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1 Executive summary 

Harwich and Dovercourt Water Recycling Centre (WRC) has breached it’s 100,000 tonne permit for 

importing sludge for the past three years. Therefore, an extension to our existing licence is required. 

Environment Agency (EA) has requested that an odour assessment to be carried out to ensure that 

the sensitive receptors around the site are not affected by the odours from the WRC. 

No physical changes have occurred or extra reactors needed for in treating this higher volume of 

sludge. 

A desktop odour impact assessment using AERMOD (9.2.0) was undertaken to determine the odour 

exposure levels across the areas surrounding the WRC. 

The modelling methods used are based on assessment techniques that are presented within guidance 

published by the Environment Agency, Department of Environment, Food and Rural Affair (DEFRA) 

and the Institute of Air Quality Management (IAQM). 

An odour concentration of 3 Odour Units per Cubic Metre (OU/m3) has been taken as the benchmark 

level at which nuisance and potential loss of amenity would be anticipated. This assessment criterion 

for the protection of public nuisance/amenity is in line with the Institute of Air Quality Management 

(IAQM) Guidance on Assessment of Odour (version 1.1 - 2018). The guidance is for assessing odour 

Impact for planning purposes. 

For the purposes of this assessment, it would be sufficient to use the standard emission rates detailed 

in the Technical Report on Odour Control in Wastewater Treatment (Ref. 01/WW/13/3) published by 

UKWIR. These rates are intended as indicative for the various process phases and are categorised into 

low, typical, high, and very high to reflect the variety of operating conditions of sewage treatment 

works. Some odour emissions used are based on Anglian Water’s previous experience measured from 

similar Water Recycling Centres (WRCs). These are all assumed to be under routine operation of the 

plant at summer temperatures. 

Certified pre-processed meteorological data (2017-2019) from Shoeburyness meteorological station, 

representative of Harwich & Dovercourt WRC was obtained from Atmospheric Dispersion Modelling Ltd 

for the modelling study. 
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 The atmospheric dispersion model AERMOD was used to predict the dispersion of odour from the 

works, utilising meteorological data and the standard emission rates. A model run was completed with 

each year of meteorological data to determine the odour impacts from Harwich & Dovercourt WRC on 

the surrounding area. 

Odour dispersion modelling indicates that only one receptor (located to the south east of the site) falls 

within the 3 OUE/m3 intensity at which nuisance and potential loss of amenity would be anticipated. 

However, the residents at this location have been residing at this farmhouse property for the past 18 

month and there has been no history of odour complaints for this WRC. 

It is recommended that the extension of permit to operate should be granted as there has been no 

changes to the site operation because of the increased sludge processing and no odour nuisance/ loss 

of amenity has been caused. 
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2 Introduction 

Harwich & Dovercourt water Recycling Centre (WRC) is located at north western edge of main 

conurbation of Harwich & Dovercourt. The WRC coordinates are given in figure 1. The site approximate 

centre point is at X= 621843 E, Y= 231498 N. 

 
Figure 1: Harwich & Dovercourt WRC-Coordinates 

The site address is as follows: 

Harwich & Dovercourt WRC, Ray Lane, Ramsey, Harwich, CO12 5HD 

Grid reference: TM2184331498 

The WRC location map is provided in figure 2. 
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Figure 2: Harwich & Dovercourt WRC location map 

2.1 The Existing Wastewater Treatment Processes 

Harwich & Dovercourt WRC represents a significant asset and investment serving a residential 

population equivalent of approximately 22879. The treatment process at Harwich & Dovercourt WRC 

is typical of numerous WRCs in the UK involving biological treatment of crude screened, de-gritted 

sewage utilising Activated Sludge process. 

 

The process includes preliminary treatment (screening, grit removal and storm separation), Primary 

treatment (2 Primary settlement tank) and conventional activated sludge system (Aeration tank and 2 

Final settlement tank).  

The final effluent is discharged to River Stour which in turn flows to Harwich estuary. 

Preliminary treatment 

All flows arrive at the works main pumping station and then lifted to the inletworks reception 

chamber. The flows are then passed through 6mm screens to remove the gross solids such as rag. The 

screenings are washed and compacted and are stored in 8yrd3 skips for removal to landfill site. 
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The screened sewage is then passed through a Detritor for removal of high-density fine material (grit). 

Similarly, grit removed from the Detritor is stored in an 8yrd3 skip as disposed to landfill site. 

The screened & de-gritted sewage then enters the storm separation channel which separates flows 

more than the works capacity (18144 m3/d) during storm conditions. The excess flows are stored in 

Three storm tanks and are returned to the head of the works when storm conditions subside.  

Downstream of the preliminary treatment sewage flows into two primary settlement tanks for 

primary treatment.  

Primary treatment 

Primary treatment is provided by two primary Sedimentation tanks (PST). Primary sedimentation is 

the process of separating fine solids from the wastewater by gravitational force. These solids are 

settled at the bottom of the PSTs and are periodically withdrawn as sludge and pumped to the 

imports and indigenous sludge reception tank.  

Conventional activated sludge stream 

The settled sewage is then passed forward to an aeration tank for biological treatment which is the 

oxidation of pollutants by micro-organisms under controlled conditions. The aeration tank is 

accompanied by two final settlement tanks (FST). A recycle rate (RAS) is also employed from the FSTs 

to maintain a constant mass of sludge in the aeration tank. 

Surplus activated sludge (SAS) is removed from the system and pumped the imports and indigenous 

sludge reception tank. 

 

Sludge Treatment Stream 

All imported and indigenous sludge from the reception tank is diverted into two sludge holding tanks. 

The sludge then is drawn into two dewatering centrifuges. The dewatered sludge is then stored in a 

covered silo through an enclosed conveyor system. 

 

Th sludge liquors from the centrifuges are returned to the sewage reception well to go through the 

treatment system.  
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2.1.1 Consents and current compliance 

The WRC has a consent placed on it by the Environment Agency (EA). In addition, it is also subject to 

the Urban Wastewater Treatment Directive (UWWTD). For a dry weather flow (DWF) of 6048 m3/d. 

The current EA consent conditions for Harwich & Dovercourt WRC are 60BOD (120 upper tier): 

120TSS: 50nNH3-N (100 upper tier). 

The current UWWTD consent conditions for Harwich & Dovercourt WRC are 25BOD (125 upper tier): 

125COD (250 upper tier). 

2.2  Odour assessment and modelling 

Investigative modelling study was carried out to assess odour impacts from Harwich & Dovercourt 

WRC on the surrounding area.  

2.3    Odour Survey and emissions data 

A site survey was carried out on 05/11/2020 on a typical Autumn day to determine the odour 

emission rates to be used for each reactor.  

All reactors and their elevations (odour release heights) were measured for model input. The odour 

emissions and reactor dimensions measured during the survey are given in table 3. 

The purpose of this emissions data is to support conclusions to be drawn on prevailing odour risk and 

to provide source data for the odour dispersion modelling.  

For the purposes of this assessment, it would be sufficient to use the standard emission rates detailed 

in the Technical Report on Odour Control in Wastewater Treatment (Ref. 01/WW/13/3) published by 

UKWIR. These summertime emission rates are intended as indicative for the various process phases and 

are categorised into low, typical, high, and very high to reflect the variety of operating conditions of 

sewage treatment works. Some odour emissions used are based on Anglian Water’s previous 

experience measured from similar Water Recycling Centres (WRCs). 

The odour emission rates used in the model are given in table 4. 
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3 Atmospheric Dispersion Modelling 

Atmospheric dispersion modelling is the mathematical simulation of how air pollutants disperse in 

ambient atmosphere. It is solved by computer programmes that solve mathematical equations and 

algorithms which simulate the pollutants dispersion. The dispersion models are used to estimate or to 

predict the downwind concentration of air pollutants emitted from sources such as wastewater 

treatment plants, industrial plants, and vehicular traffic. 

Atmospheric dispersion modelling is a well-documented and recognised technique to predict the 

dispersion of malodours. Modelling was undertaken using the AERMOD computer programme (release 

9.2.0). AERMOD is recognised by the Environment Agency, UK Met Office, and the US Environmental 

Protection Agency. AERMOD uses meteorological data, terrain data and emission data as input to 

predict the dispersion of odours. 

3.1 Modelling Method 

Six steps were followed in the modelling of odour dispersed from Harwich & Dovercourt WRC. 

1. Certified pre-processed meteorological data was purchased from an independent source 

(Atmospheric Dispersion Modelling) for the WRC. 

2. Terrain data was processed for use in the model.  

3. Source emission data used were based on AW previous measured emission rates from 

similar reactors and emission rates listed in the Technical Report on Odour Control in 

Wastewater Treatment (Ref. 01/WW/13/3) published by UKWIR. 

4. The processed Met data, process units, sources emission data were all inputted into the 

AERMOD model.  

5. The AERMOD model was compiled and ran.  

6. Results from AERMOD are processed by the graphical post-processor. This gives a 

graphical representation of the odour dispersal on a map of the affected area. These are 

presented in Section 4 of this report. 

Graphical representations of the resultant odour dispersal models over a map of Harwich & 

Dovercourt are presented in Section 4. 
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3.2 Meteorological Data 

Meteorology is fundamental for the dispersion of pollutants because it is the primary factor determining 

the diluting effect of the atmosphere.  It is extremely important that the correct meteorological data is 

used for the modelling study. 

Certified pre-processed meteorological data (2017-2019) from Shoeburyness meteorological station 

representative of Harwich & Dovercourt WRC was purchased from Atmospheric Dispersion Modelling 

Ltd (ADM Ltd) for the modelling study. ADM Ltd are an independent, accredited source that provide a 

range of services to industry, developers, consultancies, and government organisations. These services 

cover the full spectrum of air quality and odour, project management and provision of dispersion 

modelling software together with terrain and meteorological data. 

 The certificate of met data from Atmospheric Dispersion Modelling Ltd is provided in Appendix A. 

AERMOD requires the input of data that include hourly averaged values for wind speed and direction, 

cloud cover, ambient temperature, solar radiation, the amount of atmospheric turbulence, the height 

of mixing layer and other parameters.  

Longitude and latitude of both Harwich & Dovercourt WRC and of the meteorological station are given 

in Table 1. 

Table 1: Longitude and latitude of Sewage works and Meteorological Station 

PARAMETER VALUE 

HARWICH & DOVERCOURT WRC 
Latitude 51.94N 

Longitude 1.23E 

Shoeburyness 
Latitude 51.55N 

Longitude 0.70E 

 

Wind roses from Southend station for years 2017-2019 are presented in figures 3 to 5. 
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Figure 3: 2017 wind rose for Shoeburyness Meteorological Station 
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Figure 4: 2018 wind rose for Shoeburyness Meteorological Station 
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Figure 5: 2019 wind rose for Shoeburyness Meteorological Station 

The wind roses indicate the frequency of occurrence of wind from different directions for the number 

of wind speed ranges. 

These wind roses indicate that the prevailing wind direction is blowing from a south westerly direction 

directing the odours towards a north easterly direction for majority of the time. 

During calm days with no wind and low temperatures dispersion is very poor and odours tend to 

concentrate close to the source.   

3.3 AERMOD 

This section details the control options; source inputs and receptor networks used in the models. 

Gaussian plume air dispersion model: AERMOD version 9.2.0 was used for the modelling work. The 

AERMOD atmospheric dispersion modelling system is a steady-state plume model that incorporates 

air dispersion based on planetary boundary layer turbulence structure and scaling concept, including 

treatment of both surface and elevated sources, and both simple and complex terrain. 
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3.3.1 Control Options 

The key parameters for the control options of the model are detailed in Table 2 below. The values for 

dispersion options and averaging time are standard defaults. The rural coefficient is applicable to this 

location. 

Table 2: Control Option Parameters 

SETTING VALUE 

Dispersion Options Regulatory Default 

Dispersion Coefficient Rural 

Pollutant Averaging time 1 hr 

Flagpole Receptors zero 

 

3.3.2  Sources and Emissions Input 

The modelled odour sources are shown in Figures 6 and 7.  

Figure 6 shows the location of odour sources onsite excluding the Inletworks. This figure also includes 

the location of some tanks and structures that are no longer in use. 

The location of the Inletworks odour sources is given in Figure 7. 
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Figure 6: Harwich & Dovercourt WRC – Location of the odour sources 
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Figure 7: Harwich & Dovercourt WRC – Inletworks area odour sources 

 

The details of all the odour sources and the corresponding emission rates used in modelling study at 

Harwich & Dovercourt WRC are given in Table 3. 
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Table 3: Harwich & Dovercourt WRC odour sources surface areas, release heights and odour emissions 
 

3.3.3 Receptor Network 

A uniform polar grid with 25 rings at 50m spacing and 45 radials at 8-degree intervals, extending to 

1250m with the centre placed at (X= 621843 E, Y= 231498 N) was placed over the map of the area as 

receptors network providing 1125 receptors in and around the sewage works.  

The odour contour maps were generated by orienting the map on the WRC site centre with a zoom 

radius of 1000m. 

The extent of the grid was chosen to include any regions of sensitive or important receptors such as 

residential areas and be sufficiently large to capture peak downwind pollutant predictions.  

 

4.0 Dispersion Modelling Results 

The model was run using the three meteorological years (2017-2019) to test the variability of the 

odour concentration results among the different years.  
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The 98th percentile of hourly mean odour concentrations has been calculated. Contour lines for odour 

concentrations of 1.5, 3, 5, and 10 OUE/m3 have been included for all the scenarios. The significance of 

these odour concentrations is explained below: 

• 1 OUE/m3 is the level of odour detection under laboratory conditions. 

• 3 OUE/m3 is the level of odour detection in open environment. Complaints are unlikely to occur 
and exposure below this level are unlikely to constitute significant pollution  

• 5 OUE/m3 is when odour becomes detectable & recognisable. Complaints may occur and de-
pending on the sensitivity of the locality and nature of the odour. 

• 10 OUE/m3 is when odour becomes distinct and intrusive. Complaints are highly likely and odour 
exposure at these levels represents an actionable nuisance. 

An odour concentration of 3 OUE/m3 has been taken as the benchmark level at which nuisance and 

potential loss of amenity would be anticipated. This assessment criterion for the protection of public 

nuisance/amenity is in line with the Institute of Air Quality Management (IAQM) Guidance on 

Assessment of Odour (version 1.1 - 2018). The guidance is for assessing odour Impact for planning 

purposes. 

The odour contour maps for three model runs are shown in figures 8 to 10. 

 
Figure 8: Harwich & Dovercourt WRC 98%ile hourly means odour contour map (year 2017).  

Zoom radius 1000m 
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The 98th percentile of hourly mean odour concentrations calculated using 2017 meteorological data 

show that the 3 OUE/m3 contour isopleth extends 650m in an east, east southerly direction and 

encompasses an area of 506993m2 approximately. 

 

 

 
Figure 9: Harwich & Dovercourt WRC 98%ile hourly means odour contour map (year 2018).  

Zoom radius 1000m 

 

The 98th percentile of hourly mean odour concentrations calculated using 2018 meteorological data 

show that the 3 ou/m3 contour isopleth extends 531m in a south easterly direction and encompasses 

an area of 535749m2 approximately.  
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Figure 10: Harwich & Dovercourt WRC 98%ile hourly means odour contour map (year 2019).  

Zoom radius 1000m 

 

The 98th percentile of hourly mean odour concentrations calculated using 2019 meteorological data 

show that the 3 ou/m3 contour isopleth extends 591m in a south easterly direction and encompasses 

an area of 565676m2 approximately.  

The model run with 2019 meteorological data gave the worst-case scenario as the area encompassed 

under the 3 OU/m3 contour line was 10% and %5 larger than the modelled year with meteorological 

data for 2017 and 2018, respectively.  

As it can be seen from the three odour contour plots, the odour plume transport and diffusion seem to 

favour towards a south easterly direction whereas normally we expect the plume movement to be 

towards a north easterly direction. 

This is because of the area topography. Hill and rough terrain can change wind speed & direction and 

water bodies can considerably alter turbulence levels. 

Also, landscape plays an important role in movement of odours. Increasing the roughness of the terrain 

with obstacles such as hills, trees and building tend to increase dispersion in the odour plume. Land 

slope also changes the shape of the plume. Dispersion is increased if prevailing wind carry the plume up 

slope. Down slope or down valley winds will tend to concentrate odours in low lying areas. 
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Under certain dispersion conditions when the earth’s surface is cooling and winds are generally light, 

odour move by process of cold air drainage. Gravity pulls the plume into low spots. Cold air drainage 

plays a very large role in movement of odours. Most odours are heavier than air, increasing their 

tendency to settle in low lying areas. Odours may travel a great distance under such dispersion 

conditions. 

 
5. Risk posed to the sensitive receptors around the site  

This odour modelling study has been undertaken to evaluate the risk of amenity loss to the sensitive 

receptors around Harwich & Dovercourt WRC because of the increased sludge processing on site. 

The modelling study identified that only one property fell within the 3 OUE/m3 contour line. This 

property is a farmhouse located approximately 571m to the south east of the WRC as shown in Figure 

11.  

 

 Figure 11: Location of the farmhouse property in relation to Harwich & Dovercourt WRC 
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There is a risk that residents of this property will be able to detect odours from the WRC at an 

intensity of 3 OUE/m3, as a 98 percentile of 1-hour average odour concentration. At this concentration, 

the odour will be very faint and not recognisable. 

The residents at this location have been residing at this farmhouse property for the past 18 month and 

have not been adversely affected by odours from WRC. 

Harwich & Dovercourt WRC has no history of odour complaints and therefore, it can be concluded 

that the increased sludge processing on site has not negatively affected the air quality around the 

WRC.  

 
6.0 Conclusions 

Harwich and Dovercourt WRC has breached it’s 100,000 tonne permit for importing sludge for the 

past three years. Therefore, an extension to our existing licence is required. EA has requested that an 

odour assessment to be carried out to ensure that the sensitive receptors around the site are not 

affected by the odours from the WRC. 

No physical changes have occurred or extra reactors needed for in treating this higher volume of 

sludge 

A desktop odour impact assessment using AERMOD (9.2.0) was undertaken to determine the odour 
exposure levels across the areas surrounding the WRC. 
 
This modelling study evaluates the risk of amenity loss to areas around Harwich & Dovercourt WRC. 
 
An odour concentration OUE/m3 has been taken as the benchmark level at which nuisance and 

potential loss of amenity would be anticipated. This assessment criterion for the protection of public 

nuisance/amenity is in line with the Institute of Air Quality Management (IAQM) Guidance on 

Assessment of Odour (version 1.1 - 2018). The guidance is for assessing odour Impact for planning 

purposes. 

Odour dispersion modelling indicates that only one receptor (located to the south east of the site) falls 

within the 3 OUE/m3 intensity at which nuisance and potential loss of amenity would be anticipated. 

However, the residents at this location have been residing at this farmhouse property for the past 18 

month and there has been no history of odour complaints for this WRC. 
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In fact, Harwich and Dovercourt WRC has no history of odour complaints, signifying no receptors in 

the area have been subject to adverse odours from the WRC. 

 

7.0 Recommendations 

It is recommended that the extension of permit to operate should be granted as there has been no 

changes to the site operation because of the increased sludge processing and no odour nuisance/ loss 

of amenity has been caused. 

Considering the topography and landscape of the study area and the role they play in the transport of 

odour plume, it is recommended that no encroachment should be permitted within 650m from the 

site centre (X=621843 E, Y=231498 N). 
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Appendix A – Certificate of Met Data from Atmospheric Dispersion Modelling 

 


