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1 Summary of key issues 

Due to the nature of the permitted activities there is a possibility that odour may cause nuisance beyond the 

installation boundary. The Environmental Risk Assessment shows the potential for odour arising from 

activities within the permitted installation which would result in an odour complaint is assessed as low or 

negligible. However, because there is a possibility that odour may cause a nuisance Yorkshire Water (YW) 

has produced an Odour Management Plan (OMP) for the Knostrop Sludge Treatment Facility (STF).  

The Knostrop STF forms part of the wider Knostrop Wastewater Treatment Works (WwTW), the activities 

within (relating to the treatment of urban wastewaters) fall outwith the scope of this OMP but are under the 

control of YW’s management systems which also comprises odour management procedures.  

This OMP relates to all permitted site activities as follows: 

• Liquid and cake sludge imports.  

• Sludge storage and thickening, and odour control. 

• Mesophilic anaerobic digestion. 

• Digestate liming, dewatering, liquor treatment  

• Biogas handling, boilers, CHP and waste gas burner. 

The OMP outlines the sources of odours and the risks to receptors. It outlines the measures YW will employ 

and how YW will respond to prevent or minimise any odour releases and impacts. 

YW has followed guidance in H4 Odour Management and best practice. Routine assessment of the odour 

regime together with monitoring and maintenance of plant and equipment at Knostrop STF should be carried 

out according to the schedules given in the O&M Asset Plan and Environmental Management System. 

The management approaches set out in Section 8 of this plan should be followed in the event of complaint. 
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2 Introduction 

OMPs are designed to: 

• Guide operators on appropriate, site specific methods to control and minimise odour pollution. 

• Prevent unacceptable odour pollution at all times. 

• Reduce the risk of odour releasing incidents or accidents by anticipating them and planning 

accordingly. 

An OMP details both operational and control measures appropriate to the management and control of odour 

at a site. It should provide sufficient detail to allow operators and maintenance staff to understand clearly the 

operational procedures for both normal and abnormal conditions. It should also include sufficient feedback to 

allow site management (and regulatory officers) to audit site operations.  

It is the intention that this OMP be used as a reference document for operational staff on a day-to-day basis.  

This OMP has been prepared for the anaerobic digestion (AD) plant (and associated sewage sludge import, 

digestion process, biogas generation, digestate and liquor treatment) at the Knostrop STF.  These are 

permitted under the Environmental Permitting (England and Wales) (Amendment) Regulations 2016 (as 

amended) Section 5.4 Part A (1)(b)(i) and Part A (1)(a)(i). This OMP has been updated in parallel with the 

application to vary the current permit, reference EPR/FB3809MM.  On receipt of the varied environmental 

permit, YW will further update the OMP to include any permit conditions relating to odour. 

This OMP has been prepared to detail the operational procedures and control measures appropriate to 

manage and control potential odour nuisance specific and pertinent to the imported sludge handling, 

digestion and digestate, biogas management and liquor treatment activities at the installation. The plan 

includes the following information: 

• Source Materials - sludge and biogas. 

• Odour releases - containment and treatment. 

• Effects on the local community. 

The OMP includes the following: 

• A description of the installation; including adjoining land use and potential odour sources (both on and 

off-site), together with identification and location of odour receptors; 

• History of received complaints and response measures taken (if applicable);  

• Baseline of existing odour levels based on recent sampling exercises; 

• Summary of good housekeeping measures which shall be implemented at the site to minimise odour 

generation and release; 

• Operation and management procedures for the site; 

• A monitoring and maintenance schedule to ensure odour control assets are working to a satisfactory 

level;  

• An Action Procedure for complaints; 

• Emergency Procedures which shall be implemented when foreseeable situations that may 

compromise the ability to prevent and minimise odorous releases occurring. These can include both 

breakdowns and external conditions such as extreme weather; 

• An odour risk assessment identifying any odorous or potentially odorous areas of the works and 

immediate and longer term actions required to eliminate odour complaints, and; 

• Management and operator training requirements and records with respect to odour. 
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3 Works overview 

The STF location is given in Figure 3.1a. The STF is located at Knostrop WwTW south east of Leeds. 

Figure 1 Knostrop STF location 

 

A detailed layout of the Knostrop STF is shown on Figure 2. 

3.1 Facility description 

The STF at Knostrop consists of the following areas of plant: 

• Transfer of primary sludge from the existing high level and low level WwTW. Transfer of surplus 

activated sludge (SAS) from the WwTW. 

• Import of liquid sludge, screening of indigenous primary and imported sludge. Import of sludge cake 

and re-wetting. 

• Storage and blending of SAS, primary and imported liquid sludge prior to thickening. Thickening of 

mixed sludge by drum thickeners. 

• Digestion of thickened sludge and re-wetted cake. Biogas storage and flare. 

• CHP plant, dual fuel boilers and digester heating. 

• Storage of digested sludge, lime treatment and dewatering of digested sludge by centrifuge and 

storage of dewatered sludge in a covered barn. 

• Liquor treatment of centrate generated from dewatering. 

• Filtrate, drainage collection and pumping, service water and wash water, odour control. 

• Proposed future addition of ferric dosing on return liquors to reduce phosphate levels (this area is not 

yet developed). 
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Primary sludge is pumped from the low and high level works to a screen feed tank where it combines with 

imported sludge. The sludge is screened and then transferred to a screened sludge storage tank. Screened 

imported and primary sludge then combine with SAS in a single thickener feed tank. The combined and 

blended sludge is pumped to drum thickeners. The sludge is thickened with the addition of liquid polymer 

and the thickened sludge pumped to the digester feed tank. Sludge cake is imported using two cake 

reception units, re-wetted and also pumped to this digester feed tank where it is combined with the thickened 

imports, primary and SAS. 

Biogas generated in the digestion process is stored and used for generation of electricity in CHP engines. 

The heat generated by the CHP engines is used to heat the digesters. Back-up boilers are used to provide 

additional heat for the digesters and these run on natural gas when required. A waste gas burner is provided 

for emergency flaring of biogas. 

Thickened sludge from the digester feed tank is pumped to the digesters and then the digested sludge 

overflow to a single dewatering feed tank. From the dewatering feed tank, sludge is dosed with ferric and 

lime before dewatering using centrifuges. Digested sludge is dewatered with the addition of polymer and 

sludge cake is transferred by conveyors to a covered slab for storage. 

Centrate generated from the dewatering of digested sludge is balanced and then treated in a liquor treatment 

plant (LTP) before return to the WwTW. 

3.2 Permitted activities 

The activities described above are permitted under the Environmental Permitting (England and Wales) 

Regulations 2016 (as amended).  These activities fall under permit EPR/FB3809MM and are operated by 

YW.  

The installation boundary (green boundary) is shown in Figure 1. The layout of the STF is shown in Figure 2. 

This OMP covers the activities described below and shown on Figure 2: - 

a) Imported liquid sludge unloading bays  

Imported liquid sludge from off-site WwTWs is delivered to the facility via road tanker and received at two 

dedicated co-located tanker unloading bays (304)1.  Liquid sludge is then transferred via an above ground 

pipe route to the adjacent screen feed tank (1).  The screen feed tank principally receives indigenous primary 

sludge.   

b) Cake reception units, re-wetting and pumping  

Imports of sludge cake to Knostrop STF are delivered to the facility via road to dedicated cake reception 

units (12).  Haulage vehicles unload into two dedicated cake reception units.  Each reception unit is fitted 

with an automated roller shutter door.  The cake is then re-wetted and transferred via below ground pipe 

route (from 312 to 16) to the digester feed tank (16). 

c) Pre-digestion sludge storage and thickening. 

Primary and imported sludge is fed by gravity from the Screen Feed Tank (1) to the sludge screens (2) and 

then pumped to the Screened Sludge Tank (3) where it is stored before transfer to the Thickener Feed Tank 

(9). The Thickener Feed Tank also receives SAS from the Knostrop high level treatment works. Sludge from 

the Thickener Feed Tank is pumped to the drum thickeners located in the building (10). Thickened sludge is 

then pumped to the Digester Feed Tank (16) and then to the 4 digester vessels (17). All the tanks, screens 

and drum thickeners are connected to an odour control unit (OCU) (34).  

 
1 Refer to legends on Figure 2 
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d)  Mesophilic anaerobic digestion 

Mesophilic anaerobic digestion (MAD) is carried out in the digester vessels. Sludge is heated using heat 

exchangers (30) and recirculated (316) to ensure temperature is maintained in the vessels. Gas mixing (317) 

is employed to mix the sludge in the vessels. 

e) Digestate liming and dewatering 

Digested sludge (digestate) flows by gravity to storage (18) where lime is added (39) and the sludge 

dewatered (19) to produce a cake for off-site recovery as a soil improver. 

f) Liquor treatment 

Centrate generated from the dewatering of digested sludge is balanced (33) and solids settled out (36) 

before treatment in the process reactors (35). 

g) Biogas holder  

Biogas produced by the anaerobic digestion plant at Knostrop STF is transferred via above ground pipe work 

for storage in a single biogas holder. (22). 

h) Combustion of biogas in new CHP energy centre  

Biogas is primarily used for power generation in the CHP engines (26) and secondarily in the hot water 

boilers (24) (2 no.) to heat water for the digestion process.  

i) Waste Gas Burner (Flare)  

Biogas is burnt at the Waste Gas Burner (23) if the site is unable to use biogas for power generation or in the 

hot water boilers. 
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Figure 2 Main area permit boundary and potential odour sources 
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4 Odour sources 

Table 1 below provides details of the plant and equipment with sources of potentially odorous sewage sludge 

(pre and post digestion) and Table 2 details biogas storage that has the potential to give rise to odours.  

The design average sludge arising from the Knostrop WwTW (indigenous sludge - 60/40 primary/SAS) is 

67.4tds/day (24, 600tds/annum) with the rest of the sludge imported as either liquid or cake. There is the 

facility to import the difference between the indigenous sludge and the maximum throughput as either cake 

or liquid. 

Table 1  Sludge odour sources 

Location 
Sludge 
type1 

Maximum 
volume of 

stored 
sludge (m3) 

Sludge dry 
solids 

range (%) 
pH 

Storage 
period at 
average 

throughput 
(Hours) 

Cake reception P, S, H 36 20-30 6-8 1 

Sludge screen feed tank P, S, H 540 2-5 6-8 0.5 - 2 

Sludge screens  P, S, H 15 2-5 6-8 0.2 

Screened sludge pumping 
station No 1 

P, S, H 3 2-5 6-8 0.03 

Filtrate pumping station F 13 0.1-0.3 6-8 0.03 

Screened sludge tank  P, S, H 3,750 2-5 6-8 62 

Thickener feed tank P, S, H 3,750 1-4 6-8 11 

Drum thickeners P, S, H 25 1-6 6-8 0.25 

Digester feed tank P, S, H 5,260 5-7 6-8 92 

Dewatering feed tank D 5,260 3-5 6-8 92 

Lime vessel DL 7 3-5 6-11 0.08 

Dewatering centrifuges DL N/A 3-5 6-11 N/A 

Dewatered limed cake DL 3,049 22-26 6-11 336 

Note 1 – P-Primary, S-SAS, H- Humus, F-Filtrate, D-Digested, DL- Digested and limed 

Table 2  Biogas odour sources 

Location 

Maximum 
volume of 

stored sludge 
(m3) 

Typical 
methane 

content (%) 

H2S range 
(ppm) 

Digester headspace (each digester) 774 62 100-350 

Biogas holder 3,700 62 100-350 
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5 Odour releases 

Odour sources identified in Section 4 were reviewed in 2021 and an odour specialist identified a series of 

representative points for assessment of odour emissions and other potentially odorous speciated 

substances. This was undertaken as part of the 2021 permit variation.  The points are identified in Table 3. 

Table 3  Odour sources 

Odorous material  Location 

Digested cake 
Centrifuge conveyor 

Cake barn 

Centrate (following dewatering) Centrate balance tank 

Centrate liquor (during treatment) Liquor treatment plant 

Extracted air (pre-digestion) 

OCU inlet 

OCU midpoint 

OCU outlet 

 

A survey was carried out in May and June 2021 in order to evaluate these emissions. The results are 

summarised in Table 4, as per the Odour Impact Assessment (provided as Appendix 8 to permit variation 

application, July 2021) and is provided in full in Appendix A of this OMP. 

Table 4   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 

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 

 

It is YW intention that the data obtained from these sampling locations in 2021 forms a baseline for 

comparing subsequent performance. This is considered to be justified by the Odour Impact Assessment 

outcome and the lack of odour complaints (refer to section 6.2).   

The monitoring exercise will be repeated and the OIA updated under the circumstances identified in 

Section 6.  
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5.1 Potential odour releases 

Potential on-site odour releases associated with the STF are provided in Table 5 below and indicated on 

Figure 2.   

Imported liquid sludge and sludge cake have the potential to give rise to odour at the STF and may 

contribute to other existing odour emissions generated across the wider Knostrop WwTW.   

Table 5  Key potential odour sources  

Normal operating 

activity within the 

STF 

Reference on 

Figure 2 

Potential 

Odour 

Source 

Odour Controls to be in place 

Potential for 

Odour 

Emissions 

Imported liquid 

sludge unloading 

bays and pipe route 

to the Screen Feed 

Tank 

304 
Liquid 

sludge 

Delivery via sealed tanker and 

transfer to the Screen Feed Tank 

via pipeline shall minimise potential 

for odour release.  The air 

extraction system on the Screen 

Feed Tank is fitted with an odour 

duct extracted to an OCU and 

discharged via 13m high stack.  

Unlikely given 

control 

measures in 

place 

Cake reception units  12/312 
Sludge 

cake 

Delivery via covered wagons and 

reception units fitted with 

automated roller shutter doors.  

Odorous air from the cake 

reception units is extracted to an 

OCU. 

Unlikely given 

control 

measures in 

place 

Pre- digestion, 

sludge storage, 

screening and 

thickening. 

1, 2, 3, 9, 10, 

16 

Liquid 

sludge 

All tanks and equipment are 

covered and ducted to an OCU for 

treatment and the treated air 

discharged to atmosphere. A small 

negative pressure is maintained 

under the tank covers to avoid 

fugitive emissions. 

Unlikely given 

control 

measures in 

place 

Digester vessels 17 

Liquid 

digesting 

sludge 

Contained within pressurised 

concrete vessels (low pressure), 

with PRV and leak detection with 

biogas directed to the biogas 

storage. 

Unlikely given 

control 

measures in 

place 

Digestate 18, 19, 37 
Digested 

sludge 

Open tank and equipment to 

atmosphere. Following completion 

of the digestion process specific 

odour emission rates are 

considered to be low and as such 

open tanks do not cause an odour 

nuisance. Digestion process 

undergoes manual checks twice 

weekly and there is continuous gas 

quality checking to show that the 

process is working correctly.  

Unlikely given 

control 

measures in 

place 
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Normal operating 

activity within the 

STF 

Reference on 

Figure 2 

Potential 

Odour 

Source 

Odour Controls to be in place 

Potential for 

Odour 

Emissions 

Liquor treatment 33, 36, 35 
Centrate 

liquors 

Open tank and equipment to 

atmosphere. Specific odour 

emission rates are considered to be 

low. Reactor tanks are aerated. 

Unlikely given 

control 

measures in 

place 

Biogas holder 22 Biogas 

Contained within a pressurised 

double gas membrane gasholder, 

with PRV and leak detection  

Unlikely given 

control 

measures in 

place 

 

The transfer of liquid sludge (304) to the adjacent screen feed tank (1) and transfer of rewetted cake via pipe 

route (312 to 16) are not considered to be potential odour sources since these are via a sealed pipe route.  

Similarly, the distribution of biogas (22 to 24 and 26) via a sealed pipe route is not considered a potential 

odour source.   

The following activities within the facility are also not considered to represent sources as no odour release is 

expected:  

• Combustion of biogas in CHP engines (26) and composite boiler (24) 

• Burning of biogas at Waste Gas Burner (23)  

 

5.2 Fugitive emissions management plan 

Table 6 shows the fugitive emission sources on site and the method of control and monitoring.  
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Table 6  Monitoring and control of emission sources  

Source 
Action to avoid fugitive 

emissions 
Monitoring 

Pre-digestion storage 
tanks 

Tanks are connected to odour 
control and negative pressure 
is maintained under the 
covers. 

OCU checks as shown in Appendix C. 

Sludge screens Screens are covered and are 
connected to odour control and 
negative pressure is 
maintained under the covers. 

Covers and hatches to be closed and 
fitting. Visual and smell checks by 
operator. OCU checks as shown in 
Appendix C. 

Sludge thickening Machines are covered and are 
connected to odour control and 
negative pressure is 
maintained under the covers. 

Doors to be kept closed in the building, 
covers and hatches to be closed and 
fitting. Hydrogen sulphide alarms fitted 
in the building. Visual and smell checks 
by operator. OCU checks as shown in 
Appendix C. 

Digestion Tanks are sealed and biogas 
ducted to storage. 

Pressure relief valves are monitored 
and alarmed 

Biogas storage Biogas holder is sealed with a 
double skin. 

Pressure relief valves are monitored 
and alarmed. Leakage is detected by a 
methane monitor inside the double skin 
which alarms on detection of gas 
leakage. 

Post digestion storage 
and treatment. 

Tanks and machines are open 
to atmosphere. Odour 
emission rates are considered 
to be low and will not cause 
odour nuisance complaints 
unless the digestion process is 
not operated correctly. 

Digestion process is regularly 
monitored for pH, alkalinity, VFa and 
gas quality to ensure good treatment of 
sludge to avoid odours. 

Centrate liquor treatment Tanks and machines are open 
to atmosphere. Odour 
emission rates are considered 
to be low and will not cause 
odour nuisance complaints 
unless the digestion process is 
not operated correctly. 

Monitoring of the digestion process as 
above plus visual and odour detection 
by the site operator. 
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6 Odour impact 

6.1 Adjoining land use  

The STF lies within Knostrop WwTW. Knostrop WwTW is a large WwTW receiving sewage from south east 

Leeds and surrounding communities.  

Sewage flows undergo preliminary treatment at the inlet works, coarse screening, fine screening and grit 

removal, before passing to primary settlement tanks. Following biological treatment and final settlement, 

treated effluent is then discharged to Wyke Beck and the River Aire.  

6.2 History of complaints  

Table 7 shows the odour complaints data received by YW in respect of the wider Knostrop WwTW that has 

been recorded over the last 10 years.  

Table 7  Odour complaints 

47 Year Case ID Need Postcode 
Calendar 

Month 
Site 

Calendar 
Week 

27/04/2010 2010 H496588 Odour-WWTW LS90PH Apr-10 Knostrop 26/04/2010 

27/07/2011 2011 J614299 Flies/Insects LS101EP Jul-11 Knostrop 25/07/2011 

10/08/2011 2011 J632437 Odour-WWTW LS90NP Aug-11 Knostrop 08/08/2011 

28/11/2011 2011 J787485 Odour-WWTW LS90DN Nov-11 Knostrop 28/11/2011 

28/11/2011 2011 J787532 Odour-WWTW LS90DN Nov-11 Knostrop 28/11/2011 

30/04/2012 2012 K038811 Odour-WWTW LS90PJ Apr-12 Knostrop 30/04/2012 

26/07/2012 2012 K126376 Odour-WWTW LS90NP Jul-12 Knostrop 23/07/2012 

26/11/2013 2013 P276173 Odour-WWTW LS90RY Nov-13 Knostrop 25/11/2013 

29/01/2014 2014 P333769 Odour-WWTW LS90PJ Jan-14 Knostrop 27/01/2014 

20/06/2018 2018 T039044 Odour-WWTW LS90PF Jun-18 Knostrop 18/06/2018 

 

All of the above complaints predate the commissioning of the STF.  

6.3 Sensitive receptors  

The 2021 odour impact assessment identifies and updates the list of sensitive receptors, including industrial 

receptors in the immediately surrounding area and residential housing beyond. 

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 Odour Impact Assessment. 

As such, all discrete receptors considered in the OIA are based on receptor distance from the site and then 

categorised based on sensitivity.  

6.4 Maintenance of  current odour impact assessment 

YW will maintain and update as required an Odour Impact Assessment of the STF facility. To date the 

following studies have been undertaken: 
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• Odour Impact Assessment within odour Management Plan, Appendix 15 to the original STF permit 

application, Black & Veatch, November 2017. 

• Odour Impact Assessment, undertaken for 2021 IED permit application, Stantec, June 2021 

(Appendix 8 of permit application). 

Future revisions of the Odour Impact Assessment (and the OMP) would be undertaken under, but not limited 

to, the following circumstances:  

• Material change in the process with the potential to alter the odour impact; 

• Changes or modifications to abatement equipment; 

• Significant change in local receptor location or types; 

• Change in regulatory requirement; and 

• Following receipt of substantiated complaints relating to activities undertaken within the STF. 
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7 Monitoring and control of odours 

7.1 Baseline measures 

If the sewage received at the works is not septic, that is, it contains some free oxygen or nitrate ions, and 

trade effluent discharges are not a problem then, providing the treatment process satisfies the normal design 

criteria, odour should be minimal. 

To minimise odour nuisance, it is important to ensure that the STF is operating at its optimum. Covers and 

hatches should always be replaced to maintain the integrity of enclosures provided to collect odorous air. 

There are also several simple and low cost remedial measures that can be carried out. If these do not 

resolve the problem, it may be necessary to carry out capital work to install additional odour control 

provisions on the site. 

7.2 Sludge treatment and disposal  

Raw or co-settled sludges always smell objectionable, but the smells become stronger during storage, as 

anaerobic decomposition occurs, leading to high concentrations of malodorous compounds in sludges and 

sludge liquors. Digested sludges are less odorous, particularly after they have cooled. 

To minimise the generation of odours, where possible, fresh sludge shall be processed and sent to digestion 

as quickly as possible before further treatment and removal from site. 

7.3 Imports / exports 

Tankering of imported and exported sludges can cause odour problems, because the movement of sludge 

may take place over a relatively short period. Sludges in the storage tank or in the tanker are often mixed 

vigorously to aid removal, and this can increase the release of odours. 

Tankers shall be filled and emptied in a way that minimises odour discharge. 

7.4 Sludge thickening and storage 

Accumulation of sludge in the system can cause increased odour release in storage tanks, as well as from 

sludges and liquors when thickening finally takes place. 

To minimise odours from sludge treatment and storage systems, the works should be operated as follows: 

• Minimise retention prior to thickening, dewatering or digestion.  

• Discharge sludges and liquors, including imported sludges, to covered tanks. 

• Provision of covers and OCU for storage tanks, and / or sludge liquor sumps pre-digestion. 

• Air mixing of sludge storage tanks, to ensure aerobic conditions to minimise the production of 

odorous aerosols. 

• Prevention of sludge accumulation in off-line tanks. 

• Proactive identification of potential problems and tankering of sludges to other sites in the event of 

significant process upset or breakdown. 
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Odour emissions from the sludge treatment process can be reduced by the addition of chemicals, including: 

• The addition of iron salts to sludge, sludge liquors or crude sewage to precipitate sulphides. 

• The addition of potassium permanganate to oxidise sulphides, although the process is reversible. 

If these measures prove ineffective, or, in the case of chemical dosing, too expensive in the long term, 

capital works may be necessary, including: 

• Provision of additional mechanical thickener capacity. 

• Provision of ventilation and odour control for buildings which house sludge thickening units. 

The checklist below includes operational guidelines to minimise odour generation for those aspects of the 

site activities subject to the Environmental Permit. It also suggests effective measures which may be used 

where odour is still a problem following implementation of operational best practice. 

7.5 Check list for baseline measures 

Table 8  Odour complaints 

Action Checked 

Site - General  

Ensure that sludge and other potentially odorous liquids do not collect and 

remain on hard standings and in the site drainage system particularly during 

maintenance activities. 

 

Ensure that all covers remain in place and that access hatches are closed when 

not in use.  

 

Ensure that doors to buildings housing potentially odorous processes e.g. 

thickener building, are not left open. 

 

SLUDGE TREATMENT AND DISPOSAL  

Imports / Exports  

Check that process for tanker emptying minimises odour discharge.  

Ensure good housekeeping around liquid sludge and cake import areas to 

ensure spillages are washed down to the site drainage system in a timely 

manner. 

 

Sludge Thickening and Storage  

Minimise retention prior to thickening.   

Prevent / reduce sludge accumulate in off-line tanks.  

Ensure that access hatches to tanks or sludge processing equipment remain 

closed when not in use. 
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7.6 Site operation and management procedures 

Control measures specific to the facility are given in the Environmental Management System. In addition, the 

Integrated Management System (IMS) developed by YW to cover Environmental, Health & Safety and 

Quality elements of all aspects of YW activities apply.   

The IMS identifies the environmental aspects and impacts of all YW sludge treatment and biogas operations, 

including the installation at Knostrop STF.  The facility will operate under the IMS which shall include: 

• Quality management procedures for operational aspects, for example: preventative electrical and 

mechanical maintenance, safe working procedures, accident / incident response and emergencies; 

• Use of specialist contractors shall be employed by YW to undertake any non-routine or specialised 

maintenance tasks; 

• Use of only YW approved contractors.  YW maintain an approved contractors list which is used for 

appointment of all YW contractors.  This requires contractors to achieve a high level of 

environmental competence / performance. YW Framework Contractors are required to operate an 

EMS in accordance with ISO 14001. 

• Preparation/issue of risk assessments and method statements by all contractors before starting 

work.  These risk assessments and method statements will include consideration of odour and 

measures in place to control odour releases.  These are prepared as part of the ‘hand - over’ and 

‘hand – back’ certificate or ‘permit to work’.  

• Regular environmental and quality audits to be carried out.  These shall include a review of potential 

odour and identify any additional control measures which may be required. 

a) Procedures for Operation of Plant 

All operating practices shall be compliant with the site O&M manuals, YW company practice and the OMP. 

b) Routine Inspection and Recording 

Visual and olfactory inspection of facility processes will be carried out on daily basis as part of staff daily 

duties. In addition, regular checks of the OCU performance as described in Appendix C shall be carried out.  

If odour emissions are determined, YW staff shall record details of the observation and implement further 

steps as detailed in the site’s management system.  During any such recording carried out as part of this 

OMP, it is important to document any potential contribution from other off-site sources of potential odour 

nuisance located outside of the facility boundary.  An odour monitoring record sheet to be used in the event 

of site odours is included in Appendix B. 

c) Reporting Faults and Identifying Maintenance Needs 

For faults requiring immediate attention (priority 0 - within 2 hours, or 1 - the same day), the Product and 

Process Engineer / Operator rings a request through to the Planning Team who then raise an order YW’s 

electronic record and management system (SAP) for the relevant maintenance person to attend site and 

deal with the fault. 

For less urgent faults (priority 2, 3 or 4 - those which do not require attention on that day) the Product and 

Process Engineer / Operator raises a notification in SAP which is passed electronically to the Treatment 

Team Leader. The Treatment Team Leader assesses the problem and either raises an order on SAP for the 

work to be carried out (allocating a priority) or arranges for the problem to be dealt with in a different way. 

Routine maintenance requirements are fed to YW’s maintenance team via SAP. 
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d) Initiating Media Replacement 

Air is drawn from covered tanks and process units by duty/standby fans and treated in an OCU that consists 

of 4 biofilter tanks and a single carbon filter tank. The performance of the OCU is monitored as described in 

Appendix C and media replacement carried out if performance degrades to a level where there a significant 

risk is posed to sensitive receptors. Table 9 gives details of the OCU installed at Knostrop STF.  

Table 9  OCU installation 

 Units Biofilter Carbon filter 

Number of tanks units 4 1 

Diameter of tank m 4.25 4.25 

Type of media  Pumice Copper 
impregnated 
Carbon 

Height of media m 4.1 4 

Media volume m3 233 14.2 

Design media life years >20 >2 

Water irrigation flow per unit m3/h 5.1 - 

Pressure drop across bed Pa 224 1,278 
 

A process flow diagram for the OCU is included in Appendix F. This gives details of the following: 

• Covered assets where air is extracted to the OCU. 

• Air flow rate per duct leg and total air flow rate to inlet of OCU. 

The 2021 odour survey demonstrates current OCU performance which is considered adequate. 

7.7 Inspection / monitoring / maintenance schedules and records 

a) Inspection/Monitoring/Maintenance Schedules for Odour Abatement Equipment 

A list of routine monitoring and maintenance tasks for the OCU is included in Appendix B. Reference should 

also be made to the OCU specific O&M manuals. 

b) Monitoring / Maintenance Schedules for other odour critical plant 

These are included within SAP task lists for each site and are forwarded to the Product and Process 

Engineer / Operator via their ’Toughbook’ mobile computer. 

c) Inspection / Monitoring Results - Odour Abatement Equipment 

Monitoring results from the inlet and outlet of the OCU will be recorded as appropriate. 

Maintenance Records - Odour Abatement Equipment 

Feedback on maintenance of odour abatement equipment and pipework is recorded in SAP by the Product 

and Process Engineer / Operator via their Toughbook. YW maintenance staff also provide feedback on work 

carried out by them. 

d) Monitoring / Maintenance Records - other odour critical plant 



Knostrop Sludge Treatment Facility Odour Management Plan 

 

Knostrop STF OMP Version_FINAL  18 

Feedback on maintenance of odour critical plant is recorded in SAP by the Product and Process Engineer / 

Operator via their Toughbook. YW maintenance staff also provide feedback on work carried out by them. 

This will be reviewed by the Technically Competent Manager and Senior operational staff. 

e) Records of Chemical / Consumables Usage and Deliveries 

Not applicable. 

f) Schedules for / Records of Media Replacement 

These are stored on site. 
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8 Exposure and potential impact 

8.1 Complaints action procedure  

The aim of this procedure is to resolve the problem and minimise the likelihood of further complaints. The 

latest version of the Odour Complaints Action Procedure is stored in the IMS database. 

8.2 Responsibilities 

Table 10 Responsibility Matrix 

Aspect Job title 

To whom in the company / site are complaints to be directed 

to as a point of central contact 

Loop Customer Case Manager 

Person with: 

Management responsibility for ensuring that complaints are 

assessed and dealt with 

Product and Process Site Manager in 

conjunction with Loop Customer Case 

Manager 

Technical responsibility for ensuring that complaints are 

assessed and dealt with 

Product and Process Site Manager 

Technical responsibility for dealing with the resolution of any 

complaints assessed as significant 

Product and Process Site Manager 

Responsibility for liaison with the local authority / Environment 

Agency on progress (from acknowledgement of complaint to 

resolution where assessed as significant) 

Product and Process Site Manager in 

conjunction with Loop Customer Case 

Manager 

Responsibility for liaison with the local stakeholders on 

progress (from acknowledgement of complaint to resolution 

where assessed as significant) 

Product and Process Site Manager in 

conjunction with Loop Customer Case 

Manager 
 

In the event of Environmental Health / Environment Agency communication, contact should also be logged 

electronically.  

8.3 Review and audit process 

a) Periodic Reviews  

A review of this OMP will be carried out by the Technically Competent Manager annually in accordance the 

Environment Agency’s H4 guidance. 

b) Ad hoc Reviews  

This OMP will be reviewed in the event of any of the circumstances identified in section 6.4 arising. 

c) Records 

The following records are kept: 

• Record of complaints - on ICE.  

• Reports of investigations are held electronically. 

• Odour issues which require a capital scheme to be raised to resolve them.  
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9 Contingency and control measures / incidents and emergencies 

This section addresses the issue of appropriate response to odour incidents caused by process failure or 

equipment breakdown.  

These emergency procedures include: 

• Foreseeable situations that may compromise the ability to prevent and minimise odorous releases 

from the process 

• Actions to be taken to minimise the impact 

• The person responsible for initiating the action 
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Table 11 Procedures 

Possible Failures or Abnormal 
Situations.  Nature / Cause of 

Failure 

Potential 
Source of 

Odour 
Potential Impacts 

Measures in Place to 
prevent or minimise 

the risk of failure 
Actions to be taken 

Person 
Responsible 

Operational failure of the OCU 
(OCU unavailable) 

Untreated 
air 

High - OCUs provide 
treatment for odorous air 
from the permitted site. 
Failure (unavailability) of 
the OCU would result in 
release of normal 
operational odours direct 
to atmosphere 

Routine maintenance. 
Regular monitoring of 
equipment 
performance. 

Duty standby 
functionality. 

Standby capacity in 
the media beds. 

For plant failure - investigate and repair as 
soon as practicable  

Site Operator 

Liquid sludge import spillage 
Liquid 
sludge 

Medium – low volume 
spillage likely to go 
directly to drain which 
returns to the sewage 
works for treatment. 

Pipe work and tanks 
undergo regular 
inspections. 

Planned maintenance 
on equipment 

Stop source of spill and immediately wash 
down area 

Site Operator 

Arrange repair Site Operator 

Record spillage and actions taken in site 
diary 

Site Operator 

Sludge cake spillage 
Sludge 
Cake 

Medium to High 
depending on volume of 
spillage 

Regular Site 
inspections and 
maintenance 

Stop source of spill and immediately wash 
down area 

Site Operator 

Arrange repair Site Operator 

Record spillage and actions taken in site 
diary 

Site Operator 

If there is likely to be any off site impact 
inform manager and technically competent 
manager immediately 

Site Operator 

Cake reception units roller 
shutter door failure 

Sludge 
cake 
storage 
and 
loading 

Medium 
Regular inspection 
and planned 
maintenance 

If possible shut by hand Site Operator 

Arrange repair Site Operator 

Ensure that all working doors are shut Site Operator 

Manually operate conveyors to remove 
sludge exposed to atmosphere. 

Site Operator 

Record failure and actions taken in site diary Site Operator 

Clean up any cake outside the store 
immediately 

Site Operator 
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Possible Failures or Abnormal 
Situations.  Nature / Cause of 

Failure 

Potential 
Source of 

Odour 
Potential Impacts 

Measures in Place to 
prevent or minimise 

the risk of failure 
Actions to be taken 

Person 
Responsible 

Arrange for road sweeper if any cake is 
“tracked” down access roads 

Site Operator 

Record failure and actions taken in site diary Site Operator 

Abnormally odorous cake 
Sludge 
cake 
transport 

Low – very localised 
around vehicle 

Regular emptying of 
cake reception unit. 

Vehicles are covered / 
sheeted 

Ensure all old cake is cleared from cake 
reception unit 

Site Operator 

Record details and actions taken in site 
diary 

Site Operator 

High pressure conditions in 
digesters 

Release 
from 
Pressure 
Relief 
Valve 

Medium – Biogas would 
be vented at high 
pressure to aid 
dispersion 

Gas pressure is 
regulated and 
monitored. 

Alarms in place to 
alert operator 

Diversion of biogas to Waste Gas Burner  

Site Operator Record details and actions taken in site 
diary 

High pressure conditions in 
biogas holder 

Release 
from 
Pressure 
Relief 
Valve 

Medium – Biogas would 
be vented at high 
pressure to aid 
dispersion 

Gas pressure is 
regulated and 
monitored. 

Alarms in place to 
alert operator 

Diversion of biogas to Waste Gas Burner  

Site Operator Record details and actions taken in site 
diary 

Loss of biogas containment  
Leaks from 
membrane 

Medium 

Double membrane 
system with gas 
pressure between the 
membranes regulated 
and monitored.   

Methane detectors 
operated with alarms 
to alert operators of 
any leakage 

Diversion of biogas to CHP plant or Waste 
Gas Burner. 

 

Inspection maintenance and repairs as 
appropriate Site Operator 

Record details and actions taken in site 
diary 
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10 Odour risk assessment 

The odour risk assessment for the facility is given in Appendix E. 

Given the current activities and controls in place at the facility, the potential risk for odour arising from 

activities within the facility which would result in an odour complaint is assessed as low or negligible. 

11 Training 

Table 12 Training Requirements  

Post Training required 

Product and Process Site 

Manager 

Awareness of responsibilities for avoiding odour nuisance. 

Permit conditions relating to odour management and control. 

Monitoring / maintenance of odour abatement equipment. 

Odour control procedures during start-up / shut down. 

Procedures for abnormal conditions. 

Product and Process Engineer 

/ Operator 

Awareness of responsibilities for avoiding odour nuisance. 

Permit conditions relating to odour management and control. 

Monitoring / maintenance of odour abatement equipment. 

Odour control procedures during start-up / shut down. 

Procedures for abnormal conditions. 

Sampler Awareness of responsibilities for avoiding odour nuisance and 

reporting. 

Monitoring of odour abatement equipment. 

 

11.1 Training received 

Records for training received by all staff are held electronically. 

Records of environmental training are kept with YW’s company IMS. 
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Appendix A 2021 Odour Survey  
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1 Introduction  
 
During the environmental permitting process with respect to the Industrial 
Emissions Directive (IED) Yorkshire Water (YWS) identified a need to evaluate 
odour emissions from the STF (sludge treatment facility) at Knostrop WwTW. The 
sampling, as described below, undertaken on Wednesday 26th May, and 
Thursday 3rd June 2021 is reported below.  

1.1 Knostrop WwTW 
 
Knostrop is large wastewater treatment works receiving and treating wastewater 
from the Leeds and surrounding communities. The site, spread over several 
operational areas, within a large complex, comprises preliminary treatment 
(screening & grit removal), primary treatment, secondary activated sludge 
treatment ((ASP) and final settlement. The site has a sludge treatment facility 
centred around an advanced digestion process, there are two components to the 
STF: a digestion complex and a separate cake handling / storage area. 
 
In addition to treating indigenous sludges, the site receives both liquid sludge (by 
road tanker) and sludge cake (by covered tipper truck) imports from other YWS 
sites. Liquid imports are discharged into a covered reception facility within the 
import reception area of the sludge treatment facility. Cake imports are 
discharged direct into one of two enclosed import hoppers within the digestion 
area. 
 
Within the digestion complex the sludge imports are mixed within the screened 
sludge tank, then thickened with drum thickeners and passes into four heated 
anaerobic digesters. The digested sludge is then dewatered using centrifuges 
and discharged onto a concrete pad within the cake area: to ensure a HACCP 
product, dehydrated lime is added to the digested sludge to produce a 
pasteurised product.  
 
Once the pH of the sludge is confirmed (it is required to be in excess of 9) it can 
be loaded direct into trucks, using a loading shovel for export from the site; cake 
produced overnight or at weekends, when trucks are not operating, is moved 
using the loading shovel into an adjacent cake barn; the general practice is to 
quickly export the sludge from site and minimise the amount of cake stored. 
 
The cake area also includes a sludge liquor treatment plant to remove ammonia 
from sludge liquors: this comprises a centrate balance tank, and twin aerated 
liquor treatment reactors. 
 
The digestion area includes a two-stage odour control unit (first stage biotrickling 
filter, second stage activated carbon adsorption unit) rated at 22,000m3/hr 
extracting and treating odorous air from: 
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➢ Sludge cake import hoppers, liquid sludge import facilities & sludge screens 
➢ Screened Sludge Feed Tank & PS 
➢ Screened sludge tank 
➢ Thickener feed tank 
➢ Digester feed tank 
➢ Ten drum thickeners and filtrate PS. 
 
The main STF areas are shown below in Figure 1, the location of the OCU and 
the principal sampling areas are also shown in Figure 1 (the cake and liquid 
sludge import areas are adjacent to the OCU.  
 
Figure 1: Main Areas of STF 

 

 

1.2 Survey Scope 

The odour sampling requirements comprised: 

A. The collection of air samples for laboratory analysis in accordance with 

BSEN13723 from the following sources (two samples from each source each 

of the two survey days): 

➢ Digested Cake – disturbed (fresh from Centrifuge Conveyor) 
➢ Digested Cake – stored (barn adjacent to Centrifuge Conveyor) 
➢ Centrate Balance Tank 
➢ Liquor reactor 
➢ OCU Inlet 
➢ OCU Midpoint 
➢ OCU Outlet 
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B. Walk Over Site boundary survey of Sludge Treatment Facilities boundaries 

(STF) twice a day for the two days. Measurements of H2S, ammonia and 

TVOC to be taken in addition to recording any subjective observations of 

odour. These surveys include the SPC area, a large area of aged, stored 

compost, north of the digestion complex. The area is awaiting clearing, once 

invasive plant species growing on the compost windrows have been 

removed. 

C.  Spot check of differential pressure of tank covers listed above connected to 

the OCU. 

1.3 Odour Sampling Methodologies 

The parameters measured for each sample were: 

▪ Olfactometry - Direct air samples and air collected via by either the lung 

method (OCUs) or by Lindvall hood (cake samples) in accordance with BS 

EN 13725:2003 Air Quality - Determination of odour concentration by 

dynamic olfactometry. Analysis within 30hours of collection at a UKAS 

accredited laboratory.  

▪ H2S with a Jerome Hydrogen Sulphide analyser 

▪ TVOC – Phocheck Tiger PID 

▪ Ammonia, Mercaptan and Dimethyl Sulphide – Gastec hand operated gas 

detection tubes 

2 Results 

2.1 Weather Conditions 

The survey covered a range of late winter and spring weather conditions: 

Table 1: Survey Weather Conditions 

Date Weather conditions 

Wednesday 26th May 
Light rain, dry by midday 14oC Breeze Wind from 

North West though to North, North West. 

Thursday 3rd June 
Sunny, dry. 15 - 22oC, Faint breeze from East 

North East to East  

2.2 Survey Observations & Notes 

The following observations are recorded: 
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• Subjectively the site was largely odour free, except as noted below: 

• On the 26th May some odour was noted downwind of the drum thickener 

building (it was found that not all thickeners are under a sufficient 

negative pressure). 

• At times odour was noted local to the cake hoppers during cake import: 

particularly during the import of Copley cake (Halifax WwTW). 

• Odour was noted during the reception of tinkered in liquid sludges – this 

appeared to be from an open hatch on a sludge screen. 

• The measurements reported below indicate that the carbon media within 

the second stage of the OCU is showing deterioration and will shortly 

require replacement: although the first stage biotrickling filter is working 

well. Odour from the OCU was subjectively noted downwind at the main 

entrance to the digester area on the 3rd June. 

• Odour associated with the digested sludge cake was noted at the south 

boundary on the 26th May (this boundary is 4m from the cake barn) but 

not at any great distance. The land beyond this boundary belongs to 

YWS. On the 3rd June, during the loading of a cake truck, odour was 

faintly noted 150m downwind along the approach road to the cake area. 

The odour was more distinct at the entrance to the cake area.  

• It is noted that generally digested cake is exported quickly from the site; 

during normal operation the cake barn is generally used only to store 

cake accumulated during weekend and night shifts: the cake being 

quickly exported during subsequent day shifts. 

• A small volume of cake was in quarantine at the east end of the barn: this 

was approximately five weeks old (the ph of this batch did not meet 

HACCP requirements). The five week old  cake (static & disturbed) was 

sampled on the 3rd June in order to provide additional data of the odour 

emission associated with aged cake. The results of this additional 

sampling suggest that if limed, digested cake is stored for more than a 

few days it may become much more odorous. 

2.3 OCU Volumetric Flow Measurements 

The volumetric air flow through the OCU was measured at 21,960m3/hr (6.1m3/s). 

2.4 Olfactometric Results 

Olfactometric results are given in Table 2 below. Calculated odour emission rates 

are given in Table 3. In the following Tables, Samples 1 & 2 were collected on 

Wednesday 26th May and Samples 3 & 4 were collected on Thursday 3rd June.  
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Table 2: Knostrop Olfactometric Results 

  Odour Odour Odour Odour Odour 

Odour ouE/m3 ouE/m3 ouE/m2/s ouE/m3 ouE/m3 

  
Sample 

1 
Sample 

2 
Sample 

3 
Sample 

4 
Geomean 

1. Disturbed Digested Cake 1,574 1,544 1295 1547 1485 

2. Static (24hr) Digested Cake 744 706 762 872 769 

3. 5 Week Digested Cake Static - - - 287 287 

4. 5 Week Digested Cake disturbed - - - 4520 4520 

5. Centrate Balance Tank 321 333 401 - 350 

6. Liquor Treatment Reactor 345 332 355 362 348 

7. OCU Inlet 60,459 63,392 210928 208767 113978 

8. OCU Midpoint 7,524 7,844 26650 24442 14002 

9. OCU Outlet 2,749 2,889 7912 6848 4555 

Table 3: Knostrop Calculated Odour Emission Rates 

  Odour Odour Odour Odour Odour 

Odour ouE/m2/s ouE/m2/s ouE/m2/s ouE/m2/s ouE/m2/s 

  
Sample 

1 
Sample 

2 
Sample 3 

Sample 
4 

Geomean 

1. Disturbed Digested Cake 16.4 16.0 13.5 16.1 15.4 

2. Static (24hr) Digested Cake 7.7 7.3 7.9 9.1 8.0 

3. 5 Week Digested Cake Static - - - 3.0 3.0 

4. 5 Week Digested Cake disturbed - - - 47.0 47.0 

5. Centrate Balance Tank 3.3 3.5 4.2 - 3.6 

6. Liquor Treatment Reactor 3.6 3.4 3.7 3.8 3.6 

  ouE/s ouE/s ouE/s ouE/s ouE/s 

7. OCU Inlet 368800 386691 1286661 1273479 695269 

8. OCU Midpoint 45896 47848 162565 149096 85415 

9. OCU Outlet 16769 17623 48263 41773 27783 

 

 



H&M Environmental Ltd         Knostrop STF – Odour Sampling June 2021 

  

H&M2021/06/03  Page 6 of 17 

 

2.5 Sample H2S Results 

Table 4 Knostrop H2S Concentration Results 

  H2S H2S H2S H2S H2S 

  ppm ppm ppm ppm ppm 

  
Sample 

1 
Sample 

2 
Sample 

3 
Sample 

4 
Mean 

1. Disturbed Digested Cake 0.008 0.007 0.007 0.005 0.007 

2. Static (24hr) Digested Cake 0.004 0.004 0.007 0.005 0.005 

3. 5 Week Digested Cake Static - - - 0.004 0.004 

4. 5 Week Digested Cake disturbed - - - 0.400 0.400 

5. Centrate Balance Tank 0.010 0.011 0.010 0.011 0.011 

6. Liquor Treatment Reactor 0.015 0.013 0.011 0.012 0.012 

7. OCU Inlet 5.2 6.1 8.2 7.7 6.800 

8. OCU Midpoint 0.950 1.000 1.500 1.400 1.213 

9. OCU Outlet 0.056 0.061 0.083 0.084 0.071 

2.6 Sample Ammonia Results 

Table 5: Knostrop Ammonia Concentration Results 

  NH3 NH3 NH3 NH3 NH3 

  ppm ppm ppm ppm ppm 

  
Sample 

1 
Sample 

2 
Sample 

3 
Sample 

4 
Mean 

1. Disturbed Digested Cake 90 100 100 200 123 

2. Static (24hr) Digested Cake 5 4 35 30 19 

3. 5 Week Digested Cake Static - - - 5 5 

4. 5 Week Digested Cake Disturbed - - - 30 30 

5. Centrate Balance Tank 0.5 0.4 0.4 0.5 0.5 

6. Liquor Treatment Reactor 3 3 3.0 3 3.0 

7. OCU Inlet <0.1 <0.1 <0.1 <0.1 <0.1 

8. OCU Midpoint <0.1 <0.1 <0.1 <0.1 <0.1 

9. OCU Outlet <0.1 <0.1 <0.1 <0.1 <0.1 
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2.7 Sample Total VOC (TVOC) Results 

Table 6: Knostrop TVOC Concentration Results (TVOC expressed as ppm 

isobutylene equivalent 

  TVOC TVOC TVOC TVOC TVOC 

  ppm ppm ppm ppm ppm 

  
Sample 

1 
Sample 

2 
Sample 

3 
Sample 

4 
Mean 

1. Disturbed Digested Cake 0.5 0.4 0.5 0.4 0.5 

2. Static (24hr) Digested Cake 0.1 0.1 0.1 0.1 0.1 

3. 5 Week Digested Cake Static - - - 0.1 0.1 

4. 5 Week Digested Cake disturbed - - - 3.9 3.9 

5. Centrate Balance Tank 0.1 0.1 0.1 0.1 0.1 

6. Liquor Treatment Reactor 0.4 0.4 0.4 0.4 0.4 

7. OCU Inlet 4.0 4.1 7.6 8.1 6.0 

8. OCU Midpoint 0.5 0.6 1.7 1.8 1.2 

9. OCU Outlet 0.1 0.1 0.6 0.7 0.4 

 

2.8 Sample Mercaptan Results 

Table 7: Knostrop Mercaptan Concentration Results  

  R-SH R-SH R-SH R-SH R-SH 

  ppm ppm ppm ppm ppm 

  
Sample 

1 
Sample 

2 
Sample 

3 
Sample 

4 
Mean 

1. Disturbed Digested Cake <0.1 <0.1 <0.1 <0.1 <0.1 

2. Static (24hr) Digested Cake <0.1 <0.1 <0.1 <0.1 <0.1 

3. 5 Week Digested Cake Static - - - <0.1 <0.1 

4. 5 Week Digested Cake disturbed - - - 0.2 0.2 

5. Centrate Balance Tank <0.1 <0.1 <0.1 <0.1 <0.1 

6. Liquor Treatment Reactor <0.1 <0.1 <0.1 <0.1 <0.1 

7. OCU Inlet 1.0 1.0 4.0 3.9 2.5 

8. OCU Midpoint 0.1 0.1 0.1 0.2 0.1 

9. OCU Outlet <0.1 <0.1 <0.1 <0.1 <0.1 
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2.9 Sample Dimethyl Sulphide Results 

Table 8: Knostrop Dimethyl Sulphide (DMS) Results 

  DMS DMS DMS DMS DMS 

  ppm ppm ppm ppm ppm 

  
Sample 

1 
Sample 

2 
Sample 

3 
Sample 

4 
Mean 

1. Disturbed Digested Cake <0.1 <0.1 <0.1 <0.1 <0.1 

2. Static (24hr) Digested Cake <0.1 <0.1 <0.1 <0.1 <0.1 

3. 5 Week Digested Cake Static - - - <0.1 <0.1 

4. 5 Week Digested Cake disturbed - - - 0 0 

5. Centrate Balance Tank <0.1 <0.1 <0.1 <0.1 <0.1 

6. Liquor Treatment Reactor <0.1 <0.1 <0.1 <0.1 <0.1 

7. OCU Inlet 0.2 0.2 1.0 1.0 0.6 

8. OCU Midpoint <0.1 <0.1 1.0 1.0 0.5 

9. OCU Outlet <0.1 <0.1 0.1 0.1 0.05 

2.10 Covered Tank Pressure Measurements 

Table 9: Tank Pressure Measurements (Samples 1 & 2 taken Wednesday 26th 

May, Samples 3 & 4 taken Thursday 3rd June) 

  Pa Pa Pa  Pa  

Filtrate PS -24.0 -24.0 -24.0 -24.0 

Screened Sludge Tank -24.0 -23.0 -27.0 -27.0 

Thickener Feed Tank -24.0 -24.0 -24.0 -24.0 

Digester Feed Tank -8.0 -8.0 -8.0 -8.0 

Drum Thickeners x10 * -3.0 -3.0 -5.0 -5.0 

Cake Hopper 1 -1.0 -1.0 -1.0 -1.0 

Cake Hopper 2 -1.0 -1.0 -1.0 -1.0 

Screened Sludge PS -5.0 -5.0 -5.0 -5.0 

Sludge Screen Feed Tank -14.0 17.0 -18 -17 

Sludge Screens x3 " -8.0 -7.0 -6 -6 

Note: Negative pressures measured for the drum thickeners varied from -1 to -

14Pa 
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2.11 Boundary Survey Results 

The boundary surveys were taken at the points shown in Figure 2 below: 

Figure 2: Boundary Survey Points 

 

Table 10: Boundary Survey Results 09.00 to 09.30 AM Wednesday 26th May  

    H2S TVOC NH3 Odour Comments 

  Main Area ppm ppm ppm     

1 
Entrance to Main 
Area 0.002 <0.1 ND No Odour   

2 North Boundary 0.002 <0.1 ND No Odour   

3 
North Boundary 
Corner 0.002 <0.1 ND No Odour   

4 North East Boundary 0.002 <0.1 ND No Odour   

5 
South East 
Boundary 0.003 <0.1 ND Faint 

downwind drum 
thickener Building 

6 South Corner 0.002 <0.1 ND No Odour   

10 
South West 
Boundary 0.002 <0.1 ND No Odour   

  Cake Area           

7 East Corner 0.002 <0.1 ND No Odour   

8 South Boundary 0.002 <0.1 ND No Odour   

9 
SW Boundary by 
Cake Barn 0.002 <0.1 0.1 Faint 

Adjacent to cake 
building 
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Table 11: Boundary Survey Results 13:00 to 13:30PM Wednesday 26th May  

    H2S TVOC NH3 Odour Comments     

   Main Area ppm ppm ppm         

1 Entrance to Main Area 0.002 <0.1 ND No Odour       

2 North Boundary 0.002 <0.1 ND No Odour       

3 North Boundary Corner 0.002 <0.1 ND No Odour       

4 North East Boundary 0.002 <0.1 ND No Odour       

5 South East Boundary 0.003 <0.1 ND Faint 
downwind drum 
thickener Building 

6 South Corner 0.002 <0.1 ND No Odour       

10 South West Boundary 0.002 <0.1 ND No Odour       

  Cake Area               

7 East Corner 0.002 <0.1 ND No Odour       

8 South Boundary 0.002 <0.1 ND No Odour       

9 
SW Boundary by Cake 
Barn 0.002 <0.1 0.2 Faint 

Adjacent to cake 
building 

Table 12: Boundary Survey Results 09.00 to 9.30 AM Thursday 3rd June  

    H2S TVOC NH3 Odour Comments 

   Main Area ppm ppm ppm     

1 Entrance to Main Area 0.004 <0.1 ND Distinct 
Downwind of OCU 
Stack 

2 North Boundary 0.002 <0.1 ND No Odour Upwind of STF 

3 North Boundary Corner 0.002 <0.1 ND No Odour Upwind of STF 

4 North East Boundary 0.002 <0.1 ND No Odour Upwind of STF 

5 South East Boundary 0.002 <0.1 ND No Odour Upwind of STF 

6 South Corner 0.002 <0.1 ND No Odour Upwind of STF 

10 South West Boundary 0.002 <0.1 ND No Odour Upwind of STF 

  Cake Area           

7 East Corner 0.002 <0.1 ND No Odour   

8 South Boundary 0.002 <0.1 ND No Odour   

9 
SW Boundary by Cake 
Barn 0.002 <0.1 10.1 Distinct 

Adjacent to cake 
building 
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Table 13: Boundary Survey Results 13.30 to 13.30 AM Thursday 3rd June  

    H2S TVOC NH3 Odour Comments 

   Main Area ppm ppm ppm     

1 
Entrance to Main 
Area 0.006 <0.1 ND Distinct 

Downwind of OCU 
Stack & cake imports 

2 North Boundary 0.002 <0.1 ND No Odour Upwind of STF 

3 
North Boundary 
Corner 0.002 <0.1 ND No Odour Upwind of STF 

4 North East Boundary 0.002 <0.1 ND No Odour Upwind of STF 

5 South East Boundary 0.002 <0.1 ND No Odour Upwind of STF 

6 South Corner 0.002 <0.1 ND No Odour Upwind of STF 

10 
South West 
Boundary 0.002 <0.1 ND No Odour Upwind of STF 

  Cake Area           

7 East Corner 0.002 <0.1 ND No Odour Upwind of STF 

8 South Boundary 0.002 <0.1 ND No Odour Upwind of STF 

9 
SW Boundary by 
Cake Barn 0.002 <0.1 1 Distinct 

Adjacent to cake 
building 
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3 Calibration & Laboratory Certificates 
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Appendix B 2021 Odour monitoring record sheet  
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Appendix C OCU 2021 recommended monitoring / maintenance schedules/ planned tasks  

Item Task Frequency Reason Target Method Actions Who 

1 Check 

concentration of 

H2S at outlet of 

OCU 

As required To determine whether unit is 

providing adequate removal 

of odorous compounds and 

prevent odour complaints 

No significant 

OCU odour 

detectable at 

the boundary. 

Jerome monitor or 

Draeger tubes to 

measure [H2S] at 

outlet 

Sniff testing at 

relevant boundary 

locations 

• Investigate inlet H2S levels 

• Check fan working correctly 

• Investigate air flows and OCU 

performance 

• Engage with specialist 

contractors, as required.   

Operations  

2 Smell the air 

downwind of the 

stack 

1 / week Presence of odour indicates 

that the unit is not working 

effectively 

No odour Sniff the air NOT the 

outlet from the unit 

• Check fan working correctly 

• Investigate inlet H2S  

• Engage with specialist 

contractors, as required. 

Operations 

3 Listen to fans 1 / month Noise is a guide to a current 

or potential problem 

One fan 

running. No 

excess 

vibration or 

noise 

Listen If fan not running or is noisy: 

• Raise a job with ER 

• Engage with specialist 

contractors, as required. 

Operations 

4 Check housing of 

OCU is intact  

1 / six 

months 

Holes in housing will allow 

odorous air to escape, 

possibly causing odour 

complaints 

No leaks or 

damage 

Visual inspection If housing is damaged: 

• Raise a job with ER 

• Engage with specialist 

contractors, as required. 

Operations 

5 Check fan casing 

integrity 

1 / six 

months 

Holes in casing will reduce 

effectiveness of the fans and 

allow odorous air to escape, 

possibly causing odour 

complaints 

No damage or 

leaks 

Visual inspection If casing is leaking or damaged: 

• Raise a job with ER 

• Engage with specialist 

contractors, as required. 

Operations 

6 Check physical 

integrity of ducting 

is acceptable 

1 / six 

months 

Holes in ductwork will allow 

odorous air to escape, 

possibly causing odour 

complaints 

No signs of UV 

degradation or 

other damage 

and no holes 

Visual inspection  If not acceptable: 

• Raise a job with ER 

• Engage with specialist 

contractors, as required. 

Operations 
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Item Task Frequency Reason Target Method Actions Who 

7 Check duct 

supports are 

acceptable 

(Rigidity, corrosion 

etc.) 

1 / six 

months 

Possible Health and Safety 

risk 

No damage or 

corrosion 

Visual inspection If not acceptable: 

• Raise a job with ER 

• Engage with specialist 

contractors, as required. 

Operations 

8 Check fan drive 

belts condition and 

tension 

1 / year Normal equipment wear and 

tear 

N/A Visual or audible • Check / repair / replace as 

required 

• Engage with specialist 

contractors, as required. 

ER 

9 Check fan motors 1 / 2 years Normal equipment wear and 

tear 

N/A Visual or audible • Check / repair / replace as 

required 

• Engage with specialist 

contractors, as required. 

ER 

 

PRV – maintenance schedule – planned tasks  

Item Task Frequency Reason 
Expected 

value 
Method Actions Who 

1 Check for leakage 

by visual and 

audible inspection 

of PRVs 

1 / month Seal damage causing 

odorous air to escape, 

possibly causing odour 

complaints 

No signs 

visual or 

audible sign of 

leakage 

Visual/audible 

inspection  

If not acceptable: 

• Raise a job with ER 

Operations 

10 Check and repair 

seals on PRVs 

 

1 / 2 years Normal equipment wear and 

tear 

No visual 

evidence of 

excessive 

wear 

Visual inspection • Check / repair / replace as 

required 

ER 
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Appendix D Contact log sheet 

 

Environmental Health / Environment Agency contact log 

Date 
Contact Name and 

Number 

Letter/Telephone/

Email/Visit 
Details 
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Appendix E Customer communications / Odour Risk Assessment 

In this OMP a formalised system is used to classify odour risk.  The frequency of which an odour event 

occurs and the likelihood that the event will result in an odour complaint (impact) will determine the overall 

odour risk, as identified by the matrix below:  

  
Impact (Likelihood that odour will lead to a complaint) 

  
Highly likely Likely 

Low 

likelihood 
Unlikely Very Unlikely 

F
re

q
u
e
n
c
y
 

Continuous 
Very High 

Risk 

High Risk Moderate / 

High Risk 

Moderate 

Risk 

Moderate / 

Low Risk 

Frequent (daily) 
High Risk Moderate / 

High Risk 

Moderate 

Risk 

Moderate / 

Low Risk 

Low Risk 

Regular (weekly) 
Moderate / 

High Risk 

Moderate 

Risk 

Moderate / 

Low Risk 

Low Risk Negligible 

Risk 

Occasional 

(monthly) 

Moderate 

Risk 

Moderate / 

Low Risk 

Low Risk Negligible 

Risk 

Negligible 

Risk 

Rare (once a year) 
Moderate / 

Low Risk 

Low Risk Negligible Negligible 

Risk 

Negligible 

Risk 
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Risk Area Odour source Frequency 

Impact 

(Likelihood of 

complaint) 

Odour 

Risk 

Control Measures / Further 

Mitigation 

Capital /  

Revenue /  

Good 

Housekeeping 

Imported liquid sludge 

unloading bays and pipe 

route to the Screen Feed 

Tank  

Liquid sludge Occasional Unlikely Negligible Maintain good working practices 

and existing controls (transfer to the 

screen feed tank via pipeline; air 

extraction system on the screen 

feed tank is fitted with OCU).  

Screen feed tank is not within the 

facility boundary. 

Good 

Housekeeping 

Sludge storage, 

screening and 

thickening. 

Liquid sludge Occasional Unlikely Negligible Ensure covers are not damaged 

and hatches on equipment are 

closed. Ensure that the OCU fans 

are operational and that the OCU 

media has an acceptable level of 

performance. 

Good 

Housekeeping 

Process failure of 

biofilter or breakthrough 

of odour on carbon filter. 

Odorous air 

extracted from 

headspace in sludge 

tanks untreated in 

OCU 

Rare (2 stage 

treatment) 

Likely Low Monitor and maintain OCU as 

detailed in Appendix C of this OMP. 

Good 

Housekeeping. 

Cake reception units  Sludge cake Occasional Low Likelihood Low Maintain good working practices Good 

Housekeeping 

High pressure biogas 

release 

Biogas via pressure 

release valves 

Rare Very Unlikely Negligible Maintenance of PRVs  Revenue 

Digested sludge and 

limed sludge. 

Liquid sludge Occasional Unlikely Negligible Ensure digestion process is 

operating in a stable and 

satisfactory manner by regular 

process checks. Ensure equipment 

is operating and is maintained in 

good condition. 

Good 

Housekeeping 
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Appendix F Process flow diagram - OCU 
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