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The north side of the site is bounded partly by Gibson Street, with residential housing on the 

opposite side. The east side of the site is bounded by the end of Laurel Street which has 

industrial premises on its opposite side. The south and west sides of the site are bounded by 

Birkshall Lane and Birksland Street respectively, both of which are largely used by industrial 

traffic only. The entire site is surrounded by perimeter or building walls and slopes to the 

northwest.  

The installation operates as a textiles plant which washes and dries raw fleeces to produce 

clean, dry wool fibre for sale or onward processing. The main activities are receipt of raw 

materials and fuels, product processing (heating, drying, washing, and cleaning) and despatch 

of finished product. Ancillary processes include on-site treatment of effluents and recovery of 

wool grease.  

1.4  Authorisations 

With reference to the Environmental Permitting Regulations 2016 Schedule 2 Part 2 Chapter 

6 Part A(1)(a), Haworth Scouring Company Limited (hereon referred to as HSC) currently holds 

an environmental permit (EPR/BS6025IF/V005) for the ‘pre-treating (by operations such as 

washing, bleaching or mercerisation) or dyeing fibres of textiles in a plant with a treatment 

capacity of more than 10 tonnes per day’. This activity is limited to the scouring of loose wool.  

The site has an existing Combined Heat and Power (CHP) unit with a net rated thermal input 

of 3.557MWth. The CHP’s purpose is to generate electricity, hot water and steam to reduce 

the import of electricity to power machinery and natural gas to fire the existing boiler. The 

CHP is classified as a Medium Combustion Plant in accordance with Schedule 25A of the 

Environmental Permitting Regulations, and as a Tranche B Specified Generator in accordance 

with Schedule 25B. The site also has an existing gas fired boiler with a net rated thermal input 

of 3.909MWth which is used to generate hot water and steam. The boiler is classified as a 

Medium Combustion Plant under Schedule 25A of the Environmental Permitting Regulations.  

1.5 Planning permissions  

The site operates under full planning permissions for all activities.  
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2.0 OVERVIEW OF PROPOSED OPERATIONS 

2.1 Current operations 

The scouring process is described in these steps: 

 Greasy wool containing wool grease (lanolin), dirt and other vegetable material is 

loaded onto a large conveyor and pre-blended in an accumulator bin. 

 Excess dirt and vegetable matter are removed from the wool prior to washing without 

damage to the fibre. 

 Effluent Treatment Plant (ETP) treats washwater and grease from the raw wool 

scouring process prior to discharge to sewer (emission point S1), listed as Directly 

Associated Activity AR4. 

 The greasy wool is conveyed through a series of temperature-controlled wash bowls 

containing biodegradable detergent which removes the wool grease and dirt and 

debris from the fibres before going through a series of rinse bowls. 

 A series of specific temperature-controlled dryers then dry the wool, and a moisture 

management system provides a best fit for specified moisture regain values 

requested by a customer. 

 Wool is press packed in bales of approximately 300-350kg and stored for export to the 

customer. 

2.2 Proposed operations 

The washwater from the raw wool scouring process at HSC is characterised by extremely high 

Chemical Oxygen Demand (COD) and high solids content. These parameters not only have 

the potential to impact upon the environment when discharged to public sewer but are also 

used to determine the cost of discharge. Lowering these parameters before discharge 

therefore not only benefits the environment but also reduces operational costs. HSC has put 

in place efficient wool grease capture from the effluent and a physico-chemical ETP to reduce 

COD and solids by around 90% but are hoping to reduce these further with the insertion of a 

digestion stage to their existing effluent treatment system.  
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Feedstock management and loading 

The delivery of washwater feedstock from the wool scouring process is automated via a 

SCADA system, modulated by the inventory levels in the input buffer tank. Unlike conventional 

systems optimised for biogas yields, the primary objective of this digestion stage is the 

reduction of Chemical Oxygen Demand (COD) and the maximisation of organic conversion for 

all influent washwater. 

To maintain hydraulic stability, all primary and secondary digesters remain at constant 

capacity. This is achieved through simultaneous loading and unloading cycles performed 

multiple times daily, with individual batch loads representing up to one-third of the vessel 

volume. 

Reactor dynamics and mixing 

The system does not function as a Continuous Stirred Tank Reactor (CSTR); instead, it 

operates as a biological filtering process with characteristics more like plug-flow kinetics. 

Mixing philosophy: Contents are circulated through the medium using gas injection. This is 

not intended for high-shear mixing but rather for low-intensity agitation to prevent short-

circuiting (channelling) and ensure uniform contact. 

Solids management: This agitation is integral to the Fre-energy de-gritting process, preventing 

the accumulation of inorganic settleable solids. 

Process stability: Uniform circulation prevents the formation of localised Volatile Fatty Acid 

(VFA) pockets, which otherwise lead to gas "burping" and unstable biological conditions. 

Foam and sulphur mitigation 

Foaming: Conventional biological foaming is mitigated by the low dry matter content of the 

feedstock. However, residual detergents may cause non-biological surfactants to foam. This 

is managed via the digester headspace and secondary Foam Alleviation Devices (FADs). 

Desulphurisation: Biological desulphurisation (microbial fixation) occurs within the digesters 

and storage vessels. This reduces Hydrogen Sulphide (H2S) concentrations to protect the 

Combined Heat and Power (CHP) unit from corrosion. 
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Thermal conditions and residence time 

The digesters are maintained at a mesophilic temperature range of between 36°C and 46°C. 

Due to the small particle size of the washwater feedstock, digestion is rapid; with pilot testing 

indicating complete digestion achieved in less than 9 hours. While the hydraulic retention time 

(HRT) varies based on factory effluent rates (typically 2–3 days), there is no fixed minimum 

retention time required for biological efficacy. 

Gas production and emissions control 

The digestion process is fully sealed, ensuring an emission-free operation. 

Gas composition: The process yields a methane-rich biogas, typically comprising 70%–75% 

CH4 and 20%–25% CO2, with trace N2 and H2S  

Utilisation: Biogas is collected via a manifold, cooled, and scrubbed to remove contaminants 

before passing through a carbon filter for use in the CHP engine. 

Emergency handling: A dedicated flare stack is installed to safely combust excess biogas in 

the event the gas holder reaches maximum capacity. 

Output and waste management 

Post-digestion, the effluent is transferred via pipeline to the existing Effluent Treatment Plant 

(ETP). 

Solid waste: Sludge generated through dewatering is collected in a bunded roll-on roll-off skip 

and removed from the site daily. 

Aqueous discharge: Process water is discharged to the mains sewer under the existing 

discharge consent and will conform to the existing Emission Limit Values (ELVs). 

Chemical consumption: The AD phase requires no additional chemical inputs beyond those 

already utilised in the current ETP process. 

2.4 Emissions assessment – Pressure Relief Valves (PRVs) 

The AD plant incorporates pressure relief valves (PRVs) on biogas-containing infrastructure, 

including digester headspaces and gas storage systems. The PRVs are a safety-critical, 

passive engineering control designed to protect plant integrity by protecting against over and 

under pressure situation should abnormal operating conditions arise. 
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2.6 Wastes to be digested 

The influent washwater supplied to the digesters is identical to the washwater feedstock 

currently treated by the Effluent Treatment Plant (ETP) prior to discharge. Consequently, the 

anaerobic digestion phase requires no additional chemical inputs beyond those already 

integrated into the existing ETP process. Following digestion, the effluent is transferred via 

pipeline back to the ETP for final processing and polishing before being discharged to the 

mains sewer 

2.7 Calculated capacity  

The proposed variation does not alter the existing permitted calculated capacity. 
 
2.8 Directly Associated Activities (DAA) 

The Directly Associated Activities with the system are:  

 Storage and handling of raw materials, finished product and wastes 

 Heat, steam, and electrical power supply  

 Treatment of effluent and grease recovery in an existing on site effluent treatment 

plant 

 Treatment of effluent (COD Destruction) in the Anaerobic Digestion.  

 Biogas combustion 

 Flaring of biogas in emergencies 

 Surface water drainage / collection of uncontaminated site surface waters 
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3.0 OPERATING PROCEDURES 

3.1 Site operational hours 

The site operates 24 hours a day, 5 days a week, 47 weeks a year. The digester may operate 

automatically over the weekends as turning it off isn’t immediate and it may need to process 

effluent in the input buffer tank in preparation for Monday 

3.2 Technical Standards and Control Measures  

HSC operate to industry best standards and have been accredited and certified for the 

following standards:  

 ISO 9001:2015 – Quality Management Systems 

 ISO 14001:2015 – Environmental Management Systems 

 Soil association certified to GOTS standards 

 Soil association certified to OEKO-TEX standards 

 Red Tractor 

 Nordic Swan 

 Combined Heat and Power Quality Assurance (CHPQA) Programme 

The critical control points governing these technical standards are to be applied to this site 

and fully incorporated into the site’s Standard Operating Procedures. A documented list of 

technical standards that the site will be operating to is provided in Appendix B.  
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4.0 ENVIRONMENTAL IMPACT AND MITIGATION MEASURES  

All facilities have an impact on the environment around them. A H1 Risk Assessment has been 

undertaken has been undertaken to evaluate the environmental impact of the emissions from 

the facility (document reference: H1 Risk Assessment). HSC employ process management 

and monitoring techniques which will mitigate the environmental impact within the sections 

listed below.  

4.1 Odour 

The site has a comprehensive Odour Management Plan which details how odour is managed 

at the site. The site undertakes a number of practical measures to help minimise odour, 

including but not limited to:  

 Regular inspection and cleaning of operational areas to prevent accumulation of 

potentially odorous material 

 Implementing effective process monitoring and management systems 

 Daily offtake of digestate cake following anaerobic digestion 

 Daily inspection of the site’s drainage system to always ensure its efficient operation 

 Covering of skips and vehicles travelling to and from the site  

4.2 Bioaerosols  

A Bioaerosol Risk Assessment has been prepared, following M9 - Environmental monitoring 

of bioaerosols at regulated facilities as part of this application. The site is unlikely to be a high-

risk site for bioaerosol emissions which is supported by the EA ‘Guidance for developments 

requiring planning permission and environmental permits’ (LIT_7260_bba627.pdf) which 

states that they “do not consider bioaerosols from anaerobic digestion a serious concern”. 

However, measures are in place to prevent the release of bioaerosols as the effluent is 

transferred to the digestion system solely by pipework. The effluent material input material is 

96.5% water. 
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APPENDIX A – COMMISSIONING SCHEDULE FOR HAWORTH SCOURING 
AD0027 

 
1. Phase 1 - Wet testing of tanks and pipe work (7 Days)  

1.1. Purpose:  

 Ensure hydrostatic integrity of tanks  

 Ensure hydrostatic integrity of heat exchangers  

 Ensure hydrostatic integrity of feedstock pipework  

 Ensure tanks and gas pipework is sealed  

 Ensure PRV’s trigger at correct pressures  

 Commission feed pumps  

 Commission circulation pumps  

 Commission sump pump  

 Commission valve control system  

 Commission monitoring sensors  

1.2. Method:  

All wet testing will be completed using clean water, this will ensure that any spillage or 

leakage, which is likely during this process, does not represent a hazard or disposal issue.  

Valve control system will be checked before any water introduced to the system.  

Heat exchanger 1 is immediately after the initial feed pump so can be checked whenever 

loading using that pump.  

The hot water pipework feeding the various heat exchangers can be pressurised and checked 

for leaks during this test period.  

1.2.1. General fill sequence:  

 Foam alleviation filled with water  

 Tank gas connection isolated from main network and pressure sensor fitted  

 Water pumped into tank until foam alleviation overflow is reached.  

 PRV monitored in conjunction with gas pressure sensor to ensure correct triggering.  
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 Washing up liquid used to find any air leaks.  

 Level sensor lower setpoints determined as water level passes them.  

 Level sensor upper setpoints determined when tanks fully filled.  

 Liquid in tank circulated for 4 hours, level monitored as indicator for leaks. Circulation 

flow meter and temperature sensor checked for functionality during this period.  

 Pipework and heat exchanger checked for leaks.  

 Temperature sensors checked for functionality.  

1.2.2. General transfer sequence:  

 Initial unload through unloading pipework until the level drops below the unload flange.  

 Further unloading completed through degritting pipework.  

 If the tank being unloaded is empty but the tank being loaded is not full to the foam 

alleviation, then additional water is added through the initial feed pump.  

 PRV and pressure sensor monitored to ensure negative pressure protection triggers 

correctly.  

1.2.3. Tank fill order:  

 Tank 1  

o Loaded using initial feed pump.  

o Circulated using circulation pump 1 through heat exchanger 2. 

 Transfer – Tank 1 to 4  

o Transferred using transfer pump 1  

o Circulated using circulation pump 2 through heat exchanger 3.  

 Transfer – Tank 4 to 2  

o Transferred through grit sump 

 Tank 4 to grit sump using transfer pump 2  

 Grit sump to Tank 2 using grit sump pump followed by initial feed pump  

o Circulated using circulation pump 1 through heat exchanger 2.  

 Transfer – Tank 2 to Tank 5  

o Transferred using transfer pump 1  
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o Circulated using circulation pump 2 through heat exchanger 3.  

 Transfer – Tank 5 to 3  

o Transferred through grit sump   

 Tank 5 to grit sump using transfer pump 2  

 Grit sump to Tank 3 using grit sump pump followed by initial feed pump  

o Circulated using circulation pump 1 through heat exchanger 2.  

 Transfer – Tank 3 to Tank 6  

o Transferred using transfer pump 1  

o Circulated using circulation pump 2 through heat exchanger 3.  

 Transfer – Tank 6 to Tank 4  

o Transferred using transfer pump 2  

o This tank does not have circulation and should just be left to stand.  

After this process has been completed the water can be pumped from tank 7 up to HSC’s 

decanter, using transfer pump 3. This will enable us to check for leaks in this pipework and to 

check that the data connection between the two systems is functional. 

2. Phase 2 – Inoculation (24 days)  

From this point on Personal gas detectors must be worn on site. ATEX areas – Around the top 

gantry and the PRV’s on the tank come into force. Briefing on ATEX risks to be included for 

site staff and visitors.  

2.1. Purpose:  

 Instantiate and develop bacterial colony  

 Start and test automated control system  

2.2. Method:  

A starter culture is required to initiate the bacterial colony; this will be supplied through 

digestate supplied by an existing digester.  

Any gas evolved during the inoculation process when it has reached a burnable quality (Ch4 > 

48% & O2 < 1%) to be stored in the gas holder and flared off when sufficient volume has been 
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stored. Note. The gas train to the gas holder and flare needs to be complete and the flare in a 

position to be commissioned. 

2.2.1. General inoculation loading process: 

 Tank half filled with Haworth washings.  

 10m3 of inoculant loaded into tank.  

o Preferred – Tanker connected to system in place of sump pump and 

material loaded using initial feed pump  

o Backup – Tanker unloaded into grit sump and inoculant loaded through 

sump pump and initial feed pump  

 Tank filled to operating level with Haworth washings.  

 Tank contents circulated for 24 days with circulation providing the heat to maintain 

appropriate temperature.  

 Gas mixing run at minimal level. Starting at 5 mins per day.  

 Daily FOS/TAC testing:  

o If FOS/TAC falls below 0.17 more feedstock to be added  

 Daily COD testing:  

o If COD falls below 24,000 then more feedstock to be added  

After a tank has been filled, the next tank can begin the inoculation process.  

Note: The figures for FOS/TAC and COD are an indication, and we may well need to review 

these during the commissioning process. – It is important not to overfeed the biology in the 

early stages. 

3. Phase 3 – Establishing feeding (5 Weeks)  

Personal gas detectors must be worn on site. ATEX areas – Around the top gantry and the 

PRV’s on the tank come into force. Briefing on ATEX risks must be included for site staff and 

visitors. 

3.1. Purpose:  

 To ramp feeding up to full feed rate.  

 To ensure that the automated control system operates as intended.  
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3.2. Method:  

Once the tests indicate that the colony has established and the process is digesting, we will 

begin regular feeding of the digesters. Initial feeding will be 20m3 per day, this volume will be 

increased periodically until the system feed rate has been achieved.  

Fresh feedstock will be loaded into the first three tanks, excess in these primary tanks will be 

pumped into the second three tanks, excess from the secondary tanks will be pumped to the 

7th tank and excess from the 7th tank will be pumped back to HSC’s existing decanter. 

3.2.1. Expected loading rate:  

 Week 1  

o Feed 20m3 / day per primary tank.  

o Mixing 1 min / hour.  

 Week 2  

o Feed 40m3 / day per primary tank.  

o Mixing 1 min / 30 Mins.  

 Week 3  

o Feed 60m3 / day per primary tank.  

o Mixing 1 min / 15 Mins.  

 Week 4  

o 80m3 / day per primary tank.  

o Mixing 1 min / 15 Mins.  

 Week 5 Full loading.  

Note: HSC might decide to feed the first 6 tanks in parallel. This will depend upon what we are 

seeing in the FOS/TAC and COD test for each of the tanks.  

Note: The feeding quantities and mixing rates quoted are indicators and the values may need 

to be adjusted dependent upon the progress being made. It is important to not over feed the 

system at the early stages. 






