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 Introduction  1.

Overview 

1.1 Phlorum Ltd has been commissioned by Laing O’Rourke to undertake an odour 

impact assessment (OIA) for United Utilities’ (UU) Crewe waste water treatment 

works (WwTW).   

1.2 Crewe WwTW is located approximately 5km to the north-west of the town 

centre of Crewe in Nantwich, Cheshire, CW5 6DW. The surrounding land use is 

agricultural. Farm buildings are located immediately north of the WwTW, with 

discrete residential dwellings in the wider area to the north-west, west and 

south-west. The National Grid Reference for the centre of the site is: 366467, 

357263. The location of the WwTW is shown in Figure 1. 

1.3 The Sludge Installation at the WwTW is regulated by an environmental permit. 

The permit requires UU to be able to demonstrate that the sludge installation 

will have no unacceptable odour impacts on local sensitive receptors. UU are 

planning on introducing a new sludge cake silo, with an associated conveyor 

and discharge system to the WwTW. UU, therefore, require an OIA to 

demonstrate that this new process will not result in unacceptable odour 

impacts at any local sensitive receptors.   

1.4 Odour emissions from the sludge installation will principally be from an existing 

odour control unit (OCU2), which will be connected to the existing equipment, 

and from the discharge of sludge cake into four-axle tipper trucks (“the sludge 

wagon process”). Emissions from the OCU2 will be controlled by dry chemical 

scrubbing.  

1.5 The OIA follows the Environment Agency’s (EA) H4 odour guidance1, joint 

guidance provided by EA and the Department for Environment, Food & Rural 

Affairs2, as well as United Utilities’ Odour Control and Removal Asset Standard 

guidance3.  

1.6 To account for uncertainty associated with the assessment process, a number 

of worst-case inputs have been included. Furthermore, sensitivity analyses have 

been undertaken to explore the sensitivity of results to meteorological data, 

hours & timings of operation and the impact of buildings. 

                                                   

1 Environment Agency. (2011). Horizontal Guidance H4: Odour Management – How to comply with your environmental 

permit. 
2 Envrionment Agnecy and Department for Environment, Food & Rural Affairs (2014) Environmental permitting: air 

dispersion modelling reports. 
3 UU (2017) Odour Control and Removal Asset Standard (Doc reference 33412) 
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Odour 

1.7 Odour concentrations are measured in odour units (ou). There is a European 

CEN standard for odour units which is based on odour detection of a reference 

compound. The CEN standard is referred to as 1 ouE (1 European Odour Unit) 

and is roughly comparable to 1 ou, which can be a more subjective parameter 

as it is not standardised.  

1.8 As a general indicator of odour concentration, 1 ou.m-3 represents the 

concentration of an odorous substance, or mixture of substances, that is just 

detectable by 50% of the population.  

1.9 As odour sampling undertaken to support this assessment was undertaken with 

reference to the CEN standard, results will be presented in ouE.m
-3. 
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 Policy and Guidance 2.

2.1 The regulatory framework for odour in England has three main facets. The 

planning process can determine whether and where any developments with a 

significant potential for odour release can be located. It also has some control 

over the siting of developments that may be sensitive to odour from nearby 

potential sources. Certain potentially odorous processes are controlled by the 

Environmental Permitting Regulations (2010), as is the case with the Sludge 

Installation in Crewe’s WwTW, or by regulations relating to statutory nuisance 

law. 

2.2 Various guidance is available for assessing odour impacts from WwTWs; 

however, The EA’s Horizontal Guidance H41 (under Environmental permitting: 

H4 odour management) is of particular relevance to this assessment as it is 

intended to advise operators on how to comply with permit conditions, with 

respect to odour.  

Horizontal Guidance H4: Odour Management 

2.3 The H4 guidance states that odour pollution levels exceeding 1.5 ouE.m
-3 for 

most offensive odours should indicate an unacceptable level of odour pollution; 

this often applies at the nearest sensitive receptor locations, which are 

commonly residential properties.  

2.4 A further problem with odour quantification is that many odours are 

intermittent, often being emitted over relatively short, non-continuous 

timescales, which makes accurate measurement of short term peaks in 

concentration over extended periods very difficult. Going some way to deal with 

this issue, the EA guidance recommends that in dispersion modelling 

assessments odour concentrations are calculated as 98th percentile values of 

hourly mean concentrations. This allows for the top 2% of high odour 

concentrations to be discounted from an assessment. 

Environmental Permitting: Air Dispersion Modelling 

Reports 

2.5 The EA & Defra have produced joint guidance2 setting out what must be 

included in air dispersion modelling assessment as part of an environmental 

permit application.  
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2.6 It requests that model files must be included with any application so that the EA 

can audit the model configuration. These are provided electronically as a 

separate enclosure with this assessment.  
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 Odour Modelling  3.

3.1 Detailed dispersion modelling was undertaken to ascertain whether odour 

emissions from the sludge installation, and the new silo and sludge wagon 

process, have the potential to cause unacceptable odour impacts on local 

sensitive receptors.  

Modelling Software 

3.2 Dispersion modelling was undertaken using ADMS-5.2 (version: 5.2.1.0), which is 

produced by Cambridge Environmental Research Consultants (CERC). ADMS-5.2 

is a short-range dispersion model that simulates a wide range of buoyant and 

passive releases to the atmosphere. It is a “new generation” dispersion model, 

which uses a skewed Gaussian Concentration distribution to calculate 

dispersion under convective conditions.  

Emission Parameters/Sources 

3.3 The sludge installation, which is regulated under an environmental permit 

consists of: 

 A sludge liquor tank; 

 A sludge liquor tank pumping station; 

 A cake silo; 

 A raw screened sludge tank; 

 Conveyors (3 No);  

 Centrifuges (2 No); and 

 The sludge wagon process. 

3.4 The sludge liquor tank, the sludge liquor tank pumping station, cake silo, raw 

screened sludge tank, conveyors and centrifuges are not open to the 

atmosphere and emissions associated with these processes are vented out of 

OCU2, after treatment by dry chemical scrubbing. The sludge wagon process, 

which involves the emptying of the proposed cake silo onto 4-axle open tipper 

trucks, presents an additional odour source.  

3.5 The modelled parameters are summarised in Table 3.1, below. These are 

generally based on information provided by Laing O’Rourke and UU.  
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Table 3.1: Emission Parameters 

Parameter Unit Value Source 

OCU2 (Point Source) 

Stack height m 6.02 Based on the latest drawings of OCU2 (See Appendix A) 

Stack 

diameter 
m 0.25 Based on the latest drawings of OCU2 (See Appendix A) 

Exhaust gas 

temperature 
ºC Ambient Temperature based on met data file 

Actual exhaust 

volumetric 

flow 

m3.s-1 0.903 

Ventilation Rate from OCU2 was calculated by Laing O’Rourke, 

based on the Code of Practice for Installations in Potentially 

Explosive Atmospheres associated with Water & Wastewater 

60024, Issue 8, July 2018 

Actual Exhaust 

gas efflux 

velocity 

m.s-1 18.4 
Calculated from exhaust volumetric flow rate and stack 

diameter. 

Stack location 
X 

Y 

366455.8 

357177.3 

Based on drawing : 80043638-01-LOR-CRQ-96-DR-C-00100 

P02.1 (Proposed Site Layout) 

Odour 

emission 

ouE.m
3 2000 

Upper value for anticipated outlet odour concentration for dry 

chemical scrubbing. 

ouE.s
-1 1807.2 

Calculated from volumetric flow rate and odour emission 

concentration above. 

Sludge wagon process (area source) 

Area m2 23.4 Estimated dimensions of truck bed: 9m x 2.6m 

Height m 2 Estimated height of truck bed 

Modelled 

hours 
Hour(s) 2-4 

The WwTW can process circa 25000kg of dried solids per day; 

this equates to 92593kg of wet sludge cake per day. The trucks 

can carry roughly 23000kg. 

 

Four truck loads are therefore required to export the sludge 

cake each day. The sludge loading process takes roughly 30 

minutes, which equates to a total of two hours per day. There 

is, however, the potential that loading could occur in four 

discrete hours. 

Gas 

temperature 
ºC Ambient Temperature based on met data file 

Actual gas 

efflux velocity 
m.s-1 0.1 The value recommended by the model designer, CERC. 

Location 
X 

Y 

366440.9 

357239.3 
Centre point of area source 

Odour 

emission 

ouE.m
2.s-1 

1329 (60 

mins)  - 

2657 (30 

mins) 

Calculated from an average odour release rate (ouE/kg) from 

sampling undertaken at Davyhulme sludge import facility. 

As odour emissions are calculated based on mass, a set 

quantity of odour will be released in one loading/unloading of 

a cake wagon. By necessity, the odour emission rate will 

change based on how long the loading occurs. Further details 

are provided in Appendix B. 

ouE.s
-1 

18003.8 - 

36007.9 

Calculated from sludge wagon area and odour emission rates 

above. 
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3.6 Odour emission rates for the sludge wagon process were sourced from the 

odour sampling of agitated cake at the Davyhulme sludge import facility. The 

facility imports cake from 14 satellite WwTWs and therefore the data is 

considered to be representative of ‘typical’ emissions from agitated cake.  The 

sampling data is included in Appendix B, for reference.  

3.7 Odour sampling was undertaken 16 times between 21/07/2014 and 31/08/2014. 

It should be noted that odour emissions are generally higher in summer, in part 

due to an increase in biological activity and typically drier conditions.  

3.8 The odour data from Davyhulme was sourced from monitoring carried out in 

the summer. They are therefore not considered ‘typical’ and are likely to be 

elevated when compared with emissions at other times of the year. UU’s asset 

standard suggests the use of a seasonal adjustment factor to account for lower 

emissions that are typical in the winter. To ensure a conservative approach to 

the assessment, no winter adjustment factor was applied.   

3.9 A sensitivity analysis was undertaken which explored whether the time of day 

and the sludge loading time might have a significant impact on results. The 

sensitivity analysis revealed that emissions during four discrete hours between 

14:00 and 18:00 resulted in the highest odour concentrations experienced at 

the closest receptor (see time varying emission file (.fac file)). As such, the 

results presented in section 4 of this report are based on emissions from the 

sludge wagon process occurring between 14:00 and 18:00 every day.  

3.10 There is a large degree of uncertainty associated with the modelling of fugitive 

emissions of odour, (e.g. unknown releases from covers). The latest Institute of 

Air Quality Management (IAQM) guidance on odour4 advocates a qualitative 

risk-based approach where: 

 “the information has wide uncertainties and its use as input to a detailed 

predictive dispersion model would be at best a waste of time, money and 

effort or, worse, would lead to an illusory and false impression of accuracy 

and precision in the numbers generated; 

 When the model is not able to properly represent the reality of the situation 

being assessed, e.g. if the odour effects are likely to be significantly influenced 

by accidental, unexpected, or unknown releases. In such instances a 

qualitative estimate may be more appropriate, on the basis that it is better to 

be broadly correct than precisely wrong.” 

3.11 Considering the above, the dispersion modelling exercise has not explicitly 

considered fugitive emissions. The potential impact of fugitive emissions is, 

however, included in the discussion. 

                                                   

4 IAQM (2018) Guidance on the assessment of odour for planning. 
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3.12 It should be noted that UU’s asset standard document states: 

“Provided that a sufficient negative pressure differential can be maintained between 

the covers and the external environment, the release of odour into the environment 

can be prevented.” 

3.13 While it cannot be guaranteed that fugitive emissions will not occur, it is unlikely 

that the control measures included in the operation of the new plant would 

allow fugitive odours to become significant.  

Modelled Domain and Receptors  

3.14 Details of discrete sensitive receptors are included in Table 3.2, below. These 

are generally the closest dwellings to the WwTW. Receptors in all directions 

have been considered to account for pollutant dispersion patterns. All receptors 

were modelled at “breathing height”, which is by convention 1.5m above ground 

level. Figure 2 shows the location of modelled receptors.  

 Table 3.2: Modelled Receptors  

Modelled Receptors X Y 

1 Property off B5074 365948 357463 

2 Property off B5074 365799 357816 

3 Property off B5074 365845 358016 

4 Brayne Hall Farm 366365 357554 

5 Red Hall Farm 367358 358205 

6 Property off Middlewich Road 367553 357540 

7 Leighton Grange Farm 367963 357389 

8 Holly Tree Cottage 367871 357276 

9 Property off Middlewich Road 367910 357231 

10 Property off Middlewich Road 367618 356745 

11 Property off Middlewich Road 367669 356577 

12 Bridge Farm 367571 356545 

13 Property off Middlewich 367504 356351 

14 Property off Middlewich 367593 356396 

15 Property off Wood Farm 366913 355885 

16 Property off B5074 366012 356145 

17 Property off B5074 365843 356164 
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Modelled Receptors X Y 

18 Property off B5074 365929 356402 

19 Property off B5074 365859 356564 

20 Property off B5074 365840 356681 

21 Dairy House Farm 365942 356805 

22 Property off B5074 365853 356853 

23 Property off B5074 365859 356964 

24 Property off Station Road 365745 357097 

25 Property off Dairy Lane 365631 357361 

 

3.15 A Cartesian receptor grid was used to produce a contour plot to show the 

pattern of dispersion of odour across the WwTW and the surrounding area. The 

grid originated at UK grid reference 365688, 356509 with 151 × 151 points 

modelled (10m spacing). This was of sufficient size to capture the maximum 

hourly mean odour concentration and the entire 1.5ouE.m
-3 contour. 

Meteorological Data and Surface Characteristics  

3.16 Detailed, hourly sequential, meteorological data are used by the model to 

determine pollutant transportation and levels of dilution by the wind and 

vertical air movements. Meteorological data used in the model were obtained 

from Manchester Airport (2012-2016) as it was considered to provide the most 

representative data of similar conditions to the Crewe WwTW, being located in 

close proximity, away from the coast or any complex terrain.   

3.17 Wind roses for Manchester Airport (2012-2016) are shown in Plate 3.1, below.  
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Plate 3.1: Wind Rose for Manchester Airport (2012-2016) 
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3.18 The surface roughness applied to the model for the WwTW site was 0.3m, which 

is typical for agricultural areas. The figure applied to the meteorological site was 

0.2m; a lower figure was selected as the meteorological station is situated 

adjacent to the Manchester Airport runway, set back from any major obstacles 

which could induce turbulence.  

Buildings & Terrain 

3.19 Terrain can influence the dispersion of pollutants in the local area. However, 

ADMS-5 user guidance5 suggests terrain effects should only be modelled where 

the gradient exceeds 1:10. 

3.20 The WwTW is located in a very shallow valley with an east/west cross profile. 

According to Google Earth the lowest point across the WwTW is 32m. This rises 

to a height of 51m to the east roughly 500m from the WwTW and a height of 

51m roughly 1km to the west. The gradient is far lower than 1:10 and as such, 

the impact of terrain has not been modelled.   

3.21 With regard to buildings, the ADMS 5 user guide states: 

“Buildings can have a significant effect on the dispersion of pollutants from sources 

and can increase the maximum predicted ground level concentrations. The main 

effect of a building is to entrain pollutants into the cavity region in the immediate 

leeward side of the building, bringing them rapidly down to ground level. As a 

consequence, concentrations near the building are increased but further away 

concentrations are decreased.” 

3.22 A sensitivity test was undertaken to assess the impact of buildings on odour 

experienced off-site. Two buildings/silos were modelled and are summarised in 

Table 3.3 below and shown in Figure 3. The .bpt file is enclosed with this report.  

Table 3.3: Modelled Buildings  

Name  Shape 
Location 

(X,Y)  
Height 

Length / 

Diameter 
Width Angle  

OCU2 silo  Rectangular  
366451 

357176 
4 5.5 2.7 76.1 

Centrate 

Buffer 

Tank   

Circular 
366457 

357187.6 
10 13.5 N/A N/A 

 

                                                   

5 ADMS 5.2 User Guide  
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3.23 The results of the modelling assessment were largely insensitive to the inclusion 

of buildings and there were no significant differences in the concentration of 

odour experienced at the nearest sensitive receptors. Regardless, for 

completeness, building effects have been included in the dispersion model.  

Uncertainty  

3.24 There are a number of inherent uncertainties associated with the odour 

assessment process, including: 

 Model uncertainty – due to model formulations; 

 Data uncertainty – due to errors in input data, including emissions 

estimates and meteorology; and 

 Variability – randomness of measurements used. 

3.25 Uncertainty has been minimised through the undertaking of sensitivity analyses 

which have explored uncertainty associated with data inputs. Furthermore, the 

results presented in the proceeding section represent the maximum 

concentrations experienced at each receptor from five years’ worth of 

meteorological data (2012-2016). 

3.26 The choices of the practitioner throughout the odour assessment process are 

also essential to the management of uncertainty, and to whether the predicted 

impact tends towards a worst-case estimate or a central estimate. This 

assessment has tended towards a worst-case estimate.  

Model Files  

3.27 A list of the model files associated with this application is included in Appendix 

C. The electronic files are enclosed separately with this report.  

Significance Criteria 

3.28 As the sludge processes at the WwTW are regulated by an environmental 

permit, the significance of odour impacts have been based on the EA criterion 

of 1.5 ouE.m
-3. This criterion must not be exceeded at sensitive receptor 

locations (e.g. residential dwellings) in the vicinity of the WwTW.  
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 Results 4.

4.1 Predicted odour concentrations (98th percentile of hourly maximum) at existing 

receptor points are presented in Table 4.1, below. It should be noted that the 

maximum concentrations are from 5 years of meteorological data. 

4.2 2014 was the worst-case year for the closest and most at risk receptor (Brayne 

Hall Farm, Receptor 4); as such, the odour contour produced in Figure 4 is based 

on 2014 meteorological data.  

Table 4.1: Maximum Modelled 98th%ile Hourly Mean Odour 

Concentrations at Sensitive Receptor Points (2012-2016 

meteorological data) 

Modelled Receptors 
Odour Concentration (ouE/m3) 

# Description  

1 Property off B5074 0.11 

2 Property off B5074 0.07 

3 Property off B5074 0.07 

4 Brayne Hall Farm 0.63 

5 Red Hall Farm 0.06 

6 Property off Middlewich Road 0.06 

7 Leighton Grange Farm 0.04 

8 Holly Tree Cottage 0.05 

9 Property off Middlewich Road 0.05 

10 Property off Middlewich Road 0.06 

11 Property off Middlewich Road 0.06 

12 Bridge Farm 0.06 

13 Property off Middlewich 0.05 

14 Property off Middlewich 0.05 

15 Property off Wood Farm 0.01 

16 Property off B5074 0.01 

17 Property off B5074 0.01 

18 Property off B5074 0.02 

19 Property off B5074 0.04 

20 Property off B5074 0.06 

21 Dairy House Farm 0.09 

22 Property off B5074 0.09 

23 Property off B5074 0.11 

24 Property off Station Road 0.10 

25 Property off Dairy Lane 0.10 
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4.3 The data in Table 4.1 show that 98th percentile hourly mean odour 

concentrations were predicted to be well below the 1.5 ouE.m
-3 threshold at all 

discrete receptors.   

4.4 The highest concentration, predicted at Receptor 4 (Brayne Hall Farm) was 

0.63 ouE.m
-3; this is 58% below the 1.5 ouE.m

-3 threshold.  

4.5 It should be noted that the next highest concentration is predicted at receptors 

R1 and R23, with a concentration of 0.11 ouE.m
-3; which is well below the 

1.5ouE.m
-3 threshold and approximately six times lower than the predicted 

concentration at R4.   

4.6 Figure 4 shows the pattern of dispersion from the sludge installation across the 

WwTW and local area. The 1.5 ouE.m
-3 contour is predicted to be largely inside 

the boundary of the WwTW and is roughly 110m from the nearest receptor 

(Brayne Hall Farm, Receptor 4).  
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 Discussion  5.

5.1 Odour emissions from the sludge installation will principally be due to 

discharges from the OCU2 and the sludge wagon process. It is, however, 

recognised that fugitive sources could also contribute to odorous emissions, but 

these are unlikely to significantly affect the results presented in this 

assessment. 

5.2 A dispersion modelling assessment was undertaken to predict concentrations 

of odour at identified sensitive receptor locations and across a Cartesian 

receptor gird, which was used to produce a contour plot showing the pattern of 

dispersion across the local area.  The model solely focused on the impact of 

discharges from OCU2 and the sludge wagon process, which are likely to be the 

significant sources of odour from the WwTW.   

5.3 The assessment included a number of worst-case inputs, including the use of 

the worst-case results from 5 years of meteorological data, assuming ‘typical’ 

summer emissions from the sludge wagon process throughout the year and 

assuming that emissions from the OCU2 equate to the upper value for 

anticipated outlet odour concentration for dry chemical scrubbing. 

5.4 The results of the assessment indicate that odour concentrations at existing 

sensitive receptors will be below the EA’s 1.5ouE.m
-3 indicative threshold for 

unacceptable impacts. It should be noted that concentrations at the most ‘at 

risk’ receptor, Brayne Hall Farm (Receptor 4) were predicted to be 58% below 

the 1.5 ouE.m
-3 threshold; which is greater than the current contribution from 

the sludge installation (0.63ouE.m
-3). This adds confidence to the assertion that 

the odour concentrations from the sludge installation will be below the 1.5 

ouE.m
-3 indicative threshold at existing sensitive receptors and that the site will 

continue to comply with its environmental permit. 

5.5 The contour plot in Figure 4 shows that the 1.5 ouE.m
-3 contour is predicted to 

extend just beyond the boundary of the WwTW to the north. However, this area 

is vacant of buildings and consists of open fields. These areas are not 

considered locations of relevant exposure in terms of odour impact.  

5.6 It is recognised that unknown/fugitive emissions of odour were not considered 

in the dispersion model. However, the risk that the inclusion of fugitive 

emissions would result in unacceptable impacts at sensitive receptors is 

considered to be very low, as the fugitive emission contribution would have to 

be greater than that of the sludge process and OCU2 combined, which is highly 

unlikely. Furthermore, control measures intrinsic to the design of the sludge 

installation to reduce fugitive emissions (e.g. covering) are likely to be highly 

effective.  
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5.7 Therefore, based on the findings of this odour assessment, no additional 

mitigation would be required to reduce emissions of odour from the permitted 

sludge installation. 
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 Conclusions 6.

6.1 Phlorum was commissioned by Laing O’Rourke to undertake an OIA to ascertain 

whether proposed changes to the sludge installation at the Crewe WwTW would 

allow the site to continue to comply with its environmental permit.   

6.2 Odour concentrations were predicted at local sensitive receptors using the new 

generation dispersion model, ADMS 5.2, and were compared to the indicative 

odour threshold value stated in the Environment Agency’s H4 odour 

Management guidance.  

6.3 A series of sensitivity analysis were undertaken to limit uncertainty associated 

with data inputs. Subsequently, the results of this assessment tend towards a 

worst-case estimate. Despite the worst-case inputs, concentrations at existing 

local receptors were predicted to be well below the 1.5 ouE.m
-3 indicative 

threshold.   

6.4 Considering the above, the sludge installation is predicted to continue to 

comply with its environmental permit and no further mitigation measures are 

required. 
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Figure 1: Site Location Plan 



 

 

 

 



 

 

 

 

Figure 2: Modelled Receptors 



 

 

 

 



 

 

 

 

Figure 3: Modelled Odour Sources 



 

 

 

 

 



 

 

 

 

Figure 4: Odour Contour  



 

 

 

 



 

 

 

 

Appendix A: Odour control unit schematic 

 



 

 

 

 

 

 



 

 

Appendix B: Odour Sampling Data and Calculation of 

Emission Rates 



 

 

Table B.1: Odour sampling data from Davyhulme Sludge Import facility (agitated 

cake) 

Date 

Odour release per unit mass 

OuE.kg-1 

21/07/2014 1074.53 

21/07/2014 1137.6 

22/07/2014 5462.7 

22/07/2014 904.7 

23/07/2014 5462.7 

23/07/2014 2046.2 

24/07/2014 1355.5 

24/07/2014 1207.6 

28/07/2014 17232.3 

28/07/2014 18374.2 

29/07/2014 6391.7 

29/07/2014 4129.3 

30/07/2014 3645.9 

30/07/2014 503.3 

31/08/2014 7725.4 

31/08/2014 1207.6 

Central tendency 

Arithmetic Mean  4866 

Geometric Mean 2818* 

Note: *The Geometric mean, which is a more appropriate descriptor of central tendency for typical 

emissions from agitated cake, as it gives less weight to abnormally high odour release rates,  was not 

carried forward in the calculation of emission rates.   

 

The calculation of emission rates is based on the assumption that each sludge wagon 

can carry 23000kg of sludge cake and will release 111,925,515 ouE per load 

(23000kg*4866 ouE.kg-1) 

The calculation of emission rates is as follows: 

 111,925,515 ouE / 23.4m2 = 4,783,142 ouE.m
-2. 

 Assuming 30 mins per export (1800 seconds) 

- 4,783,142 ouE.m
-2/1800 seconds =  2,657 ouE.m

-2.s-1 

 Assuming 60 mins per export (3600 seconds) 

- 4,783,142 ouE.m
-2/3600 seconds =  1,329 ouE.m

-2.s-1 



 

 

Appendix C: Model Files Description 



 

 

Table C.1: Model Files included with assessment  

Model Files   Scenario 

2012_EU_UU_PPC_arithmetic.apl 

2013_EU_UU_PPC_arithmetic.apl 

2014_EU_UU_PPC_arithmetic.apl 

2015_EU_UU_PPC_arithmetic.apl 

2016_EU_UU_PPC_arithmetic.apl 

Model results when using the arithmetic mean of odour sampling 

data to calculate emission rates (2012-2016). 

These were included in the main body of the assessment are worst-

case. 

2012_EU_UU_PPC_geom.apl 

2013_EU_UU_PPC_geom.apl 

2014_EU_UU_PPC_geom.apl 

2015_EU_UU_PPC_geom.apl 

2016_EU_UU_PPC_geom.apl 

Model results when using the geometric mean of odour sampling 

data to calculate emission rates (2012-2016). 

These were not included in the main body of the assessment but are 

provided for reference. 

2014_EU_UU_PPC_arithmetic_grid.apl 
Model file used to create contour plot (using arithmetic mean of 

emission rates) 

2014_EU_UU_PPC_arithmetic_no 

buidlings.apl 

Model showing impact of not including buildings in assessment  

(using arithmetic mean of emission rates) 

PPC_updated.fac Time varying emission file 

Buildings.bpt Buildings file 

Manchester_12.met 

Manchester_13.met 

Manchester_14.met 

Manchester_15.met 

Manchester_16.met 

Meteorological data used in analysis 

MAXIMUM.xlsx 

 

Excel spreadsheet used to summarise worst case meteorological year 

at each receptor.   
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