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1.0 EXECUTIVE SUMMARY 

An Industrial Emissions Directive (IED) permit application is being developed for Knostrop Sludge 

Treatment Facility (STF) due to changes to the Environment Agency (EA) interpretation of the 

environmental permitting exclusion for Urban Wastewater Activities (under Environmental 

Permitting (England and Wales) Regulations 2016 (EPR) Schedule 1, Part 2, Chapter 5, Section 5.4). 

The EA interpretation now requires that anaerobic digestion (AD) plants treating over 100 

tonnes/day (t/d) are classified as installations for the purposes of EPR. Furthermore, it has been 

determined that, in calculating digester capacity, there shall be no distinction between imported 

or indigenous sludge. Therefore, the Yorkshire Water (YW) Knostrop STF exceeds the 100 t/d 

throughput limit and it has been agreed that a variation to an existing permit is required to add 

Schedule 5.4 Part A(1)b(i) for AD treatment activities. 

As part of the IED permit application, an odour assessment is required to assess the risk of odours 

from Knostrop STF on the surrounding area. This has been developed in the form of a qualitative 

odour risk assessment.   

The qualitative odour risk assessment for Knostrop STF has indicated that none of the sensitive 

receptors considered is exposed to a moderately adverse odour effect or worse. All eight sensitive 

receptors are exposed to a negligible odour effect and this is supported by the lack of odour 

complaints attributed to the STF operation.  

The site-specific odour survey has highlighted that whilst the limed digested sludge cake is stored 

in a partially covered barn or outside, it represents a low odour potential source due to the low 

odour emission rate. However, when the limed digested cake is disturbed, the odour emissions are 

increased. The static digested sludge cake emissions are typical of those observed on other sites 

which do not generate odour risk or complaints. As long as the process is healthy and sludge cake 

stockpiling is managed effectively, the cake pad would not be considered as a future risk of odour 

at surrounding receptors. The Knostrop STF odour management plan should be adhered to by site 

operations to ensure good practice in managing cake odours is maintained.   

For the overall site, it is considered that Knostrop STF does not have an adverse odour effect on its 

surrounding receptors. This is supported by the lack of odour complaints associated with the works. 

As such, no additional odour mitigation is required above the existing measures already observed 

on site. 
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2.0 INTRODUCTION 

An IED permit application is being developed for Knostrop Sludge Treatment Facility (STF) due to 

changes to the Environment Agency (EA) interpretation of the environmental permitting exclusion 

for Urban Wastewater Activities (under Environmental Permitting (England and Wales) Regulations 

2016 (EPR) Schedule 1, Part 2, Chapter 5, Section 5.4). The EA interpretation now requires that 

anaerobic digestion (AD) plants treating over 100 tonnes/day (t/d) are classified as installations 

for the purposes of EPR. Furthermore, it has been determined that, in calculating digester 

capacity, there shall be no distinction between imported or indigenous sludges. Therefore, the 

Yorkshire Water (YW) Knostrop STF exceeds the 100 t/d throughput limit and it has been agreed 

that a variation to an existing permit is required to add Schedule 5.4 Part A(1)b(i) for AD treatment 

activities. 

As part of the IED permit application, an odour assessment is required to assess the risk of odours 

from Knostrop STF on the surrounding area. This has been developed in the form of a qualitative 

odour risk assessment.   

 

3.0 SITE BACKGROUND 

Knostrop STF is located within the boundary of Knostrop WwTW. The site is located approximately 

2.5 km south-east of Leeds city centre. The site is primarily surrounded by commercial and industrial 

receptors with no residential areas within the local vicinity. The site is encompassed by the River 

Aire, M1 motorway and A63 dual carriageway. The south of the works is adjacent to the former 

Skelton Grange power station and grassland. Directly to the west and north of the site are industrial 

and commercial receptors. The works location is highlighted in Figure 1. 
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Figure 1: Knostrop STF Site Location   

4.0 PROCESS OVERVIEW 

Sewage sludge and sludge cake treated within the STF originate from several sources:  

 

• Indigenous sewage sludge arising from sewage treatment processes operated within the 

wider Knostrop Wastewater Treatment Works (WwTW) are piped directly to the STF. 

• Sewage sludge generated by smaller YW sewage works (with lower capacity or capability 

for treating sludge on-site) are imported to Knostrop STF for additional treatment. These 

sludges may be received in the form of thickened sludge, unthickened sludge or 

undigested sludge cake. 

Primary sludge is pumped from Knostrop WwTW to the sludge screen feed tank where it combines 

with imported liquid sludge. Imported unthickened sludge is delivered to site by tanker. The tanker 

unloads at the dedicated sludge import area and sludge is pumped into the sludge screen feed 

tank.  

  



      

4 

Sludge cake is delivered to the site by covered tipper lorry and is tipped from the enclosed wagon 

into one of two dedicated sludge cake reception units. Sludge cake is moved from the tipping 

area via a conveyor belt to a reception hopper. An enclosed screw conveyor then moves the 

sludge cake to the rewetting pump where a combination of final effluent and washwater is added 

prior to pumping to the digester feed tank.  

Indigenous primary sludge and imported sludge are screened using three Huber screens. Cake 

imports are not screened within the permitted installation. Screenings drop into a skip and are 

disposed off-site. After screening, sludge is pumped to the screened sludge tank.  

Indigenous surplus activated sludge (SAS) is pumped from Knostrop WwTW to the thickener feed 

tank where it combines with the screened sludge before being pumped to the thickener building. 

Sludge is passed through drum thickeners within the thickener building before being stored in the 

digester feed tank. The thickener liquors are transferred via the filtrate pumping station to Knostrop 

WwTW. Thickened sludge and rewetted cake import sludge are pumped from the digester feed 

tank to the anaerobic digesters.  

Digested sludge is passed from the digesters to the dewatering feed tank. From the dewatering 

feed tank, digested sludge is fed to the lime vessel where lime is mixed with sludge to increase the 

pH leading to additional pathogen reduction in sludge.  

Limed and digested sludge is then transferred to the dewatering plant where it is passed through 

one of the dewatering centrifuges. The digested and dewatered sludge cake is transferred via 

screw conveyors from the centrifuges to the cake pad where it is stored before exported to land. 

Dewatered liquors drop from the centrifuges into a sump and are pumped to the centrate 

balance tank. The liquors are then transferred to the settlement tank where solids are removed. 

The solids removed are either pumped to the dewatering feed tank or the treated liquors and 

return pumping station for return to the WwTW.  

Centrate is gravity fed from the settlement tank to the liquor treatment plant for further treatment. 

The reaction process serves to remove centrate ammonia prior to discharge to the WwTW for 

further treatment.  

A two-stage biological and carbon odour control unit extracts and treats odorous foul air from 

the: 

• Sludge screen feed tank 

• Huber screens 

• Cake reception unit 

• Screened sludge tank 

• Thickener feed tank 
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• Drum thickeners 

• Digester feed tank 

• Screened sludge pumping station 

• Filtrate pumping station 
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5.0 METHODOLOGY 

This qualitative odour risk assessment relies on subjective judgement but uses the generic 

guidance methodologies provided and referenced in documents such as the Institute of Air 

Quality Managements (IAQM) Guidance on the Assessment of Odour for Planning, the Scottish 

Environmental Protection Agency (SEPA) Odour Guidance 2010, the Environment Agency’s 

Horizontal Guidance Note 1 H1 Environmental Risk Assessments for Permits, and Annex A of H1 – 

Amenity & accident risk from installations and waste activities. 

These guidelines use the Source-Pathway-Receptor concept in which it evaluates the relationship 

between source(s) of odour, the pathway or transmission route by which exposure may occur at 

a given receptor(s) who may be affected/impacted.   

How well a qualitative odour risk assessment predicts the odour impact for a scenario is 

dependent on how well the Source-Pathway-Receptor approach can be assessed and scored. 

This type of assessment is based on subjective judgement and therefore, robust assessment criteria 

are required. Where subjective judgement for a criterion could be considered broad, sub-criteria 

have been determined to provide a more detailed judgement.  

The below sections outline the assessment criteria for each key area and how it will be applied.  

5.1 SOURCE ODOUR POTENTIAL  

The odour potential of a source can be broken down into three key considerations: 

• How inherently odorous the compounds present are; 

• The unpleasantness of the odour; 

• The magnitude of the odour release. 

When trying to determine the offensiveness of an odour source, site-specific odour sampling 

should be considered in the first instance. In the absence of source odour emission data, the 

assessment criteria will consider the Environment Agency’s Horizontal Guidance Note (H4). H4 

looks to categorise how offensive odours are with sources/processes/activities that are considered 

‘most offensive’ odours include septic effluent or sludge and biological landfill odours. All raw 

sludge treatment processes would be considered to have a high odour offensiveness unless 

source-specific odour sampling is undertaken demonstrating a low level of odorous compounds. 

Processes containing the below material are considered to represent a high odour offensiveness:  
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• Indigenous sludge 

• Sludge imports (liquid and solid) 

• Sludge liquors 

Processes containing the below material are considered to represent a medium odour 

offensiveness:  

• Rags and screenings  

• Digested sludge 

• Digested sludge liquors 

• Digested sludge cake (stored) 

No processes on a STF are considered to store material that represents a low odour offensiveness.  

The unpleasantness of an odour can be used in defining the source odour offensiveness. This is 

typically achieved through source material hedonic tone assessments however; these types of 

assessments are not typically available for a site. As no source material hedonic tone has been 

undertaken for Knostrop STF, it has not been included in the assessment criteria.  

The magnitude of the odour release considers the operation of the asset and how likely odours 

will be released. Whilst the magnitude of odour release is dependent on a number of factors such 

as source surface area, turbulence of source material, age of source material; the source odour 

mitigation and control measures have been determined as the defining criteria for magnitude of 

odour release. For conservatism, all open sources are considered to have a high magnitude of 

odour release regardless of process operation. Processes with good cover containment that have 

the headspace odours extracted via a fan are considered to have a low magnitude of odour 

release. Processes that are covered without fan extraction will have a magnitude of odour release 

dependant on the source odour offensiveness. This could vary between a low and high odour 

magnitude of odour release however, for this assessment, would be considered to represent a 

medium risk.  

Table 1 includes the criteria risk scoring for determining the source odour potential. 
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Table 1: Source Odour Potential Criteria Risk Scoring 

Criteria 
Risk Ratings 

High Medium Low 

Odour Offensiveness Very odorous 

compounds (H2S, 

Mercaptans) with 

low odour threshold. 

 Unpleasant odour - 

"Most Offensive".  

Unpleasant hedonic 

tone.  

Large permitted 

process / Surface 

Area. 

Compounds 

involved are 

moderately odorous.  

Unpleasantness - 

process classed in H4 

as "Moderately 

Offensive" or where 

odours have neutral 

or slightly unpleasant 

hedonic tone.  

Smaller permitted 

process / Surface 

Area. 

Compounds involved 

are only mildly 

offensive. 

Unpleasantness - 

process classed in H4 

as "Less Offensive".  

Neutral to positive 

hedonic tone. 

Mitigation / Control Open air operation 

with no containment.  

Reliance solely on 

good management 

techniques and best 

practice. 

Some mitigation 

measures in place 

but significant 

residual odour 

remains. 

Effective mitigation 

measures in place 

(e.g. BAT, BPM) 

leading to little or no 

residual odour. 

 

5.2 PATHWAY EFFECTIVENESS 

When considering the effectiveness of the odour pathway as a source transport mechanism 

through the air to a receptor, a number of factors need to be considered. Any factor that 

increases the source dilution or dispersion into atmosphere from source to receptor will reduce the 

odour concentration at the receptor, and hence reduce odour exposure. Several factors need 

to be considered including:  

• The distance from source to receptor;  

• Wind direction and frequency;  

• Source release effectiveness of dispersion to atmosphere;  

• The effectiveness of odour mitigation / control; 

• Topography and terrain between source and receptor.  
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The highest likelihood of impact for a given source will be present when the predominant wind 

direction is present, the sensitive receptor is close to the emission source, the emission source is 

located at ground-level with limited dispersion, and there are no emission mitigation measures in 

place. 

Table 2 includes the criteria risk scoring for determining the source pathway effectiveness. 

Table 2: Source Pathway Effectiveness Criteria Risk Scoring 

 Risk Ratings  

 High Medium Low 

Receptor Distance from Site  < 50m 50 - 300m  > 300 m 

Wind Direction Frequency  > 10% 5 - 10% < 5% 

Source Dispersion Open 

processes 

with low level 

releases 

Releases are 

elevated but 

compromised by 

building effects. 

Releases are 

elevated and 

dispersed via 

stack/vent and not 

compromised by 

surrounding 

buildings. 

 

When determining the odour risk criteria for a site, consideration should be given to any past 

studies that identify an odour impact boundary or any sensitive locations of odour complaints. As 

there is no recent history of odour complaints associated with the STF, generic risk values have 

been used for the receptors distance from site. It has been considered that any receptor within a 

50 m radius from site would be considered in a higher risk location, whereby any receptor beyond 

a 300 m radius would be considered in a lower risk location. Whilst it is recognised that receptors 

far enough away from site will not be subject to odour impact associated to the works, no 

maximum distance cap has been included. However, it has been loosely considered that any 

receptor more than 1 km away from the works will not be considered in the assessment.  

When considering pathway effectiveness, consideration is given to whether the receptors are 

downwind of the source and what the predominant prevailing wind direction is. Whilst the main 

consideration is typically for the predominant prevailing wind direction, odour impact tends to 

occur with low wind speeds or stable atmospheric conditions. When conditions are not stable, it 

will be the downwind receptors that are affected. When considering prevailing wind conditions, 

annual meteorological data sets from representative meteorological stations local to the site 

containing wind direction and frequency should be considered.   
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When considering the source dispersion risk, consideration is given to whether there will be 

sufficient dilution in reducing the odours as they transverse towards the sensitive receptors. A 

source at ground level that is open to atmosphere would likely have poor dispersion of odours 

and be reliant on other factors such as distance from receptor or low odour offensiveness to 

manage the risk of likely odour effect at receptors. Sources at height would be considered to have 

an increased dispersion but could still present a risk. Sources that are either fully contained or fan 

extracted through an emission stack are considered to have a low dispersion risk.  

The topography and terrain surrounding a site can influent the air movement and create an 

increased risk of odour effect at receptors. The presence of topographical features such as hills 

and valleys, or urban terrain features such as buildings can affect air flow and therefore increase 

or inhibit dispersion and dilution. For this assessment, the terrain surrounding the works has not been 

considered.  

5.3 RECEPTOR SENSITIVITY  

Within the IAQM guidance document, receptors are placed into one of three categories 

depending on land use, duration of exposure, and the anticipated level of amenity.  

• High Sensitivity – High level of amenity expected, prolonged or continuously present 

within the area. Examples include residential dwelling, schools, hospitals. 

• Medium Sensitivity – Reasonable level of amenity expected, no prolonged or 

continuously presence within the area. Examples include a place of work, 

commercial/retail, playing / recreational fields. 

• Low Sensitivity – No reasonable level of amenity expected or transient exposure. 

Examples include farms, industrial, footpaths/roads. 

5.4 ASSESSMENT OUTPUT 

For the above qualitative odour risk assessment, the risk of odour exposure at a receptor can be 

determined, and it is when assessed against a receptor’s sensitivity, a risk of ‘likely odour effect’ 

can be determined. The risk of odour exposure is summarised in the below expressions:  

• Negligible Effect  

• Slight Adverse Effect 

• Moderate Adverse Effect  

• Substantial Adverse Effect  
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As referenced by the IAQM when discussing qualitative odour risk assessments, “the EIA regulations 

require that an assessment reaches a conclusion on the likely significance of the effects. Where 

the overall effect is greater than “slight adverse”, the effect is likely to be considered significant”. 

Whilst this assessment will consider the risk of odour exposure for each receptor in the assessment, 

an overall judgement will be made for the whole site. As such, the result of the assessment will be 

considered binary on whether the site has significant or no significant risk of odour effect at 

surrounding receptors. The risk matrix approach outlined by the IAQM and adopted for this 

assessment is outlined in Table 3 and Table 4.  

 

Table 3: Risk of Odour Exposure at Specified Receptor Locations  

 
 

Source Odour Potential 

 
 

Low Medium High 

Pathway 

Effectiveness 

Highly Effective 

Pathway 

Low Risk Medium Risk High Risk 

Moderately 

Effective 

Pathway 

Negligible Risk Low Risk Medium Risk 

Ineffective 

Pathway 

Negligible Risk Negligible Risk Low Risk 

 

Table 4: Likely Magnitude of Odour Effect at the Specific Receptor Location 

Risk of Odour Exposure 
Source Odour Potential 

Low Medium High 

High Risk of Odour Exposure Slight Adverse 

Effect 

Moderate Adverse 

Effect 

Substantial Adverse 

Effect 

Medium Risk of Odour 

Exposure 

Negligible Effect Slight Adverse Effect Moderate Adverse 

Effect 

Low Risk of Odour Exposure  Negligible Effect Negligible Effect Slight Adverse Effect 

Negligible Risk of Odour 

Exposure 

Negligible Effect Negligible Effect Negligible Effect 
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6.0 ASSESSMENT  

6.1 SOURCE ODOUR POTENTIAL RESULTS  

6.1.1 Site Operation  

As minimal odour sampling has been undertaken for Knostrop STF, there is limited site-specific 

information regarding the odorous compounds present. As such, where there is no source odour 

emission data available, the Environment Agency’s Horizontal Guidance Note (H4) has been 

adopted. H4 considers sources/processes/activities that are considered ‘most offensive’ odours 

include septic effluent or sludge and biological landfill odours.  

 

Figure 2: Knostrop STF Odour Source Areas 
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As a number of sources are adjacent to each other, it is not realistic to consider the odour effect 

at a receptor based on individual sources. As all sources are within the centre of the site and 

relatively local to one another, the odour effect at receptors will be based on an overall site odour 

potential. Figure 2 shows the source areas on site.  

The odour control unit on site extracts and treats odours from the sludge screen feed tank, Huber 

screens, cake reception unit, screened sludge tank, thickener feed tank, drum thickeners, digester 

feed tank, screened sludge pumping station and filtrate pumping station. It is considered likely 

that the above processes have good cover containment and have been designed to hold 

sufficient negative pressure to prevent fugitive emissions. Commissioning tests were carried out in 

2019 and spot checks were undertaken as part of odour survey in June 2021. 

The dewatering feed tank, cake slab, centrate balance tank, settlement tank and liquor 

treatment reactors are all open to atmosphere with no mitigation of odours.  

Fugitive emissions from the cake barn have been included as it is not a fully contained building 

with direct pathway for odour emissions to atmosphere.  

6.1.2 Odour Survey Results 

An odour survey of the sludge cake storage pad and odour control units, considering source and 

contaminant odour potential, was commissioned. The odour survey consisted of four samples, on 

two separate days over an eight-day period between May and June 2021, and included samples 

from disturbed and static, fresh and aged digested sludge cakes. The results indicate that the 

limed digested sludge cake had a slightly higher odour emission rates when compared to typical 

emissions for digested, un-limed sludge cakes. A summary of the survey results is included in Table 

5.  

Table 5: Odour Survey Averaged Results  

Source 

Odour 

Concentration 

Odour 

Emission 

Rate 

Hydrogen 

Sulphide 

Di-

methyl 

Sulphide 

Mercaptans Ammonia 

Volatile 

Organic 

Compounds 

(ouE/m3) (ouE/m2/s) (ppm) (ppm) (ppm) (ppm) (ppm) 

Limed 

Digested 

Cake – 

Disturbed 

1,485 15.4 0.007 < 0.1 < 0.1 123 0.5 

Limed 

Digested 

Cake – 

Static 

769 8.0 0.005 < 0.1 < 0.1 19 0.1 
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Source 

Odour 

Concentration 

Odour 

Emission 

Rate 

Hydrogen 

Sulphide 

Di-

methyl 

Sulphide 

Mercaptans Ammonia 

Volatile 

Organic 

Compounds 

(ouE/m3) (ouE/m2/s) (ppm) (ppm) (ppm) (ppm) (ppm) 

5-Week-

Old 

Limed 

Digested 

Cake – 

Disturbed 

4,520 47.0 0.004 ND* 0.2 30 3.9 

5-Week-

Old 

Limed 

Digested 

Cake - 

Static 

287 3.0 0.400 <0.1  < 0.1 5 0.1 

*None Detected 

The odour survey indicates that disturbed limed cake has a noticeable higher odour emission rate 

than static limed cake. As the cake ages, it appears that the odour emission rate reduces 

however, this is increased when it is disturbed again.  

Contaminant sampling was undertaken for hydrogen sulphide, mercaptans, di-methyl sulphide, 

ammonia, and volatile organic compounds. Hydrogen sulphide is considered to be the main 

contaminant in sludge emissions to give rise to high source odour potential. As the sludge is limed, 

the pH of the sludge cake increases and locks in the majority of any hydrogen sulphide and 

instead, promotes the release of ammonia.  

It is considered that the static limed digested sludge cake emissions are low enough not to cause 

nuisance or adverse odour effects local to the source. However, the disturbed limed digested 

cake has ammonia and VOC concentrations that could give rise to nuisance or adverse odour 

effects local to the source. As the cake pad operates with minimal double handling or disturbance 

of the cake, the assessment has based the cake emissions on the static cake emission rates. For 

the purpose of this assessment, and to add a level of conservatism, the limed digested sludge 

cake is considered to have a medium odour offensiveness.  

6.1.3 Source Odour Potential Assessment Results  

Table 6 includes a summary of the likely magnitude of odour effects with the detailed assessment 

in Appendix A. This assessment has been based on the approach outlined in section 5.1 
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Table 6: Likely Magnitude of Odour Effect at the Specific Receptor Location 

Source 
Odour 

Offensiveness 

Mitigation/Control 

Risk 

Source Odour 

Potential 

Sludge Treatment Area 

Sludge Screen Feed Tank  High Low Low  

Huber Screens High Low Low  

Screened Sludge Tank High Low Low  

Screened Sludge Pumping 

Station 

High Low Low  

Thickener Feed Tank High Low Low  

Drum Thickeners High  Low  Low  

Sludge Cake Reception 

Wagon 

High  High  High  

Sludge Cake Reception Unit  High  Medium  High  

Digester Feed Tank  High  Low  Low 

Dewatering Feed Tank Medium  High Medium 

Dewatering Centrifuges  Medium  Medium  Medium 

Centrate Balance Tank Medium  High  Medium 

Settlement Tank Medium  High Medium 

Filtrate Pumping Station Medium  Low  Low  

Liquor Treatment Reactors Medium  High  Medium 

Cake Storage Slab Medium  High  Medium 

Cake Barn Medium  High  Medium 

 

Of the seventeen processes on site, eight are considered to have a low source odour potential, 

seven are considered to have a medium source odour potential and two are considered to have 

a high source odour potential. The two processes considered to have a high source odour 

potential are associated with the raw sludge cake reception area. Whilst the sludge cake 

reception wagons will only be a source of odour whilst tipping cake into the reception unit and 

likely to be considered as an intermittent odour source, it has been included in the assessment 

due to the typically observed high odour release of the activity.  
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The OCU is a treated air stream with good dispersion and would not give rise to adverse odour 

effects at receptors under normal operating conditions. The odour emissions from the OCU are 

considered to represent BAT for management of these type of odour sources and as such, has not 

been considered any further in the assessment.   

No fugitive emissions for the sludge dewatering building have been included as it is assumed that 

all odorous processes within the building are fully contained with odour extraction and therefore 

the risk of fugitive emissions would be negligible under normal operating conditions.  

Of the seventeen processes on site, it is considered that this area is best represented with an odour 

source potential of a medium risk. 

6.2 RECEPTOR SENSITIVITY RESULTS 

For the assessment, before the pathway effectiveness can be determined, the discrete receptors 

need to be determined. Discrete receptors should typically consider complaint locations, 

however, as there have been no reported complaints associated with the Knostrop STF, this has 

not been included in the assessment. As such, all discrete receptors considered in this assessment 

are based on receptor distance from the site and then categorised based on sensitivity. Where a 

number of discrete receptors are in the same location, a single receptor has been selected, 

considering the likely highest sensitivity receptor, to represent the area. Table 7 and Figure 3 

highlight the receptor, location, type, and sensitivity. This assessment has been based on the 

approach outlined in section 5.3. 

Table 7: Receptor Location, Type and Sensitivity  

Receptor Name 
Receptor Map 

Reference 
Receptor Type Receptor Sensitivity 

ACS Stainless Steel  D01 Industrial (Factory) Low 

ATM D02 Industrial (Car lot 

storage) 

Low 

Amazon UK Services Warehouse  D03 Industrial Medium 

Petrol Station D04 Commercial  Low 

Allied Glass Leeds / Hub Cooper 

Works  

D05 Industrial Low 

TVC Skelton Grange D06 Education Centre Medium 

Babington Car Spares D07 Industrial  Low 

Vehicle Bodycare Centre Ltd D08 Commercial  Medium 
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Figure 3: Location of Sensitive Receptors  

Of the eight discrete receptors included, none are considered to be highly sensitive with no 

residential or cultural receptors within the surrounding area. As the site is within a predominantly 

industrial area, there is no single main area of residential receptors in the immediate surrounding 

area, with the nearest residential receptor believed to be approximately 1.0 km to the north of 

the site.  
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Three receptors are considered to be medium sensitivity receptors and include places of work 

and commercial areas. These receptors are located the to the north-east and west. Whilst there 

are other commercial receptors in other directions, as these are over 1.0 km from the site, it is 

considered that these would automatically represent a low risk and as such, not considered in this 

assessment.  

Five receptors are considered to be of low sensitivity and represent industrial receptors 

predominantly to the north, south, east and west of the site.  

6.3 PATHWAY EFFECTIVENESS RESULTS 

6.3.1 Wind Direction 

When considering the pathway effectiveness from source odours to an identified receptor, a 

number of factors have to be determined. Meteorological data from Leeds Bradford Airport met. 

station (met. year 2017) has been used to predict the wind direction frequency for Knostrop STF. 

Knostrop STF is located approximately 15 km south-east of the met. station and therefore is likely 

to experience similar wind directions and frequencies to be considered and accepted for this 

qualitative assessment. The distance between source and receptor is shown in Appendix A. The 

breakdown of the wind direction frequency and risk for Leeds Bradford Airport met. year 2017 are 

summarised in Table 8.  

Table 8: Meteorological Data Wind Direction Frequency   

Wind Direction Sample Count 
Frequency 

(%) 

Wind Direction 

Frequency Risk 

North to South 538 6.3% Medium 

North-East to South-

West 

408 4.8% Low 

East to West 547 6.4% Medium 

South-East to North-

West 

719 8.5% Medium 

South to North 690 8.1% Medium 

South-West to North-

East 

1,428 16.8% High 

West to East 3,742 44.1% High 

North-West to South-

East 

596 7.0% Medium 
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6.3.2 Source Dispersion 

When considering the source dispersion risk, a dispersion risk needs to be defined for the overall 

site. Table 9 considers the dispersion risk from each individual process. 

Table 9: Source Dispersion Risk   

Source Source Dispersion Dispersion Risk 

Sludge Treatment Area 

Sludge Screen Feed Tank  Covered and extracted process 

with limited dispersion risk  

Low 

Huber Screens Covered and extracted process 

with limited dispersion risk  
Low 

Screened Sludge Tank Covered and extracted process 

with limited dispersion risk  
Low 

Screened Sludge Pumping Station Covered and extracted process 

with limited dispersion risk  
Low 

Thickener Feed Tank Covered and extracted process 

with limited dispersion risk  
Low 

Drum Thickeners Covered and extracted process 

with limited dispersion risk  
Low 

Sludge Cake Reception Wagon Open to atmosphere at ground low High 

Sludge Cake Reception Unit  Covered and extracted process 

with limited dispersion risk  

Low 

Digester Feed Tank  Covered and extracted process 

with limited dispersion risk  

Low 

Dewatering Feed Tank Elevated and open atmosphere Medium 

Dewatering Centrifuges  Covered at ground level  Medium 

Centrate Balance Tank Elevated and open atmosphere Medium 

Settlement Tank Elevated and open atmosphere Medium 

Filtrate Pumping Station Covered and extracted process 

with limited dispersion risk  
Low 

Liquor Treatment Reactors Elevated open atmosphere Medium 

Cake Storage Slab Open to atmosphere at ground low High 

Cake Barn Partially contained building  Medium 

 

For the site, it is considered that a medium dispersion risk would be most applicable.  
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6.3.3 Pathway Effectiveness Assessment Results 

The pathway effectiveness for each defined sensitive receptor is summarised in Table 10 with 

detailed assessment in Appendix A. 

Table 10: Pathway Effectiveness Assessment  

Receptor 

Name 
ID 

Distance 

Risk 

Direction 

From 

Installation 

Wind 

Direction 

Frequency 

Source 

Dispersion 

Risk 

Pathway 

Effectiveness 

ACS 

Stainless 

Steel  

D01 Low NW Medium Medium Moderately 

Effective 

Pathway 

ATM D02 Medium N Medium Medium Moderately 

Effective 

Pathway 

Amazon UK 

Services 

Warehouse  

D03 Medium NE High Medium Moderately 

Effective 

Pathway 

Petrol 

Station 

D04 Low E High Medium Moderately 

Effective 

Pathway 

Allied Glass 

Leeds / 

Hub 

Cooper 

Works  

D05 Low SW Low Medium Ineffective 

Pathway 

TVC 

Skelton 

Grange 

D06 Low W Medium Medium Ineffective 

Pathway 

Babington 

Car Spares 

D07 Low W Medium Medium Moderately 

Effective 

Pathway 

Vehicle 

Bodycare 

Centre Ltd 

D08 Low W Medium Medium Ineffective 

Pathway 
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With three risk items considered for each receptor, the pathway effectiveness is typically defined 

by the on the majority risk level. When there is not a majority a suitable risk level has been 

determined based on professional judgement. For some receptors, a pathway effectiveness has 

been selected based on a lower-than-average risk level. In some instances, whereby the receptor 

is a significant distance from site (> 500m) and not in the prevailing wind direction, consideration 

is needed as to whether this automatically constitutes as an “ineffective pathway”.    
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7.0 ASSESSMENT RESULTS 

The results of the qualitative odour risk assessment are summarised in Table 11 and based on 

section 5.4. 

Table 11: Qualitative Odour Risk Assessment Results 

Receptor 

Source 

Odour 

Potential 

Pathway 

Effectiveness 

Odour 

Exposure 

Receptor 

Sensitivity 

Likely Odour 

Effect 

ACS Stainless Steel  Medium Moderately 

Effective 

Pathway 

Low Risk  Low Negligible 

Effect 

ATM Medium Moderately 

Effective 

Pathway 

Low Risk  Low Negligible 

Effect 

Amazon UK Services 

Warehouse  

Medium Moderately 

Effective 

Pathway 

Low Risk  Medium Negligible 

Effect 

Petrol Station Medium Moderately 

Effective 

Pathway 

Low Risk  Low Negligible 

Effect 

Allied Glass Leeds / 

Hub Cooper Works  

Medium Ineffective 

Pathway 

Negligible 

Risk 

Low Negligible 

Effect 

TVC Skelton Grange Medium Ineffective 

Pathway 

Negligible 

Risk 

Medium Negligible 

Effect 

Babington Car 

Spares 

Medium Moderately 

Effective 

Pathway 

Low Risk  Low Negligible 

Effect 

Vehicle Bodycare 

Centre Ltd 

Medium Ineffective 

Pathway 

Negligible 

Risk 

Medium Negligible 

Effect 
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8.0 SUMMARY 

A qualitative odour risk assessment has been undertaken for Knostrop STF considering seventeen 

process activities across one combined area on site and potential odour effect on eight receptors. 

The assessment has been based on a Source-Pathway-Receptor approach and is primarily based 

upon professional judgement.  

The site has been considered as one large area with all sources in a relatively close proximity. The 

source odour potential for the site has been derived by determining an overall odour potential. 

Consideration has been given to existing site operation for odour mitigation and source dispersion, 

and combined with receptor location and meteorological conditions, a pathway effectiveness 

has been determined for each sensitive receptor. This has allowed, with the use of risk matrix’s, a 

receptor specific likely odour effect to be determined. 

The qualitative odour risk assessment for Knostrop STF has indicated that none of the sensitive 

receptors considered is exposed to a moderately adverse odour effect or worse. All eight sensitive 

receptors are exposed to a negligible odour effect and this is supported by the lack of odour 

complaints attributed to the STF operation.  

The site-specific odour survey has highlighted that whilst the limed digested sludge cake is stored 

in a partially covered barn or outside, it represents a low odour potential source due to the low 

odour emission rate. However, when the limed digested cake is disturbed, the odour emissions are 

increased. The static digested sludge cake emissions are typical of those observed on other sites 

which do not generate odour risk or complaints). As long as the process is healthy and sludge 

cake stockpiling is managed effectively, the cake pad would not be considered as a future risk 

of odour at surrounding receptors. The Knostrop STF odour management plan should be adhered 

to by site operations to ensure good practice in managing cake odours is maintained.   

For the overall site, it is considered that Knostrop STF does not have an adverse odour effect on its 

surrounding receptors. This is supported by the lack of odour complaints associated with the works. 

As such, no additional odour mitigation is required above the existing measures already observed 

on site. 
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8.1 APPENDIX A – DETAILED ASSESSMENT 

Table 12: Likely Magnitude of Odour Effect at the Specific Receptor Location 

Source Odour Offensiveness Mitigation/Control Risk 

Source 

Odour 

Potential 

Sludge Treatment Area 

Sludge Screen 

Feed Tank 

High Risk -Indigenous 

sludge, Imported sludge 

Low Risk - Covered and 

extracted process 

Low 

Huber Screens High Risk - Indigenous 

sludge, Imported sludge 

Low Risk - Covered and 

extracted process 

Low 

Screened 

Sludge Tank 

High Risk -Indigenous 

sludge, Imported sludge 

Low Risk - Covered and 

extracted process 

Low 

Screened 

Sludge Pumping 

Station 

High Risk -Indigenous 

sludge, Imported sludge 

Low Risk - Covered and 

extracted process 

Low 

Thickener Feed 

Tank 

High Risk - Indigenous 

SAS, Indigenous sludge, 

Imported sludge 

Low Risk - Covered and 

extracted process 

Low 

Drum Thickeners High Risk - Indigenous 

SAS, Indigenous sludge, 

Imported sludge 

Low Risk - Covered and 

extracted process 

Low 

Sludge Cake 

Reception 

Wagon 

High Risk - Imported 

sludge cake 

High Risk - Open to atmosphere High 

Sludge Cake 

Reception Unit 

High Risk - Imported 

sludge cake 

Medium Risk - Covered  and 

extracted process, open shutter 

hatch during filling event. 

High 

Digester Feed 

Tank 

High Risk - Indigenous 

SAS, Indigenous sludge, 

Imported sludge 

Low Risk - Covered and 

extracted process 

Low 

Dewatering 

Feed Tank 

Medium Risk - Digested 

sludge 

High Risk - Open to atmosphere Medium 
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Source Odour Offensiveness Mitigation/Control Risk 

Source 

Odour 

Potential 

Dewatering 

Centrifuges 

Medium Risk - Digested 

sludge 

Medium Risk - Covered without 

extraction process 

Medium 

Centrate 

Balance Tank 

Medium Risk - Digested 

sludge liquors 

High Risk - Open to atmosphere Medium 

Settlement Tank Medium Risk - Digested 

sludge liquors 

High Risk - Open to atmosphere Medium 

Filtrate Pumping 

Station 

Medium Risk - Digested 

sludge liquors 

Low Risk - Covered and 

extracted process 

Low 

Liquor Treatment 

Reactors 

Medium Risk - Digested 

sludge liquors 

High Risk - Open to atmosphere Medium 

Cake Storage 

Slab 

Medium Risk - Digested 

sludge cake 

High Risk - Open to atmosphere Medium 

Cake Barn Medium Risk - Digested 

sludge cake 

Medium Risk – Partially contained 

building 

Medium 
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Table 13: Pathway Effectiveness Assessment  

Receptor 

Name 

Distance 

from Site 

(m) 

Distance 

Risk 

Direction 

From 

Installation 

Wind 

Direction 

Frequency 

Main 

Odour 

Source 

Source 

Dispersion 

Risk 

Pathway 

Effectiveness 
Notes 

ACS 

Stainless 

Steel  

508 Low NW 8.3% Medium Main 

Treatment 

Area 

Moderately 

Effective 

Pathway 

 

ATM 231 Medium N 8.0% Medium Main 

Treatment 

Area 

Moderately 

Effective 

Pathway 

 

Amazon 

UK Services 

Warehouse  

243 Medium NE 16.5% High Main 

Treatment 

Area 

Moderately 

Effective 

Pathway 

 

Petrol 

Station 

399 Low E 43.2% High Main 

Treatment 

Area 

Moderately 

Effective 

Pathway 

 

Allied Glass 

Leeds / 

Hub 

Cooper 

Works  

720 Low SW 4.7% Low Main 

Treatment 

Area 

Ineffective 

Pathway 

Pathway 

considered 

ineffective due to 

the significant 

distance from 

source and not in 

the prevailing wind 

direction. 
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Receptor 

Name 

Distance 

from Site 

(m) 

Distance 

Risk 

Direction 

From 

Installation 

Wind 

Direction 

Frequency 

Main 

Odour 

Source 

Source 

Dispersion 

Risk 

Pathway 

Effectiveness 
Notes 

TVC 

Skelton 

Grange 

492 Low W 6.3% Medium Main 

Treatment 

Area 

Ineffective 

Pathway 

Pathway 

considered 

ineffective due to 

the significant 

distance from 

source and not in 

the prevailing wind 

direction. 

Babington 

Car Spares 

495 Low W 6.3% Medium Main 

Treatment 

Area 

Moderately 

Effective 

Pathway 

 

Vehicle 

Bodycare 

Centre Ltd 

641 Low W 6.3% Medium Main 

Treatment 

Area 

Ineffective 

Pathway 

Pathway 

considered 

ineffective due to 

the significant 

distance from 

source and not in 

the prevailing wind 

direction. 

 


