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Appendix 12.5 Modelling Methodology 

Road Traffic  
Model Inputs 

1.1 For the purposes of undertaking a preliminary assessment of likely significant effects of the 
OMSSD project on Air Quality provided in Chapter 12 of the OMSSD PEIR, predictions have 
been carried out using the ADMS-Roads dispersion model (v5).  The model requires the 
user to provide various input data, including emissions from each section of road and the 
road characteristics, such as road width. Vehicle NOx emissions have been calculated 
based on vehicle flow, composition and speed data using the EFT (Version 10.1) published 
by Defra1.  Road traffic ammonia emissions for the modelling have been derived from the 
latest version of the Calculator for Road Emissions of Ammonia (CREAM) (v1A)2.  Model 
input parameters are summarised in Table 12.8 and, where considered necessary, 
discussed further below.  

Table 12.8: Summary of Model Inputs 

Model Parameter Value Used 

Terrain Effects Modelled? 
No – local terrain has little effect on dispersion where 
receptors are close to modelled roads, as is the case 
for this assessment. 

Variable Surface Roughness File 
Used? 

No – fixed surface roughness values are suitable for 
modelling dispersion of roads with roadside receptors. 

Urban Canopy Flow Used? 
No – the study area does not include dense urban 
environments.  

Advanced Street Canyons 
Modelled? 

No – there are no street canyon features in the study 
area. 

Noise Barriers Modelled? 
No – there are no noise barriers close to receptors in 
the study area.  

Meteorological Monitoring Site Shoeburyness Landwick 

Meteorological Data Year 2019 

Dispersion Site Surface Roughness 
Length (m) 0.3 

Dispersion Site Minimum MO 
Length (m) 10 

Meteorological Site Surface 
Roughness Length (m) 0.2 

	
	
1 Defra (2021) Local Air Quality Management (LAQM) Support Website 
2 Air Quality Consultants (2020) Calculator for Road Emissions of Ammonia (CREAM) v1A: 
https://www.aqconsultants.co.uk/resources 
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Model Parameter Value Used 

Meteorological Site Minimum MO 
Length (m) 1 

Gradients?  
No – there are no significant road gradients in the study 
area. 

1.2 AADT flows and vehicle fleet composition data for the majority of the road network have 
been provided by DTA Transport, who have undertaken the transport assessment work for 
the proposed development.  Traffic data for Canvey Road (south of Roscommon Way) and 
for the A13 (the section between the A130 and A13) have been determined from the 
interactive web-based map provided by DfT3; the flows for 2018 have been factored forwards 
to the assessment years of 2019 and 2024 using growth factors provided by DTA Transport.   

1.3 Traffic speeds have been estimated based on professional judgement, taking account of the 
road layout, speed limits and the proximity to a junction.  The traffic data used in this 
assessment are summarised in Table 12.9.  

1.4 Diurnal and monthly flow profiles for the traffic have been derived from the national profiles 
published by DfT4. 

Table 12.9:  Summary of Traffic Data used in the Assessment   

Road Link 
2019 2024 (Without 

OMSSD Facility) 
2024 (With 
OMSSD Facility) 

AADT %HDV AADT %HDV AADT %HDV 

A130 Canvey Road (North of 
Roscommon Way) 20,333 1.8 21,155 1.7 21,649 3.9 

Roscommon Way (North of 
Northwick Road) 5,265 3.2 5,477 3.2 5,971 11.0 

Roscommon Way (South of 
Northwick Road) 2,783 4.3 2,895 4.3 3,389 17.8 

Roscommon Way (East of 
Romainville Way) 2,220 3.1 2,309 3.1 2,803 19.7 

Haven Road (North of Roscommon 
Way) 2,181 0.4 2,269 0.4 2,276 0.4 

Haven Road (South of Roscommon 
Way) 1,326 3.4 1,380 3.3 1,874 28.0 

A130 Canvey Way (North of Canvey 
Road) 26,774 2.9 27,856 2.9 28,332 4.5 

A130 (North of Canvey Way) 59,016 5.8 60,848 5.8 61,066 6.1 

A13 (South West of Canvey Way) 78,155 4.3 80,581 4.3 80,838 4.6 

London Road East 18,635 0.9 19,214 0.9 19,214 0.9 

	
	
3 DfT (2021), Road traffic statistics 
4 DfT (2020), DfT Road traffic statistics (TRA03) 
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Road Link 
2019 2024 (Without 

OMSSD Facility) 
2024 (With 
OMSSD Facility) 

AADT %HDV AADT %HDV AADT %HDV 

Canvey Road (South of Roscommon 
Way) 15,754 2.7 16,389 2.7 16,396 2.7 

A13 (Between the A130 and A13) 39,226 6.4 40,444 6.4 40,444 6.4 
  

1.5 Figure 1.1 shows the road network included within the model, along with the speed at which 
each link was modelled. 

Figure 1.1: Modelled Road Network & Speed  

 
Imagery ©2021 Google, Data SIO, NOAA, U.S. Navy, NGA, GEBCO 

1.6 Hourly sequential meteorological data in sectors of 10 degrees from Shoeburyness Landwick 
for 2019 have been used in the model.  The Shoeburyness Landwick meteorological 
monitoring station is located at Southend Airport, approximately 19 km to the northeast of the 
proposed development.  It is deemed to be the most representative of meteorological 
conditions in the vicinity of the proposed development; both the application site and the 
Shoeburyness Landwick meteorological monitoring station are located at near-coastal 
locations on the north side of the Thames Estuary.  A wind rose for the site for the 2019 is 
provided in Figure 1.2.  The station is operated by the UK Met Office.  Raw data were 
provided by the Met Office and processed by AQC for use in ADMS.   
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Figure 1.2: Wind Rose 

 

Model Verification 

Ammonia 

1.7 The ammonia emissions obtained from the CREAM tool and input into the dispersion model 
have been pre-verified against the best available roadside ammonia measurements and 
therefore do not require any post-model adjustment. The ammonia outputs from the model 
have therefore been left unadjusted. 

Nitrogen Dioxide, PM10 and PM2.5  

1.8 In order to ensure that ADMS-Roads accurately predicts local concentrations, it is necessary 
to verify the model against local measurements.   

1.9 There are no nearby PM10 or PM2.5 monitors.  It has therefore not been possible to verify the 
model for PM10 or PM2.5.  The model outputs of road-PM10 and road-PM2.5 have therefore 
been adjusted by applying the adjustment factors calculated for road NOx.   

1.10 The model has been run to predict the annual mean nitrogen dioxide concentrations during 
2019 at several diffusion tube monitoring sites that represent assessed receptor locations 
across the study area.   

1.11 Three distinct receptor types have been identified:  
• Those located in Canvey Island where existing air quality is good and not heavily 

trafficked;  
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• Those located at the roundabout adjoining London Road, the A130, Canvey Way and the 
A13 in South Benfleet, where air quality concentrations will be elevated from the large 
volumes of traffic travelling at slow speeds; and 

• Those adjacent to the A13 and the A130, where traffic volumes are high, but flows are 
generally free-flowing.   

1.12 Separate verification factors calculated using the following diffusion tubes have been applied 
to each receptor, depending on the category within which it is classified (Canvey Island, 
roundabout or A road): 
• Canvey Island: Diffusion Tube CP02, located on Canvey Road; 
• Roundabout: Diffusion Tube CP14, located on London Road at the roundabout; and 
• A Road: Diffusion Tubes BA006 and BA007, located adjacent to the A13.   

1.13 Diffusion tubes located within the North Stifford AQMA have not been utilised within the 
verification process since data are not currently available for 2019; this has been confirmed 
through communication with Thurrock Council.  

Background Concentrations 

1.14 The 2019 background concentrations for the monitoring sites have been derived from the 
national maps are presented in Table 12.10. 

Table 12.10:  Background Concentrations used in the Verification for 2019 

Site Monitor Type NO2 

CP02 Canvey Island 18.6 

CP14 Roundabout 20.1 

BA006 A Road 20.2 

BA007 A Road 16.4 

Objective 40 

Nitrogen Dioxide 

1.15 Most nitrogen dioxide (NO2) is produced in the atmosphere by reaction of nitric oxide (NO) 
with ozone.  It is therefore most appropriate to verify the model in terms of primary pollutant 
emissions of nitrogen oxides (NOx = NO + NO2).   

1.16 The model output of road-NOx (i.e. the component of total NOx coming from road traffic) has 
been compared with the ‘measured’ road-NOx.  Measured road-NOx has been calculated 
from the measured NO2 concentrations and the predicted background NO2 concentration 
using the NOx from NO2 calculator (Version 8.1) available on the Defra LAQM Support 
website1.   

1.17 The total nitrogen dioxide concentrations have then been determined by combining the 
adjusted modelled road-NOx concentrations with the predicted background NO2 
concentration within the NOx to NO2 calculator.   
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Canvey Island Verification 

1.18 An adjustment factor has been determined as the ratio of the ‘measured’ road contribution 
and the model derived road contribution for diffusion tube site CP02 on Canvey Island.   

1.19 The data used to calculate the adjustment factor are provided below: 
• Measured NO2 : 29.2 μg/m3 
• Background NO2 : 18.6 μg/m3 
• ‘Measured’ road-NOx (using NOx from NO2 calculator):  20.7 μg/m3 
• Modelled road-NOx = 5.1 μg/m3 
• Road-NOx adjustment factor: 20.7 / 5.1 = 4.0805 

1.20 The unadjusted model has under predicted the road-NOx contribution; this adjustment factor 
has been used for all receptors on Canvey Island (i.e. those south of the South 
Benfleet/London Road roundabout).   

Roundabout Verification 

1.21 An adjustment factor has been determined as the ratio of the ‘measured’ road contribution 
and the model derived road contribution for diffusion tube CP14 at the South 
Benfleet/London Road roundabout.   

1.22 The data used to calculate the adjustment factor are provided below: 
• Measured NO2 : 29.6 μg/m3 
• Background NO2 : 20.1 μg/m3 
• ‘Measured’ road-NOx (using NOx from NO2 calculator):  18.6 μg/m3 
• Modelled road-NOx = 12.8 μg/m3 
• Road-NOx adjustment factor: 18.6 / 12.8 = 1.4486  

1.23 The unadjusted model has under predicted the road-NOx contribution; this adjustment factor 
has been used for receptors around the South Benfleet/London Road roundabout.   

A-Road Verification 

1.24 For diffusion tube sites BA006 and BA007 adjacent to the A13, an adjustment factor has 
been determined as the slope of the best-fit line between the ‘measured’ road contribution 
and the model derived road contribution, forced through zero (Figure 1.3).   

1.25 The calculated adjustment factor is less than one, implying that the model is over-predicting 
the road-NOx contribution.  As such, a factor of one has been applied to the modelled road-
NOx concentration for each receptor adjacent to the A13 and A130. 

	  

	
	
5 Based on un-rounded values 
6 Based on un-rounded values 
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Figure 1.3: Comparison of Measured Road NOx to Unadjusted Modelled Road NOx Concentrations.  The dashed 
lines show ± 25%. 

  

Post-processing – NOx to NO2 Conversion 

1.26 The model predicts road-NOx concentrations at each receptor location.  These 
concentrations have been adjusted using the adjustment factors set out above, which, along 
with the background NO2, has been processed through the NOx to NO2 available on the 
Defra LAQM Support website7.  The traffic mix within the calculator has been set to “All other 
urban UK traffic”, which is considered suitable for the study area.  The calculator predicts the 
component of NO2 based on the adjusted road-NOx and the background NO2.    

Vessels at Berth 
Model Inputs 

1.27 The impacts of emissions from auxiliary generators on the vessels at berth at Jetty 1 and 
Jetty 2 have been predicted using the ADMS-5 dispersion model.  ADMS-5 is a new 
generation model that incorporates a state-of-the-art understanding of the dispersion 
processes within the atmospheric boundary layer.  Model input selections are summarised in 
Table 12.11, and, where considered necessary, discussed further below.   

	  
	

	
7 Defra (2021) Local Air Quality Management (LAQM) Support Website 
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Table 12.11:  Summary of Model Inputs   

Model Parameter Value Used 

Terrain Effects Modelled? Yes – 12km x 12km Cartesian grid at 50m 
resolution 

Variable Surface Roughness File Used? Yes – 12km x 12km Cartesian grid at 50m 
resolution 

Urban Canopy Flow Used? N/A  

Building Downwash Effects Modelled? Yes 

Meteorological Monitoring Site Shoeburyness Landwick 

Meteorological Data Years 2015 – 2019 inclusive 

Dispersion Site Surface Roughness Length (m) N/A (variable surface roughness file used) 

Dispersion Site Minimum MO Length (m) 10 

Meteorological Site Surface Roughness Length (m) 0.2 

Meteorological Site Surface Minimum MO Length 
(m) 1 

1.28 Data relating to the auxiliary generators onboard two vessels (Nave Andromeda and Nautical 
Sarah) that berth at the OMSSD facility has been provided by Oikos (Q88).  Each vessel is 
equipped with three generators, with a maximum output of 900 kW, totally 2,700 kW.  A 
review of a report on shore power technology at US Ports8 identified the average auxiliary 
power associated with fuel product tankers was 1,985 kW, broadly consistent with those 
installed on vessels berthed at the OMSSD facility.  The review also identified that when 
berthed, auxiliary power sources operate at 67% load, referred to as the “hotelling factor”; 
this assumption has, therefore, been applied to the average auxiliary power in calculating 
emission rates.   

1.29 The model input parameters are presented in Table 12.12. 

Table 12.12:  Plant Specifications and Modelled Emissions and Release Conditions  

Parameter Value Justification 

Average Auxiliary Power (kW) 2,700 Maximum total output from Q88 

Hotelling Factor (%) 67 Taken from US EPA Assessment at US Ports8 
for a tanker 

Flue Height (m) 30 Assumed based on measurements using images 
and research of ships 

Flue Diameter (m) 0.6 Assumed based on professional experience with 
standalone diesel generators of similar size 

Exhaust Gas Temperature (°C) 400 Assumed based on professional experience with 
standalone diesel generators of similar size 

	
	
8 United States Environmental Protection Agency, 2017, Shore Power Technology: Assessment at U.S. Ports 
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Exhaust Gas Velocity (m/s) 15 Assumed based on professional experience with 
standalone diesel generators of similar size 

Exhaust Gas Volume Flux (m3/s) 4.2 Calculated from exhaust gas velocity and flue 
diameter 

NOx Emission Rate (g/kWh) 13.9 
Taken from US EPA Assessment at US Ports8 
for engines operating on 0.1% sulphur marine 
diesel oil 

NOx Emission Rate (g/s) 6.98 Calculated from average auxiliary power and 
NOx emission rate 

PM10 Emission Rate (g/kWh) 0.25 
Taken from US EPA Assessment at US Ports8 
for engines operating on 0.1% sulphur marine 
diesel oil 

PM10 Emission Rate (g/s) 0.13 Calculated from average auxiliary power and 
PM10 emission rate 

1.30 It is understood that the vessels do not have a preferred orientation on the jetties and may 
berth either facing London or facing the English Channel. The model has been set up with a 
point source emission at each end of Jetty 1 and Jetty 2 representing vessels berthed in 
either orientation. The model assumes that 50% of the emissions on each jetty are at each 
end (i.e. that 50% of the vessels berth facing London and 50% berth facing the Channel).  
The flue has been modelled at a height of 30 m, derived from geometries of the Nave 
Andromeda and Nautical Sarah.  

1.31 Entrainment of the plume into the wake of the vessels (the so-called “building downwash 
effect”) has been taken into account in the model.  The vessel dimensions have been 
estimated based on imagery of ships frequently accessing the Oikos facility.  The model has 
been run once with the vessels included, and once without, for each meteorological year.  
The location of the point sources and vessel buildings included in the model are shown in 
Figure 1.4.   
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Figure 1.3: Modelled Point Source Locations (representing vessel auxiliary engines) and Modelled Buildings 
(representing berthed vessels)  

 
Imagery ©2021 Google, Imagery ©2021 Get mapping plc, Infoterra Ltd & Bluesky, Landsat / 
Copernicus, Maxar Technologies, The GeoInformation Group.  

1.32 Hourly sequential meteorological data in sectors of 10 degrees from Shoeburyness Landwick 
for 2015 – 2019 inclusive have been used in the model; the choice of meteorological site is 
consistent with that used in the road traffic model.  The use of multiple meteorological years 
allows for uncertainties in local and future-year conditions and to account for the fact that 
unlike the road traffic dispersion model, the ADMS-5 model cannot be verified using local 
monitoring data.  A wind rose for the site for the 2019 is provided in Figure 1.2, whilst those 
for 2015 to 2018 are provided in Figure 1.5. 
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Figure 1.5:  Wind Roses for 2015 - 2018  

 

Terrain 

1.33 Local terrain has been included within the model based on OS Terrain 50 data.   

Variable Surface Roughness File 

1.34 The study area encompasses a range of land types. A variable surface roughness file has 
been used to represent the spatial variation of the surface roughness over each land type.  
The following parameters have been used regarding surface roughness and land type: 
• Forest – 1 m; 
• Built-up area – 0.5 m; 
• Grassland – 0.2 m; and 
• Water – 0.0001 m.   



  
 

 
 
 

	
16 

Oikos Marine & South Side Development Preliminary Environmental Information Report 

NOx to NO2 Conversion 

1.35 NOx emissions will be in the form of NO and primary NO2. The primary NO2 from the 
auxiliary generators is likely to be in the region of 5-15% of the total NOx.  Over time, the NO 
emissions will react with available ozone (O3) to form NO2.  In close proximity to the source, 
the ratio will be similar to the primary NO2 proportion; with increasing distance from the 
source the ratio will increase, depending on the availability of O3.  

1.36 The Environment Agency (EA)9 recommends that, as a conservative approach: 
• 70% of the NOx emitted from the generators converts to NO2 for the annual mean 

average concentrations; and  
• 35% of the 1-hour mean NOx emitted from the generators converts to NO2 for the 1-hour 

mean average concentrations.  

1.37 These NOx:NO2 conversion ratios have been used in the assessment of emissions from the 
auxiliary generators.  

Verification 

1.38 It is not practical, nor usual, to verify the ADMS-5 model. 

Post-processing  

1.39 For each receptor point, the maximum predicted concentration across any of the five 
meteorological datasets, and from either of the vessel building scenarios has then been 
determined.  It is these maxima that have then been added to the contribution of road traffic 
from the OMSSD facility and backgrounds.   

Annual Mean Process Contributions 

1.40 The model has been run assuming constant operation.  Annual mean Process Contributions 
(PCs) have then been factored to account for the time that vessels berth at the jetties as 
presented in Table 12.13; different factors have been determined for the existing baseline 
(2019 and 2024 Without OMSSD project) and future 2024 With OMSSD project scenarios.  

	
	
9 Environment Agency (2021), Air emissions risk assessment for your environmental permit 
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Table 12.13:  Vessel Movements Associated with the OMSSD Project  

Assessment 
Scenario 

Number of 
Vessels Hours at Berth 

Total Annual 
Berthing Hours 
a 

Annual Mean 
Adjustment 
Factor b 

2019 Baseline 85 36 3,060 0.349 

2024 Without 
OMSSD Facility 85 36 3,060 0.349 

2024 With 
OMSSD Facility 298 36 10,728 1.225 

a Hours at berth multiplied by the number of vessels 
b Total berthing hours divided by the number of hours in a full year (8,760).   

Deposition Rates 
1.41 Deposition of NO2 has been calculated outside of the ADMS models from the predicted 

ambient concentrations.  This is because NO2 is calculated from modelled NOx outside of 
the model (paragraph 1.26). This method discounts longer-range dry deposition of NO2, 
which is conservative, although the relatively slow rate of NO2 deposition means that the 
overestimate will be marginal.  Deposition of nitric oxide (NO) has not been included 
because NO deposits so slowly (when it deposits at all) that its contribution even to kerbside 
deposition fluxes is extremely small.   

1.42 Deposition velocities refer to a height above ground, typically 1 or 2 m, although in practice 
the precise height makes little difference and here they have been applied to concentrations 
predicted at a height of 1.5 m above ground.  The velocities are applied simply by multiplying 
a concentration (µg/m3) by the velocity (m/s) to predict a deposition flux (µg/m2/s).  
Subsequent calculations required to present the data as kg/ha/yr of nitrogen and as 
keq/ha/yr for acidity follow basic chemical and mathematical rules10.   

1.43 For ammonia, deposition has been calculated within the ADMS-Roads model.  This 
approach has been taken for ammonia because it deposits so rapidly that to ignore the 
depletion of this gas would introduce significant error. Also, ammonia is a primary pollutant 
that does not require calculation outside of the model, unlike NO2, which must be calculated 
based on the model NOx outputs.   

1.44 The annual average deposition velocities used in the modelling are presented in Table 
12.14.  

	
	
10 For example, 1 kg N/ha/yr = 0.071 keq/ha/yr 
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Table 12.14:  Deposition Velocities  

Pollutant Deposition Velocity (m/s) Reference 

Nitrogen Dioxide 0.0015 (Grassland) 
AQTAG0611 

Ammonia 0.02 (Grassland) 

1.45 Wet deposition has not been included.  Wet deposition of the emitted pollutants close to the 
emission source will be restricted to wash-out, or below cloud scavenging.  For this to occur, 
rain droplets must come into contact with the gas molecules before they hit the ground.  
Falling raindrops displace the air around them, effectively pushing gases away.  The low 
solubility of nitrogen dioxide means that any scavenging of this gas will be a negligible factor. 

Backgrounds 
NOx and NO2  

1.46 The background pollutant concentrations across the study area have been defined using the 
national pollution maps published by Defra12.  These cover the whole of the UK on a 
1 x 1 km grid and are published for each year from 2018 until 2030.   

1.47 The background annual mean nitrogen oxides and nitrogen dioxide maps for 2019 have 
been calibrated against concurrent measurements from national monitoring sites13.   The 
calibration factor calculated has also been applied to the future year backgrounds.   

Ammonia 

1.48 Background ammonia concentrations have been obtained from mapped concentrations 
published by the Centre for Ecology and Hydrology (CEH) on the Air Pollution Information 
System (APIS) website14.   

1.49 The concentrations are 5 x 5 km grid square averages, based on the three year mean 
between 2016 and 2018.  Concentrations have been assumed to remain constant between 
the baseline (2019) and future year (2024) assessment scenarios.   

Nutrient Nitrogen Deposition  

1.50 Three-year average (2016 – 2018 inclusive) background nitrogen dioxide fluxes for each 
5 x 5 km grid square have been taken from the Concentration Based Estimated Deposition 

	
	
11 AQTAG (2011), ‘AQTAG06 - Technical guidance on detailed modelling approach for an appropriate 
assessment for emissions to air’  
12 Defra (2021) Local Air Quality Management (LAQM) Support Website 
13 AQC (2020), Calibrating Defra’s 2018-based Background NOx and NO2 Maps against 2019 Measurements 
14 APIS (2021), Air Pollution Information System 
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(CBED) model results available on APIS15.  Deposition fluxes have been assumed to remain 
constant between the baseline (2019) and future year (2024) assessment scenarios.   

Acid Nitrogen Deposition 

1.51 The acid nitrogen deposition fluxes have been derived from the nutrient nitrogen deposition 
fluxes, following basic chemical and mathematical rules16.   

	

	
	
15 APIS (2021), Air Pollution Information System 
16 For example, 1 kg N/ha/yr = 0.071 keq/ha/yr 


