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1. Introduction 
 
The purpose of this Application Support Document (ASD) is to provide supplementary information to 

support an environmental permit (EP) application for the screening, thickening and anaerobic digestion of 

indigenous and imported wastewater (sewage) sludge at Burnley Wastewater Treatment Works (WwTW). 

This application is being made under the Environmental Permitting (England and Wales) Regulations 2016 

(the EPR 2016). 

 

The address of the installation is: 

Burnley WwTW Sludge Treatment Facility  

Woodend Lane, off Barden Lane,  

Burnley,  

BB12 9DS 

 

NGR: SD8274935340 

 

United Utilities Water Limited (UUW) operates a non-hazardous wastewater treatment works at the 

Burnley WwTW. The works is located approximately 3 kilometres northwest of Burnley town centre. The 

works serves the town of Burnley and the neighbouring settlements of Barrowford, Brierfield and Nelson. 

 

The works is situated in an agricultural area with the River Calder flowing approximately 90m to the west 

and 85m to the south east. There are several isolated farms and residential properties within 500m of the 

works boundary. 

 

UUW hold a permit for the receipt of industrial wastes by road tanker to the inlet of the Sewage Treatment 

Works (EPR/QP3791CP). This permit is independent of the activities that are the subject of this application. 

 

The treatment of indigenous sewage sludge arising from the wastewater treatment process at Burnley 

comprises: 

 

• Sludge screening (solids separation) 

• Sludge thickening 

• Thermal hydrolysis 

• Anaerobic digestion  

• Sludge dewatering 

• Storage of digestate cake 

  

The facility can treat up to 630,720m3 of wet sludge per year (equating to approximately 630,720 wet 

tonnes). There is one operational digester, with a storage capacity of 2,250m3. Biogas produced at the site 

is combusted in a Combined Heat and Power (CHP) engine with an electrical generating capacity of 

637kWe. Excess electricity generated may be exported to the grid. The thermal input of the CHP engine is 

1.6MWth. There is also an auxiliary boiler supplying hot water/steam to the process. The boiler has a 

thermal input of 1.3MWth. 
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The sludge treatment activity has not previously required an environmental permit as the digested sewage 

sludge from the site is normally sent for recovery to land. However this application has been submitted 

based on the Environment Agency’s recent conclusion that sewage sludge is a waste and therefore the 

treatment of sewage sludge by anaerobic digestion for recovery is a permittable activity under Schedule 1 

of the EPR 2016, specifically Chapter 5, Section 5.4, Part A 1(b)(i). 

 

The sludge treatment facility has a total maximum treatment capacity of 1,728m3 per day (equating to 

approximately 1,728 wet tonnes per day). 

 

Due to the non-flammable nature of wastes handled at the installation, the site falls outside the 

requirement to prepare and operate a fire prevention plan (FPP). 
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2. Non-Technical Summary 
 

This application is for an Environmental Permit for the Burnley sludge treatment facility located at the 

Burnley Wastewater Treatment Works (the works). The works are operated by United Utilities Water 

Limited (UUW). 

 

The works is located approximately 3km northwest of Burnley town centre and serves the town of Burnley 

and the neighbouring settlements of Barrowford, Brierfield and Nelson. It is situated in an agricultural area 

with the River Calder flowing approximately 90m to the west and 85m to the south east. There are several 

isolated farms and residential properties within 500m of the works boundary. 

 

The waste to be treated under this permit consists solely of sludges produced from Burnley Wastewater 

Treatment Works (WwTW) from the urban wastewater flow and sludges imported from other WwTWs.  

The sludge facility can process up to 630,720m3 of wet sludge per year (equating to approximately 630,720 

wet tonnes).   

 

Indigenous sludge is piped directly from the primary settlement tanks at the WwTW to a wet well at the 

treatment installation. Imported sludge is received by road tanker and pumped into the same wet well. 

From the wet well, sludge is pumped through screening equipment to remove coarse material. The 

screenings are stored in a skip within an enclosed building. The skip is removed and replaced when 

required, with the contents being sent for off-site disposal. 

 

Following screening, the sludge is treated by a centrifuge process to thicken the sludge by removing water 

(known as centrate). The centrate is then returned to the inlet of the wastewater plant for full treatment 

(this can be either a direct discharge or via a dissolved air flotation (DAF) plant for solids removal). A 

polyelectrolyte flocculant is added to the sludge within the centrifuges to promote thickening. The 

centrifuged sludge is then batch fed into a thermal hydrolysis plant. The thermal hydrolysis process 

sterilises the sludge and reduces its viscosity. The process operates at high temperatures and pressure. 

Steam and heat are provided by a dedicated steam boiler and a combined heat and power (CHP) engine.   

 

From the thermal hydrolysis plant, the sludge is cooled and fed into a digester tank where it undergoes 

microbial breakdown by anaerobic digestion (AD). The minimum retention time of sludge in the digester is 

approximately 10.8 days. Following this the sludge is treated by a further centrifuge process to remove 

water, producing a sludge cake that is spread to land for agricultural benefit.  

 

Biogas produced during the AD process is combusted in a CHP engine, generating renewable electricity. 

Excess biogas generated in the digester is stored on site in a gas holder. In the event of an emergency, or 

during planned maintenance of the engine, biogas is diverted to a flare to be combusted.  

 

All tanks are constructed of materials suitable for the containment of urban wastewater sludges and the 

sludge treatment/storage areas are almost completely impermeably surfaced and drained via a private 

drainage system that returns all drainage to the inlet of the WwTW to receive full treatment. 
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As with all sludge treatment processes, there is potential for odorous compounds to be emitted. Odour 

emissions may arise during normal operations, principally from vents on a De-gassing Tank. This is 

mitigated by directing the air flow through an odour control unit. Odour emissions are managed effectively 

at the site and there is no recent history of third-party odour complaints. 

 

There are no point source emissions to sewer, water or land from this installation. Surface water from the 

sealed drainage system is routed into the WwTW’s flow to full treatment. There are point source emissions 

to air from the installation’s combustion plant (CHP engine, steam boiler and flare), pressure vacuum relief 

valves on process tanks, and the odour control unit stacks.  

 

The CHP engine and flare combust biogas and the boiler uses diesel as a fuel. Combustion emissions 

comprise oxides of nitrogen, carbon monoxide, volatile organic compounds and sulphur dioxide.  An air 

emissions assessment and dispersion modelling is being undertaken for the CHP engine and boiler and the 

preliminary modelling results show that the emissions are at insignificant concentrations at the closest 

residential and ecological receptors from the site and thus pose negligible risk – the air emissions 

assessment report is being completed and will be submitted in support of this application in due course. 

There is no requirement to assess the flare emissions which are of short duration, under abnormal 

operating conditions. 
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3. Application Form B2 Supporting Information 

3.1. Question 3a: Relevant Offences 

 

UUW have been convicted of a number of relevant offences; these are detailed in the document “List of 

Relevant Offences for United Utilities Water Limited (formerly United Utilities Water Plc and North West 

Water Limited)” included with the application. 

3.2. Question 3b: Technical Ability  

 
Technically competent management will be provided by UUW’s Environmental Regulatory Advisers (ERAs). 

A copy of the relevant COTC certificate for the site’s ERA is provided at Appendix A. 

3.3. Question 3d: Management Systems 

 

UUW operates a Business Quality and Environmental Management System (BQ&EMS) which is certified 

against the ISO 9001 and 14001 standards. A copy of UUW’s ISO 14001 certificate is included at 

Appendix B. 

 

A Management System Summary for the installation is included at Appendix C.  

 

Due to the non-flammable nature of wastes handled at the installation, the site falls outside the 

requirement to prepare and operate a fire prevention plan (FPP). 

3.4. Question 5a: Plans 

 

A site location plan for the WwTW is provided at Appendix D. A permit boundary, site layout and emission 

points plan for the sludge treatment installation are provided at Appendix E. 

3.5. Question 5b: Site Condition Report 

 

A H5 Site Condition Report (SCR) is provided in Section 10. 

 

Geo-technical ground investigations have previously been undertaken at the site which include the 

Installation area. During ground investigations undertaken in 2012 and 2013, soil samples were tested for a 

range of metals, pH, sulphate, and total petroleum hydrocarbons. Although the chemical analysis was 

undertaken eight years previously, the site is mostly hard surfaced and there have been no major spill 

events since this time. It is therefore considered to be largely representative of current conditions and has 

been used to provide reference data for the baseline soil conditions.  

3.6. Question 5c Provide a Non-Technical Summary of Your Application 

 

Please see Section 2 of this report. 
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3.7. Question 6: Environmental Risk Assessment  
 

Please see Section 9 of this report for a risk assessment and management plan. 

3.8. Question 6b: Climate Change Risk Screening  

 

As this is a new bespoke installation environmental permit application that is expected to operate for more 

than 5 years, a climate change risk assessment has been undertaken. The screening score for the Works is 

5 on the following basis: 

 

1. Timescale. A permit will be required for this site/activity for between 20 and 40 years from now – 3 

points 

2. Flooding. The Works is situated in the River Calder catchment basin. Although the river is only 

around 90m to the west of the Works at its closest point, the flood risk is classified as Very Low 

(less than 0.1% chance of flooding) – 1 point 

3. Water Use. Mains water is required for polyelectrolyte make up and for operation of the boiler – 1 

point 

 

A score of 5 or more, requires a climate change risk assessment to be submitted. 

 

A climate change risk assessment has been completed using the EA climate change risk assessment 

worksheet for the north west England river basin district. This is provided in Appendix F.  

 

The risk assessment indicates that there is a moderate to low risk of surface water flooding associated with 

the potential for increased rainfall intensity and an increase in average winter rainfall.  This could arise 

from surface water drains on site becoming hydraulically overloaded. The risk will be reduced by ensuring 

that surface water drains are adequately maintained and periodically cleaned out to maximise 

throughflow. Visual monitoring of bund water levels during periods of heavy rainfall and pumping out 

rainwater as required will ensure that pipework, valves and pumps do not become submerged. All other 

climate change variables are assessed as being of low or negligible risk.  

 

  



Burnley WwTW Sludge Treatment Facility 
Environmental Permit Application 
 

Copyright © United Utilities Water Limited 2019    10 

4. Application Form B3 Supporting Information 

4.1. Question 1: What activities are you applying for 

 

The permitted activities proposed under this application are detailed in Table 1A. 

 

Table 1A: Permitted activities 

Activity listed in Schedule 1 of 
the EP Regulations  

Description of specified 
activity and WFD Annex I and 
II operations 

Limits of specified activity and waste 
types 

S5.4 A(1)(b)(i) Recovery or a mix 
of recovery and disposal of non-
hazardous waste with a capacity 
exceeding 75 tonnes per day (or 
100 tonnes per day if the only 
waste treatment activity is 
anaerobic digestion) involving 
biological treatment. 

 

R3: Recycling/reclamation of 
organic substances which are 
not used as solvents. 

From receipt of sewage sludge from the 
thickened sludge tank and subsequent 
thermal hydrolysis plant through to 
digestion and recovery of by-products 
(digestate). 

Anaerobic digestion of waste in one 
primary digestion tank followed by 
burning of biogas produced from the 
process. 

Directly Associated Activities 

Receipt and storage of sludges 
pending recovery via the S5.4 
A(1)(b)(i) activity. 

R13: Storage of waste pending 
the operations numbered R1 to 
R12 (excluding temporary 
storage, pending collection, on 
the site where it is produced). 

Storage of non-hazardous sewage sludge 
prior to anaerobic digestion. 

Storage of non-hazardous sewage sludge 
post anaerobic digestion. 

Blending and mixing of imported sewage 
sludge with indigenous site-produced 
sewage sludge from within the works. 

1 x raw sludge wet well 

1 x thickened sludge silo 

2 x digested sludge tanks 

1 x digested sludge cake bay 

Sludge screening and 
thickening/dewatering 
associated with the S5.4 
A(1)(b)(i) activity. 

R13: Storage of waste pending 
any of the operations numbered 
R1 to R12 (excluding temporary 
storage, pending collection, on 
the site where it is produced) 

R3: Recycling/reclamation of 
organic substances which are 
not used as solvents 

Screening and thickening of non-
hazardous sewage sludge within the 
following plant: 

2 x sludge screens (strain presses) 

5 x centrifuges (including polyelectrolyte 
dosing) – 2 pre-digestion and 3 post-
digestion 

Pre-treatment of centrate by 
dissolved air floatation 

D9: Physico-chemical treatment 
not specified elsewhere in this 
Annex which results in final 
compounds or mixtures which 

From the receipt of centrate into the 
dissolved air flotation (DAF) unit from the 
2 x thickening centrifuges to the centrate 
buffer storage tank.  
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Activity listed in Schedule 1 of 
the EP Regulations  

Description of specified 
activity and WFD Annex I and 
II operations 

Limits of specified activity and waste 
types 

are discarded by means of any 
operation numbered D1 to D12 

Pre-treatment of sewage sludge 
prior to anaerobic digestion for 
recovery by means of treatment 
in a thermal hydrolysis plant. 

R3: Recycling/reclamation of 
organic substances which are 
not used as solvents 

From receipt of non-hazardous sewage 
sludge into the thermal hydrolysis plant to 
discharge of treated sludges into the 
anaerobic digestion S5.4 A(1)(b)(i) activity 
for recovery. 

Odour abatement Odour control units From receipt of odours from the sludge 
presses, screened sludge tank, degassing 
tank, digested sludge tanks, post 
digestion dewatering centrifuges and 
centrate buffer tank to emission to air. 

Biogas storage and combustion R1: Use principally as a fuel to 
generate energy 

From the receipt of biogas produced at 
the on-site anaerobic digestion process, 
followed by siloxane removal in carbon 
filters and combustion in one combined 
heat and power (CHP) engine with the 
associated release of combustion gases. 

Combustion of gas oil Burning of gas oil in steam boiler From receipt of gas oil, to combustion of 
fuel and delivery of steam to the thermal 
hydrolysis plant.   

Flaring of excess biogas  D10: Incineration on land From the receipt of biogas produced at 
the on-site anaerobic digestion process to 
incineration with the release of 
combustion gases. 

Use of one auxiliary flare required only to 
manage excess biogas, and/or periods of 
breakdown or maintenance of the CHP 
engine. 

Raw materials storage and 
handling 

Raw materials storage and 
handling 

From delivery and acceptance of raw 
materials to storage awaiting use on site. 

Disposal of process liquors to the 
UWWT flow to full treatment 

D13 From generation of process liquors 
(filtrate, biogas condensate, blowdown 
from the steam boiler and spent water 
from the odour control unit bio-scrubber 
blowdown water) to discharge into the 
inlet flows of the WwTW. 

 

Maximum Throughput  

 

The maximum design capacity at the facility is 630,720m3 of wet sludge per year (equating to 

approximately 630,720 wet tonnes). 
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Types of Waste Accepted 

 

Table 1B details the waste the installation will accept – this waste arises from the on-site, off-installation 

wastewater treatment works and is also imported from other wastewater treatment works. 

 

Table 1B: Types of Waste 

19 WASTES FROM WASTE MANAGEMENT FACILITIES, OFF-SITE WASTE WATER TREATMENT 

PLANTS AND THE PREPARATION OF WATER INTENDED FOR HUMAN CONSUMPTION AND 
WATER FOR INDUSTRIAL USE 

19 08 Wastes from wastewater treatment plants not otherwise specified 

19 08 05  sludges from treatment of urban wastewater  

4.2. Question 2: Emissions to Air, Water and Land 

 

Point Source Emissions to Air 

There are nine point-source emissions to air from the following locations:  

 

• A1 - CHP biogas engine  

• A2 – Steam Boiler  

• A3 - Flare 

• A4 – the Odour Control Unit (OCU) serving the De-gassing Tank 

• A5 – the Odour Control Unit (OCU) serving the screenings building and screened sludge buffer tank  

• A6 – the Odour Control Unit (OCU) serving the digested sludge buffer tank, centrate buffer tank and 

centrifuge cross conveyors  

• A7 & A8 – Digester pressure vacuum relief valves  

• A9 – Gas Holder pressure vacuum relief valve  

 

The location of these discharge points is shown on the site layout plan at Appendix E.  

 

Please refer to Section 4.4 for details of combustion emissions monitoring and an assessment of these 

emissions (A1-A3).  

 

Please refer to Section 5.4 for details of gas emission controls from the AD facility.  

 

Please refer to Section 6 for details of odour assessment and control. 

 

Point Source Emissions to Sewer, Water and Land 

There are no point source emissions to sewer, water or land from this installation.  

 

All surface water drains at Burnley WwTW are connected to the site’s internal private drainage system, i.e. 

the site is self-contained with surface water being returned to flow to full treatment. 

 

There are four discharges of wastewater from the sludge treatment process to the internal drainage 

system: 
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• Condensate from the gas de-humidifier on the biogas treatment system  

• Condensate from condensate pots on the biogas lines 

• Blowdown from the steam boiler 

• Spent water from the odour control unit bio-scrubber. 

 

These flows are discharged to the on-site wastewater treatment process flow to full treatment.  

 

Fugitive Emissions 

The Environmental Risk Assessment and Management Plan provided in Section 9 assesses potential 

fugitive emissions from the installation. 

4.3. Question 3a: Technical Standards 

 

A block diagram of the process is provided at Appendix G. Please refer to Section 5 for a description of the 

operating techniques for the installation.  

 

Please refer to Section 8 of this report for the BAT assessment. 

4.4. Question 4a: Measures for Monitoring Emissions 

 

UUW commissioned Jacobs UK Limited to carry out an Air Quality Impact Assessment (AQIA) to assess the 

potential impact of emissions from the CHP engine (emission point A1) and boiler (emission point A2).   

The CHP engine is fuelled by biogas and has a thermal input of 1.6MW.  The boiler is a dual fuel design and 

can run on biogas but has only ever been run on gas oil. The emissions were therefore modelled on gas oil. 

The thermal input of the steam boiler is 1.3MW. 

 

A copy of the AQIA report is provided in Appendix H. The assessment considers: 

 

• The potential impact on human health due to emissions of pollutants.  The pollutants considered 

include nitrogen dioxide (NO2); carbon monoxide (CO); sulphur dioxide (SO2), total volatile organic 

compounds (TVOC’s) and particulate matter (PM10, particles with an aerodynamic diameter of 10 

microns or less and PM2.5, particles with an aerodynamic diameter of 2.5 microns or less); and  

• The potential impact on vegetation and ecosystems due to emissions of oxides of nitrogen (NOx) 

and SO2. 

 

For the CHP engine, the NOx, CO and TVOC emission concentrations were derived from the Environment 

Agency’s guidance ‘Guidance for monitoring landfill gas engine emissions’ (Environment Agency, 2010).  

For SO2, in the absence of a specific emission limit value, the SO2 emission concentration typically used in 

similar permit applications for biogas fuelled engines has been applied.  This is a conservative approach to 

the assessment as, in practice, the CHP engine SO2 emission concentration is likely to be lower than that 

applied in the model.  For particulates, in the absence of a specific emission limit value, the emission 

concentration was derived from a previous study of landfill gas engines (Land Quality Management Ltd, 

2002).   
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For the boiler, as a worst-case approach to the assessment, the NOx emission concentration is based on 

the emission limit values for existing medium combustion plants other than engines and gas turbines as 

regulated under the Medium Combustion Plant Directive (MCPD).  The SO2 emission concentrations have 

been derived based on the fuel consumption and the sulphur content of the diesel fuel of 0.1%.  For CO, in 

the absence of a specific emission limit value, the CO emission concentration was obtained from Defra’s 

Process Guidance Note 1/3,’Statutory Guidance for Boilers and Furnaces 20-50MW thermal input’ (Defra, 

2012). 

 

The air quality assessment indicates that the predicted off-site concentrations and predicted 

concentrations at sensitive human and ecological receptors do not exceed any relevant long-term or short-

term air quality objectives or guidelines.   

 

Emissions monitoring for the CHP engine stack (A1) was undertaken in May 2020 by EnviroDat Limited on 

behalf of UUW. The monitoring results are presented in Table 2A below.  

 

Table 2A: CHP emissions monitoring data 

 
 

The actual emissions concentrations (EC) from the monitoring undertaken, when converted to 15% oxygen, 

are less than the emission concentrations modelled, thus a conservative approach has been used. These 

values are presented in Table 2B. 

 

Table 2B: CHP emissions monitoring data vs modelled data  

Parameter 
Modelled EC at 15% 

O2 

Monitored EC at 5% 

O2 (May 2020) 

Monitored EC at 15% 

O2 

MCPD 

NO2 186 992 137 
190 (after Jan 1st 

2030) 

CO 519 370 368 N/A 

 

The emissions for nitrogen oxides have been compared to the specified generator emission limit values set 

out in the Medium Combustion Plant Directive (transposed by Schedule 25A of The Environmental 

Permitting (England and Wales) (Amendment) Regulations 2018). For biogas engines the standard emission 

limit value (ELV) for nitrogen oxides is 190mg/Nm3 at 15% oxygen. When standardised to an oxygen 
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concentration of 15%, the monitored emission concentration of 137mg/Nm3 in May 2020 shows that this 

limit is easily achievable by the engine. It should be noted that the emission concentrations set out in the 

MCPD do not apply to existing plant until the 1st January 2030. 

 

There are no emission limits specified for carbon monoxide in the Medium Combustion Plant Directive.  

 

There is no requirement to assess the flare emissions which are of short duration, under abnormal 

operating conditions. The running time of the flare is recorded.  

 

The CHP engine and boiler are serviced in accordance with the manufacturer’s recommended frequency. 

Additional maintenance tasks are undertaken based on UUW’s experience of running such plant. 

 

The OCU stacks have been included as a point source emission as all point source emissions are required to 

be identified within a permit application. Our similar permits for sludge storage and treatment do not 

generally require monitoring of the emissions from OCU stacks; instead more general odour 

monitoring/observations (e.g. sniff tests) are routinely undertaken around the site. The site operates an 

Odour Management Plan (OMP), a copy of which is provided with this application. 

4.5. Question 6a: Describe the Basic Measures for Improving how Energy Efficient the Activities Are 

 

The thickening processes themselves are not energy intensive, so there is limited opportunity for 

improving energy efficiency. When selecting new and/or replacement pumps and motors, energy 

efficiency is one of the factors considered. 

 

Renewable electricity and heat are generated by the CHP engine. The CHP provides heat to assist a boiler, 

which then provides steam to the Thermal Hydrolysis Plant. All of the electricity produced by the CHP 

facility is used by the installation and the WwTW.  

 

The digester is suitably insulated.  

 

The power demand for the site is monitored by UUW’s energy team. 

4.6. Question 6b: Provide a Breakdown of Changes to the Energy the Activities Use and Create 

 

UUW monitor and record energy consumption at the Burnley WwTW. Power consumption can be tracked 

on a half hourly, daily and monthly basis.  

 

Currently, electrical consumption for the sludge treatment process cannot be differentiated from the 

water treatment process. However, the annual consumption for 2020 has been estimated using the total 

site consumption figure and deducting consumption for the most significant sewage treatment electricity 

consuming assets (measured using power clips). Thus, the annual consumption figure for the sludge 

treatment process is estimated at 2,118,650 kWh. 

 

Power clips are being installed on the sludge treatment assets and will be in place at the time of permit 

issue so that it will be possible to accurately monitor consumption for the installation going forward. A 
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baseline will be established for electrical consumption of key assets such as the centrifuges which will help 

to identify potential opportunities for energy efficiency. 

 

 

 

Table  provides the kW rating for all of the pumps and mixers used for movement and management of the 

sludge. 

 

Table 3: Energy Ratings 

Asset Total kW rating 

Centrate Anti-Foam Dosing Unit 0.5  

No.1 Polymer Dosing Pump 1.5  

No.3 Polymer Dosing Pump 1.5  

No.2 Polymer Dosing Pump 1.5  

DAF Poly Metering Pump 0.06  

DAF Poly Dosing Pump No 1 0.75  

DAF Poly Dosing Pump No 2 0.75  

No.1 Centrate Transfer Pump 5.5  

No.2 Centrate Transfer Pump 5.5  

DAF Centrate Transfer Pump 1 7.5  

DAF Centrate Transfer Pump 2 7.5  

No.1 Centrate Return Pump 15  

No.2 Centrate Return Pump 15  

Dewatering Centrate Return Pump No.1 1  

Dewatering Centrate Return Pump No.2 1  

DAF Recirculation Pump No. 1 22  

DAF Recirculation Pump No. 2 22  

Centrifuge Sludge Feed Pump No.1 7.5  

Centrifuge Sludge Feed Pump No.2 7.5  

Centrifuge Sludge Feed Pump No.3 7.5  

DAF Feed Pump No.1 22  

DAF Feed Pump No.2 22  

DAF Sludge Transfer Pump No.1 2.2  

DAF Sludge Transfer Pump No. 2 2.2  

No1 Potable Water Booster Pump for Poly 2.39  

No2 Potable Water Booster Pump for Poly 2.39  

No.1 Polymer Dilution Pump 4  

No.2 Polymer Dilution Pump 4  

No.3 Polymer Dilution Pump 4  

No.1 Polymer Transfer Pump 1.5  

No.2 Polymer Transfer Pump 1.5  

Centrifuge Final Eff. Booster Pump No.1 1.5  

Centrifuge Final Eff. Booster Pump No.2 1.5  

Polymer Transfer Pump 0.55  
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Asset Total kW rating 

Polymer Recirculation Pump 0.55  

Polymer Mixing Pump 1.28  

Sludge Recirculation Pump No 1 9.2  

Sludge Recirculation Pump No 2 9.2  

No.1 Sludge Transfer Pump 7.5  

No.2 Sludge Transfer Pump 18.5  

Strain Press Feed Pump No.1 15  

Strain Press Feed Pump No.2 15  

Screened Sludge Transfer Pump 1 15  

Screened Sludge Transfer Pump 2 23  

Polymer Dosing Pump No. 1 9.2  

Polymer Dosing Pump No. 2 9.2  

Thickener Basement Supernatant 1.5  

Thickener Basement Supernatant 1.5  

Thickened Centrate Transfer Pump No. 1 9  

Thickened Centrate Transfer Pump No. 2 9  

Thickened Centrate Return Pump No. 1 11  

Thickened Centrate Return Pump No. 2 11  

Sludge Thickening Feed Pump No. 1 22  

Sludge Thickening Feed Pump No. 2 22  

Thickened Sludge Transfer Pump No. 1 22  

Thickened Sludge Transfer Pump No. 2 22  

Digestor 1 Mixing System Chopper Pump 37  

No.1 Strained Sludge P/P to Digester Buffer Tank 15  

No.2 Strained Sludge P/P to Digester Buffer Tank 15  

Thermal Hydrolysis Feed Pump No. 1 7.5  

Thermal Hydrolysis Feed Pump No. 2 7.5  

Stream 1 Digester Feed Pump 4  

No.1 Digested Sludge Transfer Pump To 15  

No.2 Digested Sludge Transfer Pump To 15  

Digested Sludge Storage Feed Pump No. 1 2.2  

Digested Sludge Storage Feed Pump No. 2 2.2  

DAF Flocculator 1  

Polymer Mixer 1.138  

Polymer Mixing Tank Agitator 1  

Total 589.95 kW 

4.7. Question 6c: Specific Measures for Improving Energy Efficiency 

 

The thickening processes themselves are not energy intensive, so there is limited opportunity for 

improving energy efficiency. When selecting new and/or replacement pumps and motors, energy 

efficiency is one of the factors considered. 



Burnley WwTW Sludge Treatment Facility 
Environmental Permit Application 
 

Copyright © United Utilities Water Limited 2019    18 

4.8. Question 6d: Raw Materials 

 

The main raw materials used are polyelectrolyte powder and potable water (for polyelectrolyte make up) 

and diesel to fuel the steam boiler. Details of storage and usage are provided in Table 4.  

 

Table 4: Raw Materials 

Schedule 1 
Activity 

Raw Material Maximum Storage Annual 
throughput 

(tonnes / year) 

Description of the 
use of the raw 
material including 
any main hazards 
(include safety data 
sheets) 

Anaerobic 
digestion 

Polyelectrolyte 
powder 

For sludge thickening (BASF 
Zetag 8180) - 5 x 700kg bags  

For the dewatering sludges 
(BASF Zetag 8187) - 7 x 700kg 
bags  

Variable, as 
required 

Used to enhance 
thickening of the 
sludge 

Anaerobic 
digestion 

Potable water 60m3 Variable, as 
required 

Used to enhance 
thickening of the 
sludge 

Anaerobic 
digestion 

Diesel  15,000 litres Variable, as 
required 

Used to fuel boiler 

Anaerobic 
digestion 

Final effluent No storage, pumped directly 
from final effluent channel at 
WwTW 

Variable, upon 
demand 

Used as wash down 
waters 

4.9. Question 6e: Waste 
 

The treatment process produces waste screenings via the strain press. It is essential that these are 

removed from the sludge in order to attain the required sludge quality. Screenings are currently sent to 

landfill as there are currently no viable recycling or recovery routes available. During 2020, 24m3 of 

screenings were generated for off-site disposal.  

 

Centrate from the centrifuge processes for thickening and dewatering sludge is returned to the head of the 

wastewater treatment works (after the storm overflow).  

 

Periodically it is necessary to remove grit that has accumulated in the Digester, this is disposed of to landfill 

as there are currently no viable recycling or recovery routes available. 

 

Ancillary waste streams are limited to spent chemical containers and maintenance generated wastes.  

 

Limited amounts of servicing and maintenance waste are expected to be produced and these will be 

managed in accordance with the waste hierarchy. 
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4.10. Question 7: Installations that include a Combustion Plant 

 

Biogas is combusted in a Jenbacher JMC312GS-B.L engine, having an electrical output of 637KW/h. The 

thermal input of the engine is 1.5MW. The CHP provides heat to assist a boiler, which then provides steam 

to the Thermal Hydrolysis Plant.  

 

The boiler is a dual fuel design and can run on biogas but has only ever been run on gas oil. The biogas feed 

line is locked off. The thermal input of the boiler is 1.3MW. 

 

Table 5: Combustion Plant 

Equipment Fuel Type Specification Thermal Input  

CHP Engine Biogas Electrical output - 637KW/hr 1.5MWth 

Hot water/Steam Boiler Gas oil Flow rate – 3,640kg/hr 1.3MWth 

Flare Biogas Flow rate - 362kg/hr N/A 
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5. Technical Description and Operations 

5.1. Pre-acceptance, Acceptance and Storage of Waste 

 

The wastewater sludge received for treatment consists of sludges imported from other WwTW and 

indigenous sludges produced from Burnley WwTW (on-site). There are no requirements for pre-acceptance 

or acceptance procedures for identification and characterisation of this sludge as the site is a dedicated 

treatment plant for a single waste stream (sewage sludge) produced only by UUW WwTWs and delivered 

to Burnley WwTW by tanker. WwTW’s sludge streams are well known and have been fully characterised 

over the years, therefore no pre-acceptance procedures are required for this waste and there will not be 

any waste enquiries for acceptance at the installation.  

 

Sludge treatment is carried out in accordance with Hazard Analysis and Critical Control Points (HACCP) 

Code of Practice, which ensures that the quality of the sludge produced is suitable for use on agricultural 

land. A HACCP Plan is maintained as part of the overall site management system and includes the relevant 

monitoring and sampling requirements, in addition to process validation data. Any treated sludge with is 

non-HACCP compliant will be sent for further treatment or disposed of off-site in accordance with all 

relevant Duty of Care requirements. 

 

Imported wastewater sludge arrives at the site via tanker and is pumped into the wet well within the 

installation boundary. The following sludge acceptance/recording procedures are used at Burnley and 

similar sludge reception/treatment sites: 

 

• United Utilities Bioresources is responsible for the movement of all UUW sludges produced. The 

“PODFather” system is used to plan and manage the movement of UUW tankers transporting UUW 

sludges between wastewater treatment works. POD stands for “Proof of Delivery”. 

• PODFather provides a link each week to Process Controllers (PC) at export sites, the PC then 

provides information relating to sludge levels on site and what volume they need exporting the 

following week. 

• Import sites provide information on what volume they are able to accept and ensure that volumes 

received are within Permit and licence conditions. 

• Sludge loggers linked to the PODFather system are present at all import sites; they automatically 

monitor the quantity and the dry solids (DS) content of the sludge imports as they are discharged 

from the tanker.  

• The PODFather system records all sludge movements, detailing the site it has come from, the 

volume, the quality (dry solids content) and date and time delivered. These records are all kept 

electronically and used in the quarterly submissions to the EA as well as the annual reporting to 

OFWAT. 

• Routine sludge samples are taken daily. 

• The tanker discharge point has a WaSP system that doesn’t allow discharge unless the tanker driver 

has the correct access fob. As well as allowing the discharge to take place, the driver has to enter 

details such as name, registration number and sludge source, these records are kept as part of the 

duty of care compliance. 
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5.2. Waste Treatment and Processing 

 

A process block diagram for the sludge treatment process is included at Appendix G. 

 

Indigenous sludge from the WwTW is fed from the three primary tanks automatically by three timer-

controlled pumps. This is a combination of raw sludge and surplus activated sludge (SAS). The sludge is 

pumped into a receiving wet well. Sludge tanker imports from other wastewater treatment works are also 

off-loaded and pumped directly into the wet well. The untreated sludge is then pumped to a screening 

plant. 

 

 
Photo 1: Receiving wet well 

 

The screening plant comprises two Huber Strainpress units, operating on a duty/stand-by basis. A 

Strainpress is a horizontal, cylindrical coarse material separator comprising a screening zone, press zone 

and a discharge section. Coarse material retained on the cylindrical screen is removed by a coaxial screw 

and pushed into the press zone where the material is compacted and dewatered. The system does not use 

water as backwash is not necessary.  The separated solids are deposited in skips beneath the Strainpresses. 

The solids skips are housed in a steel-clad enclosure fitted with a roller shutter door. The screened sludge is 

pumped to a storage tank. 

 

From the screened sludge tank, the sludge passes through macerators to two centrifuges to be thickened. 

The centrifuges are housed in individual steel enclosures. Polyelectrolyte is automatically dosed into the 

centrifuges to enhance the sludge thickening process.  
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Photo 2: Thickening centrifuges and polyelectrolyte dosing system 

 

Liquid separated by the centrifuge process (centrate) may be passed through a dissolved air flotation (DAF) 

unit for solids removal. Separated solids are pumped to the digested sludge storage tanks. Treated 

centrate from the DAF unit is gravity fed to a collection tank and then pumped to the centrate storage 

tank. The DAF unit can be by-passed with the centrate being pumped directly into the storage tank. 

 

The thickened sludge from the centrifuges is pumped via duty/standby pumps into a sludge storage silo.  

 

Sludge from the silo is fed into a thermal hydrolysis (TH) plant at around 16-18% dry solids. The TH plant is 

housed in a dedicated building and comprises a pulper, four reactors and a flash tank.  The TH process 

sterilises the sludge and reduces its viscosity (by breaking down gelatinous cell structures). The process 

operates at high temperatures and pressure. Steam and heat are provided by a dedicated steam boiler and 

the CHP engine.   

 

The pulper has the role to homogenise and pre-heat the sludge to a temperature close to 100°C, using 

steam recovered from the flash tank. From the pulper, the warm sludge is fed continuously to the reactors, 

in a sequential process that ensures sealed batches of sludge in each reactor. Once a reactor fills up, sludge 

flows to the next available one. There are four reactor vessels. When the reactor is full and sealed, steam is 

pumped to raise the temperature to 160 to 180°C at a pressure of about 6 bars. The thermal hydrolysis 

process is typically set at 30 minutes for each batch, to ensure pathogen kill. 

 

From the final reactor, the now sterilised and hydrolysed sludge is passed to the flash tank, which operates 

at atmospheric pressure. The sudden pressure drop leads to substantial cell wall destruction of the organic 

matter in the sludge. The steam generated by the pressure release is returned to the pulper to preheat the 

incoming sludge. The flash tank is protected from over pressurisation by a bursting disk.  
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Leaving the flash tank, the sludge is diluted and cooled by the addition of UV treated final effluent water 

and use of a heat exchanger.  

 

Cooled sludge is batch fed into the digester at between 2.5 and 6.5m3/hr. The feed is controlled by 

actuated valves but can be manually overridden. The digester is a concrete fixed roof tank with a capacity 

of 2,025m3. 

 

The digestion process operates under mesophilic conditions, with an optimum temperature range of 40-

42oC.  The retention time of sludge in the digester is approximately 14 - 20 days.  Two temperature probes 

are fitted to the digester, displaying operating temperatures on the SCADA in the Control Room. The 

digester operates at 15mBar pressure. Gas pressure in the tank is continually monitored and displayed on 

the SCADA. If temperature or pressure levels are out of range, these will display on the control screen. The 

digester is mixed via an externally fitted chopper/mixer pump. 

 

The digester is provided with overfill protection. An overfill limit stops all pumping if the maximum feed 

capacity has been pumped into the digester in a 24-hour period. Level indicators connected to a PLC allow 

tank levels to be monitored on the SCADA. High level alarms are displayed on the control screen.  

 

Sludge can be drawn off from the digester and re-circulated via the TH plant.  

 

There is a second digester at the site which is not used and is isolated. This has not been used since the 

construction of the TH plant. There are no plans to bring this digester back into use. 

  

Biogas generated in the digester is drawn off directly to the CHP engine for combustion.  When gas 

production exceeds the CHP gas consumption, excess biogas is diverted to the biogas storage tank (gas 

holder). There are two safety pressure vacuum relief valves on the roof of the digester tank which will 

operate automatically if a set pressure is exceeded. See Section 5.4 for further details. 

 

From the digester, the digested sludge is pumped into a de-gassing tank. The purpose of the de-gassing 

tank is to blow compressed air into the sludge to cease the anaerobic biogas production. The de-gassing 

tank vents are connected to an odour control unit (see Section 6.1). The tank is protected from over 

pressurisation by a bursting disk.  

 

From the de-gassing tank, the digested sludge is passed into two holding tanks. Following storage in these 

tanks, the sludge is fed through a final de-watering process. This is undertaken in a dedicated building and 

comprises three macerators, three dewatering centrifuges and a polyelectrolyte make up system.  

 

Centrate discharged from the centrifuges is discharged into a buffer tank outside the building. The liquor is 

returned to the inlet of the WwTW, downstream of the storm tanks.   
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Photo 3: De-gas Tank adjacent to 
Digester 

Photo 4: Digested sludge holding tank 

 

De-watered digestate cake is carried by a conveyor and deposited in a concrete surfaced and walled 

storage bay. The cake is transferred onto trucks using an excavator and loading shovel and removed off 

site for agricultural land spreading. Cake storage amounts vary depending upon production and availability 

of the land bank for spreading. Sufficient capacity is provided to enable storage to manage these variables. 

 

 
Photo 5: Digestate cake storage area 
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Table 6: Tank construction and capacity 

Tank Name Construction Tank Capacity 

m 3 

Screened Sludge Tank Former secondary digester, refurbished in 2015. 

Reinforced concrete construction, enclosed 

2,500 

Thickening Centrate 
Collection Tank 

Plastic construction, enclosed 8.2  

Thickening Centrate Storage 
Tank 

Glass-fused-to-steel construction, enclosed 200 

Thickened sludge silo Glass-fused-to-steel construction, cylindrical, 
enclosed, top fed. New in 2015 

353 

TH Pulper Tank Stainless steel construction. New in 2015 4 

TH Reactor Tank 1 Stainless steel construction. New in 2015 2 

TH Reactor Tank 2 Stainless steel construction. New in 2015 2 

TH Reactor Tank 3 Stainless steel construction. New in 2015 2 

TH Reactor Tank 4 Stainless steel construction. New in 2015 2 

TH Flash Tank Stainless steel construction. New in 2015 4 

Digester Tank Reinforced concrete construction. Enclosed, 
refurbished in 2015 

2,025 

Degassing Tank GRP construction. New in 2015. Enclosed, vented to 
OCU 

46 

Digested Sludge Tank No.1 Glass-fused-to-steel, enclosed 763 

Digested Sludge Tank No.2 Glass-fused-to-steel, enclosed 763 

Dewatering Centrate Buffer 
Tank 

Glass-fused-to-steel tank, enclosed 217 

Diesel Steel, internally bunded to 110% capacity  15 

5.3. Poly-dosing System 

 

Polyelectrolyte powder for sludge thickening and dewatering is stored in 700kg bags. The powder is made 

up with potable water in the polymer make up tanks and automatically dosed into the centrifuges. The 

make-up tanks are housed within the centrifuge buildings.  

5.4. CHP/Gas Management System 

 

Biogas generated in the digester is drawn off directly to the CHP engine for combustion.  When gas 

production exceeds the CHP gas consumption, excess biogas is diverted to the biogas storage tank (gas 

holder). This is a floating roof tank with a storage capacity of 900m3. The biogas pressure and levels within 

the gas holder are transmitted to a PLC and displayed on the SCADA. There is a pressure vacuum relief 

valve on the roof of the gas holder tank.  
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Biogas is passed through one of two carbon filters to remove siloxanes and other VOCs prior to flow to the 

CHP engine. When biogas containing siloxanes is combusted, deposits of solid silicon dioxide form which 

can damage the engine, causing more frequent maintenance and lower generation capacity.  Prior to the 

carbon filters, the biogas passes through a dehumidifier to remove moisture. Gas condensate is discharged 

to drain and returned to the WwTW for treatment.  

 

Biogas is combusted in a 637KW/h CHP engine. Electricity generated is used to power the process and any 

excess power may be exported to the grid.  The CHP combustion emissions are discharged to the 

atmosphere via a single stack, emission point A1. There are two heat exchangers associated with the CHP 

engine. Heated water from the CHP is directed to the steam boiler, with its stack being emission point A2. 

 

If excess biogas is generated or the CHP is not operational (due to maintenance or breakdowns), biogas is 

automatically diverted to the flare. This is an enclosed, ground gas flare. Emissions from the flare are 

released to the atmosphere (emission point A3).  

 

 

 

Photo 6: Biogas Flare Photo 7: Biogas Storage Tank 

5.5. Process Controls 

 

The thermal hydrolysis and anaerobic digestion process are fully automated with key process parameters 

including flow rates, temperature and pressure continually monitored and displayed on the plant SCADA.  

 

The anaerobic digestion process operates within the following process parameters: 

 

• Average retention time - 20 days  

• Average feed rate - 100m3/day (2.5-6.5 m3/hr) 

• Temperature (range) - 40-42oC 

• Volatile acids - 450-750mg/l, average 600mg/l  

• Alkalinity - 6,000-10,000mg/l, average 8,500-9,000mg/l 

• Solids – in 10-11%, out 5.5-6.5% 
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• pH range - 7.8-8.3 

• Gas production – 3,000-6,000 m3/day 

• Gas quality - CH4 –60%, SO2 – 5-30ppm, CO237% 

 

Process information on gas levels, tank levels, gas quality and temperature are continuously monitored and 

displayed on the SCADA system in the control room.  

 

Routine process sampling and testing is undertaken for the FOS/TAC ratio (volatile acid to alkalinity ratio), 

pH and dry solids.  

 

A daily visual tour is also undertaken of the process, including a visual check for foaming in the Digester.  

5.6. Containment and Drainage 

 

Surface water drainage at the sludge treatment facility is a ‘self-contained’ sealed system, i.e. drains on site 

are all connected to private drainage leading to the WwTW inlet. Small quantities of liquid spilled (e.g. 

during connecting and disconnecting pipes) are contained locally with residues washed down into the 

drainage system. However, protection against large spills is provided by the drainage system and on-site 

wastewater treatment works.  

 

The majority of the installation area is hard surfaced so that it is impermeable. However, as is common on 

such sites there are also some gravelled areas which are more vulnerable to spillages. There is also a small 

grassed area; but this is restricted to around the gas holder which does not pose a spill risk. 

 

A site drainage plan is provided at Appendix I. 

5.7. Monitoring and Maintenance Plan 

 
The site operates under an EMS manual detailing the Standard Operating Procedures (SOP’s) and Site 

Specific Instructions (SSI’s) applicable to each process. These instructions have been designed to ensure 

safe and effective operation and to minimise known hazards from the installation and include procedures 

for maintenance, training and accident response.  

 

The Production Manager reviews the EMS for the installation and arranges the necessary updates to 

include the operations, inspection and maintenance of the plant. The Production Manager also arranges 

staffing resources and training for operation, monitoring and maintenance of the plant.  

 

All scheduled maintenance will be set up on the Mobile Asset Resource Scheduling (MARS) and all 

proactive and reactive maintenance undertaken will be recorded on MARS against the requirements of the 

plan.  
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6. Odour Control System 

6.1. Odour Monitoring and Management 

 

The de-gassing tank is connected to an odour control unit (OCU). The OCU has two stages of treatment, 

comprising two dual bed trickling biofilters and a single bed activated carbon adsorber polishing unit. Each 

biofilter has two different layers of media comprising coir fibre and pumice stone to remove the bulk of the 

odorous components. The filter media is wetted with final effluent. Spent effluent is discharged to the 

site’s private sealed drainage system.  The carbon unit polisher adsorbs residual odours. Treated air 

discharges via a stack (emission point A4).  

 

 
Photo 8: Odour control unit biofilters and stack 

 

The odour control unit is monitored using a telemetry system, which allows plant operations personnel to 

be notified by alarm of faults or readings that are out of range. The following parameters are monitored 

continuously: 

 

• Influent air – hydrogen sulphide 

• Discharge stack - hydrogen sulphide 

• Biofilter 1 - outlet to drain conductivity 

• Biofilter 2 - outlet to drain pH 

• Biofilter 1 and 2 - differential pressure 

• Carbon filter differential pressure 

 

The escalation trigger point for hydrogen sulphide emissions is 1,500 ppb. 
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Site staff also carry out daily checks and inspections of the OCU. This includes but is not limited to 

checking: 

 

• All monitors are within their ranges  

• The SCADA for indicated faults  

• The OCU fans for excess vibration or heating  

• The bed pressures across the carbon filter bed via the pressure/transmitter  

• The inlet final effluent conductivity and log. 

 

There are two additional odour control units installed at the facility, namely:  

 

• The screenings building and the screened sludge buffer tank are linked to a wet scrubber and 

activated carbon odour control unit 

• The digested sludge tanks, thickening centrate storage tank and centrifuge cross conveyors are 

linked to a three stage odour control unit consisting of; a catalytic ion filtration roughing prefilter 

(CIF), followed by a dry scrubbing composite filter and a final odour level polishing filtration by a 

VTS (vertical tank scrubber) odour filter. 

 

The site has an Odour Management Plan, this provides details of the odour monitoring carried out at the 
installation and the OCU’s used and a copy is included with this application.   
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7. Application Form F1 Charges 
 

The application charges consist of: 

 

• New application for an installation - Charge A 1.16.2.1 Non-hazardous waste installation - biological 

treatment for recovery; 

• Physical treatment of non-hazardous waste – Charge A 1.16.12 (50% reduction) 

• Habitats assessment - Charge B 1.19.2; and 

• Odour management plan - Charge B 1.19.6. 

 

The total application fee is therefore £19,746.  
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8. BAT Assessment 

8.1. Assessment Against BAT 

 
As this is a waste treatment operation, an assessment of best available techniques (BAT) has been made 
for the installation against the BAT Conclusions for Waste Treatment provided within Commission 
Implementing Decision 2018/1147, published on 17 August 2018. The assessment against BAT is presented 
in Table 7 below.  
 
An Environmental Risk Assessment for the installation is contained in Section 9 of this document. 
 
Table 7: Assessment against BAT conclusions for waste treatment 

BAT conclusions for waste 

treatment reference: 

Treatment of Best Available Technique (BAT) 

BAT 1. Overall 

environmental 

performance 

In order to improve the overall environmental performance, BAT is to 

implement and adhere to an environmental management system (EMS). 

UUW operates the site under a fully certified ISO14001 management 

system. A copy of the ISO14001 certificate is included at Appendix B to this 

document.  

BAT 2. Waste acceptance 

techniques 

BAT is to use all of the techniques given below. 

• Set up and implement waste characterisation and pre-acceptance 

procedures - only indigenous sludges produced by the Burnley 

WwTW and other UUW WwTW works will be accepted at the 

installation under this permit; these wastes are well known to UUW 

and do not require any further characterisation. Sludge treatment is 

carried out in accordance with Hazard Analysis and Critical Control 

Points (HACCP) Code of Practice, which ensures that the quality of 

the sludge produced is suitable for use on agricultural land. A 

HACCP Plan is maintained as part of the overall site management 

system and includes the relevant monitoring and sampling 

requirements, in addition to process validation data. Any treated 

sludge with is non-HACCP compliant will be sent for further 

treatment or disposed of off-site in accordance with all relevant 

Duty of Care requirements. 

• Set up and implement waste acceptance procedures – as above; 

indigenous sludge is delivered directly to the installation via an 

underground pipe from the primary settlement tanks to a wet well. 

Imported sludge from other UUW WwTW sites arrives at the site via 

road tanker and is pumped from the tanker off-loading point into 

the wet well. 

• Set up and implement a waste tracking system and inventory - refer 

to BAT 5 for imported sludge. 

• Set up and implement an output quality management system - 

treated sludge in the form of digestate cake is recovered to land in 

accordance with The Sludge (Use in Agriculture) Regulations 1988. 
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BAT conclusions for waste 

treatment reference: 

Treatment of Best Available Technique (BAT) 

• Ensure waste segregation – not applicable, only one waste stream is 

treated at the installation 

• Ensure waste compatibility prior to mixing or blending of waste - not 

applicable, only one waste stream is treated at the installation 

• Sort incoming solid waste – not applicable 

BAT 3. Inventory of waste 

water and waste gas 

streams 

In order to facilitate the reduction of emissions to water and air, BAT is to 

establish and to maintain an inventory of wastewater and waste gas 

streams, as part of the EMS. 

Not applicable - only indigenous sludges produced by the Burnley WwTW 

and other WwTW works will be accepted at the installation under this 

permit. A process flow diagram is available at Appendix G. 

BAT 4. Storage of waste In order to reduce the environmental risk associated with the storage of 

waste, BAT is to use techniques to optimise storage locations, provide 

adequate storage capacity and safely store wastes. 

The maximum storage capacity of the tanks is adequate for the process flow 

and the quantity of waste in the tanks is monitored by level probes 

connected to PLCs and displayed on the SCADA. All treatment tanks and 

pipework are enclosed. The only open storage of waste is the screening 

solids arising from the Strainpress and digestate cake.  The screenings skip is 

housed in a building with a roller shutter door to reduce the risk of pests 

(birds and rats). A Pest Control contractor provides pest control services for 

the site. 

BAT 5. Handling and 

transfer of waste 

In order to reduce the environmental risk associated with the handling and 

transfer of waste, BAT is to set up and implement handling and transfer 

procedures. 

Indigenous sludge is piped directly from the primary settlement tanks to a 

to a wet well within the installation. 

Imported sludge from other UUW WwTW arrives at the site via tanker. 

United Utilities Bioresources is responsible for the movement of all UUW 

sludges produced. The “PODFather” system is used to plan and manage the 

movement of UU tankers transporting UUW sludges between wastewater 

treatment works. POD stands for “Proof of Delivery”. The system records all 

sludge movements, detailing the site it has come from, the volume, the 

quality (dry solids content) and date and time delivered. These records are 

all kept electronically and used in the quarterly submissions to the EA as 

well as the annual reporting to OFWAT. 

BAT 6. Emissions to water Not applicable – there are no emissions to water from the installation. 

BAT 7. Emissions to water Not applicable – there are no emissions to water from the installation. 

BAT 8. Emissions to air BAT is to monitor channelled emissions to air from physio-chemical 

treatment processes with at least the frequency given below, and in 

accordance with EN standards: 

• Dust – once every six months 
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BAT conclusions for waste 

treatment reference: 

Treatment of Best Available Technique (BAT) 

• NH3 - once every six months 

For biological treatment processes BAT is to monitor channelled emissions to 

air with at least the frequency given below: 

• H2S – once every six months 

• NH3 - once every six months 

• Odour concentration – once every six months 

The channelled emissions to air i.e. point source emissions are shown on the 

plan at Appendix E. 

Emissions from the odour control units are monitored in accordance with 

the OMP. Emissions from the gas engine exhausts are monitored in 

accordance with the current environmental permit requirements. The 

potential for dust emissions is very low as it is a wet treatment process.  

BAT 9. Emissions to air Not applicable – there are no treatment processes involving solvents. 

BAT 10. Odour emissions BAT is to periodically monitor odour emissions. However, applicability is 

restricted to cases where an odour nuisance at sensitive receptors is 

expected and/or has been substantiated.  

Odour emissions are monitored in accordance with the OMP – see Section 

6. There is no history of odour complaints at the site.  

BAT 11. Monitor 

consumption of 

water, energy and 

raw materials 

BAT is to monitor the annual consumption of water, energy and raw 

materials as well as the annual generation of residues and wastewater, with 

a frequency of at least once per year. 

Meter readings are used to monitor electricity consumption for the WwTW. 

Currently consumption for the sludge treatment process cannot be 

differentiated from the water treatment process. 

Raw material use is measured in accordance with Table 4 to this document.  

As part of the permit requirements, UUW will report annual energy 

consumption to the EA and will conduct periodic reviews to consider where 

future energy and raw material savings can be delivered. 

BAT 12. Odour Management 

Plan 

In order to prevent or, where that is not practicable, to reduce odour 

emissions, BAT is to set up, implement and regularly review an odour 

management plan, as part of the EMS. The applicability is restricted to cases 

where an odour nuisance at sensitive receptors is expected and/or has been 

substantiated. 

The site operates an odour management plan, a copy of which is provided in 

support of this application. 

There is no history of odour complaints at the site. 

BAT 13. Odour Management In order to prevent or, where that is not practicable, to reduce odour 

emissions, BAT is to use one or a combination of these techniques: 

• Minimising residence times of (potentially) odorous waste in storage 

or in open handling systems – all of the process tanks at the facility 
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BAT conclusions for waste 

treatment reference: 

Treatment of Best Available Technique (BAT) 

are covered and equipment such as centrifuges are enclosed. There 

are no open systems within the sludge treatment installation. 

• Using chemicals to destroy or to reduce the formation of odorous 

compounds – this has not been necessary.  

• Optimising aerobic treatment – a DAF unit for the treatment of 

centrate from the thickening centrifuges forms part of the 

installation. This is regularly maintained and suspended solids are 

removed to the digestated sludge tanks. 

BAT 14. Diffuse air emissions In order to prevent or, where that is not practicable, to reduce diffuse 

emissions to air, in particular of dust, organic compounds and odour, BAT is 

to use an appropriate combination of the following techniques: 

• minimising the number of potential diffuse emission sources 

• selection and use of high-integrity equipment 

• corrosion prevention 

• containment, collection and treatment of diffuse emissions 

• dampening in dusty areas 

• maintenance 

• cleaning of waste treatment and storage areas 

• leak detection and repair (LDAR) programme 

The potential for dust emissions is very low as it is a wet treatment process.  

Fugitive emissions of biogas may arise from the activation of pressure 

vacuum relief valves on gassing tanks or leaks in gas pipework e.g. around 

flanges. There are a number of pressure vacuum relief valves (PVRVs) and 

vents on the process tanks.  The PVRVs operate on a Duty/Stand-by 

configuration to protect against over/under pressurisation of the vessel. The 

PVRVs are maintained, monitored, inspected and calibrated on a periodic 

basis to reduce fugitive emissions. Leak detection for biogas is not currently 

undertaken unless a fault is suspected.  

Fugitive odour emissions may arise during normal operations, principally 

from vents on the de-gassing tank. This is mitigated by directing the air flow 

through an odour control unit.   

Any leaks or spills of sludge that may be a source of odour emissions are 

cleaned up promptly as part of the spill response procedure. 

BAT 15. Flaring BAT is to use flaring only for safety reasons or for non-routine operating 

conditions (e.g. start-ups, shutdowns) by using the correct plant design and 

by plant management. 

The facility has a biogas storage tank that can hold 900m3 of gas in the event 

that the CHP is off-line due to maintenance or if excess gas is being 

produced. The flare is only used for safety reasons or during periods of 

planned maintenance if the storage capacity is exceeded.  The plant is 

designed to maximise biogas combustion in the engine.  
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BAT conclusions for waste 

treatment reference: 

Treatment of Best Available Technique (BAT) 

BAT 16. Flaring In order to reduce emissions to air from flares when flaring is unavoidable, 

BAT is to use the correct design of flaring devices and monitoring and 

recording. 

The operation of the flare and its running time are recorded. The quantity of 

biogas combusted can be approximated from the running time. The flare 

will be monitored in accordance with the requirements of LFTGN05. 

BAT 17. Noise and vibration In order to prevent or, where that is not practicable, to reduce noise and 

vibration emissions, BAT is to set up, implement and regularly review a noise 

and vibration management plan, as part of the EMS. However, the 

applicability is restricted to cases where a noise or vibration nuisance at 

sensitive receptors is expected and/or has been substantiated. 

The facility does not currently operate a formal noise and vibration 

management plan. The permitted activity is not inherently noisy and there is 

no history of noise complaints at the site; therefore a noise and vibration 

plan is not required. 

BAT 18. Noise and vibration In order to prevent or, where that is not practicable, to reduce noise and 

vibration emissions, BAT is to use one or a combination of these techniques; 

appropriate location of equipment and buildings; operational measures, 

low-noise equipment, noise and vibration control equipment, noise 

attenuation. 

The permitted activity is not inherently noisy, although the centrifuges, 

compressors and CHP Plant can be sources of localised noise. In mitigation, 

the CHP engine is housed in an ISO container which is clad to achieve a 

noise emission level of 65 dB(A) at 10m and the centrifuges and 

compressors are also contained within individual steel enclosures. Vibration 

calibration is undertaken on the centrifuges to check their performance.  

BAT 19. Emissions to water In order to optimise water consumption, to reduce the volume of waste 

water generated and to prevent or, where that is not practicable, to reduce 

emissions to soil and water, BAT is to use an appropriate combination of the 

techniques given below. 

• Water management – potable water is only used for mixing with 

polyelectrolyte and for cleaning. Where water is required for 

dilution, final effluent is used instead of potable water. The 

opportunity to use final effluent instead of potable water for 

polyelectrolyte dilution has been considered but it cannot meet the 

required quality standards. 

• Water recirculation – all wastewater streams are recirculated (see 

BAT 20). 

• Impermeable surface - the majority of the installation area is hard 

surfaced so that it is impermeable. Please refer to Section 5 of this 

document for further detail.  

• Techniques to reduce the likelihood and impact of overflows and 

failures from tanks and vessels – the Digester is provided with 
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BAT conclusions for waste 

treatment reference: 

Treatment of Best Available Technique (BAT) 

overfill protection. An overfill limit stops all pumping if the 

maximum feed capacity has been pumped into the digester in a 24-

hour period. Level transmitters are fitted on all treatment tanks, 

controlled by PLCs with high level alarms.  

• Roofing of waste storage and treatment areas – waste treatment 

takes place in enclosed tanks, vessels and equipment. The only open 

storage is for digested cake. 

• Segregation of water streams – uncontaminated surface water run-

off is not segregated, it is returned to the WwTW flow. This forms 

part of the containment strategy for the site. 

• Adequate drainage infrastructure – all surface water drains in the 

waste treatment area discharge back into the works flow. 

• Design and maintenance provisions to allow detection and repair of 

leaks – regular visual checks of above ground pipework, pumps and 

tanks is undertaken and maintenance to address any leaks or risk 

areas is prioritised.  There is no secondary containment for below 

ground tanks. 

• Appropriate buffer storage capacity – the digested sludge tanks and 

centrate storage tanks are adequately sized.  

BAT 20. Treatment of waste 

water 

In order to reduce emissions to water, BAT is to treat wastewater using an 

appropriate combination of the techniques stated. 

The principle wastewater stream generated is liquid centrate from the 

sludge thickening centrifuges and the dewatering centrifuges. The centrate 

is discharged into a buffer tank at the installation prior being pumped into 

the WwTW flow for biological treatment. Centrate from the thickening 

centrifuges is pre-treated using a dissolved air flotation unit for solids 

reduction; however, this can be by-passed if the DAF unit is being 

serviced/maintained. Small quantities of process wastewater are generated 

from gas condensate, boiler blowdown and the odour control unit bio-

scrubber. The wastewater streams are discharged into the site drainage 

system which is returned to the WwTW flow for biological treatment. This is 

a circular process and is considered to represent BAT. 

BAT 21. Accidents and 

incidents 

In order to prevent or limit the environmental consequences of accidents and 

incidents, BAT is to use all of the techniques given below, as part of the 

accident management plan. 

An Accident Management Risk Assessment is provided within Section 9.4 of 

this document.   

Any operational problem that cannot be dealt with by normal operational 

procedures is classed as an Incident and the UUW Incident Management 

Procedure and associated Standard Operating Procedure (WP/S/001/30/01 

Incident Response) followed. All actions and communications are recorded 

using form WwP/F/001/31/08 Site Diary Log. 

BAT 22. Material efficiency In order to use materials efficiently, BAT is to substitute materials with 

waste. 
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BAT conclusions for waste 

treatment reference: 

Treatment of Best Available Technique (BAT) 

The only materials used in the treatment process are potable water and 

polyelectrolyte. Where water is required for dilution, final effluent is used 

instead of potable water. Potable water is required for polyelectrolyte 

dilution as final effluent cannot meet the required quality. The 

polyelectrolyte cannot be substituted by any waste materials.  

BAT 23. Energy efficiency In order to use energy efficiently, BAT is to maintain an energy efficiency 

plan and an energy balance record. 

The treatment process is inherently sustainable, in that biogas is used to 

generate renewable electricity which is used to power the process. Energy 

efficiency is considered when sourcing new plant and equipment. 

As part of the permit requirements, UUW will report annual energy 

consumption to the EA and will conduct periodic reviews to consider where 

future energy savings can be delivered. 

BAT 24. Re-use of packaging In order to reduce the quantity of waste sent for disposal, BAT is to maximise 

the reuse of packaging, as part of the residues management plan. 

Very little packaging waste is generated at the installation. Spent 

polyelectrolyte bags are disposed of as general waste in the WwTW skips. 

Empty boiler treatment chemical containers are disposed of by the servicing 

contractor.  Empty IBCs are returned to the supplier.  

BAT 25 - 32 Mechanical 

treatment of waste 

Not applicable  

BAT 33. Biological treatment In order to reduce odour emissions and to improve the overall environmental 

performance, BAT is to select the waste input. The technique consists of 

carrying out the pre-acceptance, acceptance and sorting of the waste input 

(see BAT 2) so as to ensure the suitability of the waste input for the waste 

treatment. 

Not applicable as only indigenous and imported sludges from wastewater 

treatment works will be accepted. 

BAT 34. Biological treatment, 

emissions to air 

In order to reduce channelled emissions to air of dust, organic compounds 

and odorous compounds, including H2S and NH3, BAT is to use one or a 

combination of these techniques; adsorption, biofilter, wet scrubbing. 

The De-gassing Tank is connected to an odour control unit, comprising a bio-

scrubber and subsequent carbon filter. This represents BAT. There are two 

other odour control units installed at the site which use a combination of 

adsorption and scrubbing techniques. Please refer to the supplied Odour 

Management Plan for further details. 

BAT 35. Biological treatment, 

water usage 

In order to reduce the generation of wastewater and to reduce water usage, 

BAT is to recirculate water. 

See BAT 20. 

BAT 36 & 

37. 

Biological treatment Not applicable – relates to composting  
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BAT conclusions for waste 

treatment reference: 

Treatment of Best Available Technique (BAT) 

BAT 38. Anaerobic treatment 

of waste, emissions 

to air 

In order to reduce emissions to air and to improve the overall environmental 

performance, BAT is to monitor and/or control the key waste and process 

parameters. 

Process information on gas levels, tank levels, gas quality and temperature 

are continuously monitored and displayed on the SCADA panels in the 

control room. Routine process sampling and testing is undertaken for the 

FOS/TAC ratio (volatile acid to alkalinity ratio), pH and dry solids.  

A daily visual tour is also undertaken of the process, including a visual check 

for foaming in the Digester. 

BAT 40. Physico-chemical 

treatment, waste 

input 

In order to improve the overall environmental performance, BAT is to 

monitor the waste input as part of the waste pre-acceptance and 

acceptance procedures. 

Not applicable as only indigenous and imported sludges from wastewater 

treatment works will be accepted. 

BAT 41. Physico-chemical 

treatment, emissions 

to air 

In order to reduce emissions of dust, organic compounds and NH3 to air is to 

use one or a combination of adsorption, biofilter, wet scrubbing, fabric filter. 

See BAT 34. 

BAT 42. – 

BAT 53. 

Various Not applicable – relate to waste oil, solvent waste, contaminated soils, PCB 

containing equipment and liquid wastes.   
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9. Environmental Risk Assessment and Management Plan 

9.1. Odour Risk Assessment 

 
Table 8: Odour Risk Assessment 

What do you do that can harm and what could be harmed Managing the Risk Assessing the Risk 

Hazard Receptor Pathway Risk Management Probability of 
exposure 

Consequence Overall Risk 

Screenings building and 
screened sludge buffer 
tank  

Local residents – 
closest properties are 
approximately 160m 
to the north and 
400m to the east 

Air 
These sources are linked to a wet 
scrubber and activated carbon odour 
control unit (OCU). 

Low 
Localised odour 
annoyance 

Not significant 

Digested sludge buffer 
tank, centrate buffer tank 
and centrifuge cross 
conveyors  

Air 

These sources are linked to a three-
stage odour control unit (OCU).  

Centrifuges Air 
Each centrifuge is housed in its own 
steel container to attenuate noise and 
odour emissions. 

De-gassing tank vents Air 
The tank is vented through an odour 
control unit comprising a bio-scrubber 
and carbon filter.  

Leaks/spills of sludge from 
process 

Air 
Any leaks or spills of sludge that may 
be a source of odour emissions are 
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What do you do that can harm and what could be harmed Managing the Risk Assessing the Risk 

Hazard Receptor Pathway Risk Management Probability of 
exposure 

Consequence Overall Risk 

cleaned up promptly as part of the 
spill response procedure. 

Activation of pressure 
vacuum relief valves on 
gassing tanks 

Air 

The pressure vacuum relief valves are 
inspected and calibrated on a periodic 
basis to ensure they are operating at 
the correct set points. 

Leaks in gas pipework e.g. 
around flanges 

Air 
Leak detection for biogas is not 
currently undertaken unless a fault is 
suspected. 

Emissions from digestate 
cake storage 

Air 

Pad is uncovered, however digested 
and dewatered sludge has a relatively 
low odour potential and is removed 
as soon as possible.  
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9.2. Fugitive Emissions Risk Assessment 

 
Table 9: Fugitive Emissions Risk Assessment 

What do you do that can harm and what could be 
harmed 

Managing the Risk Assessing the Risk 

Hazard Receptor Pathway Risk Management Probability of 
Exposure 

Consequence Overall Risk 

Dust, mud and 
litter 

The potential for dust emissions is very low as it is a wet treatment process. The site is predominantly hard surfaced and all roadways are in good 
condition; the potential for mud to be generated and tracked onto the highway is therefore very low. The potential for wind-blown litter is also very 
low; there are only small amounts of packaging and general waste generated which are stored in covered skips. 

Fine 
particulate 
and fumes 

The potential for particulate emissions is very low as it is a wet treatment process and the main combustion fuel is biogas in the CHP engine. There will 
be some particulate matter emissions from the combustion of diesel in the boiler. There are no fume emissions from the process. 

Vermin All treatment tanks and pipework are enclosed. The only open storage of waste is of screenings solids and digestate cake.  The screenings skip is housed 
in a building with a roller shutter door to reduce the risk of pests (birds and rats).  A Pest Control contractor provides pest control services for the site. 

Activation of 
pressure 
vacuum relief 
valves on 
gassing tanks 

Local residents – 
closest properties are 
approximately 160m 
to the north and 
400m to the east 

Air 

The pressure vacuum relief valves 
are inspected and calibrated on a 
periodic basis to ensure they are 
operating at the correct set points. 

Low Localised odour annoyance Not significant 
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What do you do that can harm and what could be 
harmed 

Managing the Risk Assessing the Risk 

Hazard Receptor Pathway Risk Management Probability of 
Exposure 

Consequence Overall Risk 

Leaks in gas 
pipework e.g. 
around 
flanges 

Local residents – 
closest properties are 
approximately 160m 
to the north and 
400m to the east 

Air 
Leak detection for biogas is not 
currently undertaken unless a fault 
is suspected. 

Low Localised odour annoyance Not significant 

Leaks and 
spills from 
treatment 
process and 
plant 

River Calder 90m to 
west and Pendle 
Water 85m to south 
east 

Surface water 
drainage 

Although the site is not designed 
with secondary containment to 
meet BAT, the site has effective 
tertiary containment as all the 
surface water drains are directed 
back to the inlet of the WwTW 
(after the storm tanks). The risk to 
off-site receptors is therefore very 
low.  

Very low 
Localised deterioration in 
water quality 

Not significant 

Leaks and 
spills from 
treatment 
process and 
plant 

Ground and 
groundwater  

Seepage into 
ground 

The majority of the site is hard 
surface with good quality 
concrete. The site is visually 
inspected on a daily basis and any 
leaks are identified and rectified 
promptly.  

Low to 
moderate 

Contamination of near 
surface soils and permeation 
into the alluvial groundwater 
if left unattended 

Low 
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What do you do that can harm and what could be 
harmed 

Managing the Risk Assessing the Risk 

Hazard Receptor Pathway Risk Management Probability of 
Exposure 

Consequence Overall Risk 

Leaks from 
below ground 
tanks and 
pipework  

Seepage into 
ground / 
groundwater 

Flow meters are installed on the 
majority of transfer pipework and 
any significant leaks should be 
detected by a decrease in flow 
rate. 

Pipework is installed in accordance 
with United Utilities asset 
standards that applied at the time 
of construction. 

Low to 
moderate 

Contamination of soils and 
permeation into the alluvial 
groundwater 

Low 

Bioaerosols 

Local residents – 
closest properties are 
approximately 160m 
to the north and 
400m to the east of 
the installation 
boundary. 

Air 

The only open storage of waste is 
the wet digestate cake. The cake 
pad is situated approximately 
200m from the nearest occupied 
building (to the north).  

The water/wastewater industry 
understands that there is a low 
level of risk of bioaerosols from 
this material.  

The cake bay is bounded by 
concrete walls and the prevailing 
winds are from the west. 

Medium 
Potential impacts upon 
human health 

Medium1 

Note 1: The water/wastewater industry is not aware of any issues with bioaerosols from the storage of wet digestate cake. This is therefore considered to be a 

conservative risk level  
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9.3. Noise and Vibration Risk Assessment 

 
Table 10: Noise and Vibration Risk Assessment 

What do you do that can harm and what could be harmed Managing the Risk Assessing the Risk 

Hazard Receptor Pathway Risk Management Probability 
of Exposure 

Consequence Overall Risk 

Treatment process and 
associated activities 

Local residents – 
closest properties are 
approximately 160m 
to the north and 400m 
to the east 

Air 

 

The CHP engine is housed in an ISO 
container which is clad to achieve a 
noise emission level of 65 dB(A) at 10m. 

The centrifuges are contained within 
individual steel enclosures to provide 
noise attenuation. Vibration calibration 
is undertaken on the centrifuges to 
check their performance. 

All compressors are housed in individual 
enclosures. 

Adequate maintenance of any parts of 
plant or equipment whose deterioration 
may give rise to increases in noise. 

Low 
Noise 
disturbance 

Not significant 
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9.4. Accidents 

 
Table 11: Accidents 

What do you do that can harm and what could be 
harmed 

Managing the Risk Assessing the Risk 

Hazard Receptor Pathway Risk Management Probability 
of exposure 

Consequence Overall 
Risk 

Failure of transfer 
pipework on the 
installation 

Ground/ 
groundwater/ 
surface water 

Seepage into 
ground/discharge 
into drains 

The site is visually inspected on a daily 
basis and any leaks are identified and 
rectified promptly. Staff are trained in 
spill containment and response. 

Flow meters are installed on the 
majority of transfer pipework and any 
significant leaks on below ground 
pipework should be detected by a 
decrease in flow rate. 

Pipework is installed in accordance with 
United Utilities asset standards that 
applied at the time of construction. 

The use of flexible pipework is 
minimised and any such pipes are 
inspected on a daily basis. 

Moderate 

Minor localised odour 

Contamination of soils and 
ground  

Additional loading on WwTW 

Not 
significant 

Local residents Air 
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What do you do that can harm and what could be 
harmed 

Managing the Risk Assessing the Risk 

Hazard Receptor Pathway Risk Management Probability 
of exposure 

Consequence Overall 
Risk 

Loss of containment 
of tanks/ vessels 

Ground/ 
groundwater/ 
surface water 

Seepage into 
ground/ 
discharge into 
drains 

Tanks and vessels are designed to 
contain the intended material and 
volumes. All of the main tanks are fitted 
with level probes and transmitters so 
that tanks levels can be continually 
monitored via the SCADA display 
screens. 

The Digester is provided with overfill 
protection. An overfill limit stops all 
pumping if the maximum feed capacity 
has been pumped into the digester in a 
24-hour period. 

Although the site is not designed with 
secondary containment to meet BAT, 
the site has effective tertiary 
containment as all the surface water 
drains are directed back to the inlet of 
the WwTW (after the storm tanks). The 
risk to off-site surface waters is 
therefore very low. 

The gas oil tank is internally bunded to 
110% of its capacity. The integrity of the 
bund is inspected regularly.  

Low 

Minor localised odour 

Contamination of soils and 
ground  

Additional loading on WwTW 

Not 
significant 

Local residents Air 
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What do you do that can harm and what could be 
harmed 

Managing the Risk Assessing the Risk 

Hazard Receptor Pathway Risk Management Probability 
of exposure 

Consequence Overall 
Risk 

Staff are trained in the operation of 
spillage kits to ensure that prompt and 
effective action is taken in the event of 
accidental spillage. 

Polyelectrolyte 
spillage or leakage 
of liquid 
polyelectrolyte 

Ground/ 
groundwater/ 
surface water  

Seepage into 
ground/ 
discharge into 
drains 

Polyelectrolyte in stored in powder form 
and any spillages are swept up 
promptly.  

Polyelectrolyte make up tanks are within 
a building. 

Any leakage of polyelectrolyte would be 
contained on hard surfaces that drain 
back to the treatment works. 

Staff are trained in spillage response 
procedures to ensure that prompt and 
effective action is taken in the event of 
accidental spillage. 

Very low 
Contamination of soils, ground 
and surface waters 

Not 
significant 

Equipment/plant 
item fire or 
explosion 

Staff, local 
residents 

 

Surface water 

Air/Site drainage 

A hazardous areas risk classification has 
been undertaken in accordance with 
DSEAR. Equipment is adequately rated 
in accordance with the zoning 
classification. 

Very low 

Possible toxic hazard 

Fire / explosion 

Potential contamination of soils, 
ground and surface waters 

Not 
significant 
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What do you do that can harm and what could be 
harmed 

Managing the Risk Assessing the Risk 

Hazard Receptor Pathway Risk Management Probability 
of exposure 

Consequence Overall 
Risk 

The digester and gas storage tank are 
fitted with lightning protection. 

Risk is also managed by the removal of 
ignition sources and a rigorous permit to 
work system, backed up by appropriate 
purging and isolation procedures and 
staff training. 

Firefighting systems. 

Emergency Response procedure 

Flood 
Ground/ 
groundwater/ 
surface water 

Site drainage / 
overland flow 

Ensure that surface water drains are 
adequately maintained and periodically 
cleaned out to maximise throughflow. 
Monitor water levels in the Digester 
sludge recirculation pumps bund and 
pump out rainwater as required to 
ensure that pipework, valves and pumps 
do not become submerged. 

Low 

Permitted waste types are non-
hazardous so any waste washed 
off site will add to the volume of 
the local post-flood clean-up 
workload, rather than the 
hazard.   

Not 
significant 
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9.5. Designated/Protected Sites 

 
Table 12: Designated/Protected Sites 

The following table details the location of designated/protected sites within the conservation screening report provided by the Environment Agency dated 26th January 

2021. 

Site Type Site Name Distance from Installation At Risk from Activities 

European Habitats Sites South Pennine Moors (SAC) 6 km SE No – see table below 

Pennine Moors Phase 2 (SPA) 6 km SE No – see table below 

SSSI’s None  -  

Ramsar None -  

Local Nature Sites None -  

Local Wildlife Sites  Spurn Clough 360m N No – see table below 

Moor Isles Clough 400m NNW No – see table below 

Hagg Wood 960m SW No – see table below 

Oswald Street 900m – 2km E-SE No – see table below 

Heald Wood 900m – 2km E-SE No – see table below 

Barden Lane Fields 900m – 2km E-SE No – see table below 

Roundwood Swamp, Meadows and Swamp 900m – 2km E-SE No – see table below 

Raven's Clough Wood 1.85km NE No – see table below 

West Close Clough and Upper Fir Trees Brook 1.95km NW No – see table below 

Leeds/Liverpool Canal Section, Old Hall Street to 
M65 Junction 12 

2km NE No – see table below 

Ancient Woodland Hagg Wood 960m SW No – see table below 

 Spring Wood 1km SSE No – see table below 

 Raven's Clough Wood 1.85km NE No – see table below 

 West Close Clough  1.95km NW No – see table below 

Air Quality Designation None -  
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Table 23: Risk from onsite activities 

Table 13 assesses the risks from the permitted activity on designated/protected sites identified within the conservation screening report provided by the Environment 

Agency dated 26th January 2021. 

What do you do that can harm and what could be harmed Managing the Risk Assessing the Risk 

Hazard Receptor Pathway Risk Management Probability 
of Exposure 

Consequence Overall Risk 

Treatment process and 
associated activities 

South Pennine Moors 
(SAC) and Pennine 
Moors Phase 2 (SPA); 
6km SE. Designated 
for habitats and 
breeding birds 

Air 

Combustion emissions from the CHP 
engine, boiler and flare comprise oxides 
of nitrogen, carbon monoxide, VOCs 
and sulphur dioxide.  The air emissions 
assessment and dispersion modelling 
undertaken to support this application 
demonstrate that the emissions are at 
insignificant concentrations at this 
distance from the site and there is 
negligible risk to the SAC and SPA areas. 

Very Low 

Damage to 
vegetation and 
potential toxicity 
to animal species  

Not significant 

Treatment process and 
associated activities 

Local Wildlife Sites; 
closest approximately 
360m to the north.  

Air 

The air emissions assessment and 
dispersion modelling undertaken to 
support this application demonstrate 
that combustion emissions are at 
insignificant concentrations at the 
closest sensitive receptor, 
approximately 180m to the north, and 
thus there is a low risk to wildlife sites 
from the installation.  

Low 

Damage to 
vegetation and 
potential toxicity 
to animal species  

Not significant 
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10. Site Condition Report  
 

1.0 Site Details 

 

 

Name of the applicant United Utilities Water Ltd 

Activity address Burnley WwTW Sludge Treatment Facility  

Woodend Lane, off Barden Lane,  

Burnley,  

BB12 9DS 

National grid reference SD 82749 35340 

Document reference and dates for Site Condition 

Report at permit application and surrender 

This is the permit application SCR 

Document references for site plans (including 

location and boundaries) 

See Appendices D and E to Application Support Document. 

 
 
2.0 Condition of the land at permit issue 
 

Environmental setting including: 

• geology 

• hydrogeology 

• surface waters 

The BGS Digital Geological map of Great Britain at 1:50,000 

scale shows that the site is underlain by Alluvial Deposits 

comprising clay, silt, sand and gravel. The solid geology is 

shown as the Pennine Lower Coal Measures Formation 

comprising Mudstone, Siltstone and Sandstone. A fault line 

runs NW-SE across the central area of the site.  

Both the superficial deposits and the bedrock in this area 

are classified as Secondary A Aquifers. These are 

permeable layers capable of supporting water supplies at a 

local rather than strategic scale, and in some cases forming 

an important source of base flow to rivers. They are 

generally aquifers formerly classified as minor aquifers. 

The site does not lie in a source protection zone. 

The River Calder flows to the west of the site, 

approximately 90m from the site boundary. Pendle Water 

flows approximately 85m to the south-south west of the 

site and joins with the River Calder. The water quality of 

River Calder along this stretch was classified as Moderate 

in 2019. 

Pollution history including: 
1. pollution incidents that may have affected land 
2. historical land-uses and associated 

contaminants  
3. any visual/olfactory evidence of existing 

contamination 

The site has a long history of operation. Historical maps 

indicate that sewage storage and treatment activities first 

commenced in the late 1800’s. Prior to this, the site was 

under agricultural usage. The layout of the treatment 

works has undergone many changes over the years but the 

area of the site forming the Permit Installation boundary 

appears to have been predominantly used for sludge beds. 
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2.0 Condition of the land at permit issue 
 

4. evidence of damage to pollution prevention 
measures  

The first storage tanks in this area can be identified on the 

map from 1965. On the 2001 and 2007 maps, a lagoon is 

shown in the southern section of the Installation area. This 

was subsequently in-filled and is now the site of the Sludge 

Dewatering Building and associated tanks. 

There are no known significant spills or incidents that may 

have affected soil or groundwater quality.  

Evidence of historic contamination, for example, 
historical site investigation, assessment, 
remediation and verification reports (where 
available) 

Several ground investigations have been undertaken at the 

WwTW site for geotechnical purposes.  

In November 2003 Norwest Holst Soil Engineering Ltd. 

undertook an investigation within the Installation area. 

This was associated with the decommissioning of a sludge 

lagoon and the construction of the new sludge handling 

facility. Seven boreholes and six trial pits were excavated. 

The ground investigation logs confirm the published 

geology with bands of alluvial clay, silt, sand and gravel 

recorded to depths in excess of 10m below ground level 

(bgl). Bedrock was encountered at depths of 11.5m to 13m 

bgl. In several locations made ground was encountered 

overlying the alluvial strata. This generally comprised 

brown sandy gravelly silt with gravel up to a maximum 

depth of 1.7m bgl. In places, ash, brick and timber were 

recorded within the made ground. Groundwater was 

encountered at approximately 1.7-2m bgl. 

Allied Exploration & Geotechnics Limited (AEG) were 

contracted to perform ground investigation works in 

connection with the construction of a new pipeline and 

associated structures in 2012 and 2013. Nineteen of the 

investigation locations were situated within the installation 

boundary. The ground investigation logs also confirm the 

published geology. Made ground was encountered 

overlying the alluvial strata in all locations up to a depth of 

4.5m bgl. The made ground generally comprised sandy 

gravelly clay or clayey sandy gravel. Gravel consisting of 

brick, sandstone, limestone and ash was recorded in all 

locations. Hydrocarbon odours were noted in the made 

ground in four locations. 

Baseline soil and groundwater reference data 
 

Soil samples were obtained for chemical testing by AEG 

during their 2012 and 2013 ground investigations. The 

samples were tested for a range of metals, pH, sulphate, 

and total petroleum hydrocarbons. Although the chemical 

analysis was undertaken eight years previously, the site is 

mostly hard surfaced and there have been no major spill 
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2.0 Condition of the land at permit issue 
 

events since this time. It is therefore considered to be 

largely representative of current conditions and has been 

used to provide reference data for the baseline soil 

conditions. The range of contaminant levels recorded 

within the Installation area are shown in the table below.  

 
Baseline soil reference data 

 
Parameter Maximum Minimum 

pH 10.4 7.9 

Sulphate 0.21 0.05 

Arsenic 26 3.4 

Boron 1.3 <0.2 

Cadmium 4.7 0.6 

Chromium 180 12 

Hexavalent Chromium <1.0 <1.0 

Copper 190 14 

Lead 270 7.2 

Mercury 1.9 <0.05 

Nickel 69 9.5 

Zinc 250 48 

Cyanide 7.2 0.3 

TPH 280 <10 

Total PAHs 44 <1.6 

PCB <0.01 <0.01 

Phenol 0.6 <0.3 

 
 

3.0 Permitted activities 

 

Permitted activities  As detailed in the Environmental Permit application 

Non-permitted activities undertaken Outside of the sludge treatment installation, that is the 

subject of the permit application, there are the wider UUW 

operations associated with the wastewater treatment 

process. 

Document references for: 

1. plan showing activity layout; and 

2. environmental risk assessment. 

 

1. See Appendix D to Application Support Document 

2. See Section 9 to the Application Support Document 
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Appendix B: ISO14001 Certificate 
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1. Introduction 
 
As part of our application for an environmental permit for Burnley WwTW Sludge Treatment Facility, 

United Utilities Water Limited (UUW) is required to provide details of the management system that we will 

provide for the facility, including a summary of the management system. This document provides that 

summary.  

 

UUW was awarded certification to BS EN ISO14001:2004 for our Environmental Management System in 

October 2004 and have maintained this certification. A copy of the latest certificate is provided with this 

document. In addition, UUW also holds certification to BS EN ISO 9001:2015; this is the quality assurance 

document management system which supports the ISO14001 and other written procedures for delivering 

the key aspects of the ISO14001. Together these form the backbone of UUW’s Environmental 

Management System (EMS).  

 

In accordance with the Environment Agency (EA) guidance “Develop a management system: environmental 

permits” on the gov.uk website, the following sections summarise the management system (MS) that will 

be provided for Burnley WwTW Sludge Treatment Facility under our ISO14001 EMS. 

2. Site Infrastructure Plan 
 

The permit application includes a scaled location plan, a site boundary plan that identified the different 

elements of the waste treatment process, a process flow diagram and drainage plan. The MS will include 

suitable plan(s) that meet the requirements of the EA guidance. 

3. Site Operations 
 

The site operations and how they are controlled are detailed within the Application Support Document of 

the permit application package. The MS will include all necessary information about site operations and 

waste storage and management. 

 

No fire prevention plan is required. 

4. Site equipment and maintenance plan 
 

As detailed in the Application Support Document of the permit application package, the site operates 

under an EMS manual detailing the Standard Operating Procedures (SOP’s) and Site Specific Instructions 

(SSI’s) applicable to each process. These instructions have been designed to ensure safe and effective 

operation and to minimise known hazards from the installation and include procedures for maintenance, 

training and accident response. 

 

The Production Manager will review the EMS for the installation and arrange the necessary updates to 

include the operations, inspection and maintenance of the new plant. The Production Manager will also 

arrange staffing resources and training for operation, monitoring and maintenance of the new plant. 
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All scheduled maintenance will be set up on the Master Asset Management System (MAMS)SAP and all 

proactive and reactive maintenance undertaken will be recorded on MARS against the requirements of the 

plan. For activities at the facility, please see Tables 1a in Section 3 of the Application Support Document. 

5. Contingency Plans 
 

The MS will include contingency plans detailing what actions UUW will take to minimise the impact on the 

environment for each of the following scenarios: 

• breakdowns 

• enforced shutdowns 

• any other changes in normal operations that may result in an impact on the environment 

 

Many of these have already been detailed within the Environmental Risk Assessment and Management 

Plan provided in the Application Support Document of the permit application package. 

6. Accident prevention and management plan 
 

An accident risk assessment and management plan has been provided in Section 9.4 of the Application 
Support Document.  
 
In accordance with our ISO14001 procedures, UUW will record, investigate and respond to accidents or 

breaches of any permit conditions. 

 
Any operational problem that cannot be dealt with by normal operational procedures is classed as an 
Incident and the UUW Incident Management Procedure and associated Standard Operating Procedure will 
be followed. All actions and communications will be recorded in accordance with the procedure. 

7. Contact information 
 

As with all our other sites holding waste and/or installations environmental permits, we display a notice 

board at or near the site entrance providing the following information: 

• the company name, site name and permit number 

• emergency contact details 

• a statement that the site is permitted by the Environment Agency 

8. Complaints procedure 
 
In accordance with our ISO14001 accreditation, UUW has a well established complaints recording and 
investigation procedure. This procedure is applied at all other UUW permitted sites and will form part of 
the MS for this installation. 

9. Managing staff competence and training records 
 
In accordance with our ISO14001 accreditation, the MS will detail the management and responsibilities for 
the operations of the installation, including details of technically competent management (CoTC holders). 



  
Environmental Management System Summary  
 

4 
 

UUW procedures for checking staff and contractors required training and/or qualifications will be applied 
at this installation and all training and qualifications will be recorded. 

10. Keeping records 
 
In accordance with our ISO14401 and ISO9001 accreditations, UUW will hold and maintain all records 
appropriate to the operation and management of the installation, including (but not limited to): 

• copies of all permits 

• risk assessments 

• all management system plans 

• odour management plan 

• site operating procedures 

• staff competence and training 

• environmental monitoring 

• compliance checks, findings of investigations and actions taken 

• complaints made, findings of investigations and actions taken 

• audits of management system, findings (reports) and actions taken 

• management reviews and changes made to the management system 
 
In accordance with the Duty of Care for waste, records will also be kept of all waste movements. 

11. Management system reviews 
 
The management system for the installation will be subject to regular review and updating. All reviews and 
any resulting changes will be recorded. 
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Appendix D: Site Location Plan 
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Appendix E: Site Permit Boundary, Layout Plan and Emissions Points Plans 
 
 



 

 
 
 

Burnley WwTW Sludge Treatment Facility – Permit Boundary Plan 
 
 

 

 



Burnley WwTW Sludge Treatment Facility – Site Layout
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Appendix F: Climate Change Assessment  
 
 
 



North west England river basin district: climate change risk assessment worksheet 
 
Name (as on your part A application form): United Utilities Water Limited, Burnley WwTW Sludge Treatment Facility  
 
Our permit reference number (if you have one): New application 
 
Your document reference number: Application Support Document, Section 3.8 and Appendix F 

 

Risk assessment worksheet for the 2050s 

North west England river basin district 

You must carry out a climate change risk assessment for any new bespoke waste and installations permit applications if you expect to operate for more than 5 years.  Use the 

user guide to complete the table. You can add in extra pages if necessary.  

Consider how your operations will be affected by the changes in weather and climate described in the table. Consider any changes to average climate conditions that may 

impact on your operations, for example extreme rainfall.  

Also consider:  

• critical thresholds - where a ‘tipping point’ is reached, for example a specific temperature where site processes cannot operate safely  

• changes to averages - for example an entire summer of higher than expected rainfall causing waterlogging 

• where hazards may combine to cause more impacts 

You can add in other climate variables if you wish.   

If you have stated on your application form that you do not expect to be operational in 2050, you must still consider climate change risks for the time you do intend to operate. 
Whilst the variables are for the 2050s, this is an estimated date and you may experience these conditions before then.  

This worksheet will sit in your management system. It must appear on the management system summary you submit with your application, even if you do not need to submit 
the whole risk assessment with your application.   

If your pre-mitigation risk score (column D) is 5 or higher, you must complete columns E to H. 

Potential changing climate variable  
A 

Impact 
B 

Likelihood 
C 

Severity 
D 

Risk 
(B x C)  

E 
Mitigation 

(what will you do to mitigate this 
risk) 

F 
Likelihood 

(after 
mitigation) 

G 
Severity 

(after 
mitigation) 

H 
Residual 

risk 
(F x G) 

1. Summer daily maximum temperature 
may be around 6°C higher compared to 
average summer temperatures now. 

No negative impact 
expected.  

The thermal hydrolysis 
and anaerobic digestion 
processes operate at 
temperatures in excess 
of 270C.  
 

N/A N/A N/A N/A N/A N/A N/A 

https://www.gov.uk/guidance/adapting-to-climate-change-risk-assessment-for-your-environmental-permit


Potential changing climate variable  
A 

Impact 
B 

Likelihood 
C 

Severity 
D 

Risk 
(B x C)  

E 
Mitigation 

(what will you do to mitigate this 
risk) 

F 
Likelihood 

(after 
mitigation) 

G 
Severity 

(after 
mitigation) 

H 
Residual 

risk 
(F x G) 

2. Winter daily maximum temperature 
could be 4°C more than the current 
average with the potential for more 
extreme temperatures, both warmer 
and colder than present. 

No negative impact is 
expected with an 
increase in winter 
temperatures. The 
thermal hydrolysis and 
anaerobic digestion 
processes operate at 
temperatures in excess 
of 270C.  
Extreme cold winter 
temperatures may 
result in water pipework 
freezing with 
associated risk of 
blockages and fractures 
in the pipework.  

2 2 4 Ensure that water pipework is 
lagged to reduce the risk of 
freezing. For any safety critical 
pipework, trace heating will be 
considered.  

1 2 2 

3. The biggest rainfall events are up to 
20% more intense than current 
extremes (peak rainfall intensity)*. 

The EA long term flood 
risk categorises the site 
as Medium Risk for 
surface water flooding. 
An increase in rainfall 
intensity could result in 
surface water drains on 
site becoming 
overloaded and 
localised flooding.   

3 2 6 Ensure that surface water drains 
are adequately maintained and 
periodically cleaned out to 
maximise throughflow. Monitor 
bund water levels and pump out 
rainwater as required to ensure 
that pipework, valves and pumps 
do not become submerged.  

2 2 4 

4. Average winter rainfall may increase 
by 29% on today’s averages. 

The EA long term flood 
risk categorises the site 
as Medium Risk for 
surface water flooding. 
An increase in winter 
rainfall could result in 
surface water drains on 
site becoming 
overloaded on 
occasions and localised 
flooding.   

3 2 6 Ensure that surface water drains 
are adequately maintained and 
periodically cleaned out to 
maximise throughflow. Monitor 
bund water levels and pump out 
rainwater as required to ensure 
that pipework, valves and pumps 
do not become submerged. 

2 2 4 



Potential changing climate variable  
A 

Impact 
B 

Likelihood 
C 

Severity 
D 

Risk 
(B x C)  

E 
Mitigation 

(what will you do to mitigate this 
risk) 

F 
Likelihood 

(after 
mitigation) 

G 
Severity 

(after 
mitigation) 

H 
Residual 

risk 
(F x G) 

5. Sea level could be as much as 0.6m 
higher compared to today’s level *. 

The site is situated 
inland but is only 
around 90m from the 
River Calder and 85m 
from Pendle Water. 
However, the EA long 
term flood risk is 
categorised as Very 
Low Risk (each year 
this area has a chance 
of flooding of less than 
0.1%). No negative 
impact is therefore 
expected. 

1 2 2 N/A N/A N/A N/A 

6. Drier summers, potentially up to 38% 
less rain than now. 

Drier summers could 
potentially result in 
restrictions on potable 
water supplies.  

2 1 2 Consider using final effluent for 
polyelectrolyte solution. 

1 1 1 

7. At its peak, the flow in watercourses 
could be 35% more than now, and at its 
lowest it could be 70% less than now. 

At its peak there may 
be increased stress on 
the riverbank, however 
the EA long term flood 
risk is categorised as 
Very Low Risk (each 
year this area has a 
chance of flooding of 
less than 0.1%). No 
negative impact is 
therefore expected. 

1 1 1 N/A N/A N/A N/A 

*Indicates data has come from climate change allowances as part of the spatial planning process. Evidence from your planning submission is acceptable evidence for this 

worksheet.  
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Appendix G: Block Process Diagram 
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Appendix H: Air Quality Impact Assessment Report 
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Executive Summary 

Under the Industrial Emissions Directive (IED) the treatment of sewage sludge by anaerobic digestion at Burnley 

Wastewater Treatment Works (WwTW), requires an Environmental Permit.  The scope of the permitted anaerobic 

digestion treatment activities includes all directly associated activities such as sludge screening and thickening 

and combined heat and power (CHP) gas engine and boiler.   

United Utilities Water Limited operates a wastewater treatment centre at the Burnley WwTW located near the 

outskirts of the town of Burnley, Lancashire (BB12 9DS).  These operations include an existing Combined Heat 

and Power engine (thermal input capacity of 1.6 MWth) combusting biogas and a gas oil fuelled boiler (with a 

thermal input capacity of 1.3 MWth).     

The Air Quality Impact Assessment presented within this report is required to support the Environmental Permit 

application and assesses the potential for significant air quality effects from the operation of the CHP engine and 

boiler at the Burnley WwTW Sludge Treatment Facility.  

Combustion Plant 

The CHP engine is anticipated to operate for the full year and the boiler is only likely to operate when the 

process heat demands cannot be met when using the CHP engine.  However, for this assessment the boiler has 

been assumed to operate for the full year (i.e. 8,760 hours).  

The potential impacts of the combustion emissions to air were determined for the following aspect: 

▪ the potential impact on human health due to emissions of pollutants.  The pollutants considered include 

nitrogen dioxide (NO2); carbon monoxide (CO); sulphur dioxide (SO2), total volatile organic compounds 

(TVOC’s) and particulate matter (PM10, particles with an aerodynamic diameter of 10 microns or less and 

PM2.5, particles with an aerodynamic diameter of 2.5 microns or less); and  

▪ the potential impact on vegetation and ecosystems due to emissions of oxides of nitrogen (NOx) and SO2. 

Human receptors 

The assessment indicates that the predicted off-site concentrations and predicted concentrations at sensitive 

human receptors do not exceed any relevant long-term or short-term air quality objective or guideline.  At 

sensitive human receptor locations, the predicted long-term (i.e. annual mean) NO2 and particulate (PM10 and 

PM2.5) contributions are considered ‘not significant’ and ‘insignificant’, respectively, as per Environment Agency 

guidance (Environment Agency, 2021).  For short-term NO2 concentrations at modelled off-site locations and 

sensitive human receptor locations, the contributions are considered ‘insignificant’ and ‘not significant’, 

respectively.  For all predicted short-term PM10 and CO concentrations, the contributions are considered 

‘insignificant’.  For 24-hour mean SO2 concentrations, the contributions are considered ‘insignificant’.  For all 

remaining short-term SO2 concentrations at modelled grid off-site locations and sensitive human receptor 

locations, the contributions are considered ‘insignificant’.   

This assessment has been carried out on the assumption that the CHP engine and boiler will operate 

continuously at maximum load all year.  This is a conservative assumption as, in practice, the combustion plant 

will have periods of shut-down and maintenance and may not always operate at maximum load.     

Protected conservation areas 

For critical levels, the results indicate that the annual mean NOx PCs at the assessed European designated sites 

are less than 1% of the relevant long-term environmental standard and their impact can be described as 

‘insignificant’.  For the local nature sites, the respective PCs are less than 100% of the relevant long-term 

environmental standard and the impact can be described as ‘insignificant’.     
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For annual mean SO2 concentrations predicted at the assessed European designated sites, the annual mean SO2 

PCs are less than 1% of the relevant long-term environmental standard and their impact can be described as 

‘insignificant’.  For the local nature sites, the respective PCs are less than 100% of the relevant long-term 

environmental standard and the impact can be described as ‘insignificant’.     

For maximum 24-hour mean critical level NOx concentrations, the respective PCs at the assessed European 

designated sites are less than 10% of the relevant critical level and can be described as ‘insignificant’.  For the 

local nature sites, the respective PCs are less than 100% of the relevant short-term environmental standard and 

the impact can be described as ‘insignificant’.       

For nitrogen deposition, the results indicate that the respective PCs at the assessed European designated sites 

are less than 1% of the relevant critical load values and the impact can be described as ‘insignificant’.  For the 

local nature sites, the respective PCs are less than 100% of the relevant long-term environmental standard and 

the impact can be described as ‘insignificant’.      

For acid deposition, the results indicate that the PC’s at some of the assessed European sites are less than 1% of 

the relevant critical load level and the impact can be described as ‘insignificant’. For the local nature sites, the 

respective PCs are less than 100% of the relevant long-term environmental standard and the impact can be 

described as ‘insignificant’.           

Summary 

Based on the above assessment, it is concluded that the assessed CHP engine and boiler emissions are 

acceptable from an air quality perspective. 
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1. Introduction 

1.1 Background 

Under the Industrial Emissions Directive (IED) the treatment of sewage sludge by anaerobic digestion at Burnley 

Wastewater Treatment Works (WwTW), requires an Environmental Permit.  The scope of the permitted anaerobic 

digestion activities includes all directly associated activities such as sludge screening and thickening and 

combined heat and power (CHP) gas engine and boiler.   

United Utilities Water Limited (hereafter ‘UUW’) currently operates one biogas fuelled JMC 312 GS-BL CHP 

engine (thermal input capacity of 1.6 MWth) and one Cambi gas oil fuelled boiler (with a thermal input of 1.3 

MWth) at its sludge treatment facility at Burnley WwTW on the outskirts of the town of Burnley, Lancashire (BB12 

9DS) (hereafter ‘the site’).  Jacobs UK Limited (hereafter ‘Jacobs’) has carried out an Air Quality Impact 

Assessment (AQIA) on behalf of UUW to assess the potential impact of emissions from the CHP engine and 

boiler.     

1.2 Study Outline 

This AQIA is required to support the Environmental Permit (EP) application and assesses the likely significant air 

quality effects of emissions to air from the CHP engine and boiler (supplying hot water/steam to the thermal 

hydrolysis plant) at the site.  The air quality assessment has been carried out following the relevant Environment 

Agency guidance (Environment Agency, 2020; 2021).  The AQIA considers: 

▪ the potential impact on human health due to emissions of pollutants.  The pollutants considered include 

nitrogen dioxide (NO2); carbon monoxide (CO); sulphur dioxide (SO2), total volatile organic compounds 

(TVOC’s) and particulate matter (PM10, particles with an aerodynamic diameter of 10 microns or less and 

PM2.5, particles with an aerodynamic diameter of 2.5 microns or less); and  

▪ the potential impact on vegetation and ecosystems due to emissions of oxides of nitrogen (NOx) and SO2. 

The WwTW site boundary (represented by the approximate site fence line) is presented in Figure 1.   

This report draws upon information provided from the following parties: 

▪ UUW; 

▪ ADM Ltd; 

▪ Department for Environment, Food and Rural Affairs (Defra); and 

▪ Burnley Borough Council (BBC).   

This report includes a description of the emission sources, review of the baseline conditions, description of 

methodology and significance criteria, an exploration of the existing environment of the site and surrounding 

area, an evaluation of results and the potential impact of emissions on human health and protected conservation 

areas during operation and, finally, conclusions of the assessment.   
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2. Emission Sources 

2.1 Emission Sources to Air 

The location of the assessed CHP engine (emission point reference A1) and boiler (emission point reference A2) 

are presented in Figure 1.   

The CHP engine is fuelled by biogas generated from the site’s anaerobic digestion process.  The boiler is a dual 

fuel design and can run on biogas but has only ever been run on gas oil. The biogas feed line is locked off, the 

emissions were modelled on this basis.  The modelling only considers emissions from the CHP engine and boiler 

and no other emission points to air at the site have been included in the assessment.  Table 1 presents the 

emission sources to air considered in this assessment.  

Table 1: Combustion plant to be assessed 

Parameters JMC 312 GS-BL CHP engine (1.6 

MWth) 

Cambi boiler (1.3 MWth) 

Fuel Biogas Gas oil 

Emission point A1 A2 

This assessment has been carried out on the assumption that the CHP engine and boiler will operate 

continuously at maximum load throughout the year.  This is a conservative assumption as in practice, the boiler 

will have periods of shut-down and maintenance and may not always operate at maximum load.  This approach 

ensures that the worst-case or maximum short-term modelled concentrations are quantified (further 

consideration of this is provided in Appendix A).  

2.2 Emissions Data 

It should be noted from the 1st January 2030, certain pollutant emission concentrations from the assessed 

combustion plant must adhere to emission concentration limits as set out in the Medium Combustion Plant 

Directive (MCPD) EU/2015/21931 (Schedule 25A of the Environmental Permitting (England and Wales) 

(Amendment) Regulations 2018.  Where practicable, the emission concentration limits stated in the MCPD1 have 

been applied in this assessment as a conservative approach to the assessment.   

For the CHP engine, the NOx, CO and TVOC emission concentrations were derived from the Environment 

Agency’s guidance ‘Guidance for monitoring landfill gas engine emissions’ (Environment Agency, 2010).  For 

SO2, in the absence of a specific emission limit value, the SO2 emission concentration typically used in similar 

permit applications for biogas fuelled engines has been applied.  This is a conservative approach to the 

assessment as in practice, the CHP engine SO2 emission concentration is likely to be lower than that applied in 

the model.  For particulates, in the absence of a specific emission limit value, the emission concentration was 

derived from a previous study of landfill gas engines (Land Quality Management Ltd, 2002).   

For the boiler, as a worst-case approach to the assessment, the NOx emission concentration is based on the 

emission limit values for existing medium combustion plants other than engines and gas turbines as regulated 

under the MCPD.  The SO2 emission concentrations have been derived based on the fuel consumption and the 

sulphur content of the diesel fuel of 0.1%.  For CO, in the absence of a specific emission limit value, the CO 

emission concentration was obtained from Defra’s Process Guidance Note 1/3,’Statutory Guidance for Boilers 

and Furnaces 20-50MW thermal input’ (Defra, 2012). 

The temperatures of the CHP engine and boiler were obtained from the spec sheet provided for the Jenbacher 

engine (Jenbacher, 2006) and Cambi boiler (Besa Santangelo, 2015).  For the boiler, the exhaust gas volumetric 

 
1 European Parliament and the Council of the European Union, Medium Combustion Plant Directive EU/2015/2193 of 25 November 2015 on the 

limitation of emissions of certain pollutants into the air from medium combustion plants.  
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flow was determined using stoichiometric calculations based on the combustion gas oil fuel at the maximum 

thermal input rating of the boiler.  For the CHP engine, it was obtained from the technical specification sheet 

provided for the Jenbacher engine (Jenbacher, 2013).  In the absence of information regarding oxygen and 

moisture content of the CHP engine and boiler, the data used in the model is based on professional judgment 

acquired from previous work involving biogas fuelled boilers of a similar size. The emissions inventory of releases 

to air from the CHP engine and boiler are provided in Appendix A. 
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3. Assessment Methodology 

This section presents a summary of the methodology used for the assessment of the potential impacts of the 

site.  A full description of the study inputs and assumptions are provided in Appendix A.   

3.1 Assessment Location 

For this assessment, 16 of the closest sensitive human receptors (such as residential properties, schools, 

residential care homes and public footpaths) near the site were identified for modelling purposes.  The location 

of these receptors is presented in Figure 2.   

In line with the Environment Agency guidance Air emissions risk assessment for your environmental permit 

(Environment Agency, 2020), it is necessary to identify protected conservation areas within the following 

distances from the site: 

▪ European sites (i.e. Special Area of Conservation (SAC), Special Protection Area (SPA) and Ramsar sites) 

within 10 km; and 

▪ Site of Special Scientific Interest (SSSI) and local nature sites (i.e. ancient woodlands, local wildlife sites 

(LWS) and national and local nature reserves (NNR and LNR), respectively, within 2 km.   

Based on these criteria two European sites were assessed; South Pennine Moors Phase 2 SPA and South Pennine 

Moors SAC.   

The following sites have also been identified within 2km and included in the assessment: Spurn Clough LWS, 

Moor Isles Clough LWS, Hagg Wood Ancient Woodland and Hagg Wood LWS, Ancient Woodland ID 1413047, 

Ancient Woodland ID1413046, West Close Clough and Upper Fir Trees Brook, Raven’s Clough Wood Ancient 

Woodland and LWS, Spring Wood Ancient Woodland and LWS, Ancient Woodland ID 1413040, Oswald Street 

LWS, Heald Wood LWS, Barden Fields LWS, Roundwood Swamp Meadows and Swamp LWS and Leeds/Liverpool 

Canal Section Old Hall to M65 junction 12 LWS.  

As discussed above, some of the assessed protected conservation areas encompass the same geographic area.  

However, for completeness, these protected conservation areas are assessed individually where relevant.  The 

location of the assessed protected conservation areas are presented in Figure 3 and further details are set out in 

Appendix A.       

3.2 Overall Methodology 

The assessment was carried out using an atmospheric dispersion modelling technique.  Atmospheric Dispersion 

Modelling System (ADMS) version 5.2.4 was used to model releases of the identified substances.  The ADMS 

model predicts the dispersion of operational emissions from a specific source (e.g. a stack), and the subsequent 

concentrations over an identified area (e.g. at ground level across a grid of receptor points) or at specified points 

(e.g. a residential property).  ADMS was selected because this model is fit for the purpose of modelling the 

emissions from the type of sources on-site (i.e. point source emissions from a combustion source) and is 

accepted as a suitable assessment tool by local authorities and the Environment Agency.   

The modelling assessment was undertaken in accordance with the Environment Agency Air emissions risk 

assessment for your environmental permit guidance (Environment Agency, 2020).  

A summary of the dispersion modelling procedure is set out below.   

1) Information on plant location and stack parameters were supplied by UUW (United Utilities, 2021).  

Information on the CHP engine and the boiler were obtained from various other sources as described in 

Section 2.2. 

2) Five years of Numerical Weather Predication (NWP) data (2016 – 2020 inclusive) were used for the 

assessment (ADM Ltd, 2020). 
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3) Information on the main buildings located on-site which could influence dispersion of emissions from the 

CHP engine and boiler stack were estimated from Defra’s environmental open-data applications and 

datasets (Defra, 2020a) and Google Earth (Google Earth, 2020).   

4) The maximum predicted concentrations (at a modelled height of 1.5 m or ‘breathing zone’) at the assessed 

sensitive human receptor locations R1 – R10 (representing long-term exposure at residential properties) 

were considered for the assessment of annual mean, 24-hour mean, 8-hour mean, 1-hour mean and 15-

minute mean pollutant concentrations within the study area.  For receptors R11 – R16 (representing 

footpaths and a bridleway), only the 1-hour mean and 15-minute mean concentrations were considered.  

The maximum predicted concentrations at an off-site location in the vicinity of the site were considered for 

the assessment of short-term (1-hour and 15-minute mean) concentrations. 

5) The above information was entered into the dispersion model.   

6) The dispersion model was run to provide the Process Contribution (PC).  The PC is the estimated maximum 

environmental concentration of substances due to releases from the process alone.  The results were then 

combined with baseline concentrations (see Section 4) to provide the Predicted Environmental 

Concentration (PEC) of the substances of interest.   

7) The PECs were then assessed against the appropriate environmental standards for air emissions for each 

substance set out in the Environment Agency’s guidance (Environment Agency, 2020) document to 

determine the nature and extent of any potential adverse effects.   

8) Modelled concentrations were processed using geographic information system (GIS) software (ArcMap 

10.6.1) to produce contour plots of the model results.  These are provided for illustrative purposes only; 

assessment of the model results was based on the numerical values outputted by the dispersion model on 

the model grid (see Figure 1) and at the specific receptor locations and were processed using Microsoft 

Excel. 

9) The predicted concentrations of NOx and SO2 were also used to assess the potential impact on critical levels 

and critical loads (i.e. acid and nutrient nitrogen deposition) (see Section 3.3.2) at the assessed protected 

conservation area.  Details of the deposition assessment methodology are provided in Appendix B.   

In addition to the above, a review of existing ambient air quality in the area was undertaken to understand the 

baseline conditions at the site and at receptors within the study area.  These existing conditions were determined 

by reviewing the monitoring data already available for the area and other relevant sources of information.  The 

review of baseline air quality is set out in Section 4.   

Where appropriate, a conservative approach has been adopted throughout the assessment to increase the 

robustness of the model predictions.  In addition, an analysis of various sensitivity scenarios has also been carried 

out (see Section 5.3) to determine how changes to model parameters (e.g. differing surface roughness values or 

modelling without considering buildings) may impact on predicted concentrations at sensitive human receptors 

and off-site locations.   

3.3 Assessment Criteria 

3.3.1 Environmental Quality Standards: Human Receptors 

In the UK the focus on local air quality is reflected in the air quality objectives (AQOs) set out in the Defra and the 

Devolved Administrations Air Quality Strategy for England, Scotland, Wales and Northern Ireland (AQS). The AQS 

stipulates a number of air quality objectives for nine main air pollutants with respect to ambient levels of air 

quality (Defra, 2007).  The AQOs are similar to the limit values that were transposed from the relevant EU 

directives into UK legislation by The Air Quality Standards Regulations 2010.  The objectives are based on the 

current understanding of health effects of exposure to air pollutants and have been specified to control health 

and environmental risks to an acceptable level.  They apply to places where people are regularly present over 

the relevant averaging period.  The objectives set for the protection of human health and vegetation of relevance 

to the project are summarised in Table 2.  Relevant Environmental Assessment Levels (EALs) set out in the 
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Environment Agency guidance (Environment Agency, 2020) are also included in Table 2 where these 

supplement the AQOs.   

For the purposes of reporting, the AQOs and EALs have been collectively termed as Environmental Quality 

Standards (EQSs).   

Table 2: Air quality objectives and environmental assessment levels 

Pollutant EQS (μg/m3) Concentration measured as 

NO2 40 Annual mean 

200 1-hour mean, not to be exceeded more than 18 times a year (99.79th percentile) 

CO 10,000 Maximum daily 8 hour running mean (100th percentile) 

30,000 Maximum 1-hour mean (100th percentile) 

SO2 125 24-hour mean not to be exceeded more than 3 times a year (99.18th percentile) 

350 1-hour mean not to be exceeded more than 24 times a year (99.73rd percentile) 

266 15-minute mean not to be exceeded more than 35 times a year (99.9th percentile)  

PM10 40 Annual mean 

50 24-hour mean, not to be exceeded more than 35 times a year (90.41st percentile) 

PM2.5 25 Annual mean 

TVOC n/a1 Annual mean 

Maximum 1-hour mean (100th percentile) 

Note 1: VOCs may contain a wide range of organic compounds and it is often difficult to determine or identify each and every compound 

present.  The TVOC emissions from the assessed combustion plant will largely comprise methane which is not directly harmful to human health.  

Therefore, there is no health-based air quality standard or guideline. 

For the assessment of long-term average concentrations (i.e. the annual mean concentrations) at human 

receptors, impacts were described using the following criteria: 

• if the PC is less than 1% of the long-term EQS, the contribution can be considered as ‘insignificant’ 

(Environment Agency, 2021); 

• if the PC is greater than 1% of the EQS but the PEC is less than 70% of the long-term air quality objective, 

based on professional judgement, this would be classed as ‘not significant’. 

• where the PC is greater than 1% of the EQS and the PEC is greater than 70% of the EQS, professional 

judgement is used to determine the overall significance of the effect (i.e. whether the effect would be ‘not 

significant’ or ‘significant’), taking account of the following: 

- the scale of the changes in concentrations;  

- whether or not an exceedance of an EQS is predicted to arise in the study area where none existed 

before, or an exceedance area is substantially increased as a result of the development; and 

- uncertainty, including the influence and validity of any assumptions adopted in undertaking the 

assessment.   

For the assessment of short-term average concentrations (e.g. the 1-hour mean NO2 concentrations, and the 

15-minute, 1-hour and 24-hour mean SO2 concentrations etc.), impacts were described using the following 

criteria: 

• if the PC is less than 10% of the short-term EQS, this would be classed as insignificant (Environment 

Agency, 2021); 
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• if the PC is greater than 10% of the EQS but less than 20% of the headroom between the short-term 

background concentration and the EQS, based on professional judgement, this can also be described as 

not significant;  

• Where the PC is greater than 10% of the EQS and 20% of the headroom, professional judgement is used 

to determine the overall significance of the effect (i.e. whether the effect would be not significant or 

significant) in line with the approach specified above for long-term average concentrations.   

Environment Agency guidance recommends that further action will not be required if proposed emissions 

comply with Best Available Techniques Associated Emission Levels (BAT AELs) and resulting PECs do not exceed 

the relevant EQS (Environment Agency, 2020).   

3.3.2 Environmental Quality Standards: Protected Conservation Areas 

Critical levels 

The environmental standards set for protected conservation areas of relevance to the project are summarised in 

Table 3 (Environment Agency, 2020).   

Table 3: Air Quality Objectives and Environmental Assessment Levels for protected conservation areas 

Pollutant EQS (μg/m3) Concentration measured as 

NOx 30 Annual mean limit value for the protection of vegetation (referred to as the “critical 

level”) 

75 Maximum 24-hour mean for the protection of vegetation (referred to as the “critical 

level”)  

SO2 10 Annual mean limit value for the protection of vegetation (referred to as the “critical 

level”) where lichens or bryophytes are present 

20 Annual mean limit value for the protection of vegetation (referred to as the “critical 

level”) where lichens or bryophytes are not present  

Critical loads 

Critical loads for pollutant deposition to statutorily designated habitat sites in the UK and for various habitat 

types have been published by the CEH and are available from the APIS website.  Critical Loads are defined on the 

APIS website (Centre for Ecology and Hydrology, 2021) as:  

"a quantitative estimate of exposure to one or more pollutants below which significant harmful effects on 

specified sensitive elements of the environment do not occur according to present knowledge". 

Compliance with these benchmarks is likely to result in no significant adverse effects on the natural environment 

at these locations.  The critical loads for the designated habitat sites considered in this assessment are set out in 

Table 4.  For the assessed European designated sites, the Site Relevant Critical Loads tool function on the APIS 

website was used to determine the relevant critical loads for the assessed protected conservation areas.  It 

should be noted where both vegetation types (i.e. short or tall) are listed on the APIS website as being present at 

the assessed protected conservation area, the most sensitive habitat for both short and tall vegetation were 

applied in the assessment, irrespective of whether the vegetation is actually present at the modelled location(s).   

For the assessed local nature sites, the Search by Location function on the APIS website was used.  Where both 

short and tall vegetation type is assumed to inhabit the assessed local nature sites, the acid grassland and 

coniferous woodland habitat feature were selected on the APIS website which are generally the most sensitive 

short and tall vegetation type to nutrient nitrogen and acid deposition.         
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Table 4: Critical loads for modelled protected conservation areas 

Receptor 

ref 

Protected 

conservation area 

Habitat feature 

applied 

Vegetation 

type (for 

deposition 

velocity) 

Critical load 

Acid deposition (kEqH+/ha/year) Nitrogen 

deposition 

(kg 

N/ha/year) 

CLMaxS CLMinN CLMaxN Minimum 

H1 
South Pennine 

Moors Phase 2 SPA 
Raised and blanket bogs Short 1.60 0.40 2.00 5 

H2 
South Pennine 

Moors SAC 

Raised and blanket bogs Short 0.40 0.30 0.70 5 

Acidophilous Quercus-

dominated woodland 
Tall 3.00 0.40 3.30 10 

H3 Spurn Clough LWS 

Acid Grassland Short 1.61 0.44 2.05 5 

Broadleaved, deciduous 

woodland 
Tall 2.78 0.36 3.13 10 

H4 
Moor Isles Clough 

LWS 

Acid Grassland Short 1.61 0.44 2.05 5 

Broadleaved, deciduous 

woodland 
Tall 2.78 0.36 3.13 10 

H5 

Hagg Wood (ID 

1102721) Ancient 

Woodland and Hagg 

Wood LWS 

Acid Grassland Short 1.620 0.438 2.058 5 

Broadleaved, deciduous 

woodland 
Tall 2.834 0.357 3.191 10 

H6 

Ancient Woodland 

(ID 1413047), 

Ancient Woodland 

(ID 1413046) and 

West Close Clough 

and Upper Fir Trees 

Brook 

Acid Grassland Short 

No critical loads available 

5 

Broadleaved, deciduous 

woodland 
Tall 10 

H7 

Raven's Clough 

Wood (ID 1102723) 

Ancient Woodland 

and Raven's Clough 

Wood LWS 

Acid Grassland Short 1.610 0.438 2.058 5 

Broadleaved, deciduous 

woodland 
Tall 2.778 0.357 3.135 10 

H8 

Spring Wood (ID 

1413041) Ancient 

Woodland and 

Spring Wood LWS 

Acid Grassland Short 1.620 0.438 2.058 5 

Broadleaved, deciduous 

woodland 
Tall 2.831 0.357 3.188 10 

H9 
Ancient Woodland 

(ID 1413040)  

Acid Grassland Short 1.620 0.438 2.058 5 

Broadleaved, deciduous 

woodland 
Tall 2.831 0.357 3.188 10 

H10 Oswald Street LWS 

Acid Grassland Short 1.620 0.438 2.058 5 

Broadleaved, deciduous 

woodland 
Tall 2.831 0.357 3.188 10 

H11 Heald Wood LWS 

Acid Grassland Short 1.620 0.438 2.058 5 

Broadleaved, deciduous 

woodland 
Tall 2.831 0.357 3.188 10 

H12 
Barden Lane Fields 

LWS 

Acid Grassland Short 1.610 0.438 2.048 5 

Broadleaved, deciduous 

woodland 
Tall 2.775 0.357 3.132 10 

H13 

Roundwood Swamp 

Meadows and 

Swamp LWS 

Acid Grassland Short 1.610 0.438 2.048 5 

Broadleaved, deciduous 

woodland 
Tall 2.775 0.357 3.132 10 
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Receptor 

ref 

Protected 

conservation area 

Habitat feature 

applied 

Vegetation 

type (for 

deposition 

velocity) 

Critical load 

Acid deposition (kEqH+/ha/year) Nitrogen 

deposition 

(kg 

N/ha/year) 

CLMaxS CLMinN CLMaxN Minimum 

H14a 

Leeds/Liverpool 

Canal Section Old 

Hall St to M65 

junction 12 

Acid Grassland Short 1.620 0.438 2.058 5 

Broadleaved, deciduous 

woodland 
Tall 2.831 0.357 3.188 10 

H14b 

Acid Grassland Short 1.610 0.438 2.048 5 

Broadleaved, deciduous 

woodland 
Tall 2.782 0.357 3.139 10 

H14c 

Acid Grassland Short 1.610 0.438 2.048 5 

Broadleaved, deciduous 

woodland 
Tall 2.781 0.357 3.138 10 

Critical load functions for acid deposition are specified on the basis of both nitrogen-derived acid and sulphur 

derived acid.  The critical load function contains a value for sulphur derived acid and two values for nitrogen 

derived acid deposition (a minimum and maximum value).  The APIS website provides advice on how to calculate 

the process contribution (PC – emissions from the modelled process alone) and the predicted environmental 

concentrations (PEC – the PC added to the existing deposition) as a percentage of the acid critical load function 

and how to determine exceedances of the critical load function.  This guidance was adopted for this assessment. 

The minimum of the range of nitrogen critical loads was used for the assessment in line with the advice on the 

APIS website (Centre for Ecology and Hydrology, 2020). 

Significance Criteria – European designated sites (i.e. SPAs, SACs) and SSSI’s 

With regard to concentrations at the assessed designated habitat site, the Environment Agency guidance 

(Environment Agency, 2020) states emissions can be described as ‘insignificant’ and no further assessment is 

required (including the need to calculate PECs) if: 

▪ the short-term PC is less than 10% of the short-term environmental standard for protected conservation 

areas; or 

▪ the long-term PC is less than 1% of the long-term environmental standard for protected conservation 

areas. 

Where appropriate, the significance of the predicted long-term (annual mean) concentrations or deposition at 

protected conservation areas were determined in line with Environment Agency guidance (Environment Agency, 

2020) summarised as follows. 

▪ Where the PC is less than 1% of the relevant critical level or critical load, the emission is not likely to have a 

significant effect alone or in combination irrespective of the existing concentrations or deposition rates. 

▪ Where the PC is above 1%, further consideration of existing background concentrations or deposition rates 

is required, and where the total concentration or deposition is less than 70% of the critical level or critical 

load, calculated in combination with other committed projects or developments as appropriate, the 

emission is not likely to have a significant effect. 

▪ Where the contribution is above 1%, and the total concentration or deposition rate is greater than 70% of 

the critical level or critical load, either alone or in combination with other committed projects or 

developments, then this may indicate a significant effect and further consideration is likely to be required.   
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The above approach is used to give a clear definition of what effects can be disregarded as ‘insignificant’, and 

which need to be considered in more detail in relation to the predicted annual mean concentrations or 

deposition.   

For short-term mean concentrations (i.e. the 24-hour mean critical level for NOx) where the PC is less than 10% 

of the critical level then it would be regarded as ‘insignificant’.  A potentially significant effect would be identified 

where the short-term PC from the modelled sources would lead to the total concentration exceeding the critical 

level.  Further consideration is likely to be required in this situation. 

Significance Criteria – Local nature sites (i.e. ancient woodlands and local wildlife sites) 

The relevant significance criteria for these protected conservation areas are set out below.   

With regard to concentrations or deposition rates at local nature sites, the Environment Agency guidance 

(Environment Agency, 2020) states emissions can be described as ‘insignificant’ and no further assessment is 

required (including the need to calculate PECs) if: 

▪ the short-term PC is less than 100% of the short-term environmental standard for protected conservation 

areas; or 

▪ the long-term PC is less than 100% of the long-term environmental standard for protected conservation 

areas.   

The above approach is used to give a clear definition of what effects can be disregarded as ‘insignificant’, and 

which need to be considered in more detail in relation to the predicted annual mean concentrations or 

deposition.     
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4. Existing Environment 

4.1 Site Location 

The site is situated approximately 3.3 km north northwest from the centre of the town of Burnley, Lancashire.  

The area surrounding the site generally comprises a mixture of residential and commercial land use.  The M65 is 

approximately 0.4 km east of the site at its closest point.    

There are several sensitive human receptors in the vicinity of the site in respect of potential air emissions from 

the process.  The most relevant sensitive receptors have been identified from local mapping and are summarised 

in Appendix A and presented in Figure 1.  The nearest modelled residential property is approximately 0.19 km 

northeast of the CHP engine (based on the stack location NGR E 382712 N 435280).  The nearest modelled 

receptor is a footpath approximately 0.17 km southwest of the site at its closest point.   

4.2 Local Air Quality Management 

A review of baseline air quality was carried out prior to undertaking the air quality assessment.  This was carried 

out to determine the availability of baseline air quality data recorded in the vicinity of the site and also if data 

from other regional or national sources such as the UK Air Information Resource (UK-AIR) (Defra, 2020b) website 

could be used to represent background concentrations of the relevant pollutants in the vicinity of the site.   

There are no Air Quality Management Areas (AQMA) in the Burnley Borough Council (BBC) administrative area. 

The nearest AQMA is in Pendle Borough Council and is approximately 8.5 km northeast of the site, it is therefore 

not considered further in this assessment.  

BBC carries out regular assessments and monitoring of air quality within the borough as part of the LAQM 

process.  The most recent Air Quality Annual Status Report (Burnley Borough Council, 2019) was reviewed to 

determine the concentrations of NO2 and PM10 in the vicinity of the site.  It should be noted none of the other 

assessed pollutants are monitored by BBC.   

BBC does not undertake automatic (continuous) monitoring at any locations. The nearest non-automatic 

monitoring locations (i.e. a NO2 diffusion tube) to the site are three roadside locations; Site ID: DT10, NGR E 

384676 N 435106 adjacent to the A682 and situated approximately 2.0 km east of the assessed CHP engine, Site 

ID: DT31, NGR E 384558 N 433911 near the A682 and situated approximately 2.3 km east-southeast of the 

assessed CHP engine and DT46, NGR E 384290 N 433609 near the A682 and situated approximately 2.3 km 

east southeast of the assessed CHP engine.  In 2019, annual mean NO2 concentrations of 32 µg/m3, 34.6 µg/m3 

and 31.2 µg/m3 were recorded at these locations, respectively.  These monitoring locations are not considered 

representative of the site due to their close proximity to major roads.   

For the assessed pollutants, information on background air quality in the vicinity of the site was obtained from 

Defra background map datasets (Defra, 2020b).  The 2018-based background maps by Defra are estimates 

based upon the principal local and regional sources of emissions and ambient monitoring data.  For SO2 and CO 

concentrations, the 2001-based background maps were used.  These background concentrations are presented 

in Table 5.  It should be noted there are no background concentrations available for TVOC’s.   

As it is necessary to determine the potential impact of emissions from the site on the assessed protected 

conservation areas, the background concentrations of NOx and SO2 were also identified for the assessed 

protected conservation areas.  These background concentrations were obtained from the 2018-based and 2001-

based Defra background map datasets (Defra,2020b), respectively, and are displayed in Table 5. The 

concentrations for the individual assessment locations are displayed in the results tables (Table 8 – Table 10).  
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Table 5: Background concentrations: adopted for use in assessment for human receptors and protected 

conservation areas 

Pollutant Annual mean 

concentration 

(μg/m3) 

Description 

Human receptors 

NO2 7.7 – 11.9 Defra 1 km x 1 km background map value for the assessed sensitive human receptor locations, 2021 

map concentration 

CO 124.4 – 149.9 Defra 1 km x 1 km background map value for the assessed sensitive human receptor locations, scaled 

from 2001-based map1 to 2021 concentration 

PM10 9.2 – 10.6 Defra 1 km x 1 km background map value for the assessed sensitive human receptor locations, 2021 

map concentration 

PM2.5 6.3 – 7.2 Defra 1 km x 1 km background map value for the assessed sensitive human receptor locations, 2021 

map concentration 

SO2 3.5 – 3.9 Defra 1 km x 1 km background map value for the assessed sensitive human receptor locations, scaled 

from 2001-based map1 concentration 

TVOC n/a 

Protected conservation areas 

NOx 8.2 – 16.8 Defra 1 km x 1 km background map value for the assessed protected conservation areas, 2021 map 

concentration 

SO2 3.5 – 4.5 Defra 1 km x 1 km background map value for the assessed protected conservation areas, scaled from 

2001-based map1 concentration 

Note 1: Background maps for CO and SO2 are based on 2001 base year mapping 

The long-term background concentrations were doubled to estimate the short-term background concentrations 

in line with the Environment Agency guidance (Environment Agency, 2020). 

4.3 Existing Deposition Rates   

Existing acid and nutrient nitrogen deposition levels were obtained from APIS (Centre for Ecology and 

Hydrology, 2020).  As discussed previously, where both vegetation types (i.e. short or tall) are listed on the APIS 

website as being present at the assessed protected conservation area, the most sensitive habitat for both short 

and tall vegetation, where applicable, was used for the assessment to represent the differing deposition 

velocities for these vegetation types.  As a conservative approach to the assessment, it is assumed the vegetation 

type selected is present at the specific modelled location within the assessed protected conservation area.  The 

existing deposition values at the assessed habitat site are set out in Table 6.   



Air Quality Impact Assessment 
 

 

13 

 

Table 6: Existing deposition at modelled habitat sites 

Receptor 

ref 

Protected conservation area Vegetation 

type (for 

deposition 

velocity) 

Existing deposition rates 

Existing acid deposition 

(kEqH+/ha/year) 

Existing nutrient N 

deposition (kg N/ha/year) 

Nitrogen Sulphur Nitrogen 

H1 South Pennine Moors Phase 2 

SPA 
Short 1.80 0.30 24.78 

H2 
South Pennine Moors SAC 

Short 1.80 0.30 24.78 

Tall 2.60 0.40 36.40 

H3 
Spurn Clough LWS 

Short 1.82 0.29 25.48 

Tall 2.77 0.35 38.78 

H4 
Moor Isles Clough LWS 

Short 1.82 0.29 25.48 

Tall 2.77 0.35 38.78 

H5 Hagg Wood (ID 1102721) 

Ancient Woodland and Hagg 

Wood LWS 

Short 1.79 0.33 25.06 

Tall 2.68 0.37 37.52 

H6 Ancient Woodland (ID 1413047), 

Ancient Woodland (ID 1413046) 

and West Close Clough and 

Upper Fir Trees Brook 

Short 1.82 0.29 25.48 

Tall 
2.77 0.35 38.78 

H7 Raven's Clough Wood (ID 

1102723) Ancient Woodland and 

Raven's Clough Wood LWS 

Short 1.82 0.29 25.48 

Tall 2.77 0.35 38.78 

H8 Spring Wood (ID 1413041) 

Ancient Woodland and Spring 

Wood LWS 

Short 1.79 0.33 25.06 

Tall 2.68 0.37 37.52 

H9 
Ancient Woodland (ID 1413040)  

Short 1.79 0.33 25.06 

Tall 2.68 0.37 37.52 

H10 
Oswald Street LWS 

Short 1.79 0.33 25.06 

Tall 2.68 0.37 37.52 

H11 
Heald Wood LWS 

Short 1.79 0.33 25.06 

Tall 2.68 0.37 37.52 

H12 
Barden Lane Fields LWS 

Short 1.82 0.29 25.48 

Tall 2.77 0.35 38.78 

H13 Roundwood Swamp Meadows 

and Swamp LWS 

Short 1.82 0.29 25.48 

Tall 2.77 0.35 38.78 

H14a 

Leeds/Liverpool Canal Section 

Old Hall St to M65 junction 12 

LWS 

Short 1.79 0.33 25.06 

Tall 2.68 0.37 37.52 

H14b Short 1.82 0.29 25.48 

Tall 2.77 0.35 38.78 

H14c Short 1.82 0.29 25.48 

Tall 2.77 0.35 38.78 
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5. Results 

5.1 Human Receptors 

The results presented below are the maximum modelled concentrations predicted at any of the 16 assessed 

sensitive human receptor locations and the maximum modelled concentration at any off-site location for the 

five years of meteorological data used in the study.   

The results of the dispersion modelling are set out in Table 7, which presents the following information: 

• EQS (i.e. the relevant air quality standard); 

• estimated annual mean background concentration (see Section 4) that is representative of the baseline; 

• PC, the maximum modelled concentrations due to the emissions from the assessed combustion plant; 

• PEC, the maximum modelled concentration due to process emissions combined with estimated baseline 

concentrations;  

• PC and PEC as a percentage of the EQS; and 

• PC as a percentage of headroom (i.e. the PC as a percentage of the difference between the short-term 

background concentration and the EQS, for short-term predictions only). 

The full results at assessed human receptor locations are presented in Appendix C. 
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Table 7: Results of detailed assessment 

Pollutant Averaging period Assessment 

location 

Maximum 

receptor 

EQS 

(μg/m3) 

Baseline air 

quality level 

(μg/m3) 

PC (μg/m3) PEC (μg/m3) PC / EQS (%) PEC / EQS (%) PC as a 

percentage of 

headroom (%) 

CO Maximum 8-hour running 

mean 
Sensitive locations 1 10,000 262 53.2 315.5 0.5% 3.2% 0.5% 

Maximum 1-hour mean Maximum off-site - 30,000 262 163.7 425.9 0.5% 1.4% 0.6% 

Sensitive locations R14 30,000 262 78.8 341.1 0.3% 1.1% 0.3% 

NO2 Annual mean Sensitive locations R1 40 17.5 1.2 10.0 3.0% 24.9% 3.8% 

1-hour mean (99.79th 

percentile) 

Maximum off-site - 200 17.5 10.9 19.7 5.5% 9.8% 5.7% 

Sensitive locations R14 200 17.5 10.0 27.5 5.0% 13.8% 5.5% 

SO2 24-hour mean (99.18th 

percentile) 
Sensitive locations R1 125 7.8 10.2 18.0 8.1% 14.4% 8.7% 

1-hour mean (99.73rd 

percentile) 

Maximum off-site - 350 7.8 22.1 29.9 6.3% 8.5% 6.4% 

Sensitive locations R14 350 7.8 19.9 27.7 5.7% 7.9% 5.8% 

15-minute mean (99.9th 

percentile) 

Maximum off-site - 266 7.8 25.2 33.0 9.5% 12.4% 9.8% 

Sensitive locations R14 266 7.8 23.3 31.1 8.7% 11.7% 9.0% 

PM10 Annual mean Sensitive locations R1 40 9.2 0.14 9.3 0.4% 23.3% 0.5% 

24-hour mean (90.41st  

percentile) 
Sensitive locations R1 50 18.3 0.5 18.8 1.0% 37.7% 1.6% 

PM2.5 Annual mean Sensitive locations R1 25 6.3 0.14 6.4 0.58% 25.6% 0.8% 

TVOC Annual mean Sensitive locations R1 n/a 2.4 n/a 

Maximum 1-hour mean Maximum off-site - 115.8 

Sensitive locations R14 50.4 

Note 1:  For annual mean NO2, PM10 and PM2.5 and TVOC concentrations, 24-hour mean PM10 and SO2 concentrations and 8-hour mean CO concentrations, R11 – R16 have been omitted from analysis as these receptor 

locations represent footpaths (i.e. short-term exposure only).  The full results are presented in Appendix C. 
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The results in Table 7 indicate that the predicted off-site concentrations and predicted concentrations at 

sensitive human receptors do not exceed any relevant long-term or short-term air quality objective or guideline.   

Table 7 indicates the maximum PC for annual mean NO2 at a sensitive human receptor location is 1.2 µg/m3 

(equating to 3% of the relevant EQS), predicted at R1, which represents a residential property approximately 

0.19 km north-northeast of the site.  The PC is greater than 1% of the relevant EQS but the PEC is less than 70% 

of the EQS (i.e. 24.9%) and the impact can be classed as ‘not significant’.     

For the assessment of 1-hour mean (99.79th percentile) NO2 concentrations at a sensitive human receptor 

location, the maximum PC of 10.0 µg/m3 (which equates to 5.0% of the relevant EQS) is predicted at R14 which, 

represents a footpath approximately 0.17 km north-northeast of the modelled CHP engine.  As the PC is less 

than 10% of the short-term EQS, as per Environment Agency guidance (Environment Agency, 2021 the effect is 

considered ‘insignificant’.  For the assessment of 1-hour mean (99.79th percentile) NO2 concentrations at the 

modelled grid off-site locations, the maximum PC is 10.9 µg/m3, which equates to 5.5% of the relevant EQS.  As 

the PC is less than 10% of the EQS, this impact can be described as ‘insignificant’.   

For long-term PM10 and PM2.5 concentrations, the respective PCs are less than 1% of the relevant long-term EQS 

and their impact can be described as ‘insignificant’.  For 24-hour mean (90.41st percentile) PM10 concentrations, 

the PC is less than 10% of the relevant short-term EQS (i.e. 1%) and its impact can be described as ‘insignificant’.  

For short-term CO concentrations at both sensitive human receptor locations and the modelled grid off-site 

locations, the respective PCs are less than 10% of the relevant short-term EQS and their impact is considered 

‘insignificant’.   

For 24-hour mean (99.18th percentile) SO2 concentrations at sensitive human receptor locations, the highest PC 

(predicted at R1) is less than 10% of the relevant EQS (i.e. 8.1%) and can be classed as ‘insignificant’.   

For 1-hour mean (99.73rd percentile) SO2 concentrations at sensitive human receptor locations, the maximum 

PC of 19.9 µg/m3 is predicted at R14 (representing a footpath receptor).  This equates to less than 10% of the 

relevant EQS and can be classed as ‘insignificant’.  For 1-hour mean (99.73rd percentile) SO2 concentrations at a 

modelled off-site location, the highest off-site concentration is 22.1 µg/m3 which equates to 6.3% of the 

relevant EQS.  This is less than 10% of the relevant EQS and can be classed as ‘insignificant’.   

For 15-minute mean (99.9th percentile) SO2 concentrations at sensitive human receptor locations, the maximum 

PC of 23.3 µg/m3 is predicted at R14 representing a footpath receptor.  This equates to less than 10% of the 

relevant EQS and can be classed as ‘insignificant’.  For 15-minute mean (99.9th percentile) SO2 concentrations at 

a modelled off-site location, the highest off-site concentration is 25.2 µg/m3 which equates to 9.5% of the 

relevant EQS.  The PC is less than 10% of the relevant EQS and can be classed as ‘insignificant’.  

For annual mean TVOC concentrations at sensitive human receptor locations, the highest PC of 2.4 µg/m3 is 

predicted at R1.  For maximum 1-hour mean TVOC concentrations at a modelled off-site location, the highest PC 

of 115.8 µg/m3 was predicted at NGR E 382213 N 435512, which is situated near a river, to the northwest of the 

boundary of the site.  At a sensitive human receptor location, the maximum 1-hour mean TVOC concentration of 

50.4 µg/m3 was predicted at R14.  As discussed previously, the TVOCs from the assessed combustion plant will 

largely comprise unburnt methane gas from the biogas fuel, which is not directly harmful to human health at the 

concentrations predicted by the dispersion modelling.   

Summary 

The results in Table 7 indicate that the predicted modelled off-site concentrations and predicted concentrations 

at sensitive human receptors do not exceed any relevant long-term or short-term air quality objective or 

guideline.  Furthermore, due to the conservative approach adopted throughout the assessment including the 

assumed operational hours of the plant and modelled emission concentrations, the predicted concentrations 

presented in Table 7 are likely to be higher than would reasonably be expected.          
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A contour plot (see Figures 4) has been produced for. annual mean NO2 concentrations, as the annual mean PC 

was greater than 1% of the EQS, the figure is based on the year of meteorological data which resulted in the 

highest PC at a sensitive human receptor location. 

5.2 Protected Conservation Areas 

5.2.1 Assessment against Critical Levels 

The environmental effects of releases from the site at the assessed protected conservation areas have been 

determined by comparing predicted concentrations of released substances with the EQSs for the protection of 

vegetation (critical levels) (see Table 3).  The results of the detailed modelling at the assessed protected 

conservation areas are shown in Table 8 to Table 10.  The results presented are the maximum predicted 

concentration at each assessed protected conservation area for the five years of meteorological data used in the 

study.   

For SO2, the relevant EQS was based on the assumption that lichens and bryophytes were present at each site, 

therefore adopting a conservative approach. 

Table 8: Results of detailed assessment at assessed protected conservation sites for annual mean NOx 

concentrations 

Ref Protected Conservation Area EQS 

(μg/m3) 

Background 

concentration 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

H1 South Pennine Moors Phase 2 SPA 30 8.2 0.012 8.2 0.04% 27.4% 

H2 South Pennine Moors SAC 8.2 0.012 8.2 0.04% 27.4% 

H3 Spurn Clough LWS 11.4 0.953 12.3 3.2% 41.1% 

H4 Moor Isles Clough LWS 11.4 0.723 12.1 2.4% 40.4% 

H5 
Hagg Wood (ID 1102721) Ancient 

Woodland and Hagg Wood LWS 
10.2 0.081 10.2 0.3% 34.1% 

H6 

Ancient Woodland (ID 1413047), Ancient 

Woodland (ID 1413046) and West Close 

Clough and Upper Fir Trees Brook 

9.7 0.038 9.7 0.1% 32.3% 

H7 
Raven's Clough Wood (ID 1102723) Ancient 

Woodland and Raven's Clough Wood LWS 
12.8 0.056 12.8 0.2% 42.8% 

H8 
Spring Wood (ID 1413041) Ancient 

Woodland and Spring Wood LWS 
15.8 0.097 15.9 0.3% 53.0% 

H9 Ancient Woodland (ID 1413040)  15.8 0.082 15.9 0.3% 52.9% 

H10 Oswald Street LWS 15.8 0.047 15.8 0.2% 52.8% 

H11 Heald Wood LWS 15.8 0.219 16.0 0.7% 53.4% 

H12 Barden Lane Fields LWS 14.5 0.259 14.7 0.9% 49.1% 

H13 
Roundwood Swamp Meadows and Swamp 

LWS 
14.5 0.358 14.8 1.2% 49.4% 

H14a 

Leeds/Liverpool Canal Section Old Hall St to 

M65 junction 12 

15.8 0.129 15.9 0.4% 53.1% 

H14b 14.1 0.192 14.3 0.6% 47.5% 

H14c 16.8 0.090 16.9 0.3% 56.2% 
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Table 9: Results of detailed assessment at assessed protected conservation sites for maximum 24-hour mean NOx 

concentrations 

Ref Protected Conservation Area EQS 

(μg/m3) 

Background 

concentration 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

H1 South Pennine Moors Phase 2 SPA 75 16.4 0.18 16.6 0.2% 22.2% 

H2 South Pennine Moors SAC 16.4 0.18 16.6 0.2% 22.2% 

H3 Spurn Clough LWS 22.8 10.8 33.6 14.4% 44.8% 

H4 Moor Isles Clough LWS 22.8 10.2 33.0 13.6% 44.0% 

H5 Hagg Wood (ID 1102721) Ancient 

Woodland and Hagg Wood LWS 
20.3 1.39 21.7 1.9% 29.0% 

H6 Ancient Woodland (ID 1413047), Ancient 

Woodland (ID 1413046) and West Close 

Clough and Upper Fir Trees Brook 

19.3 0.73 20.1 1.0% 26.7% 

H7 Raven's Clough Wood (ID 1102723) Ancient 

Woodland and Raven's Clough Wood LWS 
25.6 0.60 26.1 0.8% 34.9% 

H8 Spring Wood (ID 1413041) Ancient 

Woodland and Spring Wood LWS 
31.6 1.78 33.4 2.4% 44.5% 

H9 Ancient Woodland (ID 1413040)  31.6 1.57 33.2 2.1% 44.2% 

H10 Oswald Street LWS 31.6 0.91 32.5 1.2% 43.3% 

H11 Heald Wood LWS 31.6 2.20 33.8 2.9% 45.0% 

H12 Barden Lane Fields LWS 29.0 1.94 30.9 2.6% 41.2% 

H13 Roundwood Swamp Meadows and Swamp 

LWS 
29.0 3.97 32.9 5.3% 43.9% 

H14a 

Leeds/Liverpool Canal Section Old Hall St to 

M65 junction 12 

31.6 1.64 33.2 2.2% 44.3% 

H14b 28.1 1.20 29.3 1.6% 39.1% 

H14c 33.5 1.42 35.0 1.9% 46.6% 
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Table 10: Results of detailed assessment at assessed protected conservation sites for annual mean SO2 

concentrations 

Ref Protected Conservation Area EQS 

(μg/m3) 

Background 

concentration 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS (%) 

H1 South Pennine Moors Phase 2 SPA 10 3.5 0.01 3.5 0.1% 35.3% 

H2 South Pennine Moors SAC 3.5 0.01 3.5 0.1% 35.3% 

H3 Spurn Clough LWS 3.9 0.68 4.6 6.8% 45.9% 

H4 Moor Isles Clough LWS 3.9 0.52 4.4 5.2% 44.3% 

H5 
Hagg Wood (ID 1102721) Ancient 

Woodland and Hagg Wood LWS 
3.7 0.06 3.8 0.6% 37.6% 

H6 

Ancient Woodland (ID 1413047), Ancient 

Woodland (ID 1413046) and West Close 

Clough and Upper Fir Trees Brook 

3.6 0.03 3.6 0.3% 35.8% 

H7 

Raven's Clough Wood (ID 1102723) 

Ancient Woodland and Raven's Clough 

Wood LWS 

3.9 0.04 3.9 0.4% 38.9% 

H8 
Spring Wood (ID 1413041) Ancient 

Woodland and Spring Wood LWS 
3.9 0.07 3.9 0.7% 39.4% 

H9 Ancient Woodland (ID 1413040)  3.9 0.06 3.9 0.6% 39.3% 

H10 Oswald Street LWS 3.9 0.03 3.9 0.3% 39.0% 

H11 Heald Wood LWS 3.9 0.16 4.0 1.6% 40.3% 

H12 Barden Lane Fields LWS 3.9 0.19 4.1 1.9% 41.0% 

H13 
Roundwood Swamp Meadows and 

Swamp LWS 
3.9 0.26 4.2 2.6% 41.7% 

H14a 

Leeds/Liverpool Canal Section Old Hall St 

to M65 junction 12 

3.9 0.09 4.0 0.9% 39.6% 

H14b 3.9 0.14 4.0 1.4% 40.4% 

H14c 4.5 0.06 4.6 0.6% 45.9% 

The results in Table 8 and Table 10 indicate that at the assessed European designated sites, the respective 

annual mean NOx and SO2 PCs are less than 1% of the relevant long-term environmental standard for protected 

conservation areas and the impact can be described as ‘insignificant’.  For the assessed local nature sites, the 

annual mean NOx and SO2 PCs are less than 100% of the long-term environmental standard for protected 

conservation areas and their impact can also be described as ‘insignificant’. 

The results in Table 9 indicate that at the assessed European designated sites, the respective PCs for short-term 

mean concentrations are less than 10% of the short-term environmental standard for protected conservation 

areas (i.e. the 24-hour mean critical level for NOx) and can be described as ‘insignificant’.  For the local nature 

sites, the short-term NOx PCs are less than 100% of the short-term environmental standard for protected 

conservation areas and the impact can also be described as ‘insignificant’. 

Therefore, no unacceptable impacts to air quality at the assessed protected conservation areas are likely to occur 

as a consequence of the operation of the assessed CHP engine and boiler with regard to ambient concentrations 

of NOx and SO2.   

5.2.2 Assessment against Critical Loads 

The rate of deposition of acidic compounds and nitrogen containing species have been estimated at the assessed 

protected conservation areas.  This allows the potential for adverse effects to be evaluated by comparison with 
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critical loads for acid and nutrient nitrogen deposition.  The assessment took account of emissions of NOx and 

SO2 only.  

Critical load functions for acid deposition are specified on the basis of both nitrogen-derived acid and sulphur-

derived acid.  This information, including existing deposition levels at habitat sites, is available from APIS (Centre 

for Ecology and Hydrology, 2020).  Further information on the assessment of deposition is provided in Appendix 

B.  The full detailed modelled results are displayed in Table 11 and Table 12.
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Table 11: Modelled acid deposition at assessed protected conservation areas 

Ref Habitat Vegetation 

type (for 

deposition 

velocity) 

Critical load (CL) (kEqH+/ha/year) Existing acid deposition (kEqH+/ha/year) 

CLMaxS CLMinN CLMaxN Existing 

deposition 

(N) 

Existing 

deposition 

(S) 

PC PEC PC/CL (%) PEC/CL(%) 

H1 
South Pennine Moors Phase 2 

SPA 
Short 1.600 0.400 2.000 1.8 0.3 0.001 2.1 0.1% 105% 

H2 South Pennine Moors SAC 
Short 0.400 0.300 0.700 1.8 0.3 0.001 2.1 0.2% 300% 

Tall 3.000 0.400 3.300 2.6 0.4 0.002 3.0 0.1% 91% 

H3 Spurn Clough LWS 
Short 1.610 0.438 2.048 1.8 0.3 0.088 2.2 4.3% 107% 

Tall 2.776 0.357 3.133 2.8 0.4 0.175 3.3 5.6% 105% 

H4 Moor Isles Clough LWS 
Short 1.610 0.438 2.048 1.8 0.3 0.066 2.2 3.2% 106% 

Tall 2.776 0.357 3.133 2.8 0.4 0.133 3.3 4.2% 104% 

H5 

Hagg Wood (ID 1102721) 

Ancient Woodland and Hagg 

Wood LWS 

Short 1.620 0.438 2.058 1.8 0.3 0.007 2.1 0.4% 103% 

Tall 2.834 0.357 3.191 2.7 0.4 0.015 3.1 0.5% 96% 

H6 

Ancient Woodland (ID 

1413047), Ancient Woodland 

(ID 1413046) and West Close 

Clough and Upper Fir Trees 

Brook 

Short No critical loads 1.8 0.3 0.003 2.1 N/A N/A 

Tall No critical loads 2.8 0.4 0.007 3.1 N/A N/A 

H7 

Raven's Clough Wood (ID 

1102723) Ancient Woodland 

and Raven's Clough Wood LWS 

Short 1.610 0.438 2.048 1.8 0.3 0.005 2.1 0.3% 103% 

Tall 2.778 0.357 3.135 2.8 0.4 0.010 3.1 0.3% 100% 

H8 

Spring Wood (ID 1413041) 

Ancient Woodland and Spring 

Wood LWS  

Short 1.620 0.438 2.058 1.8 0.3 0.009 2.1 0.4% 103% 

Tall 2.831 0.357 3.188 2.7 0.4 0.018 3.1 0.6% 96% 

H9 
Ancient Woodland (ID 

1413040)  

Short 1.620 0.438 2.058 1.8 0.3 0.007 2.1 0.4% 103% 

Tall 2.831 0.357 3.188 2.7 0.4 0.015 3.1 0.5% 96% 

H10 Oswald Street LWS Short 1.620 0.438 2.058 1.8 0.3 0.004 2.1 0.2% 103% 
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Ref Habitat Vegetation 

type (for 

deposition 

velocity) 

Critical load (CL) (kEqH+/ha/year) Existing acid deposition (kEqH+/ha/year) 

CLMaxS CLMinN CLMaxN Existing 

deposition 

(N) 

Existing 

deposition 

(S) 

PC PEC PC/CL (%) PEC/CL(%) 

Tall 2.831 0.357 3.188 2.7 0.4 0.009 3.1 0.3% 96% 

H11 Heald Wood LWS 
Short 1.620 0.438 2.058 1.8 0.3 0.020 2.1 1.0% 104% 

Tall 2.831 0.357 3.188 2.7 0.4 0.040 3.1 1.3% 97% 

H12 Barden Lane Fields LWS 
Short 1.610 0.438 2.048 1.8 0.3 0.024 2.1 1.2% 104% 

Tall 2.775 0.357 3.132 2.8 0.4 0.047 3.2 1.5% 101% 

H13 
Roundwood Swamp Meadows 

and Swamp LWS 

Short 1.610 0.438 2.048 1.8 0.3 0.033 2.1 1.6% 105% 

Tall 2.775 0.357 3.132 2.8 0.4 0.066 3.2 2.1% 102% 

H14a 

Leeds/Liverpool Canal Section 

Old Hall St to M65 junction 12 

Short 1.620 0.438 2.058 1.8 0.3 0.011 2.1 0.5% 104% 

Tall 2.831 0.357 3.188 2.7 0.4 0.023 3.1 0.7% 96% 

H14b 
Short 1.610 0.438 2.048 1.8 0.3 0.017 2.1 0.8% 104% 

Tall 2.782 0.357 3.139 2.8 0.4 0.034 3.2 1.1% 100% 

H14c 
Short 1.610 0.438 2.048 1.8 0.3 0.009 2.1 0.4% 103% 

Tall 2.781 0.357 3.138 2.8 0.4 0.018 3.1 0.6% 100% 

Table 12: Modelled nitrogen deposition at assessed protected conservation areas 

Ref Habitat Vegetation type (for 

deposition velocity) 

Minimal Critical Load 

(CL) 

Existing nutrient deposition (kgN/ha-year) 

Existing deposition PC PEC PC/CL (%) PEC/CL(%) 

H1 South Pennine Moors Phase 2 SPA Short 5 24.8 0.001 24.8 0.02% 496% 

H2 South Pennine Moors SAC 
Short 5 24.8 0.001 24.8 0.02% 496% 

Tall 10 36.4 0.002 36.4 0.02% 364% 

H3 Spurn Clough LWS 
Short 5 25.5 0.096 25.6 1.9% 512% 

Tall 10 38.8 0.192 39.0 1.9% 390% 

H4 Moor Isles Clough LWS Short 5 25.5 0.073 25.6 1.5% 511% 
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Ref Habitat Vegetation type (for 

deposition velocity) 

Minimal Critical Load 

(CL) 

Existing nutrient deposition (kgN/ha-year) 

Existing deposition PC PEC PC/CL (%) PEC/CL(%) 

Tall 10 38.8 0.146 38.9 1.5% 389% 

H5 
Hagg Wood (ID 1102721) Ancient Woodland 

and Hagg Wood LWS 

Short 5 25.1 0.008 25.1 0.2% 501% 

Tall 10 37.5 0.016 37.5 0.2% 375% 

H6 

Ancient Woodland (ID 1413047), Ancient 

Woodland (ID 1413046) and West Close 

Clough and Upper Fir Trees Brook 

Short 5 25.5 0.004 25.5 0.1% 510% 

Tall 10 38.8 0.008 38.8 0.1% 388% 

H7 
Raven's Clough Wood (ID 1102723) Ancient 

Woodland and Raven's Clough Wood LWS 

Short 5 25.5 0.006 25.5 0.1% 510% 

Tall 10 38.8 0.011 38.8 0.1% 388% 

H8 
Spring Wood (ID 1413041) Ancient 

Woodland and Spring Wood LWS 

Short 5 25.1 0.010 25.1 0.2% 501% 

Tall 10 37.5 0.019 37.5 0.2% 375% 

H9 Ancient Woodland (ID 1413040)  
Short 5 25.1 0.008 25.1 0.2% 501% 

Tall 10 37.5 0.016 37.5 0.2% 375% 

H10 Oswald Street LWS 
Short 5 25.1 0.005 25.1 0.1% 501% 

Tall 10 37.5 0.010 37.5 0.1% 375% 

H11 Heald Wood LWS 
Short 5 25.1 0.022 25.1 0.4% 502% 

Tall 10 37.5 0.044 37.6 0.4% 376% 

H12 Barden Lane Fields LWS 
Short 5 25.5 0.026 25.5 0.5% 510% 

Tall 10 38.8 0.052 38.8 0.5% 388% 

H13 
Roundwood Swamp Meadows and Swamp 

LWS 

Short 5 25.5 0.036 25.5 0.7% 510% 

Tall 10 38.8 0.072 38.9 0.7% 389% 

H14a 

Leeds/Liverpool Canal Section Old Hall St to 

M65 junction 12 LWS 

Short 5 25.1 0.006 25.1 0.1% 501% 

Tall 10 37.5 0.011 37.5 0.1% 375% 

H14b 
Short 5 25.5 0.013 25.5 0.3% 510% 

Tall 10 38.8 0.026 38.8 0.3% 388% 

H14c Short 5 25.5 0.019 25.5 0.4% 510% 
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Ref Habitat Vegetation type (for 

deposition velocity) 

Minimal Critical Load 

(CL) 

Existing nutrient deposition (kgN/ha-year) 

Existing deposition PC PEC PC/CL (%) PEC/CL(%) 

Tall 10 38.8 0.039 38.8 0.4% 388% 
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The results in Table 11 indicate that at the assessed European designated sites, the respective PCs at modelled 

locations are below 1% of the relevant critical load value for acid deposition and therefore, the impact of the 

acid deposition is considered to be ‘insignificant’.  For the assessed local nature sites, the respective PCs are less 

than 100% of the long-term environmental standard for protected conservation areas and the impact can be 

described as ‘insignificant’. 

For nutrient nitrogen deposition, the results in Table 12 indicate that at the assessed European designated sites, 

the respective PCs are less than 1% of the relevant critical load value and the impact can be described as 

‘insignificant’ as per Environment Agency guidance (Environment Agency, 2020).  For the assessed local nature 

sites, the respective PCs are less than 100% of the long-term environmental standard for protected conservation 

areas and the impact can also be described as ‘insignificant’. 

Summary 

The results in Table 11 indicate that at the assessed European designated sites, the respective PCs are below 1% 

of the relevant critical load value for acid deposition, therefore, the likely impact from the site is ‘insignificant’.        

5.3 Sensitivity Analysis 

A sensitivity study was undertaken to see how changes to the surface roughness, omission of the buildings and 

an alternative meteorological station in the 2019 model (which predicted the highest annual mean NO2 

concentrations at sensitive human receptor locations), 2019 model (which predicted the highest 1-hour mean 

NO2 concentrations at sensitive human receptor locations) and 2016 model (which predicted the highest 1-hour 

mean NO2 concentrations at the modelled grid off-site locations) may impact on predicted concentrations at 

sensitive human receptors and off-site locations.  The results of the sensitivity analysis are presented in Table 13, 

Table 14, Table 15 and Table 16.   

Table 13: Sensitivity analysis - fixed surface roughness of 0.1 m 

Pollutant Averaging 

period 

Assessment 

location 

Original 

PC 

(surface 

roughness 

0.6 m) 

(μg/m3) 

Surface roughness length 0.1 m 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS PEC/EQS % 

difference 

in PC/EQS 

compared 

to original 

NO2 Annual 

mean 

Sensitive 

locations 
1.2 1.1 9.9 2.8% 24.7% -0.2% 

1 hour mean 

(99.79th 

percentile) 

Maximum off-

site 
10.9 12.3 21.1 6.2% 10.5% 0.7% 

Sensitive 

locations 
10.0 11.5 29.0 5.7% 14.5% 0.7% 

The results in Table 13 indicate that the change to maximum predicted annual mean concentrations for NO2 is 

negligible when using a surface roughness value of 0.1 m compared to the original value of 1.2 m.  For 1-hour 

mean (99.79th percentile) NO2 concentrations at an off-site location and sensitive human receptor location, the 

PCs were higher when using a reduced surface roughness value of 0.1 m.  However, a surface roughness of 0.1 m 

(representing root crops) is not considered representative of the site and surrounding area.   
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Table 14: Sensitivity analysis - fixed surface roughness of 1 m 

Pollutant Averaging 

period 

Assessment 

location 

Original PC 

(surface 

roughness 

0.6 m) 

(μg/m3) 

Surface roughness length 1 m 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS PEC/EQS % 

difference 

in PC/EQS 

compared 

to original 

NO2 Annual 

mean 

Sensitive 

locations 
1.2 1.2 10.0 3.0% 24.9% 0.0% 

1 hour mean 

(99.79th 

percentile) 

Maximum off-

site 
10.9 10.1 18.8 5.0% 9.4% -0.4% 

Sensitive 

locations 
10.0 8.9 26.5 4.5% 13.2% -0.5% 

The results in Table 14 indicate that the change to maximum predicted annual mean concentrations for NO2 is 

negligible when using a surface roughness value of 1 m compared to the original value of 1.2 m.  For 1-hour 

mean (99.79th percentile) NO2 concentrations at an off-site location and sensitive human receptor location, the 

PC was lower when modelling with an increased surface roughness value of 1 m.  However, a surface roughness 

of 1 m (representing a large city centre location with built up areas and tall buildings) is not considered 

representative of the site and surrounding area.   

Table 15: Sensitivity analysis - no buildings 

Pollutant Averaging 

period 

Assessment 

location 

Original PC 

(with 

buildings) 

(μg/m3) 

No buildings 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS PEC/EQS % 

difference 

in PC/EQS 

compared 

to original 

NO2 Annual 

mean 

Sensitive 

locations 
1.2 1.2 10.0 3.0% 24.9% 0.0% 

1 hour mean 

(99.79th 

percentile) 

Maximum off-

site 
10.9 10.9 19.7 5.5% 9.9% 0.0% 

Sensitive 

locations 
10.0 9.9 27.4 4.9% 13.7% -0.1% 

The results in Table 15 indicate that the differences between the maximum predicted concentrations with and 

without the buildings is such that including buildings within the model is the preferred option for this study, to 

maintain a more realistic, and conservative, approach. 
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Table 16: Sensitivity analysis - Manchester met data 

Pollutant Averaging 

period 

Assessment 

location 

Original PC 

(with 

buildings) 

(μg/m3) 

No buildings 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS PEC/EQS % 

difference 

in PC/EQS 

compared 

to original 

NO2 Annual 

mean 

Sensitive 

locations 
1.2 2.2 10.0 5.6% 25.1% 2.6% 

1 hour mean 

(99.79th 

percentile) 

Maximum off-

site 
10.9 11.1 19.9 5.6% 9.9% 0.1% 

Sensitive 

locations 
10.0 10.2 27.7 5.1% 13.8% 0.1% 

The results in Table 16 indicate that the change to maximum predicted annual mean concentrations for NO2 

increases slightly when using Manchester meteorological data compared to the original value of 1.2 m.  For 1-

hour mean (99.79th percentile) NO2 concentrations at an off-site location and sensitive human receptor location, 

the PCs were slightly higher when using this data.   
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6. Conclusions 

This report has assessed the potential air quality impacts associated with the operation of the biogas fuelled CHP 

engine and a gas oil fired boiler at Burnley WwTW.  The predicted impacts were assessed against the relevant air 

quality standards and guidelines for the protection of human health (referred to in the report as EQSs) and 

protected conservation areas (referred to as critical levels and critical loads).   

Human receptors 

The assessment indicates that the predicted off-site concentrations and predicted concentrations at sensitive 

human receptors do not exceed any relevant long-term or short-term air quality objective or guideline.  At 

sensitive human receptor locations, the predicted long-term (i.e. annual mean) NO2 and particulate (PM10 and 

PM2.5) contributions are considered ‘not significant’ and ‘insignificant’, respectively, as per Environment Agency 

guidance (Environment Agency, 2021).  For short-term NO2 concentrations at modelled off-site locations and 

sensitive human receptor locations, the contributions are considered ‘insignificant’ and ‘not significant’, 

respectively.  For all predicted short-term PM10 and CO concentrations, the contributions are considered 

‘insignificant’.  For 24-hour mean SO2 concentrations, the contributions are considered ‘insignificant’.  For all 

remaining short-term SO2 concentrations at modelled grid off-site locations and sensitive human receptor 

locations, the contributions are considered ‘insignificant’.   

This assessment has been carried out on the assumption that the CHP engine and boiler will operate 

continuously at maximum load all year.  This is a conservative assumption as, in practice the combustion plant 

will have periods of shut-down and maintenance and may not always operate at maximum load.     

Protected conservation areas 

For critical levels, the results indicate that the annual mean NOx PCs at the assessed European designated sites 

are less than 1% of the relevant long-term environmental standard and their impact can be described as 

‘insignificant’.  For the assessed local nature sites, the respective PCs are less than 100% of the relevant long-

term environmental standard and their impact can also be described as ‘insignificant’.   

For annual mean SO2 concentrations predicted at the assessed European designated sites, the annual mean SO2 

PCs are less than 1% of the relevant long-term environmental standard and their impact can be described as 

‘insignificant’.  For the assessed local nature sites, the respective PCs are less than 100% of the relevant long-

term environmental standard and the impact can be described as ‘insignificant’.     

For maximum 24-hour mean critical level NOx concentrations, the respective PCs at the assessed European 

designated sites are less than 10% of the relevant critical level and can be described as ‘insignificant’.  For the 

local nature sites, the respective PCs are less than 100% of the relevant short-term environmental standard and 

their impact can be described as ‘insignificant’.       

For nitrogen deposition, the results indicate that the respective PCs at the assessed European designated sites 

are less than 1% of the relevant critical load value and the impact can be described as ‘insignificant’.  For the 

assessed local nature sites, the respective PCs are less than 100% of the relevant long-term environmental 

standard and the impact can also be described as ‘insignificant’.      

For acid deposition, the results indicate that the PC’s at some of the assessed European sites are less than 1% of 

the relevant critical load level, and the impact can be described as ‘insignificant’.  For the local nature sites, the 

respective PCs are less than 100% of the relevant long-term environmental standard and the impact can be 

described as ‘insignificant’.           

Summary 

Based on the above assessment, it is concluded that the assessed CHP engine and boiler emissions are 

acceptable from an air quality perspective. 
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8. Figures 

Figure 1:  Approximate WwTW site fenceline, modelled stack locations and modelled buildings  

Figure 2: Approximate WwTW site fenceline, sensitive human receptors and modelled grid 

Figure 3: Protected conservation areas  

Figure 4: Annual mean nitrogen dioxide process contributions, 2019 meteorological data 
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Figure 1:  Approximate WwTW site fenceline, modelled stack locations and modelled buildings  
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Figure 2: Approximate WwTW site fenceline, sensitive human receptors and modelled grid 
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Figure 3: Protected conservation areas  
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Figure 4: Annual mean nitrogen dioxide process contributions, 2019 meteorological data 
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Appendix A. Dispersion Model Input Parameters 

A.1 Emission Parameters 

The emissions data used to represent the site for the scenario described in Section 2 is set out in Table 17.  

Emission limits as set out in the MCPD1 for existing combustion plant are also presented in Table 17 where 

relevant.  

Table 17: Dispersion modelling parameters 

Parameters Unit JMC 312 GS-BL CHP engine 

(1.6 MWth) 

Cambi boiler (1.3 MWth) 

Fuel - Biogas Gas oil 

Emission point - A1 A2 

Assessed annual operation hours Hours 8,760 8,760 

Stack location m E 382712 N 435280 E 382711 N 435297 

Stack height  m 7 7 

Stack diameter  m 0.35 0.40 

Flue gas temperature °C 180 197 

Efflux velocity  m/s 12.7 7.8 

Moisture content of exhaust gas % 13.0 11.0 

Oxygen content of exhaust gas (dry) % 8.6 6.4 

Volumetric flow rate (actual) m3/s 1.224 0.982 

Volumetric flow rate (normal)1 Nm3/s 1.336 0.411 

NOx emission concentration1, mg/Nm3 186 (190 after 1st January 2030) 200 (200 after 1st January 2030)  

NOx emission rate g/s 0.248 0.082 

CO emission concentration1 mg/Nm3 519 150 

CO emission rate g/s 0.694 0.062 

PM10 / PM2.5 emission 

concentration1 
mg/Nm3 2.7 50.0 

PM10 / PM2.5 emission rate g/s 0.004 0.021 

SO2 emission concentration1 mg/Nm3 130 (60 after 1st January 2030) 153  

SO2 emission rate g/s 0.173 0.063 

TVOC emission concentration1 mg/Nm3 371 n/a 

TVOC emission rate g/s 0.496 n/a 

Note 1: Normalised flows and concentrations presented at 273 K, 101.3 kPa, dry gas and oxygen content of 15% (CHP engine) or 3% 

(boiler). 
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A.2 Dispersion Model Inputs 

A.2.1 Structural influences on dispersion 

The main structures within the site which have been included in the model to reflect the existing site layout are 

identified within Table 18.  The buildings are also shown on Figure 1.  A sensitivity study has been carried out to 

assess the sensitivity of the model to using the buildings module. 

Table 18: Building parameters 

Building Modelled 

building shapes 

Length / 

diameter 

(m) 

Width 

(m) 

Height 

(m) 

Angle of 

length to 

north 

Centre point co-ordinates 

Easting  Northing 

Boiler housing  Rectangular 5.0 13.0 3.1 345 382712 435295 

CHP housing Rectangular 2.9 13.7 2.9 345 382713 435280 

Building 3 Rectangular 4.0 11.0 2.3 345 382732 435300 

Building 4 Rectangular 21.0 12.0 5.8 345 382728 435283 

Building 5 Rectangular 6.0 3.0 2.3 345 382707 435271 

Sludge screen feed 

tank 
Circular 11.0 - 6.9 - 382692 435255 

Primary digester 1 Circular 16.0 - 9.2 - 382723 435254 

Primary digester 2 Circular 16.0 - 9.2 - 382745 435259 

Nitrifying filters Rectangular 42.0 42.0 7.7 345 382643 435310 

A.2.2 Other model inputs  

Parameter Value used Comments 

Surface roughness length for 

dispersion site 

0.4 m This is appropriate for the dispersion site which is area where the local land-use 

is primarily agricultural areas and suburbia.  A sensitivity study has been carried 

out with fixed surface roughness values of 0.1 m and 1.0 m. 

Surface roughness length at 

meteorological station site 

0.4 m NWP data has been used based on the site location itself so the roughness length 

is the same as that used for the dispersion site.   

Minimum Monin-Obukhov Length 1 m Typical values for the dispersion site  

Surface Albedo 0.23 m Typical values for the dispersion site 

Priestley-Taylor Parameter 1 m Typical values for the dispersion site 

Terrain Included Guidance for the use of the ADMS model suggests that terrain is normally 

incorporated within a modelling study when the gradient exceeds 1:10. The 

gradients experienced in the vicinity of the Burnley exceeds this threshold.  In 

line with ADMS guidelines, terrain influences have therefore been included within 

the dispersion model.  The terrain data were obtained from the Ordnance Survey 

(Ordnance Survey, 2019).  The terrain grid was created using the terrain tool 

within ADMS, with a 3.5 km x 3.5 km (approximate) extent at. 64 points along 

each grid axis. 

Meteorological data NWP data, 

2016- 2020 

NWP data is based on the location of the site (NGR E 382723 N 435292) and is 

considered the most representative meteorological data for the site.  NWP data 

was used as it is a site-specific location, the closest alternative meteorological 

stations to the site were Manchester airport (approx. 52 km from the site), not 

representative due to the distance from the site, and Bingley, which was not 

representative due to distance (approx. 29 km from the site) and the elevation 

difference.  Further information on this data can be found in Appendix D.   



Air Quality Impact Assessment 
 

 

 

 

A.2.3 Meteorological Data – Wind Roses 

The wind roses for each year of meteorological data utilised in the assessment are shown below. 

NWP data, 2016           NWP data, 2017 

   
 

NWP data, 2018          

 NWP data, 2019 

   
NWP data, 2020 
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A.2.4 Model Domain/Study Area 

The ADMS model calculates the predicted concentrations based on a user defined grid system.  Generally, the 

larger the study area, the greater the distance between the grid calculation points and the lower the resolution of 

the dispersion model predictions.  This is to be offset against the need to encompass an appropriately wide area 

within the dispersion modelling study to capture the dispersion of the stack emissions. 

The modelled grid was specified as a 1.5 km x 1.5 km grid with calculation points every 10 m (i.e. 151 points 

along each grid axis) with a grid height of 1.5 m.  This size of grid was selected to provide a good grid resolution 

and also encompass a sufficient area so that the maximum predicted concentrations would be determined.  The 

area within the site boundary was excluded from the modelled grid as it is not accessible to the general public.  

The modelled grid parameters are presented in Table 19 and the extent is shown on Figure 2. 

Table 19: Modelled grid parameters 

 Start Finish Number of grid 

points 

Grid spacing (m) 

Easting 381511 383911 240 10 

Northing 434097 436497 240 10 

Grid height 1.5 1.5 1 - 

As well as the modelled grid, the potential impact at 16 sensitive human receptors (e.g. exposure locations such 

as residential properties and footpaths) and fourteen protected conservation areas within the required study 

area were assessed.  The receptor locations are shown in Figure 2 and Figure 3 and further details of the receptor 

locations are provided in Table 20 and Table 21. 

Table 20: Assessed sensitive human receptor locations 

Receptor Description Grid reference Distance 

from the CHP 

engine (km) 

Direction 

from the 

site 
Easting Northing 

R1 Residential property 382775 435462 0.18 NNE 

R2 Residential property 383334 435786 0.79 NE 

R3 Residential property 383238 435274 0.53 E 

R4 Residential property 383469 434930 0.84 ESE 

R5 Residential property 382924 434926 0.43 SSE 
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Receptor Description Grid reference Distance 

from the CHP 

engine (km) 

Direction 

from the 

site 
Easting Northing 

R6 Residential property 382861 434860 0.46 SSE 

R7 Residential property 382214 434336 1.08 SSW 

R8 Residential property 381995 434775 0.89 SW 

R9 Residential property 381613 435219 1.10 W 

R10 Residential property 382086 435986 0.93 NW 

R11 Bridleway/PRoW 382482 435552 0.34 NW 

R12 Bridleway/PRoW 382599 435574 0.30 NNW 

R13 Bridleway/PRoW 382704 435561 0.26 N 

R14 PRoW 382829 435405 0.16 NE 

R15 PRoW 382910 435342 0.20 ENE 

R16 PRoW 383033 435303 0.32 E 

Table 21: Assessed protected conservation area locations 

Receptor Description Grid reference Distance from 

combustion 

plant (km) 

Direction from 

the site 
Easting Northing 

H1 South Pennine Moors Phase 2 SPA 388958 433032 6.64 ESE 

H2 South Pennine Moors SAC 388958 433032 6.64 ESE 

H3 Spurn Clough LWS 382785 435537 0.25 NNE 

H4 Moor Isles Clough LWS 382593 435503 0.24 NNW 

H5 
Hagg Wood (ID 1102721) Ancient 

Woodland and Hagg Wood LWS 
381817 434763 1.04 WSW 

H6 

Ancient Woodland (ID 1413047), 

Ancient Woodland (ID 1413046) 

and West Close Clough and Upper 

Fir Trees Brook 

380859 435915 1.95 WNW 

H7 

Raven's Clough Wood (ID 

1102723) Ancient Woodland and 

Raven's Clough Wood LWS 

383782 436741 1.80 NE 

H8 

Spring Wood (ID 1413041) 

Ancient Woodland and Spring 

Wood LWS 

383365 434514 1.02 SE 

H9 Ancient Woodland (ID 1413040)  383236 434442 1.00 SSE 

H10 Oswald Street LWS 383938 434098 1.72 SE 

H11 Heald Wood LWS 383532 434857 0.93 ESE 

H12 Barden Lane Fields LWS 383888 435264 1.18 E 

H13 
Roundwood Swamp Meadows and 

Swamp LWS 
383726 435468 1.03 E 

H14a Leeds/Liverpool Canal Section 

Old Hall St to M65 junction 12 

383821 434705 1.26 ESE 

H14b 384004 435403 1.30 E 

H14c 384079 436090 1.58 ENE 
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A.2.5 Treatment of oxides of nitrogen  

It was assumed that 70% of NOx emitted from the assessed combustion plant will be converted to NO2 at ground 

level in the vicinity of the site, for determination of the annual mean NO2 concentrations, and 35% of emitted 

NOx will be converted to NO2 for determination of the hourly mean NO2 concentrations, in line with guidance 

provided by the Environment Agency (Environment Agency, 2021).  This approach is likely to overestimate the 

annual mean NO2 concentrations considerably at the most relevant assessment locations close to the site. 

A.2.6 Calculation of PECs 

In the case of long-term mean concentrations, it is relatively straightforward to combine modelled process 

contributions with baseline air quality levels, as long-term mean concentrations due to plant emissions could be 

added directly to long-term mean baseline concentrations. 

It is not possible to add short-period peak baseline and process concentrations directly.  This is because the 

conditions which give rise to peak ground-level concentrations of substances emitted from an elevated source at 

a particular location and time are likely to be different to the conditions which give rise to peak concentrations 

due to emissions from other sources. 

As described in the Environment Agency guidance (Environment Agency, 2020), for most substances the short-

term peak PC values are added to twice the long-term mean baseline concentration to provide a reasonable 

estimate of peak concentrations due to emissions from all sources.   

A.2.7 Modelling Uncertainty 

There are always uncertainties in dispersion models, in common with any environmental modelling study, 

because a dispersion model is an approximation of the complex processes which take place in the atmosphere.  

Some of the key factors which lead to uncertainty in atmospheric dispersion modelling are as follows. 

• The quality of the model output depends on the accuracy of the input data enter the model.  Where model 

input data are a less reliable representation of the true situation, the results are likely to be less accurate. 

• The meteorological data sets used in the model are not likely to be completely representative of the 

meteorological conditions at the site.  However, the most suitable available meteorological data was chosen 

for the assessment. 

• Models are generally designed on the basis of data obtained for large scale point sources and may be less 

well validated for modelling emissions from smaller scale sources. 

• The dispersion of pollutants around buildings is a complex scenario to replicate.  Dispersion models can 

take account of the effects of buildings on dispersion; however, there will be greater uncertainty in the 

model results when buildings are included in the model. 

• Modelling does not specifically take into account individual small-scale features such as vegetation, local 

terrain variations and off-site buildings.  The roughness length (zo) selected is suitable to take general 

account of the typical size of these local features within the model domain. 

• To take account of these uncertainties and to ensure the predictions are more likely to be over-estimates 

than under-estimates, the conservative assumptions described below have been used for this assessment. 

A.2.8 Conservative Assumptions 

The conservative assumptions adopted in this study are summarised below. 

• The CHP engine and boiler were assumed to operate for 8,760 hours each calendar year but in practice, 

both the CHP engine and boiler will have periods of shut-down and maintenance and may not always 

operate at maximum load.   
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• The study is based on emissions being continuously at the emission limits and calculated emissions 

specified. 

• The maximum predicted concentrations at any residential areas as well as off-site locations were considered 

for the assessment of short-term concentrations and the maximum predicted concentrations at any 

residential areas were considered for assessment of annual mean concentrations within the air quality study 

area.  Concentrations at other locations will be less than the maximum values presented. 

• The highest predicted concentrations obtained using any of the five different years of meteorological data 

have been used in this assessment.  During a typical year the ground level concentrations are likely to be 

lower. 

• It was assumed that 100% of the particulate matter emitted from the plant is in the PM10 size fraction.  The 

actual proportion will be less than 100%. 

• It was assumed that 100% of the particulate matter emitted from the plant is in the PM2.5 size fraction.  The 

actual proportion will be less than 100%. 

• It was assumed the vegetation type selected for each assessed protected conservation area is present at the 

specific modelled location.
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Appendix B. Calculating Acid and Nitrogen Deposition 

B.1 Methodology 

Nitrogen and acid deposition have been predicted using the methodologies presented in the Air Quality 

Technical Advisory Group (AQTAG) guidance note: AQTAG 06 “Technical Guidance on Detailed Modelling 

Approach for an Appropriate Assessment for Emissions to Air (AQTAG, 2014).  

When assessing the deposition of nitrogen, it is important to consider the different deposition properties of nitric 

oxide and nitrogen dioxide.  It is generally accepted that there is no wet or dry deposition arising from nitric 

oxide in the atmosphere.  Thus, it is normally necessary to distinguish between nitric oxide (NO) and nitrogen 

dioxide in a deposition assessment. In this case, the conservative assumption that 70% of the oxides of nitrogen 

are in the form of nitrogen dioxide was adopted. 

Information on the existing nitrogen and acid deposition was obtained from the APIS database (Centre for 

Ecology and Hydrology, 2020a).  Information on the deposition critical loads for each habitat site was also 

obtained from the APIS database using the Site Relevant Critical Load function. 

The annual dry deposition flux can be obtained from the modelled annual average ground level concentration 

via use of the formula: 

Dry deposition flux (µg/m2/s) = ground level concentration (µg/m3) x deposition velocity (m/s) 

(where µg refers to µg of the chemical species under consideration). 

The deposition velocities for various chemical species recommended for use (AQTAG, 2014) are shown below in 

Table 22. 

Table 22: Recommended dry deposition velocities  

Chemical species Recommended deposition velocity (m/s) 

NO2 Grassland (short) 0.0015 

Forest (tall) 0.003 

SO2 Grassland (short) 0.012 

Forest (tall) 0.024 

To convert the dry deposition flux from units of μg/m2/s (where µg refers to µg of the chemical species) to units 

of kg N/ha/yr (where kg refers to kg of nitrogen) multiply the dry deposition flux by the conversion factors shown 

in Table 23. To convert dry deposition flux to acid deposition multiply by factors shown in Table 25. 

Table 23: Dry deposition flux conversion factors for nutrient nitrogen deposition 

µg/m2/s of species Conversion factor to kg N/ha/yr  

NO2 95.9 

Table 24: Dry deposition flux conversion factors for acidification 

µg/m2/s of species Conversion factor to keq/ha/yr  

NO2 6.84 

SO2 9.84 
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Appendix C. Results at Sensitive Human Locations
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Table 25: Results of detailed assessment at sensitive human receptor locations for maximum 8-hour mean and 1-hour mean CO predicted concentrations 

Receptor 

ID 

Baseline air 

quality level 

(μg/m3) 

Maximum 8-hour running mean Maximum 1-hour mean 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

R1 262 10,000 53.2 315 0.5% 3.2% 30,000 66.2 328 0.2% 1.1% 

R2 281 10.6 292 0.1% 2.9% 21.5 303 0.1% 1.0% 

R3 281 21.6 303 0.2% 3.0% 31.9 313 0.1% 1.0% 

R4 300 11.0 311 0.1% 3.1% 19.7 319 0.1% 1.1% 

R5 287 25.9 313 0.3% 3.1% 32.1 319 0.1% 1.1% 

R6 287 21.5 309 0.2% 3.1% 30.6 318 0.1% 1.1% 

R7 287 6.7 294 0.1% 2.9% 11.5 299 0.0% 1.0% 

R8 269 13.8 283 0.1% 2.8% 17.4 287 0.1% 1.0% 

R9 249 8.5 257 0.1% 2.6% 14.1 263 0.0% 0.9% 

R10 262 6.9 269 0.1% 2.7% 11.6 274 0.0% 0.9% 

R11 262 25.1 287 0.3% 2.9% 48.2 310 0.2% 1.0% 

R12 262 32.0 294 0.3% 2.9% 50.6 313 0.2% 1.0% 

R13 262 30.4 293 0.3% 2.9% 49.3 312 0.2% 1.0% 

R14 262 59.1 321 0.6% 3.2% 78.8 341 0.3% 1.1% 

R15 262 51.6 314 0.5% 3.1% 72.2 334 0.2% 1.1% 

R16 281 32.0 313 0.3% 3.1% 44.8 326 0.1% 1.1% 
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Table 26: Results of detailed assessment at sensitive human receptor locations for annual mean and 1-hour mean (99.79th percentile) NO2 predicted concentrations 

Receptor ID Annual mean 99.79th percentile of 1-hour mean 

Baseline air 

quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

EQS 

(μg/m3) 

Baseline air 

quality level 

(μg/m3) 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

R1 8.8 40 1.2 10.0 3.0% 24.9% 200 17.5 8.5 26.1 4.3% 13.0% 

R2 11.0 0.2 11.2 0.4% 27.9% 22.0 2.2 24.2 1.1% 12.1% 

R3 11.0 0.7 11.7 1.7% 29.2% 22.0 3.7 25.7 1.8% 12.8% 

R4 11.9 0.2 12.1 0.5% 30.2% 23.8 2.1 25.9 1.1% 13.0% 

R5 8.6 0.2 8.8 0.5% 21.9% 17.1 3.7 20.8 1.8% 10.4% 

R6 8.6 0.1 8.7 0.3% 21.7% 17.1 3.3 20.4 1.7% 10.2% 

R7 8.6 0.0 8.6 0.0% 21.4% 17.1 0.7 17.8 0.3% 8.9% 

R8 7.9 0.1 8.0 0.1% 19.9% 15.8 1.6 17.4 0.8% 8.7% 

R9 7.7 0.1 7.8 0.2% 19.4% 15.3 1.3 16.7 0.7% 8.3% 

R10 8.8 0.1 8.8 0.1% 22.0% 17.5 0.9 18.5 0.5% 9.2% 

R11 8.8 0.4 9.1 0.9% 22.8% 17.5 4.5 22.0 2.2% 11.0% 

R12 8.8 0.3 9.1 0.8% 22.7% 17.5 4.6 22.1 2.3% 11.0% 

R13 8.8 0.5 9.2 1.2% 23.1% 17.5 5.4 23.0 2.7% 11.5% 

R14 8.8 1.8 10.6 4.6% 26.5% 17.5 10.0 27.5 5.0% 13.8% 

R15 8.8 2.2 11.0 5.6% 27.5% 17.5 8.2 25.8 4.1% 12.9% 

R16 11.0 1.4 12.4 3.6% 31.1% 22.0 5.5 27.5 2.7% 13.7% 
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Table 27: Results of detailed assessment at sensitive human receptor locations for 24-mean (99.18th percentile) and 1-hour mean (99.73rd percentile) SO2 predicted 

concentrations 

Receptor 

ID 

99.18th percentile of 24-hour mean 99.73rd percentile of 1-hour mean 

Baseline air 

quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

EQS 

(μg/m3) 

Baseline air 

quality level 

(μg/m3) 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

R1 7.8 125 10.2 18.0 8.1% 14.4% 350 7.8 17.2 25.0 4.9% 7.2% 

R2 7.8 1.1 8.9 0.9% 7.1% 7.8 4.1 11.9 1.2% 3.4% 

R3 7.8 2.8 10.6 2.2% 8.5% 7.8 7.3 15.1 2.1% 4.3% 

R4 7.7 1.2 9.0 1.0% 7.2% 7.7 3.8 11.6 1.1% 3.3% 

R5 7.7 2.7 10.4 2.2% 8.3% 7.7 7.1 14.8 2.0% 4.2% 

R6 7.7 2.2 9.9 1.8% 7.9% 7.7 6.2 13.9 1.8% 4.0% 

R7 7.7 0.4 8.1 0.3% 6.5% 7.7 1.3 9.0 0.4% 2.6% 

R8 7.4 1.0 8.4 0.8% 6.7% 7.4 2.8 10.2 0.8% 2.9% 

R9 7.0 0.9 8.0 0.7% 6.4% 7.0 2.6 9.6 0.7% 2.7% 

R10 7.8 0.6 8.5 0.5% 6.8% 7.8 1.8 9.6 0.5% 2.7% 

R11 7.8 3.9 11.7 3.1% 9.4% 7.8 8.7 16.5 2.5% 4.7% 

R12 7.8 3.6 11.4 2.8% 9.1% 7.8 8.9 16.8 2.6% 4.8% 

R13 7.8 5.2 13.1 4.2% 10.4% 7.8 10.8 18.7 3.1% 5.3% 

R14 7.8 11.0 18.8 8.8% 15.0% 7.8 19.9 27.7 5.7% 7.9% 

R15 7.8 8.6 16.5 6.9% 13.2% 7.8 16.5 24.3 4.7% 6.9% 

R16 7.8 5.6 13.4 4.5% 10.7% 7.8 10.8 18.6 3.1% 5.3% 
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Table 28: Results of detailed assessment at sensitive human receptor locations for 15-minute mean (99.9th percentile) SO2 predicted concentrations 

Receptor ID 99.9th percentile of 15-minute mean 

Baseline air quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS (%) PEC/EQS 

(%) 

R1 7.8 266 20.8 28.6 7.8% 10.8% 

R2 7.8 8.3 16.2 3.1% 6.1% 

R3 7.8 11.7 19.6 4.4% 7.4% 

R4 7.7 6.8 14.5 2.6% 5.5% 

R5 7.7 10.7 18.4 4.0% 6.9% 

R6 7.7 9.8 17.5 3.7% 6.6% 

R7 7.7 2.4 10.1 0.9% 3.8% 

R8 7.4 6.2 13.6 2.3% 5.1% 

R9 7.0 5.2 12.3 2.0% 4.6% 

R10 7.8 3.5 11.3 1.3% 4.3% 

R11 7.8 13.2 21.0 5.0% 7.9% 

R12 7.8 12.1 20.0 4.6% 7.5% 

R13 7.8 13.9 21.7 5.2% 8.2% 

R14 7.8 23.3 31.1 8.7% 11.7% 

R15 7.8 20.4 28.2 7.7% 10.6% 

R16 7.8 15.2 23.0 5.7% 8.7% 
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Table 29: Results of detailed assessment at sensitive human receptor locations for annual mean and 24-hour mean (90.41st) percentile) PM10 predicted concentrations 

Receptor 

ID 

Annual mean 90.41st percentile of 24-hour mean 

Baseline air 

quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

EQS 

(μg/m3) 

Baseline air 

quality level 

(μg/m3) 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

R1 9.2 40 0.14 9.3 0.4% 23.3% 50 18.3 0.51 18.8 1.0% 37.7% 

R2 10.0 0.02 10.0 0.0% 25.0% 20.0 0.06 20.0 0.1% 40.0% 

R3 10.0 0.08 10.1 0.2% 25.1% 20.0 0.19 20.1 0.4% 40.3% 

R4 10.6 0.02 10.6 0.1% 26.5% 21.2 0.06 21.3 0.1% 42.5% 

R5 9.4 0.02 9.5 0.1% 23.7% 18.9 0.09 19.0 0.2% 38.0% 

R6 9.4 0.02 9.5 0.0% 23.7% 18.9 0.05 19.0 0.1% 37.9% 

R7 9.4 0.00 9.5 0.0% 23.6% 18.9 0.01 18.9 0.0% 37.8% 

R8 9.4 0.01 9.4 0.0% 23.5% 18.8 0.02 18.8 0.0% 37.6% 

R9 9.3 0.01 9.3 0.0% 23.3% 18.6 0.05 18.7 0.1% 37.3% 

R10 9.2 0.01 9.2 0.0% 22.9% 18.3 0.02 18.3 0.0% 36.7% 

R11 9.2 0.04 9.2 0.1% 23.0% 18.3 0.15 18.5 0.3% 36.9% 

R12 9.2 0.04 9.2 0.1% 23.0% 18.3 0.16 18.5 0.3% 37.0% 

R13 9.2 0.06 9.2 0.1% 23.0% 18.3 0.21 18.5 0.4% 37.1% 

R14 9.2 0.22 9.4 0.6% 23.5% 18.3 0.72 19.0 1.4% 38.1% 

R15 9.2 0.27 9.4 0.7% 23.6% 18.3 0.67 19.0 1.3% 38.0% 

R16 10.0 0.16 10.1 0.4% 25.3% 20.0 0.39 20.3 0.8% 40.7% 
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Table 30: Results of detailed assessment at sensitive human receptor locations for annual mean PM2.5 predicted concentrations 

Receptor ID Annual mean 

Baseline air quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS (%) PEC/EQS 

(%) 

R1 6.3 25 0.14 6.4 0.6% 25.6% 

R2 6.8 0.02 6.8 0.1% 27.3% 

R3 6.8 0.08 6.9 0.3% 27.6% 

R4 7.2 0.02 7.2 0.1% 28.9% 

R5 6.5 0.02 6.6 0.1% 26.2% 

R6 6.5 0.02 6.6 0.1% 26.2% 

R7 6.5 0.00 6.5 0.0% 26.2% 

R8 6.4 0.01 6.4 0.0% 25.7% 

R9 6.3 0.01 6.3 0.0% 25.4% 

R10 6.3 0.01 6.3 0.0% 25.1% 

R11 6.3 0.04 6.3 0.2% 25.2% 

R12 6.3 0.04 6.3 0.1% 25.2% 

R13 6.3 0.06 6.3 0.2% 25.3% 

R14 6.3 0.22 6.5 0.9% 26.0% 

R15 6.3 0.27 6.5 1.1% 26.1% 

R16 6.8 0.16 7.0 0.6% 27.9% 
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Table 31: Results of detailed assessment at sensitive human receptor locations for annual mean and maximum 1-hour mean TVOC predicted concentrations 

Receptor ID Annual mean 100th percentile of 1-hour mean 

Baseline air 

quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

EQS 

(μg/m3) 

Baseline air 

quality level 

(μg/m3) 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

R1 n/a 2.4 n/a n/a 43.0 n/a 

R2 0.3 14.0 

R3 1.5 20.6 

R4 0.4 12.8 

R5 0.4 20.9 

R6 0.3 19.9 

R7 0.0 7.5 

R8 0.1 11.3 

R9 0.2 9.2 

R10 0.1 7.5 

R11 0.7 31.3 

R12 0.7 32.9 

R13 1.0 32.0 

R14 3.7 50.4 

R15 4.6 47.7 

R16 3.0 29.3 
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Appendix D. ADM Ltd Verification of NWP data 
 

 



Burnley WwTW Sludge Treatment Facility  
Environmental Permit Application 
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Appendix I: Drainage Plan 
 



Burnley WwTW Sludge Treatment Facility - Drainage Plan 
    

 

 


