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1 Assessment methodology 

1.1.1 This appendix sets out information relating to the quantitative approach that has 
been undertaken to assess the impact of the proposed WWTP on odour during 
operation. 

1.2 Model selection 

1.2.1 A number of commercially available dispersion models are able to predict ground 
level concentrations arising from emissions to atmosphere from odour emission 
sources such as the proposed WWTP. A new generation dispersion model, AERMOD 
(executable version 21112), was used to inform the basis of the air quality 
assessment.  

1.2.2 AERMOD was developed for the US Environment Protection Agency and designed to 
treat both surface and elevated sources in simple and complex terrain. Special 
features of AERMOD include its ability to treat the vertical heterogeneity nature of 
the planetary boundary layer, special treatment of surface releases, irregularly-
shaped area sources and limitation of vertical mixing in the stable boundary layer. 

1.2.3 AERMOD is a modelling system with three separate components: 

• AERMOD (AERMIC Dispersion Model); 

• AERMAP (AERMOD Terrain Pre-processor); and 

• AERMET (AERMOD Meteorological Pre-processor). 

1.2.4 AERMAP is a terrain pre-processor designed to simplify and standardise the input of 
terrain data for AERMOD. Input data include receptor terrain elevation data. For 
each receptor, the output includes a location and height scale, which is an elevation 
used for the computation of air-flow around hills. 

1.2.5 AERMET is the meteorological pre-processor for AERMOD. Input data can come from 
hourly cloud cover observations, surface meteorological observations and twice-a-
day upper air soundings. Output includes surface meteorological observations and 
parameters and vertical profiles of several atmospheric parameters. 

1.3 Modelled receptors 

1.3.1 Gridded receptors and sensitive ‘discrete’ receptors have been modelled at a height 
of 1.5m above ground level to best represent head/inhalation height.  

Gridded receptors 

1.3.2 Pollutant concentrations were modelled across a Polar grid with a 1km radius from 
the centre of the proposed WWTP. The contours of the modelling results Figure 18.1 
(Book of Figures, Odour Contours, App Doc Ref 5.3.18.1) show that the maximum 
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No. Structure/Process Area ouE/m2/s Comment/Source 
26 On-site overnight storage/parking of 

empty sludge/water tankers 
N/A Not included in modelling 

1.6 Terrain 

1.6.1 The presence of elevated terrain can significantly affect (usually increase) ground 
level odour concentrations emitted from elevated sources such as the OCU by 
reducing the distance between the plume centre line and ground level. Terrain can 
also increase turbulence and, hence, plume mixing which can also reduce ground 
level concentrations. Therefore, Defra’s Lidar data has been included in the 
dispersion model and modified to account for ground level changes associated with 
the proposed WWTP (see Chapter 2 of the ES). 

1.7 Meteorological data 

1.7.1 The most important meteorological parameters governing the atmospheric 
dispersion of odour are wind direction, wind speed and atmospheric stability as 
described below: 

• Wind direction determines the sector of the compass into which odour is 
dispersed; 

• Wind speed affects the distance which odour travel over time and can affect 
dispersion by increasing the initial dilution of odour and, in the case of point 
sources, inhibiting plume rise; and 

• Atmospheric stability is a measure of the turbulence of the air, and particularly 
of its vertical motion. It therefore affects the spread of the plume as it travels 
away from the source. AERMOD uses a parameter known as the Monin-
Obukhov length that, together with the wind speed, describes the stability of 
the atmosphere.  

1.7.2 For meteorological data to be suitable for dispersion modelling purposes, 
parameters need to be measured on an hourly basis. These parameters include wind 
speed, wind direction, cloud cover and temperature. The year of meteorological 
data that is used for a modelling assessment can have a significant effect on odour 
concentrations therefore dispersion model simulations were performed for odour 
from the site using five years of data in line with IAQM (IAQM, 2018) and 
Environment Agency (Environment Agency, 2011) guidance.  

1.7.3 Following consideration of the meteorological data available, data from the 
Cambridge City Airport meteorological station (with missing data supplemented 
from RAF Mildenhall1) was used as this is the most representative data available for 

 
1 No night-time data is available for Cambridge City Airport, so data for Mildenhall (the next closest 
meteorological site) has been patched into the data to provide night-time values. Substituting 1-hour blocks of 
missing data with another representative site’s data follows best available practices 

. 
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the study area. The Cambridge City Airport meteorological station is located 
approximately 1.7km south of the proposed WWTP. Wind roses have been 
generated for each of the five years of meteorological data used in this assessment, 
as shown in Figure 1-1 below. The wind roses illustrate that in all meteorological 
years, there is a dominance of strong winds from the south west.  

1.7.4 A sensitivity test was run using the patched meteorological data from the Cambridge 
City Airport and Numerical Weather Prediction data. The odour modelling results 
correlated and therefore use of the meteorological data is robust. The 
meteorological data at the existing Cambridge WWTP was also compared to that 
from the Cambridge City Airport, which confirmed that the data was representative 
of the area.  

1.7.5 The land surrounding the meteorological site has been assumed to be cultivated 
agricultural land with the following parameters modelled:  

• Albedo: 0.28  

• Bowen Ratio: 0.75  

• Surface Roughness: 0.2 

1.7.6 Further information relating to the choice of applied meteorological data and 
surface roughness is provided in the Odour Impact Assessment (Appendix 18.2, 
Application Document Reference 5.4.18.2).  

Figure 1-1: Wind roses used in modelling assessment (2016-2020) 

  
2016 2017 
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2 Summary of odour effects at sensitive receptors  
 

2.1.1 This section summaries the likely odour effects by phase of the Proposed 
Development at the identified receptors.  
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