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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) variation application to include the thickening of indigenous and 

imported wastewater (sewage) sludge and anaerobic digestion of the thickened sludge at Lancaster 

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: 

Lancaster WwTW Sludge Treatment Facility  

Old Aldcliffe Lane 

Stodday 

Lancaster 

Lancashire 

LA2 0AG 

 

NGR: SD 46175 58892 

 

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

Lancaster WwTW. The treatment process consists of screening and thickening of sludge and subsequent 

anaerobic digestion of the thickened sludge (with the option of using Enhanced Enzymic Hydrolysis (EEH)). 

Biogas produced at the site is combusted in combined heat and power (CHP) engines and duel fuel boilers. 

 

The maximum treatment capacity at the facility is limited by the feed rate to both the gravity belt 

thickeners (350,400 wet tonnes per year) and by the raw cake imports (61,644 wet tonnes per year), 

providing a total maximum treatment capacity of 412,044 tonnes per year. 

 

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).  

 

UUW currently hold a permit for the combustion of biogas at the site in two CHP units and two steam 

boilers with a combined thermal input of approximately 6MWth (Permit No. EPR/XP3238LN). We are 

seeking a variation to this permit to include the treatment process for recovery of the sludge. No changes 

are proposed to the combustion operations. 

 

UUW also hold a permit for the discharge and transfer of sewage sludge at the Remote Tanker Terminal 

(Ref. EPR/ZP3797CY), this permit will remain in place for the acceptance and transfer of tankered sewage 

sludge for tankers that are not able to access the Works. 

 

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 
 

United Utilities Water Limited (UUW) currently hold a permit for the combustion of biogas generated from 

the treatment of urban wastewater sludges by anaerobic digestion at the Lancaster Wastewater Treatment 

Works (the works).  

 

This variation is for re-designation of the facility to an installation anaerobic digestion of sewage sludge for 

recovery under Section 5.4 A(1)(b)(i). The waste treated consists of sludges imported from other WwTWs 

and indigenous sludges produced from Lancaster WwTW (on-site) from the urban wastewater flow. 

 

Due to the rural location of and narrow access roads to Lancaster WwTW, not all tankers are able to access 

the WwTW. There is therefore a remote tanker terminal (RTT) location approximately 1 mile from the 

WwTW, this holds a Waste Permit (Reference EAWML/54313) which will remain in place, where 

unscreened imported sludge is off-loaded into two import tanks. From these two tanks the unscreened 

sludge is pumped to the main Lancaster WwTW site, where it enters the sludge treatment installation. For 

tankers that can access the site, there is an import location where the tankers off-load, passing the sludge 

through the raw screen sludge.   

 

The unscreened buffer tank is where the imported sludge joins the indigenous sludge from the works, 

which prior to entering the unscreened buffer tank has been pumped from a sludge wet well. The 

combined imported sludge and indigenous sludges are then pumped through a strainpress before being 

pumped into one of four mixing and balancing tanks.  

 

From the mixing and balancing tanks, the screened sludge is pumped into a wet well before being pumped 

to two gravity belt thickeners (GBT). The thickened sludge passes through a wet well and into a thickened 

sludge buffer tank. At this stage, if the site has a supply of imported sludge cake from other WwTW sites it 

is re-liquified and joins the thickened sludge in the thickened sludge buffer tank. Filtrate liquors from the 

GBTs are passed to the combined liquor tank and then directly discharged into the WwTW flow to full 

treatment. The thickened sludge can either be pre-treated by the Enhanced Enzymic Hydrolysis (EEH) plant 

prior to anaerobic digestion or treated just by anaerobic digestion. 

 

The digested sludge is pumped to the digested sludge belt press feed tank, it then passes through three 

belt presses to de-water the sludge and the dry cake is collected on an open outdoor cake pad. The 

digestate cake is spread to land for agricultural benefit. 

 

There are two odour control units (OCU) serving the sludge treatment facility, one connected to the raw 

sludge screen, unscreened buffer tank, strain press, four mixing and balancing tanks and GBT building. The 

thickened sludge buffer tank and combined liquor tank are connected to the second OCU. 

 

There are no emissions to land, water or sewer. There are eight existing point source emissions to air listed 

in the permit for the CHP engines, boiler units, pressure vacuum relief valves (PVRV) and flare. Point source 

emissions from the activities to be added to the permit are from the odour control unit stacks and PVRV’s 

of which there are eight, two on each digester (x 3 digesters) and two on the EEH plant.   
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3. Application Form C2 Supporting Information 

3.1. Question 2b and Table 1: Changes to Existing Activities 

 

Table 1a below summarises the currently permitted activities and the proposed change to those activities. 

 

Table 1a: Current activities 

Activity Reference and Description  Proposed Change to Activity 

Section 1.1A(1)(b) Burning of listed fuels in an 
appliance with a rated thermal input of more 
than 3MW but less than 50 MW unless the 
activity is carried out as part of a Part A (2) or 
Part NB activity 

Vary existing permit for the combustion of biogas (XP3238LN) 
to include anaerobic digestion as the primary activity 
(installation permit) along with DAA’s. 

Directly Associated Activities  

Flaring of excess biogas No change 

Discharge of biogas condensate and boiler 
blowdown to the site drainage system 

No change 

Storage of new and waste lubricant oil No change 

Carbon filter unit (for removal of siloxane) No change 

 

Table 1b below introduces the new activity to be added to the permit. 

 

Table 1b: New 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 
EEH treatment through to digestion and 
recovery of by-products (digestate). 

Anaerobic digestion of waste consisting 
of 3 digesters.  

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. 

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

Sludge screening and thickening/ 
dewatering  

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: 

Sludge screen  

Strain press 

2 x gravity belt thickeners (including 
polyelectrolyte dosing) 

3 x belt press (including polyelectrolyte 
dosing) 

Pre-treatment of sewage sludge 
prior to anaerobic digestion for 
recovery by means of treatment in 
an enhanced enzymic hydrolysis 
plant. 

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

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

Reliquification of imported sludge 
cake 

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

From the receipt of imported sludge 
cake to the discharge to re-liquified 
sludge into the thickened sludge tank. 

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

 

From the receipt of processed digestate 
produced from the on-site anaerobic 
digestion process to despatch off-site 
for recovery to land. 

Storage of digestate produced at the on-
site anaerobic digestion process in up to 
6 digested sludge storage tanks prior to 
thickening. 

Storage of thickened digestate cake on 
an impermeable surface with sealed 
drainage system. 

Raw material handling and storage Raw material handling and 
storage. 

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

Odour abatement Odour control units Treatment of odours through two odour 
control units. 

Disposal of process liquors to the 
UWWT flow to full treatment 

D13 From generation of process liquors 
(filtrate, gas condensate and boiler 
blowdown water) to discharge into the 
inlet flows of the WwTW. 

3.2. Question 3a to 3d: Technical Competence and Management Systems  

 
This application is to add a waste installation to a permit that already authorises a waste activity; 

therefore, in accordance with the C2 guidance these sections have deliberately been left blank.  
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Technically competent management is provided by UUW’s Environmental Regulatory Advisers (ERAs). A 

copy of the relevant CoTC certificates for the site’s ERA is provided at Appendix A. 

 

United Utilities environmental management system (EMS) is certified to ISO14001. A copy of the ISO14001 

certificate is provided at Appendix H and a Management System Summary for the installation is included at 

Appendix B. 

3.3. Question 5a: Site Plans  

 

The new activity requires an extension to the current permit boundary plan. A site location plan is provided 

at Appendix C. A permit boundary and site layout plan for the sludge treatment installation is provided at 

Appendix D. An emissions plan is provided at Appendix E. A process flow diagram is provided at Appendix 

F. A site drainage plan is provided at Appendix G. 

3.4. Question 5b: Site Condition Report  

 

This variation includes an extension to the existing installation boundary, as shown on the site boundary 

plan at Appendix C. A Site Condition Report (SCR) is included in Section Error! Reference source not 

found..  

 

A ground investigation was conducted covering Lancaster WwTW in 2012 which included sample boreholes 

in the area for which the sludge treatment process is to be located. Previous ground investigations have 

been conducted for the WwTW between 1992 and 2006. 

 

Since the site was constructed and commenced operating there have been no significant pollution 

incidents that may have resulted in contamination of the underlying ground and a visual assessment 

identified no location where any stains or residue of concern were present. A study of historical maps has 

identified that prior to the use of the site as a WwTW there were no previous land uses that may have 

resulted in contamination. 

 

The operation is considered to present a very low risk of pollution/contamination of the environment. 

Where the site does have areas of permeable surfaces which would benefit from being impermeable have 

been added to the Improvement Plan provided in Section 5.8. 

 

The change to the permit boundary does not include a reduction to the boundary at any point; therefore, a 

partial surrender application is not required. 

3.5. Question 5c: Non-Technical Summary of Your Application 

 

Please see Section 2 of this report. 

3.6. Question 5f: Adding an Installation 
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A baseline report is included with the SCR in Section 10. A number of previous ground investigations (1992 

to 2012) have been undertaken at the WwTW with coverage of the installation area, these were for 

geotechnical purposes and no chemical analysis was undertaken with the exception of pH and sulphate. 

3.7. Question 6: Environmental Risk Assessment 

 

Please see Section 9 of this report for a risk assessment and management plan.  
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4. Application Form C3 Supporting Information 

4.1. Table 1a: What Activities Are You Applying to Vary? 

 

For changes to activities, please see Tables 1a and 1b in Section 3. 

 

Maximum Throughput  

 

The maximum design capacity at the facility is limited by the feed rate to both the gravity belt thickeners 

(350,400 wet tonnes per year) and by the raw cake imports (61,644 wet tonnes per year), providing a total 

maximum treatment capacity of 412,044 tonnes per year. 

 

Total Waste Storage Capacity 

 

Table 2 below lists the waste storage vessels associated with the sludge treatment activities. 

 

Table 2: Waste Storage Vessels 

Storage Container Volume 

Sludge wet well 32m3 

Mixing and balancing tank 1 250m3 

Mixing and balancing tank 2 250m3 

Mixing and balancing tank 4 250m3 

Mixing and balancing tank 5 500m3 

Unscreened buffer tank was MBT 3 250m3 

Thickened sludge tank 450m3 

EEH tank 1 310m3 

EEH tank 2 310m3 

EEH tank 3 310m3 

EEH tank 4 310m3 

EEH tank 5 310m3 

EEH tank 6 310m3 

Digester tank 1 2,400m3 

Digester tank 2 2,400m3 

Digester tank 3 3,100m3 

Digested sludge tank 1 1,350m3 

Digested sludge tank 2 1,350m3 

Digested sludge tank 3 1,350m3 

Digested sludge tank 4 1,350m3 
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Storage Container Volume 

Digested sludge tank 5 2,000m3 

Digested sludge tank 6 2,000m3 

Digested sludge belt press feed tank 700m3 

Combined liquor balancing tank 3,200m3 

Total storage capacity 25,042m3 

 

Digested sludge cake is also stored at the site as well as sludge cake received from other sites for 

processing. Cake storage amounts vary depending upon production and availability of land bank. Sufficient 

capacity is provided to enable storage to manage these variables. 

 

Table 3 below details the waste the installation accepts. 

 

Table 3: Types of Waste Accepted 

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 waste water treatment plants not otherwise specified 

19 08 05  sludges from treatment of urban waste water  

 

Point Source Emissions to Air 

There are eight point source emissions to air associated with the existing waste permit (A6, A7, A8, A9, 

A10, A11, A13 and A14). There will be 10 additional point-source emissions to air associated with the 

sludge treatment process from the following locations:  

 

• A15 - the Odour Control Unit (OCU) serving the unscreened buffer tank, raw sludge screen, the 

strainpress skip enclosure and the four mixing and balancing tanks 

• A16 - the Odour Control Unit (OCU) serving the thickened sludge buffer tank and the combined 

liquor tank 

• A17 – PVRV on digester 1 

• A18 – additional PVRV on digester 1 

• A19 - PVRV on digester 2 

• A20 – additional PVRV on digester 2 

• A21 - PVRV on digester 3 

• A22 – additional PVRV on digester 3 

• A23 - PVRV on EEH plant  

• A24 – additional PVRV on EEH plant 

 

The location of these discharge points is shown on the Emissions Point Plan at Appendix E.  

 

Please refer to Section 5 for details of emission controls from the AD facility. 
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Please refer to Section 6 for details of odour assessment and control. 

 

Point Source Emissions to Sewer and Other Transfers 

There are no point source emissions to sewer. 

 

Point Source Emissions to Water and Land 

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

 

Surface water from the sealed drainage system is routed into the wastewater treatment works’ flow to full 

treatment.  

 

Small quantities of process wastewater are generated from the odour control unit wet scrubbers. The 

scrubber water is discharged into the site drainage system which is returned to the WwTW flow for 

treatment.  

 

Fugitive Emissions 

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

fugitive emissions from the installation. 

4.2. Question 3a: Technical Standards 

 

A block diagram of the process is provided at Appendix F. 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. 

4.3. Question 3a1: References to any of your own documents or parts of documents submitted as part of 

a previous application for this site 

 

The current permit does include references within Table S1.2; as these all relate to the existing and 

ongoing CHP system which is not being varied by this application and therefore there are no changes to 

these references. 

4.4. Question 3b: General Requirements 

 

Please refer to Section 9 for the Environmental Risk Assessment and Management Plan. The assessment 

shows that: 

 

• the risk of emissions of substances not controlled by emission limits is low; and 

• the risk of noise and vibration resulting from the changes is low. 

 

Please refer to Section 6 for details of odour assessment and control.  
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4.5. Question 3b: Types and Amounts of Raw Materials 

 

Table 4 provides details of the raw materials used by the installation.  

 

Table 4: Raw Materials Use  

Schedule 1 
Activity 

Raw material Maximum 
amount 
stored 
(tonnes) 

Annual 
throughput 

(tonnes / 
year) 

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

Anaerobic 
digestion 

Polyelectrolyte powder 8 132 Used to enhance thickening of 
the sludge 

Anaerobic 
digestion 

Potable water  3,957 Used to mix with polyelectrolyte 
to enhance thickening of the 
sludge 

Anaerobic 
digestion 

Anti-foam 2 12 Used to enhance thickening of 
the sludge 

Anaerobic 
digestion 

OCU Carbon Media N/A N/A Removal of odorous compounds 
within treated air. 

4.6. Question 4a: Measures you use for Monitoring Emissions 

 

The OCU stacks have been included as 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 

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

monitoring/observations (e.g. sniff tests) are routinely undertaken around the site, details of such are 

included within the Odour Management Plan (OMP) for the site. A copy of the site’s OMP is supplied with 

this permit application. 

 

The existing air emission points retain their current monitoring requirements. 

4.7. Question 6a-b: 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. 

 

Biogas generated from the anaerobic digestion process is combusted to generate renewable electricity and 

heat by the CHP engines and boilers to support the process. The engines are suitably sized to maximise 

energy utilisation for the parasitic load, while minimising the use of the flare. Combustion activities are 

regulated under the current EPR permit.   

 

Current energy reporting requirements under the existing permit are for the following parameters: 

 

• heat generated - kWth  

• power generated - kWe 
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• engine efficiency - KWth input / kWth (equivalent) output 

• electricity consumed – MWh 

• volume of gas oil used – M3 

 

Energy consumption for the WwTW as a whole is monitored and tracked via the site environmental 

dashboard. The dashboard can provide reports on energy generation and consumption, including CHP 

performance and anaerobic digestion performance (e.g. information such as digester feed and biogas 

yield). Additional power clip meters will be installed on the sludge treatment assets so that electricity 

consumption for the sludge treatment process can be reportedly separately.  

 

The energy demand for plant and equipment is listed in Table 5.  

 

Table 5:  Energy demand  

Asset / Equipment Total kW rating(kW) 

Polymer Dosing Pump No 1 1.5 

Polymer Dosing Pump No 2 1.5 

Polymer Dosing Pump No 3 1.5 

Polymer Dilution Pump No 1 0.75 

Polymer Dilution Pump No 2 0.75 

Polymer Dilution Pump No 3 0.75 

Belt Press Wash Pump No 1 7.5 

BELTWASH PUMP 1 3 

Belt Press Wash Pump No 2 7.5 

BELTWASH PUMP 2 3 

Belt Press Wash Pump No 3 7.5 

BELTWASH PUMP 3 3 

Belt Press Sludge Feed Pump No 1 7.5 

Belt Press Sludge Feed Pump No 2 7.5 

Polymer Transfer Pump No 1 4 

Polymer Transfer Pump No 2 4 

Potable Water Polymer Make Up Pump 1 2.2 

Potable Water Polymer Make Up Pump 2 2.2 

STEAM BOILER NO.1 WATER FEED PUMP 3 

STEAM BOILER NO.1 OIL PUMP 1.1 

STEAM BOILER BREAK TK - FEED TK PUMP 1 0.1 

STEAM BOILER NO.2 WATER FEED PUMP 3 
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Asset / Equipment Total kW rating(kW) 

STEAM BOILER NO.2 OIL PUMP 1.1 

STEAM BOILER BREAK TK - FEED TK PUMP 2 0.1 

STEAM BOILER SODIUM HYDROX CHEM DOS 
PUMP 

0.1 

STEAM BOILER PHOSPHATE CHEM DOSING PUMP 0.1 

STEAM BOILER SODIUM BISULPH DOSING PUMP 0.1 

BIOGAS BOOSTER NO.1 4 

BIOGAS BOOSTER NO.2 4 

STAGE 1 SLUDGE CIRCULATION PUMP NO.2 18.5 

STAGE 1 HOT WATER CIRCULATION PUMP NO.1 7.5 

STAGE 1 HOT WATER CIRCULATION PUMP NO.2 7.5 

STAGE 1 SLUDGE CIRCULATION PUMP NO.1 18.5 

STAGE 2 SLUDGE CIRCULATION PUMP NO.1 22 

STAGE 2 SLUDGE CIRCULATION PUMP NO.2 22 

STAGE 2 SLUDGE CIRCULATION PUMP NO.2 22 

STEAM BOILER TDS HEAT RECOVERY PUMP 0.1 

STEAM BOILER FEED TANK RECIRC PUMP 0.1 

DIGESTER HEATING SYSTEM PUMP NO.1 5.5 

DIGESTER HEATING SYSTEM PUMP NO.2 5.5 

No 1 SCREENED SLUDGE TRANSFER PUMP 15 

No 2 SCREENED SLUDGE TRANSFER PUMP 15 

Sludge Screen No 3 Feed Pump 9 

POLY DOSING PUMP 1 4 

POLY DOSING PUMP 2 0.75 

GBT FEED PUMP 1 15 

GBT FEED PUMP 2 15 

GBT FEED PUMP 3 15 

DIGESTOR ANTI FOAMING PUMP 0.5 

SLUDGE CIRCULATION PUMP 1 11 

SLUDGE CIRCULATION PUMP 2 11 

SLUDGE CIRCULATION PUMP 3 11 

DIGESTER SLUDGE FEED PUMP NO.1 11 

DIGESTER SLUDGE FEED PUMP NO.2 11 
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Asset / Equipment Total kW rating(kW) 

DIGESTER SLUDGE TRANSFER PUMP 1 50 

DIGESTER SLUDGE TRANSFER PUMP 2 50 

DIGESTED SLUDGE PUMP1 2.2 

DIGESTED SLUDGE PUMP 2 2.2 

SLUDGE TRANSFER PSTN 1 PUMP 1 30 

SLUDGE TRANSFER PSTN 1 PUMP 2 30 

SLUDGE TRANSFER PSTN 2 PUMP 1 37 

SLUDGE TRANSFER PSTN 2 PUMP 2 37 

DIGESTOR 3 - RAINWATER PUMP 1 0.3 

DIGESTOR 3 - RAINWATER PUMP 2 0.3 

Polymer Mixing Tank Mixer 3.4 

GBT Pumps Sludge Feed Mixer 6 

THICKENED SLUDGE BUFFER TANK MIXER 1 25 

THICKENED SLUDGE BUFFER TANK MIXER 2 10 

Thickened Sludge Storage TK Air Mixer 1 1 

Thickened Sludge Storage TK Air Mixer 2 1 

Thickened Sludge Storage TK Air Mixer 3 1 

DRAUGHT TUBE MIXER IN NO3 DIGESTER 4 

NO 1 MIXER - SLUDGE STORAGE TK 16.6 

NO 2 MIXER - SLUDGE STORAGE TK 13 

NO 3 MIXER - SLUDGE STORAGE TK 10 

NO 4 MIXER - SLUDGE STORAGE TK 10 

NO 5 MIXER - SLUDGE STORAGE TK 10 

NO 6 MIXER - SLUDGE STORAGE TK 10 

MIXER OPS SLUDGE STORAGE TANK 2 25 

MIXER OPS SLUDGE STORAGE TANK 3 25 

MIXER OPS SLUDGE STORAGE TANK 4 25 

4.8. Question 6d-e: Raw Materials and Waste 

 

Refer to Table 4. Raw materials to be used in the process include polyelectrolyte powder and potable 

water that are used in the sludge de-watering process and which will be monitored and optimised to 

achieve the required thickening parameters. Anti-foaming solution may be required in the EEH plant to 

prevent foam formation. It is located in the GBT building, when sludge comes off the GBT into sludge lines 
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that feed the EEH plant there is a dosing point to pre-dose antifoam 5 litres per hour and additional 

antifoam dosing system that doses straight into the top of the vessels, if required. Its use will be minimised 

by process monitoring and optimisation. 

 

Activated carbon is utilised in the OCU.  

 

The treatment process itself produces waste screenings via the raw sludge screen and 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. 

 

The digestion activity is a waste recovery activity and is undertaken to recover energy and organic 

materials that may otherwise be disposed of. UUW regard the sludge cake and biogas produced as useful 

resources that are subject to full recovery. They replace fossil fuels and raw materials that would otherwise 

be required. 

 

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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5. Variation Technical Description and Operations 

5.1. Pre-acceptance, Acceptance and Storage of Waste 

 

The wastewater sludge to be received for treatment consists of sludges imported from other UUW 

WwTWs and indigenous sludges produced from Lancaster WwTW. 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) delivered to the Lancaster facility by 

tanker. 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. 

 

The imported sludge arrives either to an on-site tanker import point or into the sludge treatment process 

from the remote tanker terminal (RTT). Imported sludge that arrives on site is passed through a raw sludge 

screen. The following sludge acceptance/recording procedures are used at Lancaster: 

 

• 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 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 card. On arrival, the tanker driver uses a swipe card to activate the logger 

system; they enter the required details and the WASP logger opens the line valve allowing them to 

discharge the sludge. The WASP logger details are all held by the bio resources team.  
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5.2. Waste Treatment and Processing 

 

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

 

Indigenous sludge is pumped from the primary settlement tanks to a wet well at the sludge treatment 

facility (see Photo 1). From here it is pumped into an unscreened buffer tank (Photo 2). 

 

 

 

 
Photo 2: Unscreened buffer tank 
 

Photo 1: Wet well  
 

Imported sludge from the RTT is passed through a raw sludge screen (Photo 3). From there it is pumped 

into a buffer tank where it joins the indigenous sludge (Photo 2). 
 

 

 
 
 
 
 

Photo 3: Raw sludge screen 
 

For tankers that are able to access the main site, there is a separate off-loading point (see Photo 4). The 

sludge is passed through the raw sludge screen (Photo 3) and joins the indigenous sludge in the 

unscreened buffer tank (Photo 2). 
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Photo 4: Tanker import point on site 

From the unscreened buffer tank, the combined indigenous sludge and the imported tanker sludge is 

pumped through a strainpress. There are three units on top of a building with collection skips inside the 

building (Photo 5). The 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.   
 

 
Photo 5: Strainpress building 

 

From the strainpress, the screened sludge is pumped into four enclosed mixing and balancing tanks (Photo 

6 and 7). The tanks are mainly underground and are lidded. These tanks are extracted to an odour control 

unit (see Section 6).  
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Photo 6: Mixing and balancing tanks 

 

 
Photo 7: Mixing and balancing tank 

 

From the final mixing and balancing tank, the sludge is piped to a wet well (Photo 8) and then to two 

Gravity Belt Thickeners (GBT) where the sludge is thickened prior to digestion. The gravity belt thickeners 

are housed in a dedicated building (see Photo 9). Polyelectrolyte is added to the feed tank, it is dosed at a 

controlled rate and mixes with sludge as it enters onto the belt, the belt moving causes flocculation, the 

sludge gets thicker as it moves along and the filtrate drains off via gravity. 

 

The thickened sludge passes into a wet well in the GBT building and from there into the thickened sludge 

tank (Photo 10). This tank is equipped with two mixers and level control. Liquors from the GBT are piped 

into a combined liquor tank (Photo 11) and from here pumped to the head of the works to enter the 

WwTW flow to full treatment, with no pre-treatment required.  
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Photo 8: Wet well 

 

 
Photo 9: GBT building 

 
Photo 10: Thickened sludge tank 

 

 
Photo 11: Combined liquor tank 
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Sludge cake from other WwTW’s is imported for further processing. It is temporarily stored (a maximum of 

one week) on a concrete pad before being fed through a re-liquification unit (blue unit in Photo 12). Final 

effluent is used for re-liquification. Following this, it joins the thickened sludge from the GBT in the 

thickened sludge tank. 

 

 
Photo 12: Imported sludge cake bay  

 

The thickened sludge can be pre-treated by the Enhanced Enzymic Hydrolysis (EEH) plant prior to 

anaerobic digestion (route A below) or treated just by the primary digesters (route B below). The EEH Plant 

is designed to improve pathogen reduction and gas production. 

 

A) The thickened sludge is pumped to the EEH plant. This comprises six reaction tanks, although only 

five are used (see Photo 13). The EEH is a staged process to produce an enhanced treated sludge 

before passing into three digesters. It is a batch process that increases the temperature of the 

sludge initially to 42oC and subsequently to 55oC. The maximum daily throughput is 400m3/day. The 

treated sludge passes into a wet well before being pumped into one of six digested sludge tanks.  

 

B) The thickened sludge is pumped directly to the three digesters (Photo 14). The digested sludge 

passes into a wet well before being pumped to six digested sludge tanks (Photo 15 and 16); all tanks 

are used if the sludge is not pre-treated by the EEH process. 
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Photo 13: EEH plant 

 

 
Photo 14: Digesters 

 

 
Photo 15: Digested sludge tank – steel 
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Photo 16: Digested sludge tank 

 

The digested sludge is pumped to the digested sludge belt press feed tank, where polyelectrolyte is added, 

it then passes through three belt presses to de-water the sludge and the dry cake is collected on an open 

outdoor cake pad. The belt presses are housed in a dedicated building. Liquor from the belt press is 

transferred back into the combined liquor storage tank. Final effluent is used to continually wash the 

underside of the belts during operation to keep then clean. 

 

The cake pad is impermeable surfaced (Photo 17). Collection vehicles pass through a wheel wash after 

leaving the cake bay (Photo 18). The cake is spread to land for agricultural benefit. 

 

 
Photo 17: Belt press building and cake pad 
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Photo 18: Wheel wash 

 

The tanks utilised in the sludge treatment process are summarised in Table 6. 

 

Table 6: Tank construction and capacity 

Tank Name Construction Tank Capacity 

Unscreened buffer tank Reinforced concrete with GRP lid 250m3 

Sludge wet well Reinforced concrete with GRP lid 32m3 

Mixing and balancing tank 1 Reinforced concrete with GRP lid 250m3 

Mixing and balancing tank 2 Reinforced concrete with GRP lid 250m3 

Mixing and balancing tank 3 Reinforced concrete with GRP lid 250m3 

Mixing and balancing tank 4 Reinforced concrete with GRP lid 500m3 

Thickened sludge tank Glass fused to steel 450m3 

EEH tank 1 Glass fused to steel within a concrete bund 310m3 

EEH tank 2 Glass fused to steel within a concrete bund 310m3 

EEH tank 3 Glass fused to steel within a concrete bund 310m3 

EEH tank 4 Glass fused to steel within a concrete bund 310m3 

EEH tank 5 Glass fused to steel within a concrete bund 310m3 

EEH tank 6 Glass fused to steel within a concrete bund 310m3 

Digester tank 1 Reinforced concrete 2,400m3 

Digester tank 2 Reinforced concrete 2,400m3 

Digester tank 3 Reinforced concrete 3,100m3 

Digested sludge tank 1 Part steel, part reinforced concrete 1,350m3 

Digested sludge tank 2 Reinforced concrete 1,350m3 

Digested sludge tank 3 Glass fused to steel 1,350m3 
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Tank Name Construction Tank Capacity 

Digested sludge tank 4 Glass fused to steel 1,350m3 

Digested sludge tank 5 Reinforced concrete 2,000m3 

Digested sludge tank 6 Reinforced concrete 2,000m3 

Digested sludge belt press feed tank Glass fused to steel 700m3 

Combined liquor tank Glass fused to steel 3200m3 

Final effluent washwater tank Glass fused to steel 463m3 

Potable water tank Plastic GRP 35m3 

5.3. Poly-dosing System 

 

Polyelectrolyte powder bags are stored within the belt press building. This powder is made into a solution 

within the polymer flocculant tanks using potable water. Mixing and transfer is automatic, however it can 

be transferred to manual operation if required.  

 

 

Photo 19: Polyelectrolyte make up tank 

5.4. CHP/Gas Management System 

 

Biogas generated in the digesters and EEH plant is drawn off to a gas holder and is used to fuel two CHP 

engines and two boilers. Electricity generated by the CHPs is used to power the process and excess power 

is exported to the grid.   

 

If excess biogas is generated or the combustion plant is not operational (due to maintenance or 

breakdowns), biogas is automatically diverted to the flare.  
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The combustion plant and associated emissions are regulated under the existing permit (XP3238LN). 

Associated monitoring requirements are set out in the permit. 

5.5. Process Controls 

 

The sludge treatment process is 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: 

 

• digester retention time – No. 1 and 2 average 19 days, No.3 average 21 days  

• digester temperature – range 32-35oc 

• volatile acids - <100 

• alkalinity – 2,000-3,000 

• solids – in at 6% out at 3% 

• pH range – 6.8-7 

• feed rate – pump to digester 38m3/hour, approximately 375m3/day 

• gas quality – 62% CH4, 38% CO2 

• secondary digestion tanks retention time – minimum of 14 days 

 

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

displayed on the SCADA 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.  

5.6. Containment and Drainage 

 

At the sludge treatment facility, the Enhanced Enzymic Hydrolysis (EEH) plant vessels are contained within 

a shared concrete bund that is sized to provide containment for 25% of the total tank volume. 

 

The remainder of the tanks do not have secondary containment and rely on tertiary containment provided 

by the site drainage system. The surface water drains provide a ‘self-contained’ sealed system, i.e. all 

drains on site are connected to private drainage leading to the WwTW inlet. A site drainage plan for 

Lancaster is provided at Appendix G.  

 

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. An inspection of the site undertaken by UUW staff 

identified some areas where the containment kerbing should be extended and where some kerb joints and 

cracks in the concrete surfacing require repair. These works are to be undertaken as part of ongoing 

improvement works. 
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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 will review the EMS for the installation and arrange the necessary updates to 

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

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.  

  



Lancaster WwTW EPR/XP3238LN  
Environmental Permit Variation Application 
 

Copyright © United Utilities Water Limited 2019    30 

6. Odour Control System 

6.1. Odour Monitoring and Management 

 

There are two odour control units (OCU) serving the sludge treatment processes: 

 

• a two stage bio-scrubber serving the unscreened buffer tank, the strainpress skip enclosure, raw 

sludge screen, sludge thickening (GBT) building, and the four mixing and balancing tanks  

• bio-scrubber and carbon scrubber serving the thickened sludge buffer tank and the combined liquor 

tank 

 

Two Stage Bio-Scrubber (A15) 

 

The OCU comprises a two stage, wet-bio-scrubber (see Photo 20). The bio-scrubber is mounted above a 

sump, filled with works final effluent. The sump is constantly ‘refreshed’ with new final effluent which is 

sourced from the site ‘washwater’ ring main. Old scrubbing liquor from the sump is displaced over a high 

level weir and is returned to the works inlet via site drainage.  

 

Scrubbing liquor is pumped from this sump by a set of duty / standby pumps on a continuous cycle and is 

discharged, via nozzles in the roof, over the media pack. A small percentage of this liquor is diverted to a 

sample line where the pH level is measured. The results of the pH sample can be taken from a display 

within the OCU control kiosk. A reading is taken weekly and the flow rate of fresh, final effluent into the 

sump is adjusted according to this reading. 

 

Partially treated air that has passed through the first stage of the wet bio-scrubber is then pulled through 

the secondary wet-bio-scrubber. This unit is designed to provide final polishing of the air prior to discharge.  

 

 
Photo 20: Odour control unit (emission point A15) 

 

Fully treated air is then vented through a stack to atmosphere.  
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Abstraction points are fitted within the stack and the bio-scrubber, foul air, inlet pipe, to allow samples to 

be taken of the hydrogen sulphide content within the air fed to the bio-scrubber, and the treated air from 

the bio-scrubber prior to being discharged to atmosphere.  

 

The odour control fans are monitored on the MAC system with a telemetry alarm operating should both 

fans fail. 

 

Bio-scrubber and Carbon Scrubber (A16) 

 

The bio-scrubber serving the thickened sludge buffer tank and the combined liquor tank is also a wet 

system. The odorous air is passed upward through the bio-scrubber vessel. The scrubber unit is filled with 

plastic media suitable to develop and sustain a biofilm which remove odorous compounds.  Nutrients 

necessary for the metabolic process are drawn from the media/irrigation liquid. Final effluent is used as 

irrigation water and is sprayed over the packing tower counter-current to the foul air continuously. The 

final effluent passes through the media and is monitored for pH and conductivity before being discharged 

to the on-site drainage system. 

 

 

 

Photo 21: A and B: Odour control unit (emission point A16) 
 

The treated air passes out of the top and of the bio-scrubber unit into the second stage carbon media dry 

scrubber. The treated air from the second stage of treatment is monitored by hydrogen sulphide probes 

and is released to atmosphere via fans up through the exhaust stack. A standby generator is provided to 

ensure continued operation of the OCU in the event of a power outage on the site. 

 

The site has an Odour Management Plan (OMP), 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: 

• Application to add a listed activity - 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 £19,974.  
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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 is provided in Appendix H and a 

management systems summary is provided in Appendix B. 

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 Lancaster 

WwTW and other UUW WwTWs 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 points into 

sludge tanks. 

• 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 sent for recovery to 

land under 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 sewage sludge will be accepted. A process flow 

diagram is available. 

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 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. 

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”. 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 N/A there are no emissions to water from the installation. 

BAT 7. Emissions to water N/A there are no emissions to water from the installation. 

BAT 8. Emissions to air BAT is to monitor channelled emissions to air with at least the frequency 

given below, and in accordance with EN standards: 

• H2S – once every six months 

• NH3 - once every six months 

• Odour concentration – once every six months 

Monitoring for the CHP and boiler emissions are specified in the existing 

waste permit.  
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BAT conclusions for waste 

treatment reference: 

Treatment of Best Available Technique (BAT) 

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.  

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

BAT 9. Emissions to air N/A 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 for the last two years. 

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. 

Current energy reporting requirements under the permit are for the 

following parameters: 

• heat generated - kWth  

• power generated - kWe 

• engine efficiency - KWth input / kWth (equivalent) output 

• electricity consumed – MWh 

• volume of gas oil used – M3 

Energy consumption for the WwTW as a whole is monitored and tracked via 

the site environmental dashboard. Additional power clip meters will be 

installed on the sludge treatment assets so that electricity consumption for 

the sludge treatment process can be reportedly separately. 

Potable water consumption for the sludge treatment process is not 

recorded separately but is relatively small as it is only used for 

polyelectrolyte make up. Final effluent is used for cleaning the belt presses 

and re-liquification of imported digestate cake. 

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. 

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 GBTs 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 – not applicable. 

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 digesters (3x digester) and the EEH plant or leaks in 

gas pipework e.g. around flanges. There are a number of pressure vacuum 

relief valves (PVRVs) on the process tanks. The PVRV’s 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. This is 

mitigated by directing the air flow through odour control units.   

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.  

Refer to the fugitive emissions risk assessment in Section 9.2. 

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. 

Operation of the flare is detailed in the existing permit. 

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. 

Operation of the flare is detailed in the existing permit. 

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 
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BAT conclusions for waste 

treatment reference: 

Treatment of Best Available Technique (BAT) 

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 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.  

GBT’s and sludge belt press and polymer make up/dosing plant installed 

within enclosed building. 

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. Where water is required for cleaning the belt 

presses, 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 sludge treatment process is 

fully automated and all of the process tanks are fitted with level 

indicators connected to PLCs that allow tank levels to be monitored. 

• 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 and temporary storage at cake 

reliquification plant. 

• 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. 



Lancaster WwTW EPR/XP3238LN  
Environmental Permit Variation Application 
 

Copyright © United Utilities Water Limited 2019    38 

BAT conclusions for waste 

treatment reference: 

Treatment of Best Available Technique (BAT) 

• 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 – there is adequate buffer 

storage capacity for the sludge treatment process. There are four 

mixing/balancing tanks that receive sludge from the WwTW and 

tanker imports. The thickened sludge buffer tank is operated to 

provide storage of sludge prior to being fed to the EEH plant.  

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 liquor from the gravity belt 

thickeners and belt presses. The liquor is discharged into a holding tank 

prior to being pumped into the WwTW flow for full treatment. Small 

quantities of process wastewater are generated from the odour control unit 

wet scrubbers. The wastewater streams are discharged into the site 

drainage system which is returned to the WwTW flow for full 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. 

The only materials used in the treatment process are potable water, anti-

foaming and polyelectrolyte. Where water is required for cleaning, 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 for 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. 
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BAT conclusions for waste 

treatment reference: 

Treatment of Best Available Technique (BAT) 

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. 

BAT 25 – 

BAT 32. 

Mechanical 

treatment of waste 

N/A 

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. 

N/A as only indigenous sludge from Lancaster WwTW and other WwTW 

sludges 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. 

There are two odour control units serving the sludge treatment processes 

which utilise biofilter and wet scrubbing techniques as follows: 

• a two stage bio-scrubber serving the unscreened sludge tank, raw 

sludge screen, the strainpress skip enclosure, sludge thickening 

(GBT) building and the four mixing and balancing tanks  

• bio-scrubber and carbon filter serving the thickened sludge buffer 

tank and the combined liquor tank 

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. 

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. 
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BAT conclusions for waste 

treatment reference: 

Treatment of Best Available Technique (BAT) 

BAT 39. Segregation and 

recirculation of 

waste gas 

In order to reduce emissions to air, BAT is to: 

• Segregate waste gas streams with a high and low pollutant content 

– not applicable. Only one gas stream produced. 

• Recirculate waste gas with a low pollutant content in the biological 

process followed by waste gas treatment adapted to the 

concentration of pollutants – not applicable. All biogas generated in 

the process is combusted to generate power and heat to sustain the 

process. 

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 other WwTW 

sites 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 

Sludge wet well 

Local residents - 
closest properties are 
approximately 310m 
to the south east. 

Air 
Wet well is below ground and is 
covered with metal plates.  

Very Low 

Localised odour 
annoyance 

Not significant 

Raw sludge screen 

Unscreened buffer tank 

Strainpress skip enclosure  

Gravity belt thickening 
building 

Mixing and balancing 
tanks 1-4 

Air 

These sources are connected to an 
Odour Control Unit comprising a two-
stage bio-scrubber.  

Very Low 

Thickened sludge tank 

Combined liquor tank 
Air 

These sources are connected to an 
Odour Control Unit comprising a bio-
scrubber.  

Very Low 

EEH tanks 1-6 Air 
Each tank is lidded, there have been 
no localised odour issues. 

Very 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 

Digester tanks 1-3 Air 

Each tank is gas tight with biogas 
extracted to the gas holder. Pressure 
vacuum relief valves are inspected 
and calibrated on an annual periodic 
basis to ensure they are operating at 
the correct set points. 

Very Low 

Digested sludge tanks 1-6 Air 
Each tank is lidded, there have been 
no localised odour issues. 

Very Low 

Digested sludge belt press 
feed tank 

Air 
Tank is lidded, there have been no 
localised odour issues. 

Very Low 

Belt presses x3 Air 
Housed in in a building to attenuate 
odour emissions 

Very Low 

Leaks/ spills of sludge 
from process 

Air 

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. 

Low 

Leaks in gas pipework e.g. 
around flanges 

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

Very 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 

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. 

Low 
Localised odour 
annoyance 

Not significant 
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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 

Not applicable to this treatment process; site roads and treatment area all hard surfaced, no dry waste is accepted and no litter is produced by the 
process. 

Fine particulate 
and fumes 

Not applicable to this treatment process. 

Vermin Existing site procedures are in place for pest/vermin control. 

Treatment 
process and 
plant and 
connective 
pipework 

Ground, 
groundwater and 
surface waters 

Seepage into 
ground/ 
groundwater 

Surface water 
drainage 

All assets are located on extensive 
impermeably surfaced (concrete) 
apron areas (the majority of the site is 
so surfaced), with kerbs to provide 
containment in case of spills with a 
sealed drainage system. 

The sealed drainage system directs 
spillages to the start of the WwTW 
treatment process. 

Sludge storage tanks are fitted with 
level detectors and alarms. 

The sludge feed, thickened sludge 
and tanker sludge loading all have 

Low 

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

Additional loading on 
WwTW 

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 

flow meters, displayed locally in the 
sludge handling building (with 
totalisers) and on SCADA for 
instantaneous display. 

Environment Management System in 
place for inspections, management 
and monitoring  

All above ground effluent transfer 
pipelines within the treatment 
process run over areas of 
impermeable concrete with a sealed 
drainage system. Above ground 
pipework is regularly inspected for 
any signs of damage and/or leaks.  

Pipework installed in accordance with 
United Utilities asset standards that 
applied at the time of construction. 
Existing pipework will be surveyed to 
ensure fit for purpose. 

Bioaerosols 

Local residents - 
closest properties 
are approximately 
310m to the south 
east. 

Air 

The only open storage of waste is the 
wet digestate cake. Due to the 
distance to the nearest sensitive 
receptors no additional risk 
management measures are required. 

Low 
Potential impacts upon 
human health 

Low1 
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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 
310m to the south 
east. 

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

Low Localised odour annoyance Not significant 

Activation of 
pressure 
vacuum relief 
valves on 
gassing tanks 

Local residents - 
closest properties 
are approximately 
310m to the south 
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 

Note 1: The water/wastewater industry is not aware of any issues with bioaerosols from the storage of wet digestate cake 
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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 Air 

Good practice measures for the control 
of noise, including suitable noise 
attenuation and management.  

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

GBT’s and sludge belt press and 
polymer make up/dosing plant installed 
within enclosed building. 

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 any of 
the transfer 
pipework on the 
installation 

Ground / 
Groundwater / 
surface water 

Seepage into 
ground / 
discharge 
into drains 

All transfer pipework is constructed of suitable 
materials that are resistant to the contents.   

The use of flexible pipework is minimised and any 
such pipes are inspected regularly. 

All assets are located within extensive 
impermeably surfaced (concrete) apron areas to 
provide containment in case of spills. The concrete 
surfaces are connected to the sealed drainage 
system that directs spillages to on-site off-
installation WwTW flow to full treatment.  

Environment Management System in place for 
inspections, management and monitoring.  

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

Low to 
moderate 

Minor localised odour 

Contamination of soils and 
groundwater 

Additional loading on 
WwTW 

Not 
significant 

Local residents Air 



Lancaster WwTW EPR/XP3238LN  
Environmental Permit Variation Application 
 
 

 
Copyright © United Utilities Water Limited 2019     49 

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 
vessels 

Ground / 
Groundwater / 
surface water 

Ground 

Vessels designed to contain intended material and 
volumes. Any uncontrolled outflows will go to hard 
surface areas that drain back to the treatment 
works. 

Environment Management System in place for 
inspections, management and monitoring. 

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

Very low 

Minor localised odour 

Contamination of soils and 
groundwater 

Additional loading on 
WwTW 

Not 
significant 

Local Residents Air 

Polyelectrolyte 
spillage or leakage 
of liquid polymer 

Ground / 
Groundwater / 
surface water  

Seepage into 
ground / 
discharge 
into drains 

Polymer make up tanks are within a building and 
any leakage would be contained on hard surfaces 
that drain back to the treatment works. Staff are 
trained in the operation of spillage kits to ensure 
that prompt and effective action is taken in the 
event of accidental spillage. Spillage containment 
is provided as required. 

Very low 
Contamination of soils, 
ground and surface water 
drains 

Not 
significant 

Equipment / plant 
item fire e.g. 
electric cabling 

Ground / 
Groundwater 

Ground 

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 

Fixed gas detectors and alarms installed in the 
boiler room and around the site with a traffic light 
system on the belt press building. 

The digesters 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 bund water levels 
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 12 details the location of designated/protected sites within the conservation screening report provided by the Environment Agency for the main site of 

Lancaster WwTW dated 26 January 2021. 

Site Type Site Name Distance from Installation At Risk from Activities? 

Special Area of Conservation Morecambe Bay ~0.3km No – see Table 13 

Calf Hill & Cragg Woods ~8km No – see Table 13 

Special Protection Area Bowland Fells ~7km No – see Table 13 

Morecambe Bay and Duddon Estuary ~0.4km No – see Table 13 

SSSI’s Lune Estuary ~0.3km No – see Table 13 

Ramsar Morecambe Bay ~0.3km No – see Table 13 

Local Wildlife Sites Meldham Wood Within 2km No – see Table 13 

Lancaster Canal Whole Length in 
Lancashire Including Glasson Branch 

No – see Table 13 

Crane Wood No – see Table 13 

Burrow Beck No – see Table 13 

Marine Conservation Zone Wyre-Lune ~0.3km No – see Table 13 

Ancient Woodland Meldham Wood ~1.3km No – see Table 13 

Crane Wood ~1.5km No – see Table 13 

 

Table 13: 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 26. 
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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 

Treatment process 
and associated 
activities 

Lune Estuary SSSI Air 

The primary emissions to air from the sludge 
treatment process are combustion emissions 
from the CHP engines and boilers. These 
emissions were previously assessed by the EA 
during the application for the current permit. 
Air dispersion modelling demonstrated that 
emissions would not exceed ecological 
assessment levels for NO2 or SO2 at the River 
Lune.   

The only emission points to be added under 
this application are for the odour control units 
and PVRVs.  

As there is very limited potential for any 
significant fugitive emissions from the sludge 
treatment facilities at the site, it is not 
considered that the operations at the Lancaster 
WwTW Sludge Treatment Facility will have any 
impact upon this designated site. 

All other designated/protected sites are 
situated a greater distance from the Sludge 
Treatment Facility and are not considered to be 
at risk from the installation. 

Very Low 

Damage to 
vegetation and 
potential toxicity 
to animal species  

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 

Treatment process 
and associated 
activities 

Lune Estuary SSSI Water 

The Lune Estuary is situated approximately 
200m to the west of the installation, however 
the risk of a spill reaching the estuary is very 
low due to the topography and design of the 
site; all surface water drains are directed to the 
inlet of the water treatment works.  

Very 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 Lancaster WwTW Sludge Treatment Facility and Anaerobic 

Digestion Facility 

Old Aldcliffe Lane 

Stodday 

Lancaster 

LA2 0AG 

National grid reference SD 46175 58892 

Document reference and dates for Site Condition 

Report at permit application and surrender 

This is the permit application SCR for the extension to the 

permit boundary. 

Document references for site plans (including 

location and boundaries) 

See Appendices C and D to Application Support Document. 

 
 
2.0 Condition of the land at permit issue 
 

Environmental setting including: 

• geology 

• hydrogeology 

• surface waters 

The site topography is relatively flat lying. The site is 

bounded to the north, east and south by agricultural land 

and to the west by the River Lune. 

The BGS 1:50,000 Geological Mapping Coverage for the 

area shows that the installation area is underlain by 

superficial deposits of Devensian Till. The bedrock beneath 

the site is recorded as sandstone of the Roeburndale 

member. The aquifer designation of the bedrock is 

Secondary A. 

A number of ground investigations have been carried out 

at the WwTW site between 1992 and 2012. Made ground 

was encountered to depths of between 2.50m and 3.20m 

and typically comprised topsoil over cohesive material 

consisting of soft to stiff sandy gravelly clays. Natural 

deposits consist of cohesive and granular deposits of 

variably sandy gravelly clay containing boulders. Clay was 

proven to a depth in excess of 15m bgl. The sandstone 

bedrock was not proven.  

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 

There are no known pollution incidents that may have 

affected the land within the installation boundary. 

A site walkover conducted in November 2020 did not 

identify any visual or olfactory evidence of contamination 

of concern, nor any evidence of damage to pollution 
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4. evidence of damage to pollution prevention 
measures  

prevention measures other than some minor defects which 

are to be repaired. 

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

A study of historical maps has identified that prior to the 

use of the site as a WwTW there were no previous land 

uses that may have resulted in contamination. The 

installation area is shown as agricultural land until 2001 

when Digester 1 and 2 and the sludge storage tanks are 

shown.  Between 2001 and 2007 the site area underwent 

significant expansion to achieve its current configuration.  

Although a number of ground investigations have been 

undertaken with coverage of the installation area, these 

were for geotechnical purposes and no chemical analysis 

was undertaken with the exception of pH and sulphate.  

Baseline soil and groundwater reference data 
 

No baseline data was collected prior to the installation of 

the digesters. The following data was gathered from the 

Structural Soils Ltd 2012 investigation in the northern part 

of the installation boundary. 

 

Soil reference data 2012 

Parameter Minimum Maximum Units 

pH 8.5 9.43   

Sulphate (acid soluble) 250 740 mg/kg 

Ammoniacal nitrogen <1 1.3 mg/kg 

Arsenic 1 2 mg/kg 

Boron <1 <1 mg/kg 

Cadmium <0.5 <0.5 mg/kg 

Chromium 12 25 mg/kg 

Hexavalent Chromium <1 <1 mg/kg 

Copper 6 21 mg/kg 

Lead 6 18 mg/kg 

Mercury <0.17 0.53 mg/kg 

Nickel 11 32 mg/kg 

Zinc 21 49 mg/kg 

Cyanide <1 <1 mg/kg 

TPH <0.1 2680 mg/kg 

Total PAHs <0.01 1.94 mg/kg 

Phenol <0.2 <0.2 mg/kg 
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Water reference data 2012 

Parameter Minimum Maximum Unit 

pH 7.97 9.52   

Sulphate (leachable) 1 184 mg/l 

Ammoniacal Nitrogen as N <0.1 3.6 mg/l 

Arsenic 1 5 ug/l 

Boron 20 91 ug/l 

Cadmium <1 <1 ug/l 

Chromium <1 3 ug/l 

Copper 2 9 ug/l 

Lead <1 <4 ug/l 

Mercury <0.1 <0.1 ug/l 

Nickel <1 9 ug/l 

Zinc <1 3 ug/l 

Cyanide <0.005 <0.005 mg/l 

 
 

3.0 Permitted activities 

 

Permitted activities  As detailed in the Environmental Permit application and 

this variation application. 

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

subject of the permit application, there are the wider UUW 

WwTW operations. 

Document references for: 

1. plan showing activity layout; and 

2. environmental risk assessment. 

1. See Appendices C and D of Application Support 

Document.  

2. See Section 9 of the Application Support Document 
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1. Introduction

As part of its application for an environmental permit for the Lancaster WwTW Sludge Treatment Facility,
United Utilities Water Limited (UUW) is required to provide details of the management system it 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 its Environmental Management System in
October 2004 and has maintained this certification. In addition, UUW also holds certification to BS EN
ISO9001:2015; 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 Lancaster WwTW Sludge Treatment Facility under our ISO14001 EMS.

2. Site Infrastructure Plan

The permit application included a scaled location plan, a scaled site boundary plan that identified the
different elements of the waste treatment process, a process flow diagram and drainage plans. 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.
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
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plan. For changes to activities, please see Tables 1a and 1b 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 prevention and management plan for the operation of the installation, to assess the potential
for all foreseeable accidents that may impact upon the installation, has already been prepared and submitted
– see Section 9 of the Application Support Document. The plan takes into consideration the requirements of
the EA guidance, including scenarios described within Section 2.8 of the Guidance Note S5.06 (Guidance for
the Recovery and Disposal of Hazardous and Non-Hazardous Waste) and uses the H1 risk assessment
methodology to assess:

 likelihood of the accident happening
 consequences of the accident happening
 measures to be taken to avoid the accident happening
 measures to be taken minimise the impact if the accident does happen
 In accordance with our ISO14001 procedures, UUW will record, investigate and respond to

accidents or breaches of any permit conditions.

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 its 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.
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9. Managing staff competence and training records

In accordance with its ISO14001 accreditation, the MS will detail the management and responsibilities for
the operations of the installation, including details of technically competent management (CoTC holders).
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 ISO14001 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 MS for the installation will be subject to regular review and updating. All reviews and any resulting
changes will be recorded.
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Lancaster WwTW EPR/XP3238LN 
Environmental Permit Variation Application 
 
 

 
    
    
    

Appendix D: Site Permit Boundary and Layout Plan 
 



EEH x6 
tanks

Digested sludge tanks x6 
Digester tanks 
x3

Belt Press building

Combined liquor tank

GBT building

Cake pad

Thickened sludge buffer tank

Mixing and balancing tanks x4

Unscreened 
buffer tank

Cake re-liq plant and pad

Tanker import point

Strain 
press

A15 OCU

Raw sludge 
screen

Final effluent 
washwater tank

Digested sludge belt press feed tank

A16 OCU

Potable water tank

Gas holder
Flare

CHP X2

Steam boiler X2

Centrate return pipeline



Lancaster WwTW EPR/XP3238LN 
Environmental Permit Variation Application 
 
 

 
    
    
    

Appendix E: Emissions Point Plan 
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Appendix G: Site Drainage Plans 
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Appendix H: ISO14001 Certificate 

 


