349 366027 0 

E7 
Alyn Valley Woods and Alyn Gorge Caves (SSSI 

and SAC) 
319810 366393 0 

E8 
Halkyn Common and Holywell Grasslands (SSSI 

and SAC) 
321325 368101 0 

E9 
Halkyn Common and Holywell Grasslands (SSSI 

and SAC) 
321385 368342 0 

E10 
Halkyn Common and Holywell Grasslands (SSSI 

and SAC) 
320750 368360 0 

E11 
Halkyn Common and Holywell Grasslands (SSSI 

and SAC) 
320496 368487 0 

E12 
Halkyn Common and Holywell Grasslands (SSSI 

and SAC) 
319516 369134 0 

E13 
Halkyn Common and Holywell Grasslands (SSSI 

and SAC) 
319129 369154 0 

E14 Deeside and Buckley Newt sites (SAC) 326037 366664 0 

E15 Deeside and Buckley Newt sites (SAC) 327100 365132 0 

E16 Deeside and Buckley Newt sites (SAC) 327822 368340 0 

 
 
2 MAGIC website - https://magic.defra.gov.uk/home.htm 

https://magic.defra.gov.uk/home.htm
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ID Receptor Name Easting (m) Northing (m) Height (m) 

E17 Deeside and Buckley Newt sites (SAC) 326652 371768 0 

E18 
The Dee Estuary (Wales) (Ramsar, SAC and 

SPA) 
324717 373603 0 

E19 
The Dee Estuary (Wales) (Ramsar, SAC and 

SPA) 
323027 374970 0 
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Figure 2-8 – Location of Modelled Human Receptors 
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Figure 2-9 – Location of Modelled Ecological Receptors 
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2.7 Deposition 

2.7.1 Nitrogen and Acid Deposition 

The predominant route by which emissions will affect land in the vicinity of a process is by deposition 
of atmospheric emissions. Ecological receptors can potentially be sensitive to the deposition of 
pollutants, particularly nitrogen compounds, which can affect the character of the habitat through 
eutrophication and acidification. 

Deposition processes in the form of dry and wet deposition remove material from a plume and alter 
the plume concentration. Dry deposition occurs when particles are brought to the surface by 
gravitational settling and turbulence. They are then removed from the atmosphere by deposition on 
the land surface. Wet deposition occurs due to rainout (within cloud) scavenging and washout 
(below cloud) scavenging of the material in the plume. These processes lead to a variation with 
downwind distance of the plume strength and may alter the shape of the vertical concentration 
profile as dry deposition only occurs at the surface. 

Near to sources of pollutants (<2 km), dry deposition is the predominant removal mechanism 
(Fangmeier et al. 1994). Dry deposition may be quantified from the near-surface plume 
concentration and the deposition velocity (Chamberlin and Chadwick, 1953); 

( )0,, yxCvF dd =
 

where: 

dF = dry deposition flux (μg m-2 s-1) 

dv = deposition velocity (m s-1) 

)0,,( yxC = ground level concentration (μg m-3) 

Assuming irreversible uptake, the total wet deposition rate is found by integrating through a vertical 
column of air; 

dzCF

z

w =
0  

where; 

wF = wet deposition flux (μg m-2 s-1) 

 = washout co-efficient (s-1) 

C = local airborne concentration (μg m-3) 

z = height (m) 

The washout co-efficient is an intrinsic function of the rate of rainfall. 
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Environment Agency guidance AQTAG063 recommends deposition velocities for various pollutants, 
according to land use classification (Table 2.7). 

Table 2.7 – Recommended Deposition Velocities 

Pollutant 
Deposition Velocity (m s-1) 

Short Vegetation Long Vegetation/Forest 

NOx 0.0015 0.003 

SO2 0.012 0.024 

Source: Environment Agency (2014) ‘Technical Guidance on Detailed Modelling Approach for an Appropriate Assessment 
for Emissions to Air’, AQTAG06 Updated Version (March 2014)’ 

In order to assess the impacts of deposition, habitat-specific critical loads and critical levels have 
been created. These are generally defined as (e.g., Nilsson and Grennfelt, 1988): 

“a quantitative estimate of exposure to one or more pollutants below which significant 
harmful effects on specified sensitive elements of the environment do not occur according 
to present knowledge” 

It is important to distinguish between a critical load and a critical level. The critical load relates to 
the quantity of a material deposited from air to the ground, whilst critical levels refer to the 
concentration of a material in air. The UK Air Pollution Information System (APIS) provides critical 
load data for ecological sites in the UK. 

The critical loads used to assess the impact of compounds deposited to land which result in 
eutrophication and acidification are expressed in terms of kilograms of nitrogen deposited per 
hectare per year (kg N ha-1 y-1) and kilo equivalents deposited per hectare per year (keq ha-1 y-1). 
To enable a direct comparison against the critical loads, the modelled total wet and dry deposition 
flux (μg m-2 s-1) must be converted into an equivalent value. 

For a continuous release, the annual deposition flux of nitrogen can be expressed as: 


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where: 

NYotF = Annual deposition flux of nitrogen (kg N ha-1 y-1) 

2K = Conversion factor for m2 to ha (= 1x104 m2 ha-1) 

3K = Conversion factor for μg to kg (= 1x109 μg kg-1) 

t = Number of seconds in a year (= 3.1536x107 s y-1) 

i = 1,2,3…….T 

T = Total number of nitrogen containing compounds 

 
 
3 Technical Guidance on Detailed Modelling Approach for an Appropriate Assessment for Emissions to Air’, AQTAG06, 
Environment Agency (2014), Updated Version (March 2014)’ 
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F = Modelled deposition flux of nitrogen containing compound (μg m-2 s-1) 

NM = Molecular mass of nitrogen (kg) 

M = Molecular mass of nitrogen containing compound (kg) 

The unit eq (1 keq ≡ 1,000 eq) refers to molar equivalent of potential acidity resulting from e.g. 
sulphur, oxidised and reduced nitrogen, as well as base cations. Conversion units are provided in 
AQTAG(06). 

Table 2.8 – Deposition Conversion Factors 

Pollutant Chemical Element 

Conversion Factor 

µg/m2/s [of Pollutant] → 

kg/ha/yr [of Chemical Element] 

NOx (as NO2) Nitrogen (N) 95.9 

SO2 Sulphur 157.7 

 

Table 2.9 – Acidification Conversion Factors 

Chemical Element 

Conversion Factor 

µg/m2/s [of Pollutant] → 

keq/ha/yr [of Chemical Element] 

Nitrogen (N) 6.84 

Sulphur (S) 9.86 

For the purposes of this assessment, dry deposition rates of nitrogen and acidic equivalents at the 
identified ecological receptors have been calculated by applying the ‘long vegetation’ deposition 
velocities (as detailed in Table 2.7) to the modelled annual mean concentrations of NOx. Wet 
deposition has not been assessed since this is not a significant contributor to total deposition over 
shorter ranges (Fangmeier et al. 1994; Environment Agency, 2006).   

Estimated background deposition rates of nutrient nitrogen and total acid deposition for the UK are 
available via the Air Pollution Information Service (APIS) website (http://www.apis.ac.uk). Table 
2.10 provides the estimated deposition rates for the ecological receptors considered in this study, 
as obtained from the APIS website. It should be noted that the level of uncertainty associated with 
these modelled estimates is relatively high and the results are presented from the model across the 
UK on a coarse 5 km grid square resolution. 

http://www.apis.ac.uk/
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Table 2.10 – Estimated Background Deposition Rates 

ID 

Background Nitrogen 
Deposition 

(kg N ha-1 y-1) 

Background Acid N 
Deposition 

(keq ha-1 y-1) 

Background Acid S 
Deposition 

(keq ha-1 y-1) 

E1 33.74 2.41 0.21 

E2 33.74 2.41 0.21 

E3 33.74 2.41 0.21 

E4 33.74 2.41 0.21 

E5 33.74 2.41 0.21 

E6 33.74 2.76 0.21 

E7 33.74 2.76 0.21 

E8 24.33 1.74 0.17 

E9 24.33 1.74 0.17 

E10 24.33 1.74 0.17 

E11 24.33 1.74 0.17 

E12 24.33 1.74 0.17 

E13 24.33 1.74 0.17 

E14 25.03 1.79 0.20 

E15 25.03 1.79 0.20 

E16 25.03 1.79 0.20 

E17 25.03 1.79 0.20 

E18 25.03 1.79 0.20 

E19 25.03 1.79 0.20 

Source: Air Pollution Information Service (APIS) website (http://www.apis.ac.uk) 

 

2.8 Other Treatments 

Specialised model treatments, for short-term (puff) releases, coastal models, fluctuations or 
photochemistry were not used in this assessment. 

2.9 Conversion of NO to NO2 

Emissions of NOx from combustion processes are predominantly in the form of nitric oxide (NO). 
Excess oxygen in the combustion gases and further atmospheric reactions cause the oxidation of 
NO to nitrogen dioxide (NO2). NOx chemistry in the lower troposphere is strongly interlinked in a 
complex chain of reactions involving Volatile Organic Compounds (VOCs) and Ozone (O3). Two of 
the key reactions interlinking NO and NO2 are detailed below: 

32
2 ONOhvNO

o
+⎯→⎯+  (R1) 

223 ONOONO +⎯→⎯+  (R2) 

Where hv is used to represent a photon of light energy (i.e., sunlight). 

Taken together, reactions R1 and R2 produce no net change in O3 concentrations, and NO and NO2 
adjust to establish a near steady state reaction (photo-equilibrium). However, the presence of VOCs 
and CO in the atmosphere offer an alternative production route of NO2 for photolysis, allowing O3 
concentrations to increase during the day with a subsequent decrease in the NO2:NOx ratio. 

http://www.apis.ac.uk/
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However, at night, the photolysis of NO2 ceases, allowing reaction R2 to promote the production of 
NO2, at the expense of O3, with a corresponding increase in the NO2:NOx ratio. Similarly, near to an 
emission source of NO, the result is a net increase in the rate of reaction R2, suppressing O3 
concentrations immediately downwind of the source, and increasing further downwind as the 
concentrations of NO begin to stabilise to typical background levels (Gillani and Pliem 1996). 

Given the complex nature of NOx chemistry, the National Resource Wales (NRW)/ Environment 
Agency’s Air Quality Modelling and Assessment Unit (AQMAU) have adopted a pragmatic, risk 
based approach in determining the conversion rate of NO to NO2 which dispersion model 
practitioners can use in their detailed assessments4. The AQMAU guidance advises that the source 
term should be modelled as NOx (as NO2) and then suggests a tiered approach when considering 
ambient NO2:NOx ratios: 

▪ Screening Scenario: 50 % and 100 % of the modelled NOx process contributions should 
be used for short-term and long-term average concentration, respectively. That is, 50 % of 
the predicted NOx concentrations should be assumed to be NO2 for short-term assessments 
and 100 % of the predicted NOx concentrations should be assumed to be NO2 for long-term 
assessments; 

▪ Worst Case Scenario: 35 % and 70 % of the modelled NOx process contributions should 
be used for short-term and long-term average concentration, respectively. That is, 35 % of 
the predicted NOx concentrations should be assumed to be NO2 for short-term assessments 
and 70 % of the predicted NOx concentrations should be assumed to be NO2 for long-term 
assessments; and 

▪ Case Specific Scenario: Operators are asked to justify their use of percentages lower than 
35 % for short-term and 70 % for long-term assessments in their application reports. 

In addition, NRW’s adopted AER guidance for air dispersion modelling reports states that worst 
case scenario conversion ratios of 35% for short-term average concentrations and 70% for long-
term average concentrations should be applied for combustion processes. 

In line with the AQMAU and AER guidance, this assessment has therefore used a NOx to NO2 ratio 
of 70% for long term average concentrations and 35% for short term concentrations 

 
 
4 http://www.environment-agency.gov.uk/static/documents/Conversion_ratios_for__NOx_and_NO2_.pdf 
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3 Construction Phase Assessment Methodology 

The approach applied to the construction phase assessment has been based on the following:  

▪ Qualitative assessment of impacts from the proposed development’s construction phase on 
air quality through emission of dust and particulates.  

3.1 Construction Effects 

The assessment of potential dust/PM10/PM2.5 effects in relation to the development’s construction 
phase has been undertaken qualitatively in accordance with Institute of Air Quality Management 
(IAQM) Guidance5. The guidance proposes a method to assess the significance of construction dust 
impacts by considering the annoyance due to dust soiling, as well as harm to ecological receptors 
and the risk of health effects due to significant increases to dust/PM10/PM2.5 concentrations.  

Construction site activities are divided into four types to reflect their different potential impacts. 
These activities are:  

▪ Demolition – an activity involved with the removal of an existing structure or structures;  

▪ Earthworks – the processes of soil-stripping, ground-levelling, excavation and landscaping;  

▪ Construction – an activity involved in the provision of a new structure; and 

▪ Trackout – the transport of dust and dirt from the site onto the public road network.  This 
arises when lorries leave site with dusty materials or transfer dust and dirt onto the road 
having travelled over muddy ground on-site.  

A detailed assessment is required where a sensitive human receptor is located within 350 m from 
the site boundary and/or within 50 m of the routes used by vehicles on the public highway, up to 
500 m from the site entrances. There are a number of residential properties (>350) located within 
350 m of the development site boundary and thus a detailed assessment is required. 

According to the Defra Magic Maps natural environment mapping tool6, the nearest ecologically 
sensitive receptor is >1 km from the development site and >500 m from the main public highway 
connected to the site. Ecological receptors are defined in accordance with IAQM methodology5, 
which namely consider legislatively protected areas such as Sites of Special Scientific Interest 
(SSSI). Construction dust impacts at ecological receptors have therefore not been considered. 

The first step of the detailed assessment is to assess the risk of dust impacts. This is undertaken 
separately for each of the four activities (demolition, earthworks, construction and trackout) and 
takes account of:  

▪ The scale and nature of the works, which determines the potential dust emission magnitude; 
and 

▪ The sensitivity of the area.  

These factors are combined to give an estimate of the risk of dust impacts occurring. Risks are 
described in terms of there being a low, medium or high risk of dust impact for each of the four 

 
 
5 https://iaqm.co.uk/text/guidance/construction-dust-2014.pdf 

6 DEFRA Magic Maps Tool. Available at: https://magic.defra.gov.uk/ 

https://magic.defra.gov.uk/
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separate potential activities. Where there are low, medium or high risks of an impact, then site 
specific mitigation will be required, proportionate to the level of risk.  

Based on the threshold criteria and professional judgment, one or more of the groups of activities 
may be assigned a ‘negligible’ risk. Such cases could arise, for example, because the scale is very 
small and there are no receptors near to the activity.  

Site-specific mitigation for each of the four potential activities is then determined based on the risk 
of dust impacts identified. Where a local authority has issued guidance on measures to be adopted 
at demolition/construction sites, these should also be taken into account. Professional judgment is 
then employed to examine the residual dust effects assuming mitigation to determine whether or 
not they are significant.  

Given the short-term nature of the construction phase and the comparatively low volume of vehicle 
movements that will likely arise, there is not considered to be any potential for significant air quality 
effects from development related road traffic NO2 emissions during the construction phase. Such 
potential impacts have therefore been scoped out from requiring detailed assessment on the basis 
of their negligible impact. 
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4 Odour Assessment Criteria 

When emissions containing odorants are released to the atmosphere, they can have an impact on 
the environment. Under some circumstances this could also include an impact on the ecosystem or 
on human health due to their chemical nature (e.g., the toxicity of the release), in addition to its 
odorous nature. By convention, the term ‘odour impact’ is restricted to the negative appraisal by a 
human receptor of the odour exposure. Given the proximity of the proposed development site to 
residential receptors, there is the potential for odour impacts at these receptors. 

Most odours are caused by mixtures of many chemicals that interact to produce what we detect as 
a smell. Detection and perception of odour, i.e., whether it is found to be acceptable, objectionable 
or offensive - are partly innate and hard-wired, and partly determined through life experiences. 
Hence, perception and detection by an individual is highly variable and depends upon several 
factors, including: 

▪ The chemical(s) involved;  

▪ The concentration; 

▪ The individual (genetics, state of health, etc.);  

▪ Environmental conditions (temperature, humidity);  

▪ Psychological effects (others reporting smelling an odour for example);  

▪ The length of time and frequency of exposure; and 

▪ Inherent variability. 

4.1 Dispersion Modelling Criteria 

Odour concentration is expressed as European odour units per cubic metre at standard conditions 
for olfactometry (OUe m-3) as compared to a European reference concentration of a known standard 
odorant in air (n-butanol).  The odour concentration, in simple terms, is the number of times an 
odorous sample of air has to be diluted with odour free air to reach its odour threshold. Exposure is 
usually quantified in terms of a frequency of occurrence over a year of hourly average 
concentrations above a certain odour concentration. 

An olfactory response to an odorant will typically occur due to transient peaks or fluctuations in 
concentrations over very short periods of time, typically in the order of 1 minute or less. However, 
the Environment Agency’s Odour Guidance provides odour benchmarks based on achievement of 
a 1 hour mean concentration, not to be exceeded for more than 2% of a year (i.e., a 98th percentile 
1-hour mean value). These odour benchmarks can be considered to represent a criterion for no 
reasonable cause for annoyance, rather than a benchmark representative of detection.  

Odour generating processes are grouped into three categories dependent upon their perceived 
offensiveness: 

▪ Highly offensive - processes involving animal or fish remains, brickworks, creamery, fat and 
grease processing, wastewater treatment, oil refining, livestock feed factory; 

▪ Moderately offensive - intensive livestock rearing, fat frying (food processing), sugar beet 
processing, these are odours which do not obviously fall within the high or low categories; 
and 

▪ Less offensive - chocolate manufacture, brewery, confectionery, fragrance and flavourings, 
coffee roasting, bakery. 
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Annoyance thresholds are then prescribed based on the 98th percentile of hourly averaged odour 
concentrations during the year and dependent upon the offensiveness of the process. Following a 
review of NRW/EA H4 Odour Guidance, the following criterion has been used for emissions of total 
odour; 

▪ 1.5 OUe/m3 as a 98th percentile 1-hour mean odour concentration at the nearest sensitive 
receptors, from the odour control unit. 

In addition, it is noted that H2S is a by-product of the anaerobic digestion process, which is a known 
odorous compound. Unlike total odour, H2S as a single species is assessed against relevant levels 
for human health, which are provided in Table 5.1. 

 

 

 

.  
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5 Relevant Legislation and Guidance 

5.1 UK Legislation 

5.1.1 The Air Quality Standards Regulations (Wales) 2010 

The Air Quality Standards Regulations 2010 (the ‘Regulations’) came into force on the 11th June 
2010 and transpose the EU Directive 2008/50/EC into UK legislation. The Directive’s limit values 
are transposed into the Regulations as ‘Air Quality Standards’ (AQS) with attainment dates in line 
with the Directive.  

These standards are legally binding concentrations of pollutants in the atmosphere which can 
broadly be taken to achieve a certain level of environmental quality. The standards are based on 
the assessment of the effects of each pollutant on human health including the effects of sensitive 
groups or on ecosystems.  

Similar to Directive 2008/50/EC, the Regulations define ambient air as; 

“…outdoor air in the troposphere, excluding workplaces where members of the public do 
not have regular access.” 

With direction provided in Schedule 1, Part 1, Paragraph 2 as to where compliance with the AQS’ 
does not need to be assessed: 

“Compliance with the limit values directed at the protection of human health does not need 
to be assessed at the following locations: 

a) any location situated within areas where members of the public do not have access and 
there is no fixed habitation; 

b) on factory premises or at industrial locations to which all relevant provisions concerning 
health and safety at work apply; 

c) on the carriageway of roads and on the central reservation of roads except where there 
is normally pedestrian access to the central reservation.” 

5.1.2 The Air Quality Strategy for England, Scotland, Wales and Northern Ireland 

The 2007 Air Quality Strategy for England, Scotland Wales and Northern Ireland provides a 
framework for improving air quality at a national and local level and supersedes the previous 
strategy published in 2000.  

Central to the Air Quality Strategy are health-based criteria for certain air pollutants; these criteria 
are based on medical and scientific reports on how and at what concentration each pollutant affects 
human health. The objectives derived from these criteria are policy targets often expressed as a 
maximum ambient concentration not to be exceeded, without exception or with a permitted number 
of exceedances, within a specified timescale. At paragraph 22 of the 2007 Air Quality Strategy, the 
point is made that the objectives are: 

“…a statement of policy intentions or policy targets. As such, there is no legal requirement 
to meet these objectives except where they mirror any equivalent legally binding limit 
values…”   

The AQOs, based on a selection of the objectives in the Air Quality Strategy, were incorporated into 
UK legislation through the Air Quality Regulations 2000, as amended.  

Paragraph 4(2) of The Air Quality (England) Regulations 2000 states: 
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“The achievement or likely achievement of an air quality objective prescribed by paragraph 
(1) shall be determined by reference to the quality of air at locations – 

a) which are situated outside of buildings or other natural or man-made structures above 
or below ground; and 

b) where members of the public are regularly present  

Consequently, compliance with the AQOs should focus on areas where members of the general 
public are present over the entire duration of the concentration averaging period specific to the 
relevant objective. 

5.1.3 Clean Air Strategy 

The Clean Air Strategy7 (CAS) was published on 14th January 2019 outlining how the UK will meet 
international commitments to significantly reduce emissions of five damaging air pollutants by 2020 
and 2030 under the adopted revised National Emissions Ceiling Directive (NECD).  

The strategy states that it: 

…sets out the comprehensive action that is required from across all parts of government and 
society to meet these goals. New legislation will create a stronger and more coherent 
framework for action to tackle air pollution. This will be underpinned by new England-wide 
powers to control major sources of air pollution, in line with the risk they pose to public health 
and the environment, plus new local powers to take action in areas with an air pollution 
problem. These will support the creation of Clean Air Zones to lower emissions from all 
sources of air pollution, backed up with clear enforcement mechanisms. 

Chapter 8 of the CAS addresses action to reduce emissions from industry outlining the following 
key actions: 

• Maintain the longstanding policy of continuous improvement in relation to industrial 
emissions, building on existing good practice to deliver a stable and predictable regulatory 
environment for business as part of a world leading clean green economy.  

• Improve the current framework to make it work better for both the environment, the public 
and UK industry by:  

o Working with industry to develop a series of ambitious sector roadmaps to make 
UK industry world leaders in clean technology and to secure further emissions 
reductions from industry by 2030 and beyond;  

o Ensuring there is a clear process for determining future UK Best Available 
Techniques for industrial sectors. The future UK BAT regime will continue to 
endorse the collaborative approach of the current system;  

o Reviewing existing guidance to support effective emission controls at smaller 
industrial sites and consider whether further action is needed to strengthen the 
current regulatory framework; 

o Considering the case for tighter emissions standards on emissions from medium 
combustion plants and generators; 

o Considering closing the regulatory gap between the current eco-design and 
medium combustion plant regulations to tackle emissions from plants in the 500kW 

 
 
7 Department for Environment, Food and Rural Affairs – Clean Air Strategy (2019)  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/770715/clean-air-strategy-2019.pdf
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to 1MW thermal input range while being mindful of the impact on small and medium 
sized businesses; and 

o  Considering the need to exempt generators used for research and development 
from emissions control. 

5.1.4 Clean Air Plan Wales 

The Clean Air Plan for Wales8 was adopted in August 2020, this plan is the first of its kind for Wales, 
and is designed to set commitments and long term ambitions to improving air quality and the steps 
to be taken to achieve this. 

Within the plan, there is discussion on the proposals to improve air quality from industrial air 
pollution. Some of these measures include 

o We will consider the evidence on emissions from small-scale combustion plant, 
including small-scale commercial biomass combustion plant. This includes 
combustion plants in the 500kW to 1MW thermal input range, where initial evidence 
suggests there is a regulatory gap. 

o We will implement a new, domestic, process for developing and adopting 
BAT Conclusions 

5.2 Local Air Quality Management 

Part IV of the Environment Act 1995 (as amended 2021) requires that Local Authorities periodically 
review air quality within their individual areas. This process of Local Air Quality Management 
(LAQM) is an integral part of delivering the Government’s AQS objectives. 

To carry out an air quality Review and Assessment under the LAQM process, the Government 
recommends a three-stage approach. This phased review process uses initial simple screening 
methods and progresses through to more detailed assessment methods of modelling and 
monitoring in areas identified to be at potential risk of exceeding the AQS objectives.  

Review and assessments of local air quality aim to identify areas where national policies to reduce 
vehicle and industrial emissions are unlikely to result in air quality meeting the AQS objectives by 
the required dates. 

For the purposes of determining the focus of Review and Assessment, local authorities should have 
regard to those locations where members of the public are likely to be regularly present and are 
likely to be exposed over the averaging period of the AQS objective. 

Where the assessment indicates that some or all of the objectives may be potentially exceeded, the 
local authority has a duty to declare an AQMA. The declaration of an AQMA requires the local 
authority to implement an Air Quality Action Plan (AQAP), to reduce air pollution concentrations so 
that the required AQS objectives are met. 

5.3 Environmental Permitting Regulations (EPR) 

The Environmental Permitting Regulations (England and Wales)9, which came into force on 6 April 
2010 (replacing the 2007 Regulations), was amended in 2017 to include the Medium Combustion 
Plant Directive (MCPD). The MCPD forms part of the European Union’s Clean Air Policy Package 
(2013) for medium sized combustion plants with emissions of between 1 and 50 MWth input. 

 
 
8 https://www.gov.wales/sites/default/files/publications/2020-08/clean-air-plan-for-wales-healthy-air-healthy-wales.pdf 

9 The Environmental Permitting Regulations (England and Wales) 2010, Statutory Instrument No 675, The Stationary Office 
Limited 
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Through regulating emissions of SO2, NOx and dust into the air, the MCPD aims to reduce air 
pollution and lessen the risks to human health and the environment that they may cause.  

The EPR provides a single regulatory framework transposing EU Directives (Industrial Emissions 
Directive and Medium Combustion Plant Directive) into UK legislation, by defining the permitting 
and compliance system for industry and regulators. 

5.4 Other Guideline Values 

In the absence of statutory standards for the other prescribed substances that may be found in the 
emissions, there are several sources of applicable air quality guidelines. 

5.4.1 Environmental Assessment Levels (EALs) 

The NRW/Environment Agency’s AER Guidance provides methods for quantifying the 
environmental impacts of emissions to all media. The AER guidance contains long and short-term 
Environmental Assessment Levels (EALs) and Environmental Quality Standards (EQS) for releases 
to air derived from a number of published UK and international sources. For the pollutants 
considered in this study, these EALs and EQS are equivalent to the objectives set in force by the 
AQS for England, Scotland, Wales and Northern Ireland. 

5.4.2 H4 Odour Management 

National Resources Wales have adopted the H4 Odour Management guidance produced by the 
Environment Agency10. This guidance was published in March 2011, and is designed to provide 
guidance on Environmental Permitting for holders and potential holders of permit. However, it 
provides useful guidance on various techniques for assessing the level of odour pollution and 
appropriate control measures. This guidance has been applied to this assessment, where relevant. 

5.4.3 National Resources Wales – How to Comply with your Environmental Permit 

The National Resource Wales guidance on How to Comply with your Environmental Permit11 is an 
additional guidance note provides details and guidance when dealing with the manufacturing or 
installation and introduction of organic chemicals. It also set outs emission benchmarks shown for 
pollutants such as Hydrogen Sulphide (H2S), which is considered an organic compound considered 
odorous. However due to the Air Emissions Risk Assessment guidance for England12 having a more 
conservative EAL, this has been used in the assessment and shown below.  

Overall National Resources Wales (NRW) have adopted a number of the Environmental Agency 
and UK Government Environmental Guidance’s, including the AER Guidance mentioned above, the 
H1 and H4 guidance and others.   

5.5 Criteria Appropriate to the Assessment 

Table 5.1 sets out those AQS objectives that are relevant to the assessment with regard to human 
and ecological receptors.  

 
 
10https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/296737/geho0411btq
m-e-e.pdf 

11https://naturalresources.wales/media/2105/how-to-comply-with-your-environmental-permit-additional-guidance-for-
speciality-organic-chemicals.pdf 

12 https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit 
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Table 5.1 – AQS Objectives appropriate to the Assessment  

Pollutant Averaging Period 
Value  

(µg m-3) 

Nitrogen dioxide (NO2) 
– human receptors 

Annual mean 40 

1-hour mean, not more than 18 exceedances a year 
(equivalent of 99.79 Percentile) 

200 

Nitrogen oxides (NOx) – 
ecological receptors 

Annual mean 30 

24-hour mean 75 

Carbon monoxide (CO)  
Maximum rolling 8-hour mean 10,000 

Maximum 1-hour mean 30,000 

Sulphur Dioxide (SO2) – 
human receptors 

15 Minute Mean - not to be exceeded more than 35 times a 
year 

266 

1 Hour mean - not to be exceeded more than 24 times a year 350 

24 Hour mean - not to be exceeded more than 3 times a year 125 

Sulphur Dioxide (SO2) – 
ecological receptors 

Annual mean 20 

Hydrogen Sulphide 
(H2S) 

Annual Mean 140 

24-Hour Mean 150 

5.6 Air Quality Guidance for Construction Sites 

There are a number of regulatory and legislative constraints in place to control pollution from 
construction and demolition activities. The Building Act 1984 and subsequent Building Regulations 
2000 are in place to ensure the safety of people in and around the building during work. Part III of 
the Environmental Protection Act (EPA) 1990 identifies the emission of dust from construction sites 
as having the potential to be a statutory nuisance and requires its control under Section 80. 

A number of best practice guides are available13, which provide a basis against which Codes of 
Construction Practice may be benchmarked. The Greater London Authority (GLA) in partnership 
with London Councils has produced a guidance document14 that recommends mitigation measures, 
depending upon the scale of development and its location, to control nuisance dust from various 
activities during construction and demolition phases. Whilst this guidance focuses on London, the 
overarching principles are equally applicable outside of the capital. 

BRE (Building Research Establishment) has also produced a report15 that outlines the measures to 
control the emissions of nuisance dust. 

In December 2011, the IAQM published a guidance document to assess the impact of construction 
on air quality. The guidance was updated in January 2017 to incorporate new evidence5. The 
approach adopted in this assessment is based on adopting the methodology published in the 2017 
version of the IAQM guidance. 

The significance of the impact of the construction phase on air quality has been determined through 
application of the criteria outlined in IAQM construction guidance..

 
 
13 Kukadia, Upton, Grimwood and Yu (2003) BRE Pollution Control Guides: Controlling particles, vapours and noise pollution 

from construction sites. BRE Publications. 

14 Mayor of London (2014). The control of dust and emissions during construction and demolition – Supplementary Planning 
Guidance. Produced in partnership by the Greater London Authority and London Councils.  

15 Kukadia V, Upton S, Hall D (2003). Control of dust from construction and demolition activities. BRE Publications. 
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6 Existing Ambient Data 

6.1 Local Air Quality Management 

The Site is located within the jurisdiction of Flintshire County Council (“the Council”). The Council is 
part of the North Wales Authority where their Air Quality reporting is undertaken as a group.  

The Council, under their Local Air Quality Management (LAQM) obligations, continually review and 
assess concentrations of key air pollutants in the borough to ascertain the requirement, or 
otherwise, to declare an Air Quality Management Area (AQMA). 

The Council currently have no declared AQMAs.  

6.2 Monitoring Data 

The Council operates a large pollutant monitoring network consisting of passive NO2 diffusion tube 
monitoring locations. In terms of location of monitoring completed by the Council close to the Site, 
there is one set of diffusion tubes north east of the Site, within 4.25 km, whilst the remaining 
monitoring sites are over 4.5 km south east.  

Given that the distance of the closest Council monitoring means that it is unlikely that these locations 
would be representative of air quality around the proposed development, these data have not been 
considered further.  

6.3 Background Concentrations used in the Assessment  

Defra maintains a nationwide model of existing and future background air quality concentrations on 
a 1 km grid square resolution. The datasets include annual average concentration estimates for 
NOx, NO2, CO and SO2. The model used is empirical in nature: it uses the national atmospheric 
emissions inventory (NAEI) emissions to model the concentrations of pollutants at the centroid of 
each 1 km grid square but then calibrates these concentrations in relation to actual monitoring data. 

Annual mean background concentrations have been obtained from the Defra published background 
maps16, based on the 1 km grid squares which cover the modelled area.  

The modelled concentrations are added to the annual average background concentration to give a 
total concentration at each receptor location. This total concentration can then be compared against 
the relevant AQS objective, and the likelihood of an exceedance determined.  

It is not technically rigorous to add predicted short-term or percentile concentrations to ambient 
background concentrations not measured over the same averaging period, since peak contributions 
from different sources would not necessarily coincide in time or location. Without hourly ambient 
background monitoring data available it is difficult to make an assessment against the achievement 
or otherwise of the short-term AQS objective. For the current assessment, conservative short-term 
ambient levels have been derived by applying a factor of two to the annual mean background data 
as per the recommendation in within the AER Guidance for NOx. 

The background annual mean concentrations used in the assessment are detailed in Table 6.1. 

Table 6.1 – 2022 Background Annual Mean Concentrations used in the Assessment 

Grid square 

(E, N) 

Annual Mean Pollutant Concentrations (µg m-3) 

NOx NO2 CO SO2 

317500, 366500 5.3 4.2 199 2.5 

317500, 367500 5.4 4.4 200 2.4 

 
 
16 Defra Background Maps (2019). https://laqm.defra.gov.uk/air-quality/air-quality-assessment/background-maps/ 
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318500, 366500 5.5 4.4 206 2.5 

318500, 367500 6.9 5.4 206 2.6 

318500, 368500 5.7 4.6 204 2.4 

318500, 369500 5.7 4.5 204 2.4 

319500, 366500 5.7 4.6 208 2.5 

319500, 367500 6.0 4.8 208 2.5 

319500, 368500 5.9 4.7 210 2.4 

319500, 369500 6.1 4.8 213 2.4 

320500, 366500 6.5 5.1 210 2.8 

320500, 367500 7.5 5.9 210 2.5 

320500, 368500 6.3 5.0 214 2.5 

321500, 366500 6.5 5.2 215 2.6 

321500, 367500 6.4 5.1 215 2.5 

321500, 368500 6.9 5.5 219 2.5 

322500, 366500 6.3 5.0 229 3.3 

6.4 Sensitivity Analysis and Uncertainty 

Wherever possible, this assessment has used worst-case scenarios, which will exaggerate the 
impact of the emissions on the surrounding area, including emissions, operational profile, ambient 
concentrations, meteorology and surface roughness. This assessment has considered the years 
predicting the highest ground-level concentrations at the nearest sensitive receptor for comparison 
with the AQS objectives. 

Sensitivity analysis has been undertaken for a number of model input parameters to investigate the 
results of the model with respect to changes in buildings, terrain and model software. 

6.4.1 Buildings 

A sensitivity analysis has been undertaken to investigate the impact of modelling with and without 
buildings on the modelled results. Results have been normalised by the value obtained from the 
surface roughness length resulting in the highest ground level process contribution at any 
modelled receptor location and are presented in Table 6.2. 
 

Table 6.2 – Building Inclusion Sensitivity Analysis 

Buildings 
Normalised Maximum Ground Level Concentration 

NOx Annual Mean NOx 99.79 Percentile of 1-Hour Mean 

With buildings 1.0 1.0 

Without buildings 1.0 1.0 

From the above predicted ground level concentrations, it can be seen that results with and without 
buildings is very similar. The model used in this assessment included buildings in order to 
demonstrate a robust assessment. 

6.4.2 Terrain 

A sensitivity analysis has been undertaken to investigate the impact of modelling with and without 
terrain. Results have been normalised by the value obtained from the surface roughness length 
resulting in the highest ground level process contribution at any modelled receptor location and are 
presented in Table 6.3. 
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Table 6.3 – Terrain Inclusion Sensitivity Analysis 

Terrain 
Normalised Maximum Ground Level Concentration 

NOx Annual Mean NOx 99.79 Percentile of 1-Hour Mean 

With terrain 1.0 1.0 

Without terrain 0.99 0.98 

From the above predicted ground level concentrations, it can be seen that results with and without 
terrain is very similar. The model used in this assessment has included terrain. 

6.4.3 Model Uncertainty 

Dispersion modelling is inherently uncertain but is nonetheless a useful tool in plume footprint 
visualisation and prediction of ground level concentrations. The use of dispersion models has been 
widely used in the UK for both regulatory and compliance purposes for a number of years and is an 
accepted approach for this type of assessment. 

This assessment has incorporated a number of worst-case assumptions, as described above, which 
will result in an overestimation of the predicted ground level concentrations from the process. 
Therefore, the actual predicted ground level concentrations would be expected to be lower than this 
and, in some cases, significantly lower. 
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7 Assessment of Impact – Construction Dust 

This assessment of dust/PM10 presents the effects which are likely to be relevant both prior to and 
following the use of the appropriate mitigation measures on-site, which would be outlined by the site 
contractor and detailed within a Construction Environmental Management Plan (CEMP) inclusive 
of a Dust Management Plan (DMP). As per the IAQM guidance5 the risk associated with the site to 
potentially generate dust/PM10/PM2.5 is identified. Potential unmitigated effects at receptor locations 
are determined, and site-specific recommendations are then made to ensure residual 
dust/PM10/PM2.5 effects associated with the construction phase are not significant. 

The assessment of construction dust will focus on dust arising from four dust producing construction 
activities outlined in the IAQM guidance5(demolition, earthworks, construction and trackout).  

7.1 Dust Emission Magnitude 

Demolition 

There are a few standing building/structures within the development area. It is therefore expected 
there will be <20,000 m3 demolition and some reconstruction required at site and consequently the 
demolition dust emission magnitude is considered to be Small. 

Earthworks 

Potential sources of impacts associated with earthworks/ground preparation activities include 
fugitive dust/PM10/PM2.5 emissions resulting from disturbance of dusty materials by construction 
plant, the construction materials used, vehicle movements and wind action. The total site area is 
>10,000 m2 with potentially slightly acid sandy soil type17. The dust emission magnitude for 
earthworks is therefore considered to be Large. 

Construction 

Potential sources of impacts associated with construction activities include fugitive dust/PM10/PM2.5 
emissions resulting from disturbance of dusty materials by construction plant, the construction 
materials used, vehicle movements and wind action. Construction activities at the development site 
will include a total building volume 25,000 - 100,000 m3. The dust emission magnitude for 
construction is therefore considered to be Medium. This will be confirmed with final site plans. 

Trackout 

Dust emissions during trackout from the site may occur from the transport of dust and dirt from the 
construction site onto the public road network, where it may be deposited and then re-suspended 
by vehicles using the network. The number of predicted outward HDV (i.e., >3.5 tonne) movements 
in any one day is not likely to be greater than 10 and the approximate unpaved on-site road length 
is expected to be less than 50 m. The dust emission magnitude for trackout is therefore considered 
to be Small. 

Summary 

A summary of the dust emission magnitude for the four activities is detailed in Table 7.1. 

Table 7.1– Construction Dust Emission Magnitude 

Activity Dust Emission Magnitude 

Demolition Small 

Earthworks Large 

Construction Medium 

Trackout Small 

 
 
17 UK Soil Observatory, available at: https://mapapps2.bgs.ac.uk/ukso/home.html 

https://mapapps2.bgs.ac.uk/ukso/home.html
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7.2 Sensitivity of the Area 

There are a number of residential properties (between 10-100) located within 100 m of the site 
boundary. Due to the number of sensitive receptors, the sensitivity of the area in respect to dust 
soiling effects on people and property is considered to be Medium. 

The 2022 background PM10 concentration is 7.36 μg/m3 which is below the AQS annual mean 
objective of 40 μg/m3. Given the above information regarding the number of receptors that are 
currently and will potentially be located close to the site during construction, the sensitivity of the 
area with respect to human health impacts in relation to demolition, earthworks, construction and 
trackout is therefore Low. 

There are no internationally or nationally designated features within 50 m of the site or within 50 m 
of the public highways within 200 m from the site entrance. The closest designated site is Halkyn 
Common and Holywell Grasslands, a Site of Special Scientific Interest (SSSI) and Special Area of 
Conservation (SAC), which is approximately 1 km north east of the site boundary. Therefore, in 
accordance with the IAQM methodology there is no requirement to consider potential dust effects 
on ecological receptors as part of this assessment.  

Table 7.2– Sensitivity of Surrounding Area 

Potential Impact 
Sensitivity Of The Surrounding Area 

Demolition   Earthworks   Construction   Trackout   

Dust Soiling Low  Medium Medium Low 

Human Health Low Low Low Low 

Ecological Not Applicable Not Applicable Not Applicable Not Applicable 

7.3 Risk of Dust Impacts 

The risk of dust impacts is defined using Tables 6, 7, 8 and 9 in the IAQM for demolition guidance, 
earthworks, construction and trackout respectively. The dust emission magnitude classes in 
combination with the sensitivity of surrounding area classes in Table 7.2, result in the site risk 
categories as shown in Table 7.3.  

Table 7.3– Summary of Dust Risk 

Potential Impact 
Risk 

Demolition Earthworks Construction Trackout 

Dust Soiling Low Risk Medium Risk Medium Risk Low Risk 

Human Health Low Risk Low Risk Low Risk Low Risk 

Ecological Not Applicable Not Applicable Not Applicable Not Applicable 

 
Following the construction dust assessment, the development site is found to be at worst Medium 
Risk in relation to dust soiling effects on people and property and Low Risk for human health 
impacts, as summarised in Table 7.3. 

This is predominantly due to the minimal amount of demolition and trackout. 

Providing effective mitigation measures are implemented, as outlined in Section 10, construction 
dust impacts would be considered to be Not Significant. 
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8 Recommended Mitigation Measures 

8.1 Short-term Impacts during Construction – Dust / PM10 Emissions 

As discussed in Section 7, construction impacts associated with the proposed development would 
result in the generation of dust and PM10. However, it is considered that employment of construction 
best practice should ensure that no problematic dust or PM10 concentrations occur during the 
construction process. 

The IAQM guidance5 outlines a number of site-specific mitigation measures based on the assessed 
site risk. The measures are grouped into those which are highly recommended and those which are 
desirable. 

As the site is classed as Medium risk the following mitigation measures are highly recommended: 

With respect to communications: 

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

▪ Display the name and contact details of person(s) accountable for air quality and dust 
issues on the site boundary.  This may be the environment manager/engineer or the site 
manager.   

▪ Display the head or regional office contact information.   
▪ 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 
document. The desirable measures should be included as appropriate for the site. In 
London additional measures may be required to ensure compliance with the Mayor of 
London’s guidance. The DMP may include monitoring of dust deposition, dust flux, real time 
PM10 continuous monitoring and/or visual inspections. 

With respect to site management: 

▪ 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. 

▪ Make the complaints log available to the local authority when asked. 
▪ Record any exceptional incidents that cause dust and/or air emissions, either on- or offsite, 

and the action taken to resolve the situation in the log book. 

With respect to monitoring: 

▪ Undertake daily on-site and off-site inspection, where receptors (including roads) are 
nearby, to monitor dust, record inspection results, and make the log available to the local 
authority when asked. This should 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. 

▪ 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. 

▪ 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. 

▪ 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. 

With respect to preparing and maintaining the site: 
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▪ Plan site layout so that machinery and dust causing activities are located away from 
receptors, as far as is possible. 

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

▪ Fully enclose site or specific operations where there is a high potential for dust production 
and the site is actives for an extensive period. 

▪ Avoid site runoff of water or mud. 
▪ Keep site fencing, barriers and scaffolding clean using wet methods. 
▪ Remove materials that have a potential to produce dust from site as soon as possible, 

unless being re-used on site. If they are being re-used on-site cover as described below. 
▪ Cover, seed or fence stockpiles to prevent wind whipping. 

With respect to operating vehicle/machinery and sustainable travel: 

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

▪ Ensure all vehicles switch off engines when stationary - no idling vehicles. 
▪ Avoid the use of diesel or petrol powered generators and use mains electricity or battery 

powered equipment where practicable. 
▪ Impose and signpost a maximum-speed-limit of 15 mph on surfaced and 10 mph on 

unsurfaced haul roads and work areas (if long haul routes are required these speeds may 
be increased with suitable additional control measures provided, subject to the approval of 
the nominated undertaker and with the agreement of the local authority, where appropriate). 

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

▪ Implement a Travel Plan that supports and encourages sustainable travel (public transport, 
cycling, walking, and car-sharing). 

With respect to operations: 

▪ Only use cutting, grinding or sawing equipment fitted or in conjunction with suitable dust 
suppression techniques such as water sprays or local extraction, e.g. suitable local exhaust 
ventilation systems. 

▪ Ensure an adequate water supply on the site for effective dust/particulate matter 
suppression/mitigation, using non-potable water where possible and appropriate. 

▪ Use enclosed chutes and conveyors and covered skips. 
▪ Minimise drop heights from conveyors, loading shovels, hoppers and other loading or 

handling equipment and use fine water sprays on such equipment wherever appropriate. 
▪ Ensure equipment is readily available on site to clean any dry spillages, and clean up 

spillages as soon as reasonably practicable after the event using wet cleaning methods. 

With respect to waste management 

▪ Avoid bonfires and burning of waste materials. 

As the site is classed as low risk for demolition the following mitigation measures are highly 
recommended: 

▪ Soft strip inside buildings before demolition (retaining walls and windows in the rest of the 
building where possible, to provide a screen against dust). 

▪ Ensure 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. 

▪ Avoid explosive blasting, using appropriate manual or mechanical alternatives. 
▪ Bag and remove any biological debris or damp down such material before demolition. 

As the site is classed as medium risk for earthworks the following mitigation measures are highly 
recommended: 
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▪ Re-vegetate earthworks and exposed areas/soil stockpiles to stabilise surfaces as soon as 
practicable. 

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

▪ Only remove the cover in small areas during work and not all at once. 

As the site is classed as medium risk for construction the following mitigation measures are highly 
recommended: 

▪ Avoid scabbling (roughening of concrete surfaces) if possible. 
▪ 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. 

As the site is classed as low risk for trackout the following mitigation measures are highly 
recommended: 

▪ 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. 

▪ Avoid dry sweeping of large areas. 
▪ Ensure vehicles entering and leaving sites are covered to prevent escape of materials 

during transport. 
▪ Record all inspections of haul routes and any subsequent action in a site log book. 
▪ Implement a wheel washing system (with rumble grids to dislodge accumulated dust and 

mud prior to leaving the site where reasonably practicable). 
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9 Assessment of Impact – Air Quality 

This section sets out the results of the dispersion modelling of combustion emissions and compares 
predicted pollutant concentrations to ambient air quality standards. The predicted concentrations 
resulting from the process are presented with background concentrations and the percentage 
contribution that the predicted environmental concentrations would make towards the relevant air 
quality standards.  

Results are presented for the meteorological year resulting in the highest concentrations at any 
receptor location, as a worst-case assumption. The worst-case metrological year was determined 
separately for long and short-term concentrations at the worst-case receptor location for each 
pollutant, thus the worst-case data has been reported within the section below. 

9.1 Assessment of Impacts 

9.1.1 NO2 Impacts at Human Receptors  

Table 9.1 details the results of the impact assessment for NO2 and an assessment against both the 
long-term annual mean (40 µg/m3), and the short term 99.79th percentile 1-hour mean (200 µg/m3) 
AQS objectives. The results displayed below consider the 95% usage of the CHP and 5% of the 
boiler at the anaerobic digestion plant. 

Table 9.1 – NO2 Impacts at Human Receptors  

Receptor – 
Height 

Annual Mean 99.79th Percentile of 1-Hour Mean 

PC 
µg/m3 

PEC 
µg/m3 

% PC of 
AQS 

% PEC 
of AQS 

PC 
µgm3 

PEC 
µg/m3 

% PC of 
AQS 

% PEC 
of AQS 

R1 2.45 8.35 6.1% 20.9% 29.28 41.09 14.6% 20.5% 

R2 0.27 5.29 0.7% 13.2% 5.19 15.23 2.6% 7.6% 

R3 0.10 5.12 0.3% 12.8% 3.35 13.39 1.7% 6.7% 

R4 0.10 4.83 0.2% 12.1% 2.25 11.73 1.1% 5.9% 

R5 0.05 4.90 0.1% 12.3% 1.23 10.93 0.6% 5.5% 

R6 0.05 4.90 0.1% 12.2% 1.21 10.90 0.6% 5.5% 

R7 0.05 4.90 0.1% 12.3% 1.08 10.78 0.5% 5.4% 

R8 0.04 4.57 0.1% 11.4% 0.78 9.84 0.4% 4.9% 

R9 0.04 4.63 0.1% 11.6% 0.81 9.99 0.4% 5.0% 

R10 0.07 4.80 0.2% 12.0% 1.36 10.83 0.7% 5.4% 

R11 0.04 4.63 0.1% 11.6% 1.08 10.25 0.5% 5.1% 

R12 0.04 4.62 0.1% 11.6% 0.82 10.00 0.4% 5.0% 

R13 0.04 5.47 0.1% 13.7% 0.92 11.80 0.5% 5.9% 

R14 0.02 5.46 0.1% 13.7% 0.67 11.55 0.3% 5.8% 

R15 0.01 5.45 0.0% 13.6% 0.39 11.26 0.2% 5.6% 

R16 0.01 4.38 0.0% 10.9% 0.35 9.08 0.2% 4.5% 

R17 0.01 5.45 0.0% 13.6% 0.65 11.53 0.3% 5.8% 

R18 0.01 4.25 0.0% 10.6% 0.42 8.90 0.2% 4.5% 

R19 0.01 4.25 0.0% 10.6% 0.35 8.83 0.2% 4.4% 

R20 0.01 4.42 0.0% 11.0% 0.56 9.38 0.3% 4.7% 

R21 0.01 4.42 0.0% 11.0% 0.52 9.34 0.3% 4.7% 

R22 0.01 4.42 0.0% 11.0% 0.58 9.40 0.3% 4.7% 

R23 0.01 4.42 0.0% 11.0% 0.69 9.51 0.3% 4.8% 

R24 0.01 4.42 0.0% 11.1% 0.97 9.79 0.5% 4.9% 

R25 0.02 4.84 0.1% 12.1% 1.56 11.20 0.8% 5.6% 
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Receptor – 
Height 

Annual Mean 99.79th Percentile of 1-Hour Mean 

PC 
µg/m3 

PEC 
µg/m3 

% PC of 
AQS 

% PEC 
of AQS 

PC 
µgm3 

PEC 
µg/m3 

% PC of 
AQS 

% PEC 
of AQS 

R26 0.02 5.46 0.0% 13.6% 1.30 12.18 0.6% 6.1% 

R27 0.02 4.84 0.0% 12.1% 1.10 10.73 0.5% 5.4% 

R28 0.04 5.48 0.1% 13.7% 0.89 11.77 0.4% 5.9% 

R29 0.05 4.86 0.1% 12.2% 1.03 10.67 0.5% 5.3% 

R30 0.09 4.91 0.2% 12.3% 2.01 11.65 1.0% 5.8% 

R31 0.10 4.92 0.2% 12.3% 2.17 11.81 1.1% 5.9% 

R32 0.11 4.93 0.3% 12.3% 2.66 12.30 1.3% 6.2% 

R33 0.12 4.94 0.3% 12.3% 2.65 12.29 1.3% 6.1% 

R34 0.24 6.14 0.6% 15.4% 11.50 23.31 5.7% 11.7% 

R35 0.16 6.07 0.4% 15.2% 10.66 22.47 5.3% 11.2% 

R36 0.13 6.03 0.3% 15.1% 4.98 16.79 2.5% 8.4% 

R37 0.15 6.05 0.4% 15.1% 4.50 16.31 2.3% 8.2% 

R38 0.20 6.10 0.5% 15.3% 4.84 16.64 2.4% 8.3% 

R39 0.14 6.04 0.3% 15.1% 6.77 18.58 3.4% 9.3% 

R40 0.03 4.59 0.1% 11.5% 2.34 11.46 1.2% 5.7% 

R41 0.03 4.59 0.1% 11.5% 1.94 11.06 1.0% 5.5% 

R42 0.02 4.58 0.0% 11.4% 1.12 10.23 0.6% 5.1% 

R43 0.01 4.57 0.0% 11.4% 0.63 9.75 0.3% 4.9% 

R44 0.01 5.15 0.0% 12.9% 0.60 10.88 0.3% 5.4% 

R45 0.03 5.17 0.1% 12.9% 1.52 11.80 0.8% 5.9% 

R46 0.06 5.19 0.1% 13.0% 3.32 13.59 1.7% 6.8% 

R47 0.08 5.21 0.2% 13.0% 2.70 12.97 1.3% 6.5% 

R48 0.11 6.01 0.3% 15.0% 3.01 14.82 1.5% 7.4% 

R49 0.06 5.20 0.1% 13.0% 1.79 12.07 0.9% 6.0% 

R50 0.11 5.25 0.3% 13.1% 3.34 13.62 1.7% 6.8% 

R51 0.04 5.19 0.1% 13.0% 1.22 11.53 0.6% 5.8% 

R52 0.05 5.20 0.1% 13.0% 1.62 11.93 0.8% 6.0% 

R53 0.05 5.21 0.1% 13.0% 1.79 12.09 0.9% 6.0% 

R54 0.04 5.07 0.1% 12.7% 1.22 11.29 0.6% 5.6% 

R55 0.07 5.21 0.2% 13.0% 2.00 12.28 1.0% 6.1% 

R56 0.05 5.19 0.1% 13.0% 1.63 11.91 0.8% 6.0% 

R57 0.12 5.25 0.3% 13.1% 3.76 14.03 1.9% 7.0% 

R58 0.41 6.31 1.0% 15.8% 7.19 19.00 3.6% 9.5% 

R59 1.93 7.83 4.8% 19.6% 27.60 39.41 13.8% 19.7% 

R60 1.98 7.88 4.9% 19.7% 23.21 35.02 11.6% 17.5% 

R61 0.61 6.52 1.5% 16.3% 15.61 27.42 7.8% 13.7% 

R62 0.21 6.11 0.5% 15.3% 8.19 20.00 4.1% 10.0% 

R63 0.05 5.19 0.1% 13.0% 1.57 11.84 0.8% 5.9% 

R64 0.11 5.25 0.3% 13.1% 4.88 15.15 2.4% 7.6% 

R65 0.15 5.28 0.4% 13.2% 5.17 15.45 2.6% 7.7% 

R66 0.09 5.23 0.2% 13.1% 3.38 13.66 1.7% 6.8% 

R67 0.09 5.23 0.2% 13.1% 3.38 13.65 1.7% 6.8% 

R68 0.09 5.55 0.2% 13.9% 3.07 13.98 1.5% 7.0% 
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Receptor – 
Height 

Annual Mean 99.79th Percentile of 1-Hour Mean 

PC 
µg/m3 

PEC 
µg/m3 

% PC of 
AQS 

% PEC 
of AQS 

PC 
µgm3 

PEC 
µg/m3 

% PC of 
AQS 

% PEC 
of AQS 

R69 0.10 5.55 0.2% 13.9% 3.10 14.01 1.5% 7.0% 

R70 0.11 5.57 0.3% 13.9% 2.83 13.74 1.4% 6.9% 

R71 0.13 5.59 0.3% 14.0% 2.80 13.72 1.4% 6.9% 

R72 0.30 5.32 0.7% 13.3% 5.60 15.63 2.8% 7.8% 

R73 0.18 5.20 0.5% 13.0% 4.14 14.18 2.1% 7.1% 

R74 0.20 5.22 0.5% 13.0% 3.73 13.77 1.9% 6.9% 

R75 0.16 5.18 0.4% 12.9% 2.92 12.96 1.5% 6.5% 

R76 0.13 5.14 0.3% 12.9% 3.32 13.35 1.7% 6.7% 

R77 0.10 5.55 0.2% 13.9% 1.97 12.88 1.0% 6.4% 

R78 0.09 5.54 0.2% 13.9% 1.67 12.58 0.8% 6.3% 

R79 0.10 5.12 0.2% 12.8% 1.85 11.89 0.9% 5.9% 

R80 0.09 5.10 0.2% 12.8% 1.61 11.65 0.8% 5.8% 

AQS = Air Quality Strategy Objective; PC = Process Contribution; PEC = Predicted Environmental 
Concentration (PC + Background) 

Table 9.1 indicates that long and short term Predicted Environmental Concentrations (PECs) of NO2 
are comfortably below the respective assessment metrics at all applicable human receptors.  

Concentration isopleths for the NO2 annual mean process contribution and 99.79th percentile of the 
one hour mean process contribution are presented below in Figure 9-1 and Figure 9-2. 

Figure 9-1 – Annual Mean NO2 Process Contribution Isopleth (µg/m3) 
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Figure 9-2 – 99.79th Percentile of 1-hour mean NO2 Process Contribution Isopleth (µg/m3) 

 

9.1.2 CO Impacts at Human Receptors 

Table 9.2 details the results of the impact assessment for CO and an assessment against both the 
maximum rolling 8-hour mean AQS (10,000 µg/m3), and the maximum 1-hour mean (30,000 µg/m3) 
Environmental Assessment Level (EAL). All results are significantly below the relevant assessment 
metric. 

Table 9.2 – CO Impacts at Human Receptors  

Receptor – 
Height 

Maximum rolling 8-hour mean Maximum 1-hour mean 

PC 
µg/m3 

PEC 
µg/m3 

% PC of 
AQS 

% PEC 
of AQS 

PC 
µgm3 

PEC 
µg/m3 

% PC of 
EAL 

% PEC 
of EAL 

R1 43.75 463.75 0.4% 4.6% 53.41 473.41 0.2% 1.6% 

R2 7.55 435.55 0.1% 4.4% 7.55 435.55 <0.1% 1.5% 

R3 4.80 432.80 <0.1% 4.3% 4.81 432.81 <0.1% 1.4% 

R4 3.21 423.21 <0.1% 4.2% 3.22 423.22 <0.1% 1.4% 

R5 1.76 427.76 <0.1% 4.3% 1.77 427.77 <0.1% 1.4% 

R6 1.72 427.72 <0.1% 4.3% 1.72 427.72 <0.1% 1.4% 

R7 1.56 427.56 <0.1% 4.3% 1.56 427.56 <0.1% 1.4% 

R8 1.40 409.40 <0.1% 4.1% 1.41 409.41 <0.1% 1.4% 

R9 1.59 409.59 <0.1% 4.1% 1.61 409.61 <0.1% 1.4% 

R10 2.09 422.09 <0.1% 4.2% 2.10 422.10 <0.1% 1.4% 

R11 2.01 410.01 <0.1% 4.1% 2.01 410.01 <0.1% 1.4% 

R12 1.51 409.51 <0.1% 4.1% 1.51 409.51 <0.1% 1.4% 

R13 1.42 413.42 <0.1% 4.1% 1.92 413.92 <0.1% 1.4% 

R14 0.80 412.80 <0.1% 4.1% 1.03 413.03 <0.1% 1.4% 
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Receptor – 
Height 

Maximum rolling 8-hour mean Maximum 1-hour mean 

PC 
µg/m3 

PEC 
µg/m3 

% PC of 
AQS 

% PEC 
of AQS 

PC 
µgm3 

PEC 
µg/m3 

% PC of 
EAL 

% PEC 
of EAL 

R15 0.94 412.94 <0.1% 4.1% 1.19 413.19 <0.1% 1.4% 

R16 0.95 400.95 <0.1% 4.0% 1.36 401.36 <0.1% 1.3% 

R17 1.20 413.20 <0.1% 4.1% 1.81 413.81 <0.1% 1.4% 

R18 0.52 398.52 <0.1% 4.0% 1.21 399.21 <0.1% 1.3% 

R19 0.34 398.34 <0.1% 4.0% 0.98 398.98 <0.1% 1.3% 

R20 0.51 412.51 <0.1% 4.1% 1.40 413.40 <0.1% 1.4% 

R21 0.56 412.56 <0.1% 4.1% 1.57 413.57 <0.1% 1.4% 

R22 0.72 412.72 <0.1% 4.1% 1.44 413.44 <0.1% 1.4% 

R23 0.81 412.81 <0.1% 4.1% 1.34 413.34 <0.1% 1.4% 

R24 0.87 412.87 <0.1% 4.1% 1.86 413.86 <0.1% 1.4% 

R25 2.25 418.25 <0.1% 4.2% 3.02 419.02 <0.1% 1.4% 

R26 1.86 413.86 <0.1% 4.1% 2.56 414.56 <0.1% 1.4% 

R27 1.44 417.44 <0.1% 4.2% 2.99 418.99 <0.1% 1.4% 

R28 1.19 413.19 <0.1% 4.1% 2.24 414.24 <0.1% 1.4% 

R29 1.68 417.68 <0.1% 4.2% 1.82 417.82 <0.1% 1.4% 

R30 2.74 418.74 <0.1% 4.2% 8.09 424.09 <0.1% 1.4% 

R31 3.12 419.12 <0.1% 4.2% 9.10 425.10 <0.1% 1.4% 

R32 3.90 419.90 <0.1% 4.2% 11.03 427.03 <0.1% 1.4% 

R33 3.53 419.53 <0.1% 4.2% 5.04 421.04 <0.1% 1.4% 

R34 12.41 432.41 0.1% 4.3% 20.88 440.88 0.1% 1.5% 

R35 15.81 435.81 0.2% 4.4% 16.47 436.47 0.1% 1.5% 

R36 6.97 426.97 0.1% 4.3% 13.91 433.91 <0.1% 1.4% 

R37 10.90 430.90 0.1% 4.3% 16.66 436.66 0.1% 1.5% 

R38 17.33 437.33 0.2% 4.4% 17.65 437.65 0.1% 1.5% 

R39 6.89 426.89 0.1% 4.3% 10.35 430.35 <0.1% 1.4% 

R40 2.12 418.12 <0.1% 4.2% 4.87 420.87 <0.1% 1.4% 

R41 2.77 418.77 <0.1% 4.2% 3.84 419.84 <0.1% 1.4% 

R42 1.27 417.27 <0.1% 4.2% 3.81 419.81 <0.1% 1.4% 

R43 1.09 417.09 <0.1% 4.2% 2.65 418.65 <0.1% 1.4% 

R44 2.32 422.32 <0.1% 4.2% 2.47 422.47 <0.1% 1.4% 

R45 3.25 423.25 <0.1% 4.2% 6.04 426.04 <0.1% 1.4% 

R46 6.40 426.40 0.1% 4.3% 7.18 427.18 <0.1% 1.4% 

R47 5.25 425.25 0.1% 4.3% 5.33 425.33 <0.1% 1.4% 

R48 6.16 426.16 0.1% 4.3% 6.25 426.25 <0.1% 1.4% 

R49 3.89 423.89 <0.1% 4.2% 3.94 423.94 <0.1% 1.4% 

R50 5.62 435.62 0.1% 4.4% 5.63 435.63 <0.1% 1.5% 

R51 2.22 432.22 <0.1% 4.3% 2.23 432.23 <0.1% 1.4% 

R52 2.82 432.82 <0.1% 4.3% 2.82 432.82 <0.1% 1.4% 

R53 3.23 433.23 <0.1% 4.3% 3.23 433.23 <0.1% 1.4% 

R54 2.11 460.11 <0.1% 4.6% 2.13 460.13 <0.1% 1.5% 

R55 2.71 432.71 <0.1% 4.3% 3.00 433.00 <0.1% 1.4% 

R56 2.18 432.18 <0.1% 4.3% 2.89 432.89 <0.1% 1.4% 

R57 5.18 435.18 0.1% 4.4% 5.79 435.79 <0.1% 1.5% 
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Receptor – 
Height 

Maximum rolling 8-hour mean Maximum 1-hour mean 

PC 
µg/m3 

PEC 
µg/m3 

% PC of 
AQS 

% PEC 
of AQS 

PC 
µgm3 

PEC 
µg/m3 

% PC of 
EAL 

% PEC 
of EAL 

R58 11.70 431.70 0.1% 4.3% 29.49 449.49 0.1% 1.5% 

R59 32.22 452.22 0.3% 4.5% 49.94 469.94 0.2% 1.6% 

R60 43.13 463.13 0.4% 4.6% 60.56 480.56 0.2% 1.6% 

R61 23.28 443.28 0.2% 4.4% 23.83 443.83 0.1% 1.5% 

R62 12.90 432.90 0.1% 4.3% 13.15 433.15 <0.1% 1.4% 

R63 3.43 433.43 <0.1% 4.3% 3.46 433.46 <0.1% 1.4% 

R64 6.99 436.99 0.1% 4.4% 8.08 438.08 <0.1% 1.5% 

R65 7.42 437.42 0.1% 4.4% 8.71 438.71 <0.1% 1.5% 

R66 4.84 434.84 <0.1% 4.3% 6.01 436.01 <0.1% 1.5% 

R67 4.84 434.84 <0.1% 4.3% 6.02 436.02 <0.1% 1.5% 

R68 4.76 442.76 <0.1% 4.4% 4.82 442.82 <0.1% 1.5% 

R69 4.95 442.95 <0.1% 4.4% 4.96 442.96 <0.1% 1.5% 

R70 4.33 442.33 <0.1% 4.4% 4.33 442.33 <0.1% 1.5% 

R71 4.37 442.37 <0.1% 4.4% 4.42 442.42 <0.1% 1.5% 

R72 9.02 437.02 0.1% 4.4% 9.13 437.13 <0.1% 1.5% 

R73 7.07 435.07 0.1% 4.4% 7.15 435.15 <0.1% 1.5% 

R74 4.39 432.39 <0.1% 4.3% 5.42 433.42 <0.1% 1.4% 

R75 4.25 432.25 <0.1% 4.3% 4.26 432.26 <0.1% 1.4% 

R76 4.79 432.79 <0.1% 4.3% 4.80 432.80 <0.1% 1.4% 

R77 3.44 441.44 <0.1% 4.4% 3.48 441.48 <0.1% 1.5% 

R78 2.40 440.40 <0.1% 4.4% 2.41 440.41 <0.1% 1.5% 

R79 2.26 430.26 <0.1% 4.3% 2.66 430.66 <0.1% 1.4% 

R80 2.23 430.23 <0.1% 4.3% 2.33 430.33 <0.1% 1.4% 

AQS = Air Quality Strategy Objective; PC = Process Contribution; PEC = Predicted Environmental 
Concentration (PC + Background) 

Table 9.2 indicates that 8-Hour and 1-Hour rolling mean Predicted Environmental Concentrations 
(PECs) of CO are comfortably below the respective assessment metric at all applicable human 
receptors.  

Concentration isopleths for the 8-Hour and 1-Hour CO process contribution are presented in Figure 
9-3 and Figure 9-4. 
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Figure 9-3 –CO Rolling 8-Hour Mean Process Contribution Isopleth (µg/m3) 
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Figure 9-4 – CO Rolling 1-Hour Mean Process Contribution Isopleth (µg/m3) 
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9.1.1 SO2 Impacts at Human Receptors 

Table 9.3 details the results of the impact assessment for SO2 and an assessment against both the maximum daily (125 µg/m3, not to be exceeded more 
than 3 times a year), 1-hour (350 µg/m3, not to be exceeded more than 24 times a year), and 15 minute mean (266 µg/m3, not to be exceeded more than 35 
times a year), Environmental Assessment Level (EAL). All results are significantly below the relevant assessment metric. 

Table 9.3 – SO2 Impacts at Human Receptors 

Receptor – 
Height 

99.18th Percentile of 24-hour mean 99.73rd Percentile of 1-hour mean 99.90th Percentile of 15-minute mean 

PC 
µg/m3 

PEC 
µg/m3 

PC 
µgm3 

PC 
µgm3 

PC 
µgm3 

PC 
µgm3 

% PC of 
EAL 

% PEC 
of EAL 

PC 
µgm3 

PC 
µgm3 

% PC of 
EAL 

% PEC 
of EAL 

R1 10.47 12.97 8.4% 10.4% 41.17 46.17 11.8% 13.2% 22.27 27.27 8.4% 10.3% 

R2 1.30 3.80 1.0% 3.0% 7.26 12.26 2.1% 3.5% 6.23 11.23 2.3% 4.2% 

R3 0.59 3.09 0.5% 2.5% 4.66 9.66 1.3% 2.8% 3.25 8.25 1.2% 3.1% 

R4 0.51 2.92 0.4% 2.3% 3.12 7.94 0.9% 2.3% 1.99 6.81 0.7% 2.6% 

R5 0.28 2.67 0.2% 2.1% 1.71 6.49 0.5% 1.9% 1.32 6.10 0.5% 2.3% 

R6 0.26 2.65 0.2% 2.1% 1.67 6.45 0.5% 1.8% 1.11 5.89 0.4% 2.2% 

R7 0.28 2.67 0.2% 2.1% 1.42 6.20 0.4% 1.8% 1.18 5.96 0.4% 2.2% 

R8 0.21 2.57 0.2% 2.1% 1.04 5.76 0.3% 1.6% 1.19 5.91 0.4% 2.2% 

R9 0.24 2.63 0.2% 2.1% 1.13 5.91 0.3% 1.7% 1.28 6.06 0.5% 2.3% 

R10 0.37 2.78 0.3% 2.2% 1.88 6.70 0.5% 1.9% 1.69 6.51 0.6% 2.4% 

R11 0.28 2.67 0.2% 2.1% 1.50 6.28 0.4% 1.8% 1.42 6.20 0.5% 2.3% 

R12 0.23 2.62 0.2% 2.1% 1.14 5.92 0.3% 1.7% 0.72 5.50 0.3% 2.1% 

R13 0.24 2.80 0.2% 2.2% 1.28 6.40 0.4% 1.8% 1.25 6.37 0.5% 2.4% 

R14 0.19 2.75 0.2% 2.2% 0.93 6.05 0.3% 1.7% 1.16 6.28 0.4% 2.4% 

R15 0.14 2.70 0.1% 2.2% 0.54 5.66 0.2% 1.6% 0.50 5.62 0.2% 2.1% 

R16 0.14 2.51 0.1% 2.0% 0.47 5.21 0.1% 1.5% 0.70 5.44 0.3% 2.0% 

R17 0.19 2.75 0.2% 2.2% 0.80 5.92 0.2% 1.7% 1.05 6.17 0.4% 2.3% 

R18 0.12 2.60 0.1% 2.1% 0.46 5.42 0.1% 1.5% 0.73 5.69 0.3% 2.1% 

R19 0.09 2.57 0.1% 2.1% 0.48 5.44 0.1% 1.6% 0.57 5.53 0.2% 2.1% 

R20 0.13 2.60 0.1% 2.1% 0.77 5.71 0.2% 1.6% 0.85 5.79 0.3% 2.2% 

R21 0.13 2.60 0.1% 2.1% 0.67 5.61 0.2% 1.6% 0.97 5.91 0.4% 2.2% 
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Receptor – 
Height 

99.18th Percentile of 24-hour mean 99.73rd Percentile of 1-hour mean 99.90th Percentile of 15-minute mean 

PC 
µg/m3 

PEC 
µg/m3 

PC 
µgm3 

PC 
µgm3 

PC 
µgm3 

PC 
µgm3 

% PC of 
EAL 

% PEC 
of EAL 

PC 
µgm3 

PC 
µgm3 

% PC of 
EAL 

% PEC 
of EAL 

R22 0.16 2.63 0.1% 2.1% 0.70 5.64 0.2% 1.6% 0.62 5.56 0.2% 2.1% 

R23 0.15 2.62 0.1% 2.1% 0.79 5.73 0.2% 1.6% 0.55 5.49 0.2% 2.1% 

R24 0.21 2.68 0.2% 2.1% 1.34 6.28 0.4% 1.8% 1.00 5.94 0.4% 2.2% 

R25 0.33 2.78 0.3% 2.2% 1.94 6.84 0.6% 2.0% 1.52 6.42 0.6% 2.4% 

R26 0.28 2.84 0.2% 2.3% 1.68 6.80 0.5% 1.9% 1.24 6.36 0.5% 2.4% 

R27 0.30 2.75 0.2% 2.2% 1.32 6.22 0.4% 1.8% 1.93 6.83 0.7% 2.6% 

R28 0.27 2.83 0.2% 2.3% 1.24 6.36 0.4% 1.8% 1.79 6.91 0.7% 2.6% 

R29 0.36 2.81 0.3% 2.2% 1.45 6.35 0.4% 1.8% 2.33 7.23 0.9% 2.7% 

R30 0.65 3.10 0.5% 2.5% 2.79 7.69 0.8% 2.2% 3.91 8.81 1.5% 3.3% 

R31 0.74 3.19 0.6% 2.5% 3.04 7.94 0.9% 2.3% 4.99 9.89 1.9% 3.7% 

R32 0.84 3.29 0.7% 2.6% 3.43 8.33 1.0% 2.4% 5.89 10.79 2.2% 4.1% 

R33 0.76 3.21 0.6% 2.6% 3.67 8.57 1.0% 2.4% 3.63 8.53 1.4% 3.2% 

R34 3.25 5.75 2.6% 4.6% 15.95 20.95 4.6% 6.0% 16.12 21.12 6.1% 7.9% 

R35 2.64 5.14 2.1% 4.1% 13.30 18.30 3.8% 5.2% 10.77 15.77 4.0% 5.9% 

R36 1.59 4.09 1.3% 3.3% 6.71 11.71 1.9% 3.3% 10.27 15.27 3.9% 5.7% 

R37 1.39 3.89 1.1% 3.1% 5.45 10.45 1.6% 3.0% 6.19 11.19 2.3% 4.2% 

R38 1.59 4.09 1.3% 3.3% 6.74 11.74 1.9% 3.4% 8.53 13.53 3.2% 5.1% 

R39 1.27 3.77 1.0% 3.0% 9.45 14.45 2.7% 4.1% 11.20 16.20 4.2% 6.1% 

R40 0.57 3.11 0.5% 2.5% 3.22 8.30 0.9% 2.4% 3.22 8.30 1.2% 3.1% 

R41 0.51 3.05 0.4% 2.4% 2.54 7.62 0.7% 2.2% 1.65 6.73 0.6% 2.5% 

R42 0.29 2.83 0.2% 2.3% 1.23 6.31 0.4% 1.8% 1.88 6.96 0.7% 2.6% 

R43 0.18 2.72 0.1% 2.2% 0.76 5.84 0.2% 1.7% 0.56 5.64 0.2% 2.1% 

R44 0.18 2.94 0.1% 2.4% 0.68 6.20 0.2% 1.8% 0.79 6.31 0.3% 2.4% 

R45 0.38 3.14 0.3% 2.5% 1.42 6.94 0.4% 2.0% 1.94 7.46 0.7% 2.8% 

R46 0.66 3.42 0.5% 2.7% 4.64 10.16 1.3% 2.9% 3.47 8.99 1.3% 3.4% 

R47 0.58 3.34 0.5% 2.7% 3.77 9.29 1.1% 2.7% 2.57 8.09 1.0% 3.0% 
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Receptor – 
Height 

99.18th Percentile of 24-hour mean 99.73rd Percentile of 1-hour mean 99.90th Percentile of 15-minute mean 

PC 
µg/m3 

PEC 
µg/m3 

PC 
µgm3 

PC 
µgm3 

PC 
µgm3 

PC 
µgm3 

% PC of 
EAL 

% PEC 
of EAL 

PC 
µgm3 

PC 
µgm3 

% PC of 
EAL 

% PEC 
of EAL 

R48 0.69 3.19 0.6% 2.6% 2.94 7.94 0.8% 2.3% 3.83 8.83 1.4% 3.3% 

R49 0.38 3.14 0.3% 2.5% 2.29 7.81 0.7% 2.2% 2.48 8.00 0.9% 3.0% 

R50 0.66 3.15 0.5% 2.5% 4.61 9.59 1.3% 2.7% 4.26 9.24 1.6% 3.5% 

R51 0.23 2.85 0.2% 2.3% 1.68 6.92 0.5% 2.0% 1.64 6.88 0.6% 2.6% 

R52 0.32 2.94 0.3% 2.4% 2.24 7.48 0.6% 2.1% 1.65 6.89 0.6% 2.6% 

R53 0.40 3.02 0.3% 2.4% 2.47 7.71 0.7% 2.2% 2.55 7.79 1.0% 2.9% 

R54 0.29 3.56 0.2% 2.8% 1.69 8.23 0.5% 2.4% 1.51 8.05 0.6% 3.0% 

R55 0.43 2.92 0.3% 2.3% 2.78 7.76 0.8% 2.2% 2.97 7.95 1.1% 3.0% 

R56 0.37 2.86 0.3% 2.3% 2.26 7.24 0.6% 2.1% 1.36 6.34 0.5% 2.4% 

R57 0.81 3.30 0.6% 2.6% 5.07 10.05 1.4% 2.9% 4.14 9.12 1.6% 3.4% 

R58 1.96 4.46 1.6% 3.6% 9.97 14.97 2.8% 4.3% 13.03 18.03 4.9% 6.8% 

R59 6.17 8.67 4.9% 6.9% 32.97 37.97 9.4% 10.8% 65.10 70.10 24.5% 26.4% 

R60 6.24 8.74 5.0% 7.0% 32.57 37.57 9.3% 10.7% 65.98 70.98 24.8% 26.7% 

R61 2.47 4.97 2.0% 4.0% 19.26 24.26 5.5% 6.9% 25.47 30.47 9.6% 11.5% 

R62 1.60 4.10 1.3% 3.3% 11.31 16.31 3.2% 4.7% 7.65 12.65 2.9% 4.8% 

R63 0.36 2.85 0.3% 2.3% 2.19 7.17 0.6% 2.0% 2.13 7.11 0.8% 2.7% 

R64 0.65 3.14 0.5% 2.5% 6.77 11.75 1.9% 3.4% 5.47 10.45 2.1% 3.9% 

R65 0.66 3.15 0.5% 2.5% 7.20 12.18 2.1% 3.5% 6.68 11.66 2.5% 4.4% 

R66 0.49 2.98 0.4% 2.4% 4.70 9.68 1.3% 2.8% 3.82 8.80 1.4% 3.3% 

R67 0.44 2.93 0.4% 2.3% 4.70 9.68 1.3% 2.8% 4.31 9.29 1.6% 3.5% 

R68 0.49 2.99 0.4% 2.4% 4.26 9.26 1.2% 2.6% 3.65 8.65 1.4% 3.3% 

R69 0.51 3.01 0.4% 2.4% 4.30 9.30 1.2% 2.7% 4.30 9.30 1.6% 3.5% 

R70 0.55 3.05 0.4% 2.4% 3.93 8.93 1.1% 2.6% 4.02 9.02 1.5% 3.4% 

R71 0.76 3.26 0.6% 2.6% 3.88 8.88 1.1% 2.5% 1.83 6.83 0.7% 2.6% 

R72 1.20 3.70 1.0% 3.0% 7.73 12.73 2.2% 3.6% 6.59 11.59 2.5% 4.4% 

R73 0.92 3.42 0.7% 2.7% 5.72 10.72 1.6% 3.1% 5.75 10.75 2.2% 4.0% 
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Receptor – 
Height 

99.18th Percentile of 24-hour mean 99.73rd Percentile of 1-hour mean 99.90th Percentile of 15-minute mean 

PC 
µg/m3 

PEC 
µg/m3 

PC 
µgm3 

PC 
µgm3 

PC 
µgm3 

PC 
µgm3 

% PC of 
EAL 

% PEC 
of EAL 

PC 
µgm3 

PC 
µgm3 

% PC of 
EAL 

% PEC 
of EAL 

R74 0.86 3.36 0.7% 2.7% 5.20 10.20 1.5% 2.9% 4.62 9.62 1.7% 3.6% 

R75 0.64 3.14 0.5% 2.5% 4.08 9.08 1.2% 2.6% 3.46 8.46 1.3% 3.2% 

R76 0.64 3.14 0.5% 2.5% 4.62 9.62 1.3% 2.7% 3.42 8.42 1.3% 3.2% 

R77 0.51 3.01 0.4% 2.4% 2.73 7.73 0.8% 2.2% 2.08 7.08 0.8% 2.7% 

R78 0.34 2.84 0.3% 2.3% 2.32 7.32 0.7% 2.1% 1.45 6.45 0.5% 2.4% 

R79 0.41 2.91 0.3% 2.3% 2.58 7.58 0.7% 2.2% 1.74 6.74 0.7% 2.5% 

R80 0.40 2.90 0.3% 2.3% 2.24 7.24 0.6% 2.1% 1.35 6.35 0.5% 2.4% 

AQS = Air Quality Strategy Objective; PC = Process Contribution; PEC = Predicted Environmental Concentration (PC + Background) 

Table 9.3 indicates that the 99.18th Percentile of the 24-Hour mean, the 99.73rd Percentile of the 1-hour mean and the 99.90th Percentile of the 15-minute 
mean Predicted Environmental Concentrations (PECs) of SO2 are comfortably below the respective assessment metric at all applicable human receptors.  

Concentration isopleths for the 99.18th Percentile of the 24-Hour mean, the 99.73rd Percentile of the 1-hour mean and the 99.90th Percentile of the 15-
minute mean SO2 process contribution are presented in Figure 9-5 to Figure 9-7.
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Figure 9-5 – 99.18th Percentile of 24-hour mean SO2 Process Contribution Isopleth (µg/m3) 

 
 

Figure 9-6 - 99.73rd Percentile of 1-hour mean SO2 Process Contribution Isopleth (µg/m3) 
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Figure 9-7 - 99.90th Percentile of 15-Minute mean SO2 Process Contribution Isopleth 

(µg/m3) 

 

9.1.2 NOx Impacts at Ecological Receptors – Concentrations in Air 

Table 9.4 details the results of the impact assessment for NOx at the ecological receptors considered 

in the assessment, against the relevant assessment levels of 30 µg/m3 for the annual mean and 

75 µg/m3 for the 24-mean results. All results are comfortably below the relevant assessment metric.  

Table 9.4 – NOx Impacts at Ecological Receptors 

Receptor – 
Height 

Annual Mean 24-hour mean 

PC 
µg/m3 

PEC 
µg/m3 

% PC of 
AQS 

% PEC 
of AQS 

PC 
µgm3 

PEC 
µg/m3 

% PC of 
EAL 

% PEC 
of EAL 

E1 0.06 6.09 0.2% 20.3% 12.49 24.55 16.7% 32.7% 

E2 0.06 6.91 0.2% 23.0% 12.47 26.18 16.6% 34.9% 

E3 0.04 6.89 0.1% 23.0% 10.39 24.10 13.9% 32.1% 

E4 0.01 5.51 <0.1% 18.4% 9.00 20.00 12.0% 26.7% 

E5 0.01 5.51 <0.1% 18.4% 8.50 19.50 11.3% 26.0% 

E6 0.02 5.71 0.1% 19.0% 10.81 22.20 14.4% 29.6% 

E7 0.02 5.72 0.1% 19.1% 13.16 24.55 17.6% 32.7% 

E8 0.19 7.06 0.6% 23.5% 15.24 28.98 20.3% 38.6% 

E9 0.20 7.07 0.7% 23.6% 14.97 28.70 20.0% 38.3% 

E10 0.35 6.65 1.2% 22.2% 19.18 31.77 25.6% 42.4% 

E11 0.21 6.50 0.7% 21.7% 17.41 30.00 23.2% 40.0% 

E12 0.08 6.15 0.3% 20.5% 9.39 21.53 12.5% 28.7% 

E13 0.07 6.14 0.2% 20.5% 8.64 20.78 11.5% 27.7% 

E14 0.01 8.36 <0.1% 27.9% 9.07 25.78 12.1% 34.4% 
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Receptor – 
Height 

Annual Mean 24-hour mean 

PC 
µg/m3 

PEC 
µg/m3 

% PC of 
AQS 

% PEC 
of AQS 

PC 
µgm3 

PEC 
µg/m3 

% PC of 
EAL 

% PEC 
of EAL 

E15 0.00 9.90 <0.1% 33.0% 10.42 30.22 13.9% 40.3% 

E16 0.00 8.46 <0.1% 28.2% 8.84 25.74 11.8% 34.3% 

E17 0.01 10.75 <0.1% 35.8% 11.31 32.79 15.1% 43.7% 

E18 0.01 11.09 <0.1% 37.0% 11.63 33.79 15.5% 45.0% 

E19 0.01 8.90 <0.1% 29.7% 9.35 27.13 12.5% 36.2% 

9.1.3 NOx Impacts at Ecological Receptors – Concentrations to Land  

Table 9.5 contains the results for nutrient nitrogen deposition at ecological receptors.  

The PC at all receptors is very low, but with a high background concentration, the PEC exceeds the 
minimum critical load (CL) at all receptors. Using the EA guidance18, due to the PC at the ecological 
sites being less than 100% of the environmental standard, the impact at all receptors can be 
described as not significant.  

Table 9.5 – Nitrogen Deposition Results (kg N ha-1 y-1) 

Receptor 
Nitrogen Deposition 

Minimum CL PC PEC %PC of CL %PEC of CL Impact 

E1 10 <0.1 33.8 0.2% 337.6% Not significant 

E2 10 <0.1 33.8 0.2% 337.6% Not significant 

E3 10 <0.1 33.8 0.1% 337.5% Not significant 

E4 10 <0.1 33.7 <0.1% 337.4% Not significant 

E5 10 <0.1 33.7 <0.1% 337.4% Not significant 

E6 15 <0.1 33.7 <0.1% 224.9% Not significant 

E7 15 <0.1 33.7 <0.1% 225.0% Not significant 

E8 15 <0.1 24.4 0.2% 162.4% Not significant 

E9 15 <0.1 24.4 0.2% 162.4% Not significant 

E10 15 0.1 24.4 0.3% 162.5% Not significant 

E11 15 <0.1 24.4 0.2% 162.4% Not significant 

E12 15 <0.1 24.3 0.1% 162.3% Not significant 

E13 15 <0.1 24.3 0.1% 162.3% Not significant 

E14 10 <0.1 25.0 <0.1% 250.3% Not significant 

E15 10 <0.1 25.0 <0.1% 250.3% Not significant 

E16 10 <0.1 25.0 <0.1% 250.3% Not significant 

E17 10 <0.1 25.0 <0.1% 250.3% Not significant 

E18 10 <0.1 25.0 <0.1% 250.3% Not significant 

E19 10 <0.1 25.0 <0.1% 250.3% Not significant 

A critical load for has been estimated based upon the features of the LWS due to a critical load not listed 
on the APIS database. 

Table 9.6 and Table 9.7 contain the inputs and results for acid deposition at ecological receptors. 

 
 
18 https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit 

https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit
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The data show that the impact of the plant on nearby ecological receptors in terms of acid deposition 
can be described as not significant. 

Table 9.6 – Acid Critical Loads and Deposition Rates (kg N ha-1 y-1)  

Receptor 

Acid Deposition 

CLmaxS CLminN CLmaxN 
S 

PC 
N 

PC 
S back-
ground 

N back-
ground 

S 
PEC 

N 
PEC 

E1 5.9 0.1 6.1 <0.1 <0.1 0.2 2.4 0.2 2.4 

E2 5.9 0.1 6.1 <0.1 <0.1 0.2 2.4 0.2 2.4 

E3 5.9 0.1 6.1 <0.1 <0.1 0.2 2.4 0.2 2.4 

E4 5.9 0.1 6.1 <0.1 <0.1 0.2 2.4 0.2 2.4 

E5 5.9 0.1 6.1 <0.1 <0.1 0.2 2.4 0.2 2.4 

E6 5.9 0.1 6.1 <0.1 <0.1 0.2 2.8 0.2 2.8 

E7 5.9 0.1 6.1 <0.1 <0.1 0.2 2.8 0.2 2.8 

E8 4.0 1.1 5.1 <0.1 <0.1 0.2 1.7 0.2 1.7 

E9 4.0 1.1 5.1 <0.1 <0.1 0.2 1.7 0.2 1.7 

E10 4.0 1.1 5.1 <0.1 <0.1 0.2 1.7 0.2 1.7 

E11 4.0 1.1 5.1 <0.1 <0.1 0.2 1.7 0.2 1.7 

E12 4.0 1.1 5.1 <0.1 <0.1 0.2 1.7 0.2 1.7 

E13 4.0 1.1 5.1 <0.1 <0.1 0.2 1.7 0.2 1.7 

E14 1.4 0.2 1.7 <0.1 <0.1 0.2 1.8 0.2 1.8 

E15 1.4 0.2 1.7 <0.1 <0.1 0.2 1.8 0.2 1.8 

E16 1.4 0.2 1.7 <0.1 <0.1 0.2 1.8 0.2 1.8 

E17 4.0 0.9 4.9 <0.1 <0.1 0.2 1.8 0.2 1.8 

E18 4.0 0.9 4.9 <0.1 <0.1 0.2 1.8 0.2 1.8 

E19 4.0 0.9 4.9 <0.1 <0.1 0.2 1.8 0.2 1.8 

An acid deposition critical load for has been estimated based upon a habitat of Acid Grassland for each 
receptor location using the APIS database due to specific results not held for the receptor. 
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Table 9.7 – Acid deposition: Comparison with Critical Loads 

Receptor 

Acid Deposition (keq ha-1 y-1) 

PC Background PEC 

%PC 
of 

minC
L 

% 
Backgrou

nd of 
minCL 

%PEC 
of 

minCL 
Impact 

E1 
No 

exceedance 
No 

exceedance 
No 

exceedance 
0.1 43.2 43.3 

Not 
significant 

E2 
No 

exceedance 
No 

exceedance 
No 

exceedance 
0.1 43.2 43.3 

Not 
significant 

E3 
No 

exceedance 
No 

exceedance 
No 

exceedance 
0.1 43.2 43.2 

Not 
significant 

E4 
No 

exceedance 
No 

exceedance 
No 

exceedance 
<0.01 43.2 43.2 

Not 
significant 

E5 
No 

exceedance 
No 

exceedance 
No 

exceedance 
<0.01 43.2 43.2 

Not 
significant 

E6 
No 

exceedance 
No 

exceedance 
No 

exceedance 
<0.01 48.9 48.9 

Not 
significant 

E7 
No 

exceedance 
No 

exceedance 
No 

exceedance 
<0.01 48.9 48.9 

Not 
significant 

E8 
No 

exceedance 
No 

exceedance 
No 

exceedance 
0.2 37.7 37.9 

Not 
significant 

E9 
No 

exceedance 
No 

exceedance 
No 

exceedance 
0.2 37.7 37.9 

Not 
significant 

E10 
No 

exceedance 
No 

exceedance 
No 

exceedance 
0.4 37.7 38.0 

Not 
significant 

E11 
No 

exceedance 
No 

exceedance 
No 

exceedance 
0.2 37.7 37.9 

Not 
significant 

E12 
No 

exceedance 
No 

exceedance 
No 

exceedance 
0.1 37.7 37.7 

Not 
significant 

E13 
No 

exceedance 
No 

exceedance 
No 

exceedance 
0.1 37.7 37.7 

Not 
significant 

E14 
No 

exceedance 
0.3 0.3 <0.01 115.7 115.7 

Not 
significant 

E15 
No 

exceedance 
0.3 0.3 <0.01 115.7 115.7 

Not 
significant 

E16 
No 

exceedance 
0.3 0.3 <0.01 115.7 115.7 

Not 
significant 

E17 
No 

exceedance 
No 

exceedance 
No 

exceedance 
<0.01 41.0 41.0 

Not 
significant 

E18 
No 

exceedance 
No 

exceedance 
No 

exceedance 
<0.01 41.0 41.0 

Not 
significant 

E19 
No 

exceedance 
No 

exceedance 
No 

exceedance 
<0.01 41.0 41.0 

Not 
significant 
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10 Assessment of Impact - Odour 

The following section details the modelled results for the assessment of odour. 

10.1.1  Results at Discrete Receptors – Odour Control Unit 

This section sets out the results of the dispersion modelling and compares predicted concentrations 
against the odour criterion of 1.5 OUe/m3 as a 98th percentile of 1-hour mean odour concentrations.  

Results are presented for maximum (worst-case) concentration through the years modelled (2018 
– 2022). The utilisation of 5 meteorological years allows the variability of different weather conditions 
to be accounted for and assessed within the modelling. 

The predicted results at the discrete receptors modelled are shown in Table 10.1. Overall, all 
receptors are well below the 3 OUe/m3 odour criterion, as such the measures in place at the odour 
control unit are considered likely to be suitable to mitigate odour from the site, provided the 
manufacturers advice and recommendations are followed. 
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Table 10.1 – 98th Percentile 1-hour Mean Odour Concentrations 

Receptor 
Odour 

Criterion 
(OUe/m3) 

Maximum Odour 
Concentration 2018 - 2022 

(OUe/m3) 

Maximum Odour Concentration as a 
Percentage of Odour Criterion 

R1 1.5 0.04 2.6% 

R2 1.5 0.09 5.7% 

R3 1.5 0.04 2.7% 

R4 1.5 0.04 2.5% 

R5 1.5 0.03 1.9% 

R6 1.5 0.03 1.8% 

R7 1.5 0.03 2.2% 

R8 1.5 0.03 1.7% 

R9 1.5 0.03 2.0% 

R10 1.5 0.04 2.4% 

R11 1.5 0.02 1.4% 

R12 1.5 0.02 1.1% 

R13 1.5 0.01 1.0% 

R14 1.5 0.01 0.7% 

R15 1.5 0.01 0.6% 

R16 1.5 0.01 0.6% 

R17 1.5 0.01 0.6% 

R18 1.5 0.01 0.4% 

R19 1.5 0.01 0.4% 

R20 1.5 0.01 0.6% 

R21 1.5 0.01 0.5% 

R22 1.5 0.01 0.6% 

R23 1.5 0.01 0.6% 

R24 1.5 0.01 0.8% 

R25 1.5 0.01 1.0% 

R26 1.5 0.01 0.9% 

R27 1.5 0.02 1.0% 

R28 1.5 0.01 1.0% 

R29 1.5 0.02 1.3% 

R30 1.5 0.03 1.9% 

R31 1.5 0.03 2.1% 

R32 1.5 0.04 2.4% 

R33 1.5 0.04 2.5% 

R34 1.5 0.11 7.1% 

R35 1.5 0.08 5.4% 

R36 1.5 0.07 4.7% 

R37 1.5 0.08 5.2% 

R38 1.5 0.10 6.4% 

R39 1.5 0.07 4.9% 

R40 1.5 0.02 1.5% 

R41 1.5 0.02 1.2% 

R42 1.5 0.01 0.8% 

R43 1.5 0.01 0.8% 

R44 1.5 0.01 0.9% 

R45 1.5 0.02 1.6% 

R46 1.5 0.04 2.4% 

R47 1.5 0.04 2.9% 

R48 1.5 0.05 3.5% 

R49 1.5 0.03 2.1% 

R50 1.5 0.04 2.7% 

R51 1.5 0.02 1.2% 

R52 1.5 0.02 1.3% 

R53 1.5 0.02 1.7% 

R54 1.5 0.02 1.3% 

R55 1.5 0.03 2.3% 

R56 1.5 0.03 1.8% 

R57 1.5 0.05 3.1% 

R58 1.5 0.11 7.0% 
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Receptor 
Odour 

Criterion 
(OUe/m3) 

Maximum Odour 
Concentration 2018 - 2022 

(OUe/m3) 

Maximum Odour Concentration as a 
Percentage of Odour Criterion 

R59 1.5 0.19 12.7% 

R60 1.5 0.17 11.6% 

R61 1.5 0.15 10.0% 

R62 1.5 0.08 5.3% 

R63 1.5 0.03 1.9% 

R64 1.5 0.06 4.0% 

R65 1.5 0.07 4.8% 

R66 1.5 0.05 3.4% 

R67 1.5 0.05 3.4% 

R68 1.5 0.04 2.9% 

R69 1.5 0.05 3.2% 

R70 1.5 0.05 3.4% 

R71 1.5 0.05 3.5% 

R72 1.5 0.10 6.6% 

R73 1.5 0.07 4.4% 

R74 1.5 0.08 5.2% 

R75 1.5 0.06 3.9% 

R76 1.5 0.05 3.6% 

R77 1.5 0.04 2.9% 

R78 1.5 0.05 3.1% 

R79 1.5 0.06 4.0% 

R80 1.5 0.04 2.9% 
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10.1.2 Results at Discrete Receptors – Gas Upgrader 

This section sets out the results of the dispersion modelling and compares predicted concentrations 
against the odour criterion for H2S of 150 µg/m3 24-hour mean and the 140 µg/m3 annual mean 
from the gas upgrader.  

Results are presented for maximum (worst-case) concentration through the years modelled (2018 
– 2022). The utilisation of 5 meteorological years allows the variability of different weather conditions 
to be accounted for and assessed within the modelling. 

The predicted results at the discrete receptors modelled, are shown in Table 10.2 and Table 10.3. 
Overall, all receptors are well below the 150 µg/m3 24-hour mean and the 140 µg/m3 annual mean 
H2S assessment levels. 
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Table 10.2 – 24-hour Mean Odour Concentrations of H2S 

Receptor 
H2S Assessment 

Level (µg/m3) 

Maximum H2S 
Concentration 2018 – 

2022 (µg/m3) 

Maximum Odour 
Concentration as a 

Percentage of Assessment 
Level 

R1 150 106.46 71.0% 

R2 150 13.89 9.3% 

R3 150 2.91 1.9% 

R4 150 4.71 3.1% 

R5 150 2.93 2.0% 

R6 150 2.50 1.7% 

R7 150 3.09 2.1% 

R8 150 2.08 1.4% 

R9 150 1.89 1.3% 

R10 150 3.40 2.3% 

R11 150 2.01 1.3% 

R12 150 1.85 1.2% 

R13 150 2.20 1.5% 

R14 150 1.59 1.1% 

R15 150 0.71 0.5% 

R16 150 0.54 0.4% 

R17 150 0.49 0.3% 

R18 150 0.25 0.2% 

R19 150 0.27 0.2% 

R20 150 0.35 0.2% 

R21 150 0.34 0.2% 

R22 150 0.29 0.2% 

R23 150 0.31 0.2% 

R24 150 0.47 0.3% 

R25 150 0.66 0.4% 

R26 150 0.57 0.4% 

R27 150 0.61 0.4% 

R28 150 2.40 1.6% 

R29 150 3.11 2.1% 

R30 150 6.70 4.5% 

R31 150 7.23 4.8% 

R32 150 7.86 5.2% 

R33 150 8.05 5.4% 

R34 150 8.68 5.8% 

R35 150 5.59 3.7% 

R36 150 5.79 3.9% 

R37 150 7.41 4.9% 

R38 150 9.30 6.2% 

R39 150 5.71 3.8% 

R40 150 1.05 0.7% 

R41 150 0.90 0.6% 

R42 150 0.74 0.5% 

R43 150 0.62 0.4% 

R44 150 0.63 0.4% 

R45 150 1.52 1.0% 

R46 150 2.42 1.6% 

R47 150 3.17 2.1% 

R48 150 4.33 2.9% 

R49 150 2.44 1.6% 

R50 150 3.49 2.3% 

R51 150 1.30 0.9% 

R52 150 1.74 1.2% 

R53 150 2.14 1.4% 

R54 150 1.41 0.9% 

R55 150 2.55 1.7% 

R56 150 1.66 1.1% 

R57 150 3.15 2.1% 
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Receptor 
H2S Assessment 

Level (µg/m3) 

Maximum H2S 
Concentration 2018 – 

2022 (µg/m3) 

Maximum Odour 
Concentration as a 

Percentage of Assessment 
Level 

R58 150 14.40 9.6% 

R59 150 48.00 32.0% 

R60 150 49.07 32.7% 

R61 150 14.41 9.6% 

R62 150 5.64 3.8% 

R63 150 1.53 1.0% 

R64 150 2.90 1.9% 

R65 150 3.39 2.3% 

R66 150 2.29 1.5% 

R67 150 2.18 1.5% 

R68 150 2.64 1.8% 

R69 150 2.85 1.9% 

R70 150 2.93 2.0% 

R71 150 3.32 2.2% 

R72 150 8.70 5.8% 

R73 150 5.79 3.9% 

R74 150 9.41 6.3% 

R75 150 5.81 3.9% 

R76 150 5.15 3.4% 

R77 150 3.14 2.1% 

R78 150 3.08 2.1% 

R79 150 3.10 2.1% 

R80 150 3.36 2.2% 

 
Table 10-3 – Annual Mean Odour Concentrations of H2S 

Receptor 
H2S Assessment 

Level (µg/m3) 
Maximum H2S 

Concentration (µg/m3) 

Maximum Odour 
Concentration as a 

Percentage of Assessment 
Level 

R1 140 9.91 7.1% 

R2 140 1.14 0.8% 

R3 140 0.42 0.3% 

R4 140 0.41 0.3% 

R5 140 0.22 0.2% 

R6 140 0.20 0.1% 

R7 140 0.22 0.2% 

R8 140 0.17 0.1% 

R9 140 0.18 0.1% 

R10 140 0.27 0.2% 

R11 140 0.18 0.1% 

R12 140 0.15 0.1% 

R13 140 0.14 0.1% 

R14 140 0.10 <0.1% 

R15 140 0.06 <0.1% 

R16 140 0.05 <0.1% 

R17 140 0.05 <0.1% 

R18 140 0.03 <0.1% 

R19 140 0.03 <0.1% 

R20 140 0.04 <0.1% 

R21 140 0.04 <0.1% 

R22 140 0.04 <0.1% 

R23 140 0.04 <0.1% 

R24 140 0.06 <0.1% 

R25 140 0.09 <0.1% 

R26 140 0.08 <0.1% 

R27 140 0.08 <0.1% 

R28 140 0.15 0.1% 
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Receptor 
H2S Assessment 

Level (µg/m3) 
Maximum H2S 

Concentration (µg/m3) 

Maximum Odour 
Concentration as a 

Percentage of Assessment 
Level 

R29 140 0.19 0.1% 

R30 140 0.36 0.3% 

R31 140 0.40 0.3% 

R32 140 0.46 0.3% 

R33 140 0.49 0.4% 

R34 140 1.03 0.7% 

R35 140 0.71 0.5% 

R36 140 0.55 0.4% 

R37 140 0.62 0.4% 

R38 140 0.82 0.6% 

R39 140 0.57 0.4% 

R40 140 0.15 0.1% 

R41 140 0.13 <0.1% 

R42 140 0.08 <0.1% 

R43 140 0.05 <0.1% 

R44 140 0.06 <0.1% 

R45 140 0.13 <0.1% 

R46 140 0.24 0.2% 

R47 140 0.32 0.2% 

R48 140 0.46 0.3% 

R49 140 0.24 0.2% 

R50 140 0.46 0.3% 

R51 140 0.15 0.1% 

R52 140 0.21 0.1% 

R53 140 0.23 0.2% 

R54 140 0.16 0.1% 

R55 140 0.30 0.2% 

R56 140 0.21 0.2% 

R57 140 0.48 0.3% 

R58 140 1.65 1.2% 

R59 140 7.56 5.4% 

R60 140 7.77 5.6% 

R61 140 2.38 1.7% 

R62 140 0.85 0.6% 

R63 140 0.20 0.1% 

R64 140 0.44 0.3% 

R65 140 0.59 0.4% 

R66 140 0.38 0.3% 

R67 140 0.38 0.3% 

R68 140 0.38 0.3% 

R69 140 0.39 0.3% 

R70 140 0.44 0.3% 

R71 140 0.52 0.4% 

R72 140 1.18 0.8% 

R73 140 0.73 0.5% 

R74 140 0.80 0.6% 

R75 140 0.65 0.5% 

R76 140 0.52 0.4% 

R77 140 0.38 0.3% 

R78 140 0.36 0.3% 

R79 140 0.40 0.3% 

R80 140 0.35 0.3% 
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11 Conclusions 

Bureau Veritas has been commissioned by Caulmert, on behalf of EW Energy, to undertake a 
detailed operational dispersion modelling assessment. The assessment evaluates the air quality 
and odour impacts for the proposed construction of an anaerobic digestion plant and associated 
development at Former Brickworks, Hendre. 

An assessment of potential air quality impacts both during the construction phase and during the 
operational phase has been carried out. During the construction phase, there is the potential for 
emissions of dust to effect nearby receptors, whereas during the operational phase, there is the 
potential for combustion plant emissions and odour emissions to arise. 

For the assessment of dust emissions during the construction phase, the methodology of the 
assessment has been based on the Institute of Air Quality Management (IAQM) Guidance on the 
Assessment of Dust from Demolition and Construction5. The risk of dust emissions has been 
determined and industry standard mitigation measures detailed within the IAQM guidance has been 
provided.  

Detailed dispersion modelling was undertaken for both the proposed Combined Heat and Power 
(CHP) unit and the boiler. Additionally, the assessment has also modelled the odour impacts 
associated with the odour control unit (OCU) designed to mitigate odorous emissions associated 
with the storage and processing of raw waste materials, as well as the gas upgrader which has 
been designed to remove hydrogen sulphide (H2S) through a gas recycling system. Release rates 
for all plant included within the assessment have been derived using information provided by the 
Client and the plant manufacturers. 

The results can be summarised as follows. 

▪ The effects of dust during the construction phase of the proposed development are 
considered to be a Medium Risk in relation to dust soiling effects on people and property 
and Low Risk for human health impacts. Following the implementation of industry standard 
mitigation measures detailed within the report, the dust effects associated with the 
construction phase of the development are considered not significant.  

▪ The assessment of air quality emissions from the CHP and boiler associated with the 
anaerobic digestion plant has determined that all concentrations of NO2, CO and SO2 were 
below their relevant assessment levels, and no exceedances were predicted at the 
assessed human receptors.  

▪ For ecological receptors, concentrations were also below their respective assessment 
levels with no exceedances precited. Exceedances were predicted in terms of nitrogen 
deposition; however, this is due to the existing background concentration, with the 
contribution of the plant being very small. 

▪ Odour emissions associated with the odour control unit demonstrated that odour emissions 
at sensitive human receptors were below the odour assessment criterion identified within 
the report. As such, it is likely that the odour control unit proposed will mitigate odorous 
emissions from the storage and initial processing of materials to suitable levels, provided 
the manufacturers’ maintenance recommendations and design specification is upheld. This 
is also the case for H2S emissions associated with the gas upgrader, where emissions are 
below their respective air quality assessment levels. 

It can be considered, therefore, that the air quality and odour impacts of the proposed anaerobic 
digestion plant at the Former Brickworks, Hendre site can be considered as not significant. 

 


