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BASIS OF REPORT 

This document has been prepared by SLR with reasonable skill, care and diligence, and taking account of the manpower, timescales and 
resources devoted to it by agreement with GP Strategies Ltd (the Client) as part or all of the services it has been appointed by the Client 
to carry out. It is subject to the terms and conditions of that appointment. 

SLR shall not be liable for the use of or reliance on any information, advice, recommendations and opinions in this document for any 
purpose by any person other than the Client. Reliance may be granted to a third party only in the event that SLR and the third party 
have executed a reliance agreement or collateral warranty. 

Information reported herein may be based on the interpretation of public domain data collected by SLR, and/or information supplied 
by the Client and/or its other advisors and associates. These data have been accepted in good faith as being accurate and valid.   

The copyright and intellectual property in all drawings, reports, specifications, bills of quantities, calculations and other information set 
out in this report remain vested in SLR unless the terms of appointment state otherwise.   

This document may contain information of a specialised and/or highly technical nature and the Client is advised to seek clarification on 
any elements which may be unclear to it.  

Information, advice, recommendations and opinions in this document should only be relied upon in the context of the whole document 
and any documents referenced explicitly herein and should then only be used within the context of the appointment.  

 



GP Strategies Ltd on behalf of AB InBev UK Ltd 
Samlesbury Brewery Expansion BAT Assessment 
Samlesbury_Brewery_Expansion_BAT_Assessment_final 

 
SLR Ref No: 416.HF208.00004  

April 2022 

 

.  
 

 

 

 

CONTENTS 

 INTRODUCTION ................................................................................................................. 1 

 PROPOSED DEVELOPMENT ................................................................................................ 1 

2.1 Brewing Process Modifications ...................................................................................................................... 1 

2.2 Effluent Treatment Plant .................................................................................................................................. 2 

2.2.1 Pre-Treatment ..................................................................................................................................................................................................... 2 

2.2.2 Anaerobic Treatment ........................................................................................................................................................................................ 3 

2.2.3 Biogas Handling .................................................................................................................................................................................................... 4 

2.2.4 Post-aeration ....................................................................................................................................................................................................... 5 

2.2.5 Biofilter .................................................................................................................................................................................................................... 5 

2.2.6 Effluent Quality .................................................................................................................................................................................................... 5 

2.2.7 Biogas Production .............................................................................................................................................................................................. 6 

2.2.8 Piping ........................................................................................................................................................................................................................ 6 

2.2.9 Process Monitoring ............................................................................................................................................................................................ 7 

2.2.10 Accident Management ...................................................................................................................................................................................... 7 

 BREWING PROCESS MODIFICATIONS BAT ASSESSMENT ..................................................... 8 

3.1 Management .......................................................................................................................................................... 8 

3.1.1 Accident Management ...................................................................................................................................................................................... 8 

3.1.2 Energy Efficiency ................................................................................................................................................................................................ 8 

3.1.3 Efficient use of raw materials and water ................................................................................................................................................. 9 

3.1.4 Avoidance, recovery and disposal of wastes ......................................................................................................................................... 9 

3.2 Operations .............................................................................................................................................................. 9 

3.2.1 Operating techniques ........................................................................................................................................................................................ 9 

3.2.2 Process control ................................................................................................................................................................................................ 10 

3.2.3 Raw materials preparation ........................................................................................................................................................................... 10 

3.2.4 Heat processing using steam or water................................................................................................................................................... 10 

3.2.5 Cooling, chilling, freezing, and freeze-drying ....................................................................................................................................... 10 

3.2.6 Separation and concentration of food components ......................................................................................................................... 11 

3.2.7 Cleaning and sanitation ................................................................................................................................................................................. 11 

3.3 Emissions and Monitoring ............................................................................................................................... 11 

3.3.1 Point source emissions ................................................................................................................................................................................. 11 

3.3.2 Fugitive emissions ........................................................................................................................................................................................... 12 

3.3.3 Odour ..................................................................................................................................................................................................................... 12 

3.3.4 Monitoring ............................................................................................................................................................................................................ 12 



GP Strategies Ltd on behalf of AB InBev UK Ltd 
Samlesbury Brewery Expansion BAT Assessment 
Samlesbury_Brewery_Expansion_BAT_Assessment_final 

 
SLR Ref No: 416.HF208.00004  

April 2022 

 

.  
 

 

 

 

 BAT CONCLUSIONS ASSESSMENT ..................................................................................... 13 

4.1 Food and Drink BAT Conclusions ............................................................................................................... 13 

4.2 Waste Treatment BAT Conclusions ........................................................................................................... 19 

4.3 Energy Efficiency BAT Conclusions Review ........................................................................................... 28 

4.4 Emissions from Storage BAT Conclusions Review .............................................................................. 33 

 CONCLUSION ................................................................................................................... 37 

DOCUMENT REFERENCES 

TABLES  

Table 1 Expected Effluent Quality ........................................................................................................ 6 

Table 2 Biogas Production .................................................................................................................... 6 

Table 3 Effluent Monitoring ............................................................................................................... 12 

Table 4 BAT Conclusions for Food and Drink BREF ............................................................................ 13 

Table 5 BAT Conclusions for Waste Treatment BREF ......................................................................... 19 

Table 6 BAT Conclusions for Energy Efficiency BREF .......................................................................... 28 

Table 7 BAT Conclusions for Emissions from Storage BREF ............................................................... 33 

FIGURES  

Figure 1 – Example of Global Water & Energy ETP .............................................................................. 3 

APPENDICES 

Appendix A: Wastewater Quality 
Appendix B: ETP & Simplified Updated Brewery Process Flow Diagrams 
Appendix C: Brewery Tank Design Information 
Appendix D: Updated Site Layout Plan 
 
 
 

 

 



GP Strategies Ltd on behalf of AB InBev UK Ltd 
Samlesbury Brewery Expansion BAT Assessment 
Samlesbury_Brewery_Expansion_BAT_Assessment_final 

 
SLR Ref No: 416.HF208.00004  

April 2022 

 

 
Page 1 

 

 

 

 INTRODUCTION 

SLR Consulting Limited (SLR) has been instructed by GP Strategies Limited, on behalf of AB InBev Limited (ABI) to 
assist in the preparation of a Best Available Techniques (BAT) Assessment, to support an environmental permit 
variation application (EPR/BO3559IY) for the Samlesbury Brewery, Cuerdale Lane, Samlesbury, Preston, PR5 0XD 
(hereafter referred to as ‘the Site’). The variation relates to the expansion and improvement of selected areas of 
the Site to facilitate an increase in production capacity from 4.46 million hectolitres per annum (MhLpa) to 6.43 
MhLpa, as well as the introduction of a new effluent treatment plant (ETP).  

This BAT Assessment describes how the design and operation of the facility, where changed to facilitate the 
increase in production capacity will conform to the requirements of the Best Available Technique Reference 

(BREF) Note for Food, Drink and Milk (FDM) Industries1, Energy Efficiency2 and Emissions from Storage3. This 
document also describes how the design and operation of the new ETP on site will conform to the requirements 
of the BREF Notes for FDM Industries, Energy Efficiency, Emissions from Storage and Waste Treatment 

Processes4. 

 PROPOSED DEVELOPMENT 

ABI are applying to vary the Site’s EP as follows: 

2.1 Brewing Process Modifications 

Selected improvements will enable the increase in production capacity, rather than wholesale replacement of 
the brewing equipment or additional storage infrastructure at the Site. The improvements can be summarised 
as follows:  

• Dry goods handling – an additional 14t/h transfer line, including weigher, sieve, destoner will be installed to 
complement the existing line, approximately doubling grain handling capacity. 

• New milling equipment to result in two 14t/h separate milling streams.  

• Brewhouse – the following equipment will be added to the process:  

o 1 dual purpose mash conversion / cereal cooker vessel; 

o 1 Meura 2001 mash filter; 

o 1 additional pre run tank;  

o 2 wort preheaters with energy storage tanks (one per production line);  

o 1 cleaning in place (CIP) system for the mash filter; and  

o Automated salts addition system (one per production line).  

• Maturation – existing centrifuges to be replaced with two 600hl/h capacity units.  

• Filtration – the following equipment will be added to the process to enable an increased run period between 
regeneration: 

o Two continuous regenerable stabilisation systems (one per production line); 

______________________ 

1 Best Available Techniques (BAT) Reference Document for Food, Drink and Milk Industries (2019) 
2 Best Available Techniques (BAT) Reference Document for Energy Efficiency (2009) 
3 Best Available Techniques (BAT) Reference Document Emissions from Storage (2006) 
4 Best Available Techniques (BAT) Reference Document Waste Treatment (2018) 
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o Two uprated blender carbonators (one per production line); and 

o Replacement chillers and trap filters. 

• Bright beer – in order to accommodate an additional canning line and resolve flexibility issues at the Site, 
the following upgrades are planned: 

o Two new transfer pipelines;  

o Four new 3,500hl bright beer storage tanks; and  

o New CIP system for new bright beer pipelines and storage tanks.  

• Packaging – the following upgrades are proposed: 

o One new can line with capacity to increase the Site’s canning capacity by 120,000 cans per hour;  

o Replacement of existing can filler; and 

o New Krones Variopack system. 

• Utilities – the following upgrades are proposed: 

o Additional wet cooling tower in refrigeration system; and 

o Additional compressor and evaporative condenser unit to replace existing system, which will be 
retained as stand by and enable removal of redundant equipment. 

2.2 Effluent Treatment Plant 

The plant is designed as a set of bolted steel tanks with interconnecting piping and a centrally located technical 
building as illustrated in Figure 1. Based on predicted effluent generation following expansion, the ETP is 
designed to treat 60% of the Site’s effluent. The other 40% will be discharged directly to sewer via a direct 
connection and treatment at a dedicated plant at United Utilities’ Blackburn Wastewater Treatment Works 
(WwTW). The treated effluent will also be discharged to sewer for further treatment at the Blackburn WWTW. 
This arrangement enables ABI to meet United Utilities COD loading requirements as stated in the Site’s Trade 
Effluent Discharge Consent (TEDC). In time, with housekeeping improvements to achieve reductions in effluent 
generation to 0.8kgCOD per hl of beer produced, the ETP is designed to be able to treat 100% of the Site’s 
effluent.  

2.2.1 Pre-Treatment 

Effluent will be received from the brewery by gravity sewer. On arrival at the ETP, it will be lifted by an influent 
lifting station with a capacity of 300m3/h. An automatic vertical bar screen is installed within the influent lifting 
station to remove coarse solids. 

From the influent lifting station, the influent will be pumped to a pre-treatment system comprising the following 
treatment steps. 

A rotary screen (externally fed), for the removal of large particles from the effluent is proposed. The screenings 
will be collected in a screening’s container. The screen will be installed on a platform to allow gravity flow towards 
the equalization and calamity tank. After the rotary screen, a flow-controlled bypass will allow 40% of the 
incoming flow to bypass to the discharge point, where it will be mixed with the treated effluent from the ETP 
before discharge to sewer. 

A 1,080m3 epoxy/glass coated bolted steel equalization tank (mixed buffer tank), equipped with a level 
measurement and control system. In this tank, a partial pre-acidification (acidogenic fermentation) of the 
effluent will occur, neutralizing high pH values. The outlet flow will be controlled by the level in the basin, aiming 
at a constant or smooth and slowly variable flow. Hydrochloric acid will be dosed into the tank via an automated 
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dosing system based on pH monitoring. The purpose is to maintain the pH within the range of 4.5 – 8.5, in which 
biological acidification reactions can be sustained. The equalization tank will be mixed to avoid deposits. Vent air 
from the equalization tank is removed and treated via the proposed biofilter. 

 

Figure 1 – Example of Global Water & Energy ETP 

A 380m3 epoxy/glass coated bolted steel calamity tank to collect off-specification effluent, which would be slowly 
pumped back to the equalization tank, when the capacity of the plant allows it. The calamity tank will be mixed 
as well, to avoid deposits. On the discharge pipe of the pumping station, pH, temperature and redox monitoring 
will be undertaken. Vent air from the calamity tank will be removed and treated via the proposed biofilter. 

pH correction facilities: The pH in the feed line to the anaerobic reactor will be continuously measured and, if 
required, adjusted through in-line Sodium Hydroxide (NaOH) dosing in front of a static mixer. The set point for 
the pH control is in the neutral to acid range, depending on the progress of plant start-up and the loading of the 
plant. In automatic mode, a cascaded pH control is activated. The set point of the influent pH control is 
dynamically and step-wise (at preset intervals) adjusted, as a function of the pH in the anaerobic reactor effluent. 
This approach allows for a minimization of NaOH use, while ensuring the correct pH level in the anaerobic reactor 
at any time. In the event this pH cascade system is insufficient to keep the pH of the anaerobic reactor within a 
pre-set range, the influent feed will automatically be stopped, so long as the pH remains out of the target range. 

2.2.2 Anaerobic Treatment 

From the pre-treatment, the conditioned wastewater (a mixture of influent and recycled effluent) will be 

pumped into an ANUBIX™-T anaerobic digestor. It is an ultra-high rate Expanded Granular Sludge Bed (EGSB) 
system, which is an Upflow Anaerobic Sludge Bed (UASB) process. The digester has a capacity of 1,030 m3 and is 
constructed from bolted steel and coated in epoxy/glass. 

The wastewater will enter the reactor at a constant flow rate through an influent distribution system at the 
bottom. The total wastewater flowrate to the reactor is controlled at a predetermined set point. The feed is 
controlled by a flow control loop which, after start-up has been completed, has its set point controlled in cascade 
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by the level in the equalization basin. To ensure a constant flow to the reactor, a second control loop is installed 
on the effluent recycle line to compensate for flow variations of the influent. 

The ANUBIX™-T reactor is equipped with special “two-phase separators” in the lower half of the reactor and 
"three-phase separators" device at the top of the reactor. The two-phase lower separators divert the biogas 
produced in the bottom area of the reactor to specific locations, where curtains of rising biogas and water (gas-
lift) are formed, creating vertical mixing patterns in the tower-style reactor. After rising further through an 
expanded bed of anaerobically active methanogenic sludge (the so called "sludge blanket") the 
wastewater/sludge mixture passes through an internal three-phase separator device at the top of the reactor. 
This results in a separation of the mixed liquor into clarified wastewater, biogas and sludge. The absence of any 
mechanical agitation and the hydraulic selection caused by the high up flow velocity of water and gas promote 
a natural selection towards heavy floc and granules of active methanogenic sludge. 

Effluent recycling is necessary to have sufficient mixing in the sludge blanket and a sufficient up flow velocity to 
expand the sludge bed. The internal three-phase separator comprises a built in "cross-flow"-type parallel plate 
separator section, to prevent the loss of even small methanogenic sludge flocs. This highly efficient separator 
has proven to be very reliable in practice and allows peak reactor loading rates without significant sludge loss. 
As sludge loss is effectively prevented, the separator also allows for shorter start-up periods, and delivers a 
superior quality effluent. 

Excess sludge will be periodically withdrawn from the bottom of the reactor, to maintain a suitable amount of 
biomass in the system. This is not envisaged in the first half year of operation however. The excess sludge will be 
transferred off-site for land spreading by a licensed operator with appropriate environmental permits and 
deployment authorisations or used to start-up new anaerobic digestion reactors elsewhere.  

2.2.3 Biogas Handling 

It is ABI’s intention that biogas will be utilised in the brewery’s boilers on a dual-fuel basis to offset some of the 
natural gas used. In the first instance, it will be necessary to flare the biogas produced however owing to 
contractual arrangements which ABI have in place with Siemens who supplied and funded the boiler’s installation 
(as incorporated into the environmental permit in 2020 ref. EPR/BO3559IY/V003). ABI’s contract with Siemens 
is based on use of natural gas and involves payment of the capital cost of the installation using operational savings 
compared to operation of the previous boiler and CHP sets on Site. As such, ABI and Siemens will need to agree 
a revised contract before ABI can modify the plant and utilise the biogas in the boilers.  

Biogas desulphurisation  

In the first stage of biogas treatment, hydrogen sulphide (H2S) will be removed using a biological trickling filter 
unit. The H2S will be removed from the biogas in a biological process by sulphur oxidizing bacteria. These 
bacteria need the following: 
 

• A place to live and multiply: this is supplied by a packed media inside a closed acid-proof tank 

• Sulphur: the H2S from the biogas 

• Oxygen: atmospheric air will be added by means of an air blower 

• Moisture: a continuous flow of scrubber liquid circulated over the scrubber 

• Nutrients: nitrogen, phosphorus and potassium (NPK) 

• Temperature: 25 – 40 °C 

 
The microorganisms which will be used are the chemolithotrophic bacteria of the species Thiobacillus and 
Sulpholobus, which use carbon dioxide as a carbon source. These organisms oxidize H2S into sulphur or 
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sulphate, when oxygen is provided. The actual proportions of the oxidation products depends on the amount 
of oxygen supplied and the material transfer rates inside the trickling column. The biological oxidation occurs 
according to the below reaction steps: 
 
2 H2S + O2 → 2 S + 2 H2O 
2 S + 2 H2O + 3 O2 → 2 H2SO2 
 
The only residue from the desulphurisation is a liquid sulphate solution which will be discharged continuously 
into the anaerobic effluent at about the same rate as the process water supply. The desulphurisation unit is 
also fitted with connections for occasional cleaning in place (CIP) using water and compressed air. This results 
in a thorough washing and scouring of the packing removing both scaling and excess biomass. The equipment, 
Operator Control Station (OCS), etc. are installed on a skid, and will be placed under a weather protection roof 
or in a technical room/housing, next to the tank. This room is equipped with an explosion sensor which cuts off 
power supply in case of an alarm. 

Biogas Drying 

The desulphurised biogas will then flow into a biogas dryer in order to remove most of the moisture content 
from the biogas. The biogas dryer will consist of a corrosion proof plastic heat exchanger with built-in water 
separation and a commercial water chiller. The biogas will be cooled from approximately 35°C to 10°C after which 
approximately 60-70% of the water vapour will condense to water and separate in the heat exchanger. The 
biogas will be left with approximately 10-15 g/m3 of water. 

After drying, the biogas will be pressurised by a blower for transfer to the boiler house.  

Second stage desulphurisation 

The remaining H2S will be removed using an activated carbon polishing filter. During pressurisation by the blower, 
the biogas will have been heated to the optimum temperature for filtration by the activated carbon. 

2.2.4 Post-aeration 

Following anaerobic digestion, post-aeration will be undertaken to remove residual odour from the effluent. 
Dissolved oxygen provided by the aeration will chemically oxidise the sulphides in the effluent to sulphur, penta-
sulphide, thiosulphate, sulphite and sulphate thereby removing the anaerobic sulphide odour. The post-aeration 
tank will also provide some further equalisation of effluent total suspended solids (TSS) level in the anaerobic 
reactor effluent. The post-aeration tank will be 125m3 in capacity, constructed in bolted steel and coated with 
epoxy/glass. It will be covered for odour control. The pressure in the head space of the tank will push vent air 
through the biofilter. 

2.2.5 Biofilter 

A biofilter is proposed to treat vent air from the equalisation tank, calamity tank and post-aeration tanks.  

The filter material consists mainly of a mixture of wood chips, limestone powder (as pH buffer), and nutrients. 
Various micro-organisms (molds, bacteria) will grow in the moist filter layer, and degrade or oxidize the odorous 
compounds that are dissolved in the moist material. Organic acids will be completely degraded. Hydrogen 
sulphide will be oxidized to sulphur and sulphuric acid, which is neutralized by the lime.  

2.2.6 Effluent Quality 

The following effluent quality is expected: 
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Table 1 Expected Effluent Quality 

Parameter Unit  

COD % removal 85 

 mg/l +/- 930 

BOD5 % removal 85 

 mg/l +/- 650 

TSS mg/l 400-1000 

Note: based on 24-hour composite samples. 

2.2.7 Biogas Production 

At design loading rate, biogas production is expected as follows: 

Table 2 Biogas Production 

Parameter Unit Design 

Flow Nm3/day 5,800 

 Nm3/h 240 

% CH4 % 74 

% H2S (before desulphurisation) % 0.34 

Energy content kW 1800 

Fuel oil equivalent value  kg/day 3850 

Steam equivalent value kg/day 2385 

Note: In the event that the CH4 content is higher or lower than specified, then the biogas flow will be 
correspondingly lower or higher. However, the total amount of CH4 and total heat value will remain the same. 

2.2.8 Piping 

The following piping materials will be used: 

• Wastewater HDPE and stainless steel AISI 304; 

• Biogas stainless steel AISI 304/HDPE; 

• Aeration air stainless steel AISI 304; 

• Vent air HDPE; 

• Instrument air stainless steel AISI 304 and polyamide tubing; 

• Chemicals single walled HDPE piping, electro sleeve welding; and 

• Water stainless steel AISI 304/HDPE. 
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Materials used for valves will be as per the piping.  

The following standards will be complied with for the piping and flanges: 

• Steel pipes: ISO EN 1127 with min. 2 mm thickness for stainless steel pipes 

• HDPE pipes: EN 12201 and DIN 8074/75; PE100 SDR11, SDR17 and SDR26 depending on pipe diameter 

• Flanges: EN 1092-1, form B (“RF”), PN10, used for all connections with nozzles and process equipment 

• Threaded connections: BSP (ISO 228-1; cylindrical, parallel pipe thread, non-pressure tight thread) and 
occasionally BSPT thread (ISO 7 and 7/1; EN 10226; tapered/conical thread, pressure tight) 

2.2.9 Process Monitoring 

The wastewater treatment plant will be operated from a central main panel with International Electrotechnical 
Commission (IEC) energy efficient motor starters/protectors, variable frequency drives and panel instruments as 
applicable, and the Programmable Logic Controller, to which all equipment will be connected. All equipment will 
be operated from a Supervisory Control and Data Acquisition (SCADA) computer system. 

Process monitoring will be undertaken through instrumentation to enable partial automatic operation of the 
plant. 

The instrumentation package consists of level switches, flow meters, flow switches, pressure gauges and all 
necessary probes for optimal control and monitoring of the installation, as well as all actuated valves (on/off as 
well as modulating). Except for small solenoid valves, all actuated process valves are equipped with pneumatic 
actuators. 

Additional inline quality probes and transmitters for monitoring total organic carbon (TOC), volatile fatty acids 
(VFA), pH/T, TSS and Oxidation Reduction Potential sensors are proposed. 

The anaerobic digester will be equipped with a sampling loop for monitoring the TSS concentration by means of 
a turbidity sensor at different heights of the upflow anaerobic reactor.  

2.2.10 Accident Management 

ABI recognise the importance of the prevention of accidents that may have environmental consequences and 
that it is crucial to limit those consequences. 

An accident management plan will be implemented and maintained at the Site to ensure the site staff are fully 
prepared for such incidents. The accident management plan will be reviewed at least every four years or as soon 
as practicable after an incident with changes made accordingly to minimise the risk of occurrence. 

The accident management plan will be founded on a hazard and operability study (HAZOP) and an environmental 
risk assessment. It will: 

• identify the likelihood and consequence of accidents; 

• identify actions to prevent accidents and mitigate any consequences; and 

• consider the risk and impact of flooding and fires. 

ABI will maintain written procedures for handling, investigating, communicating and reporting:  

• actual or potential non-compliance with operating procedures or emission limits; 

• environmental complaints and implementation of appropriate actions; and 

• incidents (and near misses), including identifying suitable corrective action and following up. 
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Action to Minimise the Potential Causes and Consequences of Accidents 

Action will be taken at the Site to minimise the potential causes and consequences of accidents. These actions 
will include: 

• maintaining a list of substances that would harm the environment if they were to escape; 

• checking raw materials and waste for compatibility with other substances with which they may come into 
contact; 

• securely storing raw materials, products and wastes to prevent their escape into the environment; 

• where appropriate, constructing barriers to prevent vehicles from damaging equipment; 

• providing primary and secondary containment to prevent the escape of potentially polluting materials; 

• fitting tanks for the containment of fuels with level measurements to prevent overfilling; 

• installing site security to minimise the risk of unauthorised access; 

• maintaining a log of all incidents and near misses; 

• defining responsibilities for managing accidents;  

• maintaining clear instructions on the management of accidents; and 

• maintaining appropriate equipment to limit the consequences of an accident. 

 

 BREWING PROCESS MODIFICATIONS BAT ASSESSMENT 

3.1 Management 

3.1.1 Accident Management 

There is no proposed change to the manner in which accidents will be managed at the brewery. The new 
equipment will be integrated into the automated process control system serving the site which is backed up with 
manual supervision. Instrumentation serving the new equipment includes, where appropriate, microprocessor 
control, trips and process interlocks, coupled with independent level, temperature flow and pressure metering 
and high and low alarms.  

The additional tanks and vessels to contain liquids will have level measurement displayed locally and centrally, 
with high level alarms, high level cut off and batch metering. Secondary containment is provided by the Site’s 
drainage system and calamity tank within the ETP. In addition, the new mash conversion / cereal cooker vessel, 
pre-run tank and bright beer tanks will be provided within their own containment upstands to prevent overland 
flow in the event of a failure prior to draining to the Site’s effluent system. 

New equipment for ATEX relevant areas (malt handling, milling, ammonia refrigeration) will all be designed and 
implemented in accordance with regulations. The existing systems relating to risk of loss of containment of 
ammonia will be retained in the maturation compressor room. 

3.1.2 Energy Efficiency 

The variation incorporates an upgrade to the energy recovery system on Site. An energy recovery system already 
exists on Site which captures vapour from the brew kettles and passes this through heat exchangers to generate 
hot water. This hot water is captured and used within the next brew. This system is being upgraded to include 
two wort preheaters with energy storage tanks (one per production line). The modified system will raise the 
temperature of the water to greater than that currently produced and will also have more efficient equipment 
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to capture more vapour. These will provide a reduction of specific energy consumption of approximately 10.5 
MJ per hl produced – a saving of 67.5TJ at nominal new capacity. 

3.1.3 Efficient use of raw materials and water 

ABI have considered opportunities for the recycling or reuse of water as part of the upgrades and installation of 
an ETP on site.  

The new brewery equipment will contribute to the efficient use of raw materials and water as follows: 

• The replacement centrifuges to be installed within the maturation stage will improve the dryness of ejection, 
contributing to a small reduction in the specific water consumption. 

• The proposed new mash filter will give a reduction of > 1% of raw material consumption on that line (more 
efficient extract recovery). 

• The spent grain produced by the mash filter will be significantly drier than that from lauter tuns. This will 
reduce the leakage of high COD liquid to the ETP and reduces transport energy (less trucks required per unit 
of feed value) for the spent grain by-product. 

• The separation of husk at the milling stage (not required for mash separation in the mash filter) allows for 
potential separation of a higher value by-product (although the market for this by-product is yet to be 
developed), or for a reduction in moisture content in spent grain.  

• The new continuous regenerable stabilisation systems (one per line) will eliminate the need to dose lost 
Polyvinylpolypyrrolidone (PVPP), a fining used in beer production for clarifying the beer and producing a 
stable foam. 

• Low mercury Sodium Hydroxide (NaOH) will be used in the continuous regenerable stabilisation systems. 

• While there was an opportunity to recycle water from treated effluent, from a commercial perspective it is 
a risk to use this recycled water within the brewing process due to public perception. There would also be 
practical issues to overcome associated with hygiene and food safety standards involved. As such, ABI do 
not propose to recycle water from effluent treatment for use in the production process. 

3.1.4 Avoidance, recovery and disposal of wastes 

The installation of regenerable stabilisation systems will remove PVPP from the filtration waste stream which, 
together with improved solids removal by the replacement centrifuges, will reduce the total volume of Kieselguhr 
waste by approximately 50%, albeit at the cost of incremental COD load in liquid effluent. 

No changes are proposed that will affect existing disposal and recovery routes for wastes generated on Site.  

The upgrades proposed will remove bottlenecks within the production process and therefore minimise the 
requirement for product change overs and clean downs. 

Packing line efficiency will be improved by the proposed installation of the new can line, replacement of the 
existing can filler and a new Krones Variopack system. 

3.2 Operations 

3.2.1 Operating techniques 

All new plant will be provided with process monitoring and control equipment and integrated into the brewery’s 
existing automated control system. The new monitoring equipment will be designed, installed, calibrated and 
operated to that will it not interfere with hygiene conditions in the production process which would lead to 
product loss and waste generation. As discussed in Section 3.1, the upgrades will contribute to improved energy 
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efficiency, efficient use of raw materials and water and reduce specific waste generation per hl of beer produced 
on Site.  

Additional temperature, pressure, level, flow measurement and flow control equipment will be introduced along 
with the new equipment. This will contribute to: 

• Reduced deterioration of equipment and out of specification products; 

• Minimise waste from equipment damage; 

• Prevent overflow from storage tanks and process vessels; 

• Efficient use of raw materials and accurate addition of materials to prevent off specification product; 

• Control and optimise water use and minimise effluent generation from cleaning operations; and 

• Control water flow rates. 

3.2.2 Process control 

Following the upgrades, the increased production capacity is anticipated to result in a daily wastewater loading 
of 25,000 kgCOD or Index of Organic Loading (IOL) of 1.36 kgCOD/hl prior to treatment in the ETP. 

ABI have an aspirational target of lowering IOL to 0.8kgCOD/hl through housekeeping improvements. 

As discussed in 2.2.9, in-line monitoring of TOC, VFA, pH/T, TSS and ORP will be undertaken at the ETP. Data 
collated by this monitoring will be reviewed to identify and investigate opportunities for reducing IOL and 
product losses. 

3.2.3 Raw materials preparation 

The new dry goods handling equipment will include mechanical means of feedstock cleaning and sorting 
including sieving and a system of vibrating screens for removal of stones.  

The changes to the milling equipment involve modification of the existing system to result in two mill streams 
each of a capacity of 14 t/h feeding to the existing two grist cases. The milling process involves splitting of the 
husk and grinding of the endosperm. 

3.2.4 Heat processing using steam or water 

No changes are proposed as part of this variation which involve heat processing of materials such as blanching, 
evaporation, pasteurisation, sterilising, ultra-high temperature processing, baking, dehydration or frying with 
steam or water. 

3.2.5 Cooling, chilling, freezing, and freeze-drying 

This variation includes the addition of a wet cooling tower in the centralised refrigeration system to allow the 
existing installed capacity to be used to its full potential (existing equipment is limited in its ability to reject heat). 

A second compressor and evaporative condenser unit will be installed for the maturation ammonia system as a 
replacement to the existing system and allowing the removal of redundant/surplus equipment from the area. 
The existing compressor and evaporative condenser will be retained as a standby unit. 

Recirculating systems will be used to recycle water. The existing secondary containment arrangements as 
implemented in accordance with the 2019 environmental permit variation application (ref, EOR/BO3559IY/V002) 
will remain. The secondary containment arrangements will ensure that ammonia leaks cannot be discharged to 
surface waters.  

The refrigeration system includes heat recovery including use of spent cooling water. 
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3.2.6 Separation and concentration of food components 

ABI’s process does not involve extraction of soluble components from a raw material by dissolving in solvent.  

3.2.7 Cleaning and sanitation 

The proposed variation includes installation of two new CIP systems. These are more efficient than manual 
cleaning and have been designed and will be operated to minimise wastewater generation. For example, cleaning 
programmes will be controlled by fixed volume sensors as opposed to fixed time programmes. The CIP systems 
will have long-life diaphragm valves also.  

All the modifications proposed as part of this variation have been designed to be integrated into the process and 
will lead to improvements raw material usage and product loss to the wastewater system. 

Ease of cleaning has been considered when ordering the new equipment. Equipment has been chosen which 
does not caused excessive spillage of material onto the floor. Before cleaning, dry methods will be employed to 
remove dry product. Jets, nozzles and orifices associated with the CIP systems are optimised to maximise 
efficiency. 

The CIP systems incorporate pre-rinsing and recovery of product for re-use or disposal. Turbidity detectors will 
be employed to maximise product recovery. 

The CIP programmes will be optimised for the size of the vessels / plant they are serving and the type of soiling. 
This includes frequency and duration of rinses for the purpose of reducing water use, automatic dosing of 
chemicals at the correct concentrations. 

Internal recycling of water and chemicals will be employed by the new CIP systems, with the recycling controlled 
based on conductivity rather than time.  

3.3 Emissions and Monitoring 

3.3.1 Point source emissions 

Point source emissions to air 

The two CIP systems and four bright beer tanks will vent to atmosphere. These are passive point source emissions 
and, therefore, no monitoring of emissions from these sources is proposed. There will be no additional point 
source emissions to air associated with the dry goods handling and milling processes. 

Point source emissions to water 

As described in 3.1.3, the improvements will result in efficiencies with regards to raw material usage, however, 
as a result of the increased production capacity, more effluent will be generated. To meet the requirements of 
the Site’s TEDC, ABI are installing an ETP to treat 60% of the effluent to be produced following expansion, based 
on current rates of effluent production per hl of beer. This will ensure that a breach of water quality standards 
on the receiving watercourse following treatment at the Blackburn WwTW is avoided. 

The ETP design incorporates an equalisation tank to improve treatment by allowing waste streams to be 
combined and by making the flow rate to the ETP less variable so that it only needs to be able to accommodate 
average flow rates as opposed to peak flow rates within the design. The ETP design also incorporates a calamity 
tank to prevent accidental discharge from overloading or damaging the ETP. Together these have a capacity of 
approximately two and a half hours at peak flow rate (760m3 v 300m3/hr). Monitoring the influent quality will 
enable automatic diversion to the calamity tank if out of specification where it can be held and gradually re-
introduced into the wastewater stream or removed off-site for disposal if necessary.  

For further information on the ETP, refer to Section 2.2. 
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3.3.2 Fugitive emissions 

Inspection of pipe joints, shaft seals and gaskets of new refrigeration plant will be integrated into the brewery’s 
maintenance and inspection schedule. Proprietary leak detection equipment is used for this purpose.  

ABI’s maintenance records include: 

• Quantity of refrigerant and oil added to or remove from the systems; 

• Leakage testing results; and 

• Location and details of specific leakage incidents. 

3.3.3 Odour 

The Site has had no history of causing odour annoyance or complaints resulting from odour. Nonetheless, best 
practice is incorporated into the design of the improvements to minimise emissions of odour. For example: 

• The ETP is adequately sized to meet 100% of the Site’s effluent requirements following housekeeping 
improvements to reduce effluent generation per hl of beer produced in accordance with company targets.  

• The ETP will be maintained in accordance with the manufacturer’s recommendations. 

• The Site’s wastewater drains are inspected and regularly cleaned in accordance with ABI’s existing 
management system procedures to ensure that the drains do not become blocked.  

• The ETP aeration tank will be kept aerated and mixed at all times, other than for maintenance, is covered 
and the headspace is extracted to a biofilter.  

• The biofilter serving the ETP has been designed to cope with potential maximum odour loading and air 
volumes (1,500m3/hr). 

3.3.4 Monitoring 

The following monitoring of emissions to sewer of the combined effluent will be undertaken: 

Table 3 Effluent Monitoring 

Parameter Monitoring frequency 

Flow rate Continuous and integrated daily flow rate 

pH Continuous 

Temperature Continuous 

Biological Oxygen Demand 24-hour flow proportionate sample - weekly 

Total Suspended Solids 24-hour flow proportionate sample - weekly 

Ammonia 24-hour flow proportionate sample - weekly 
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 BAT CONCLUSIONS ASSESSMENT 

4.1 Food and Drink BAT Conclusions 

Table 4 BAT Conclusions for Food and Drink BREF 

BATc Requirement BATc Details Specific Measure 

BAT 1. In order to improve the overall 
environmental performance, BAT is to 
elaborate and implement an environmental 
management system (EMS) that 
incorporates all of the following features: 

(i) commitment, leadership, and accountability of the 
management, including senior management, for the 
implementation of an effective EMS; 

ABI are committed to managing and continually improving environmental performance and have an existing Environmental 
Management System (EMS) which covers all existing Site operations and change management. Accordingly, the EMS will be updated 
to incorporate modifications to the Site associated with the increase in production capacity and addition of the ETP.  

The necessary include will include: 

• Updating the analysis that includes the determination of the organisation’s context, the identification of the needs and 
expectations of interested parties, the identification of characteristics of the installation that are associated with possible risks 
for the environment (or human health) as well as of the applicable legal requirements relating to the environment; 

• Revising the plant’s objectives and performance indicators for significant environmental aspects; 

• Determining roles and responsibilities for management of the ETP and ensuring competence and awareness of staff due to 
this being a new process of its kind to the installation; 

• Update the management, monitoring, and maintenance procedures to incorporate the requirements of the ETP and new 
brewer equipment as per manufacturer recommendations; and 

• HAZOP studies and updates to the site’s emergency preparedness and response protocols.    

(ii) an analysis that includes the determination of the 
organisation’s context, the identification of the needs and 
expectations of interested parties, the identification of 
characteristics of the installation that are associated with possible 
risks for the environment (or human health) as well as of the 
applicable legal requirements relating to the environment; 

(iii) development of an environmental policy that includes the 
continuous improvement of the environmental performance of 
the installation; 

(iv) establishing objectives and performance indicators in relation 
to significant environmental aspects, including safeguarding 
compliance with applicable legal requirements; 

v) planning and implementing the necessary procedures and 
actions (including corrective and preventive actions where 
needed), to achieve the environmental objectives and avoid 
environmental risks; 

vi) determination of structures, roles, and responsibilities in 
relation to environmental aspects and objectives and provision of 
the financial and human resources needed; 

(vii) ensuring the necessary competence and awareness of staff 
whose work may affect the environmental performance of the 
installation (e.g., by providing information and training); 

(viii) internal and external communication; 

(ix) fostering employee involvement in good environmental 
management practices; 

(x) Establishing and maintaining a management manual and 
written procedures to control activities with significant 
environmental impact as well as relevant records; 

xi) effective operational planning and process control; 

(xii) implementation of appropriate maintenance programmes; 
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BATc Requirement BATc Details Specific Measure 

(xiii) emergency preparedness and response protocols, including 
the prevention and/or mitigation of the adverse (environmental) 
impacts of emergency situations; 

xiv) when (re)designing a (new) installation or a part thereof, 
consideration of its environmental impacts throughout its life, 
which includes construction, maintenance, operation, and 
decommissioning; 

(xv) implementation of a monitoring and measurement 
programme, if necessary, information can be found in the 
Reference Report on Monitoring of Emissions to Air and Water 
from IED Installations; 

(xvi) application of sectoral benchmarking on a regular basis; 

xvii) periodic independent (as far as practicable) internal auditing 
and periodic independent external auditing in order to assess the 
environmental performance and to determine whether or not the 
EMS conforms to planned arrangements and has been properly 
implemented and maintained; 

(xviii) evaluation of causes of nonconformities, implementation of 
corrective actions in response to nonconformities, review of the 
effectiveness of corrective actions, and determination of whether 
similar nonconformities exist or could potentially occur; 

(xix) periodic review, by senior management, of the EMS and its 
continuing suitability, adequacy, and effectiveness; 

(xx) following and taking into account the development of cleaner 
techniques. 

 

 

 

 

 

 

BAT 2. In order to increase resource 
efficiency and to reduce emissions, BAT is to 
establish, maintain and regularly review 
(including when a significant change occurs) 
an inventory of water, energy and raw 
materials consumption as well as of 
wastewater and waste gas streams, as part 
of the environmental management system 

I. Information about the food, drink and milk production 
processes, including:  

(a) simplified process flow sheets that show the origin of the 
emissions; 

(b) descriptions of process-integrated techniques and 
wastewater/waste gas treatment techniques to prevent or reduce 
emissions, including their performance. 

ABI are committed to managing and continually improving resource efficiency and reducing emissions from the Site. ABI have an 
existing EMS which covers all existing Site operations. This EMS will be updated to incorporate modified process flow diagrams which 
show emission points. 

Descriptions of the process-integrated techniques and wastewater/waste gas treatment techniques to prevent or reduce emissions, 
for the processes being modified on Site will also be included within the updated EMS.   

 

II. Information about water consumption and usage (e.g. flow 
diagrams and water mass balances), and identification of actions 
to reduce water consumption and waste water volume (see BAT 
7). 

ABI have an existing EMS which covers all existing Site operations, including water consumption and usage and actions within the 
process where wastewater and water consumption can each be reduced. These areas of the EMS will be updated accordingly to 
incorporate the modifications to the Site associated with the increase to production capacity. 

III. Information about the quantity and characteristics of the 
wastewater streams, such as:  

(a) average values and variability of flow, pH and temperature;  

ABI have characterised the wastewater quality for the purposes of designing the required ETP system. This has included study in relation 
to substances that may affect the performance or safety of the ETP. Please refer to Appendix A for a summary of the wastewater 
character. Based on this, the supplier of the ETP has provided anticipated effluent quality for discharge to sewer as per Section 2.2.6 of 
this report. 
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BATc Requirement BATc Details Specific Measure 

(see BAT 1), that incorporates all of the 
following features 

(b) average concentration and load values of relevant 
pollutants/parameters (e.g. TOC or COD, nitrogen species, 
phosphorus, chloride, conductivity) and their variability. 

Monitoring of the final effluent quality will continue once the modifications to the brewery have been incorporated. The information 
will be studied, characterised and recorded as part of the EMS. 

IV. Information about the characteristics of the waste gas streams, 
such as: 

(a) average values and variability of flow and temperature;  

(b) average concentration and load values of relevant 
pollutants/parameters (e.g. dust, TVOC, CO, NOX, SOX) and their 
variability;  

(c) presence of other substances that may affect the waste gas 
treatment system or plant safety (e.g. oxygen, water vapour, 
dust). 

Monitoring of the flare, boilers, steam generators and biofilter will be undertaken following the modifications to the brewery.  The 
information will be studied, characterised and recorded as part of the EMS. 

V. Information about energy consumption and usage, the quantity 
of raw materials used, as well as the quantity and characteristics 
of residues generated, and identification of actions for continuous 
improvement of resource efficiency (see for example BAT 6 and 
BAT 10). 

ABI have an existing EMS which covers all existing Site operations, including energy consumption, raw material usage, residues 
generated and actions for improvements in resource efficiency. These areas of the EMS will be updated accordingly to incorporate the 
modifications to the Site associated with the increase to production capacity.  

VI. Identification and implementation of an appropriate 
monitoring strategy with the aim of increasing resource efficiency, 
taking into account energy, water and raw materials consumption. 
Monitoring can include direct measurements, calculations or 
recording with an appropriate frequency. The monitoring is 
broken down at the most appropriate level (e.g. at process or 
plant/installation level). 

ABI have an existing EMS which covers all existing Site operations, including the identification of an appropriate monitoring strategy 
which aims to increase resource efficiency through energy, water and raw material consumption. This area of the EMS will be updated 
accordingly to incorporate the modifications to the Site associated with the increase to production capacity. 

 

BAT 3. For relevant emissions to water as 
identified by the inventory of wastewater 
streams (see BAT 2), BAT is to monitor key 
process parameters (e.g. continuous 
monitoring of waste water flow, pH and 
temperature) at key locations (e.g. at the 
inlet and/or outlet of the pre-treatment, at 
the inlet to the final treatment, at the point 
where the emission leaves the installation). 

 Continuous monitoring of wastewater flow, pH and temperature will be undertaken at key locations, for example at the inlet to to the 
ETP, following equalisation, following treatment in the ETP and prior to discharge to sewer once combined with raw wastewater from 
the brewery.  

BAT 4. BAT is to monitor emissions to water 
with at least the frequency given below and 
in accordance with EN standards. If EN 
standards are not available, BAT is to use 
ISO, national or other international 
standards that ensure the provision of data 
of an equivalent scientific quality. 

 The plant does not discharge process wastewater directly to surface water. Nonetheless, it is proposed that weekly 24-hour flow 
proportionate samples with monitoring of BOD, suspended solids and ammonia is undertaken from the site’s effluent sump prior to 
discharge to sewer. Levels of chloride in brewery effluent are low and therefore it is not considered that chloride is a relevant substance 
to be monitored. 

BAT 5. BAT is to monitor channelled 
emissions to air with at least the frequency 
given below and in accordance with EN 
standards. 

 There will be no additional point source emissions to air from the Site associated with the capacity expansion of the brewery, as such 
this BATc is not applicable. 

BAT 6. In order to increase energy efficiency, 
BAT is to use BAT 6a and an appropriate 

(a) Energy efficiency plan ABI are committed to managing and continually improving environmental performance and energy efficiency across the Site. To 
facilitate this, ABI have a dedicated section within the existing EMS which focuses solely on energy efficiency and covers all existing Site 
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BATc Requirement BATc Details Specific Measure 

combination of the common techniques 
listed in technique b below. 

operations. This EMS and energy efficiency section will be updated accordingly to incorporate modifications to the Site associated with 
the increase to production capacity. This will include, but not be limited to, the following clauses; energy efficiency policies, energy 
efficiency objective and targets, benchmarking, maintenance on Site to improve energy efficiency and review of energy efficiency. The 
energy efficiency plan defines the site’s specific energy consumption. Targets for reducing specific energy consumption are reviewed 
and set annually. Improvements on site are planned as part of the EMS, focussing on areas where significant reduction in specific energy 
consumption can be achieved. 

(b) Use of common techniques 

- burner regulation and control;  

- cogeneration;  

- energy-efficient motors;  

- heat recovery with heat exchangers and/or heat pumps 
(including mechanical vapour recompression); 

- lighting;  

- minimising blowdown from the boiler;  

- optimising steam distribution systems;  

- preheating feed water (including the use of 
economisers);  

- process control systems;  

- reducing compressed air system leaks;  

- reducing heat losses by insulation;  

- variable speed drives; 

- multiple-effect evaporation;  

- use of solar energy. 

The following energy efficiency techniques will be employed on Site where modifications associated with the increase to production 
capacity are made; 

• Only energy-efficient electrical motors with IE2 and IE3 rating, classified as High Efficiency and Premium Efficiency respectively, 
will be used where new motors are installed or old motors require upgrading. 

• An upgraded energy recovery system will be installed as part of the modifications to Site. An energy recovery system already 
exists on Site which captures vapour from the brew kettles and passes this through heat exchangers to generate hot water. 
This hot water is captured and used within the next brew. As part of the brewhouse modifications, this system is being 
upgraded to include two wort preheaters with energy storage tanks (one per production line). The modified system will raise 
the temperature of the water to a greater temperature than what is currently produced and will also use more energy-efficient 
equipment to capture more vapour. As such this system will reduce specific energy consumption by approximately 10.5 MJ 
per hl produced for the total production of the brewery – a saving of 67.5TJ at nominal new capacity. 

• Where additional lighting is installed in relation to the brewery expansion, energy efficiency of the lighting will be optimised 
where possible. Any new lighting installed at the Site will be LED light bulbs, as the most energy-efficient option. The 
appropriate amount and intensity of new lighting will be fitted in accordance with the requirement of the space. It is not 
anticipated that a large amount of new lighting will be necessary as a result of the brewery expansion however.  

• ABI utilise existing electric meters on Site to monitor the use of electricity through lighting. These meters will continue to be 
used following the modifications to Site and will allow efficient management of the artificial lighting systems. 

• The systems already in place at the Site use a dedicated programmable logic controller (PLC) to ensure efficient and effective 
control with manual supervision. The new equipment and processes installed on Site as a result of the increase to production 
capacity, will be incorporated into this process control system to ensure efficient operation of the process on Site. 

• All new motors and pumps installed in relation to the modifications to Site for the increase to production capacity, will be 
installed with variable speed drives. 

BAT 7. In order to reduce water 
consumption and the volume of wastewater 
discharged, BAT is to use BAT 7a and one or 
a combination of the techniques b to k given 
below. 

(a) Water recycling and /  reuse 
(b) Optimisation of water flow 
(c) Optimisation of water nozzles and hoses 
(d) Segregation of water streams 
(e) Dry cleaning 
(f) Pigging systems for pipes 
(g) High-pressure cleaning 
(h) Optimisation of chemical dosing and water use in 

cleaning-in-place (CIP) 
(i) Low-pressure foam and / or gel cleaning 
(j) Optimised design and construction of equipment and 

process areas 
(k) Cleaning of equipment as soon as possible 

Reusing grey water from the Site within the brewing production has been considered during prior variations and was considered during 
this variation. As per the BATc applicability, it was considered that use of grey water within the brewing process is not a viable option 
due to the hygiene and food safety standards involved if this water were to be incorporated. As such, BATc 7a is not applicable to the 
Site. 

ABI have an existing EMS for the Site which covers all existing Site operations. This EMS includes cleaning regimes, schedules, and the 
most appropriate techniques for cleaning operations for the different areas of the Site. The most appropriate cleaning technique is 
selected depending on the area of the Site and with water consumption reduction in mind. This section will be updated to incorporate 
the modifications to Site associated with the increased to production capacity and identify the most appropriate cleaning techniques 
for these areas which also contribute to the most efficient reduction in water consumption. 

Water usage and wastewater generation has been considered in the design of the equipment being added. The modified process areas 
will be optimised for water flow, water nozzles and hoses where used will be optimised. For example, control devices will be used to 
automatically adjust water flow, the correct number and position of nozzles will be determined and water pressure will be adjustable. 

Process wastewater will continue to be separate from surface water run-off from site surfaces. 

Two new CIP systems are being installed with the equipment. These are more efficient than manual cleaning and have been designed 
and will be operated to minimise wastewater generation. For example, cleaning programmes will be controlled by fixed volume sensors 
as opposed to fixed time programmes. The CIP systems will have long-life diaphragm valves also.  

Ease of cleaning has been considered when ordering the new equipment. Equipment has been chosen which does not cause excessive 
spillage of material onto the floor. Before cleaning, dry methods will be employed to remove dry product. Jets, nozzles and orifices 
associated with the CIP systems will be optimised to maximise efficiency. Pigging systems for pipes will be used. 

BAT 8. In order to prevent or reduce the use 
of harmful substances, e.g. in cleaning and 
disinfection, BAT is to use one or a 
combination of the techniques given below. 

(a) Proper selection of cleaning chemicals and/or 
disinfectants 

(b) Reuse of cleaning chemicals in cleaning-in-place 
(c) Dry cleaning 
(d) Optimised design and construction equipment and 

process areas 
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BATc Requirement BATc Details Specific Measure 

The CIP systems incorporate pre-rinsing and recovery of product for re-use or disposal. Turbidity detectors will be employed to 
maximise product recovery. 

The CIP programmes will be optimised for the size of the vessels / plant they are serving and the type of soiling. This includes frequency 
and duration of rinses for the purpose of reducing water use, automatic dosing of chemicals at the correct concentrations. 

Internal recycling of water and chemicals will be employed by the new CIP systems, with the recycling controlled based on conductivity 
rather than time.  

BAT 9. In order to prevent emissions of 
ozone-depleting substances and of 
substances with a high global warming 
potential from cooling and freezing, BAT is to 
use refrigerants without ozone depletion 
potential and with a low global warming 
potential. 

 As part of the modifications to Site associated with the increase to production capacity, a second compressor and evaporative 
condenser unit will be installed for the maturation ammonia system, as a replacement to the existing system on Site. While the use of 
refrigerants is essential for the process, as per the BATc description, ammonia is a suitable refrigerant choice. 

BAT 10. In order to increase resource 
efficiency, BAT is to use one or a 
combination of the techniques given below 

(a) Anaerobic digestion The ETP proposed for the Site is centered on the use anaerobic digestion to treat the wastewater. 

 

(b) Use of residues The separation of husk at the milling stage (not required for mash separation in the mash filter) allows for potential separation of a 
higher value by-product (although the market for this by-product is yet to be developed. 

(c) Separation of residues The separation of husk at the milling stage (not required for mash separation in the mash filter) allows for potential separation of a 
higher value by-product (although the market for this by-product is yet to be developed. 

 

(d) Recovery and reuse of residues from the pasteuriser This BATc is not considered applicable to the modifications being made to Site in relation to the increase in production capacity. 

(e) Phosphorus recovery as struvite Total Phosphorous in the brewery’s wastewater averages at 10 mg/l. Therefore, phosphorous recovery is not practical. 

(f) Use of wastewater for land spreading Digestate from the ETP will be sent off-site for land spreading where there is an agronomic need, a proven low level of contamination 
and no negative impact on the environment anticipated. 

BAT 11. In order to prevent uncontrolled 
emissions to water, BAT is to provide an 
appropriate buffer storage capacity for 
wastewater. 

 The ETP incorporates a buffer tank and calamity tank. Please refer to Section 2.2.1. Together these have a capacity of approximately 
two and a half hours at peak flow rate (760m3 v 300m3/hr). Monitoring the influent quality will enable automatic diversion to the 
calamity tank if out of specification where it can be held and gradually re-introduced into the wastewater stream or removed off-site 
for disposal if necessary.  

 

BAT 12. In order to reduce emissions to 
water, BAT is to use an appropriate 
combination of the techniques given below. 

(a) Equalisation 

(b) Neutralisation 

(c) Physical separation 

(d) Aerobic and / or anaerobic treatment 

(e) Nitrification and / or denitrification  

(f) Partial nitration 

(g) Phosphorus recovery as struvite 

(h) Precipitation 

(j) Enhanced biological phosphorus removal 

The ETP incorporates equalisation, neutralisation and physical separation as pre-treatment steps. Secondary treatment involving 
anaerobic and aerobic treatment will be employed on-Site also. Refer to Section 2.2. 

The ETP is designed to pre-treat 60% of the Site’s effluent. The other 40% will be discharged directly to sewer via a direct connection 
and treatment at a dedicated plant at United Utilities’ Blackburn Wastewater Treatment Works (WwTW). The treated effluent will also 
be discharged to sewer for further treatment at the Blackburn WWTW. 

Therefore, there is no direct discharge to surface water from the Site and the BAT-AELs do not apply.  
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BATc Requirement BATc Details Specific Measure 

(i) Coagulation and flocculation 

(k) Sedimentation 

(l) Filtration 

(m) Flotation 

BAT 13. In order to prevent or, where that is 
not practicable, to reduce noise emissions, 
BAT is to set up, implement and regularly 
review a noise management plan, as part of 
the environmental management system 
(see BAT 1), that includes all of the following 
elements: 

— a protocol containing actions and timelines; ABI undertake noise emissions monitoring and modelling as part of their change management process where changes proposed have 
the potential to affect noise emissions from the Site. For the modifications proposed as part of this variation, this includes undertaking 
of a noise survey and modelling the expansion to the milling tower and new ETP.  

ABI’s procedures include protocols for responding to noise events such as complaints. This includes undertaking investigations to 
identify and rank noise sources, measure / estimate noise and vibration exposure to prioritise and reduce emissions of noise and 
contribution to noise exposure at potentially sensitive receptors. The response to such events includes setting of actions and timelines 
for addressing the source of noise events.  

— a protocol for conducting noise emissions monitoring; 

— a protocol for response to identified noise events, e.g. 
complaints; 

— a noise reduction programme designed to identify the 
source(s), to measure/estimate noise and vibration exposure to 
characterise the contributions of the sources and to implement 
prevention and/or reduction measures. 

BAT 14. In order to prevent or, where that is 
not practicable, to reduce noise emissions, 
BAT is to use one or a combination of the 
techniques given below. 

(a) Appropriate location of equipment and buildings The new equipment is being installed alongside existing plant according to the stage of the brewing process concerned. In the case, of 
the ETP, it is being installed to the southeast of the Site nearest to the Blackburn WwTW. Unfortunately, the existing nature of the Site 
and space constraints do not provide an opportunity to locate equipment elsewhere or use buildings as screens. 

(b) Operational measures ABI implement a number of operational measures to prevent and minimise noise emissions. This includes: 

• Inspection and maintenance of equipment according to the manufacturer’s recommendations; 

• Closing of doors and windows of enclosed buildings, where possible; 

• Ensuring that staff are suitably trained and experienced for their role; 

• Avoiding noisy activities at night, where possible; 

• Making provisions for noise control, for example monitoring and stopping maintenance activities if noisy when undertaken. 

(c) Low-noise equipment All new equipment to be installed such as compressors, pumps, motors, fans will be of a low-noise type. 

(d) Noise control equipment Noisy equipment to be installed such as motors, dry goods processing equipment, canning equipment will be housed within enclosures 
and / or buildings to attenuate noise 

(e) Noise abatement 

BAT 15. 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 environmental management system 
(see BAT 1), that includes all of the following 
elements: 

— A protocol containing actions and timelines Odour has never been an issue for the Samlesbury Brewery Site and ABI have yet to receive feedback or complaint to suggest that 
odour might be an issue. It is not expected that the modifications will result in an odour nuisance. 

— A protocol for conducting odour monitoring. It may be 
complemented by measurement/estimation of odour exposure or 
estimation of odour impact. 

— A protocol for response to identified odour incidents, e.g. 
complaints. 

— An odour prevention and reduction programme designed to 
identify the source(s); to measure/estimate odour exposure; to 
characterise the contributions of the sources; and to implement 
prevention and/or reduction measures. 

BAT 18. In order to increase energy 
efficiency, BAT is to use an appropriate 

(a) Mashing-in at higher temperatures - The mashing-in of the 

grain is carried out at temperatures of approximately 60 °C, which 
reduces the use of cold water. 

The proposed modification incorporates upgrades to the energy recovery system.  An energy recovery system already exists on Site 
which captures vapour from the brew kettles and passes this through heat exchangers to generate hot water. This hot water is captured 
and used within the next brew while mashing-in. This system is being upgraded to include two wort preheaters with energy storage 
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4.2 Waste Treatment BAT Conclusions 

Table 5 BAT Conclusions for Waste Treatment BREF 

BATc Requirement BATc Details Specific Measure 

BAT 1. In order to improve the 
overall environmental 
performance, BAT is to 
implement and adhere to an 
environmental management 
system (EMS) that incorporates 
all of the following features: 

I. commitment of the management, including senior management; ABI are committed to managing and continually improving environmental performance and have an existing Environmental Management System 
(EMS) which covers all existing Site operations and change management. Accordingly, the EMS will be updated to incorporate modifications to the 
Site associated with the increase in production capacity and addition of the ETP.  

The necessary include will include: 

• Updating the analysis that includes the determination of the organisation’s context, the identification of the needs and expectations of 
interested parties, the identification of characteristics of the installation that are associated with possible risks for the environment (or 
human health) as well as of the applicable legal requirements relating to the environment; 

• Revising the plant’s objectives and performance indicators for significant environmental aspects; 

• Determining roles and responsibilities for management of the ETP and ensuring competence and awareness of staff due to this being a 
new process of its kind to the installation; 

• Update the management, monitoring and maintenance procedures to incorporate the requirements of the ETP and new brewery 
equipment as per manufacturer recommendations; and 

• HAZOP studies and updates to the site’s emergency preparedness and response protocols.    

II. definition, by the management, of an environmental policy that 
includes the continuous improvement of the environmental 
performance of the installation; 

III. planning and establishing the necessary procedures, objectives 
and targets, in conjunction with financial planning and investment; 

IV. implementation of procedures paying particular attention to: (a) 
structure and responsibility, (b) recruitment, training, awareness 
and competence, (c) communication, (d) employee involvement, (e) 
documentation, (f) effective process control, (g) maintenance 
programmes, (h) emergency preparedness and response, (i) 
safeguarding compliance with environmental legislation; 

V. checking performance and taking corrective action, paying 
particular attention to: (a) monitoring and measurement (see also 
the JRC Reference Report on Monitoring of emissions to air and 
water from IED installations – ROM), (b) corrective and preventive 
action, (c) maintenance of records, (d) independent (where 
practicable) internal or external auditing in order to determine 
whether or not the EMS conforms to planned arrangements and has 
been properly implemented and maintained; 

VI. review, by senior management, of the EMS and its continuing 
suitability, adequacy and effectiveness; 

BATc Requirement BATc Details Specific Measure 

combination of the techniques specified in 
BAT 6 and of the techniques given below. 

(b) Decrease of the evaporation rate during wort boiling -  The 
evaporation rate can be reduced from 10 % down to 
approximately 4 % per hour (e.g. by two-phase boiling systems, 
dynamic low pressure boiling). 

tanks (one per production line). The modified system will raise the temperature of the water to greater than that currently produced 
and will also have more efficient equipment to capture more vapour. These will provide a reduction of specific energy consumption of 
approximately 0.003 MWh per hl produced – an annual saving of 18,750MWh at nominal new capacity. 

Last year the Site’s Specific Energy Consumption was 0.0033 MWh/hl of products on a yearly average basis. Following the expansion, 
this figure will improve due to the energy efficiency techniques to be installed. 

The Site already mashes in as higher temperatures, has reduced the evaporation rate during wort boiling and produces a concentrated 
wort to save energy. Following the expansion, wort boiling rates are being dropped from typically 7% to 5%. 

(c) Increase of the degree of high-gravity brewing -  Production of 
concentrated wort, which reduces its volume and thereby saves 
energy. 

BAT 19. In order to reduce the quantity of 
waste sent for disposal, BAT is to use one or 
both of the techniques given below.  

(a) Recovery and (re)use of yeast after fermentation No changes proposed to existing arrangements. Yeast and natural filter material are recovered and reused. 

(b) Recovery and (re)use of natural filter material 

BAT 20. In order to reduce channelled dust 
emissions to air, BAT is to use a bag filter or 
both a cyclone and a bag filter. 

 There will be no additional point source emissions or channelled emissions to air as a result of the modifications to Site associated with 
the increase to production capacity, as such this BATc is not applicable. 
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BATc Requirement BATc Details Specific Measure 

VII. following the development of cleaner technologies; 

VIII. consideration for the environmental impacts from the eventual 
decommissioning of the plant at the stage of designing a new plant, 
and throughout its operating life; 

IX. application of sectoral benchmarking on a regular basis; 

X. waste stream management (see BAT 2); 

XI. an inventory of wastewater and waste gas streams (see BAT 3); 

XII. residues management plan (see description in Section 6.5); 

XIII. accident management plan (see description in Section 6.5); 

XIV. odour management plan (see BAT 12); 

XV. noise and vibration management plan (see BAT 17). 

BAT 2. In order to improve the 
overall environmental 
performance of the plant, BAT is 
to use all of the techniques 
given below. 

 

 

(a) Set up and implement waste characterisation and pre-
acceptance procedures 

The ETP will only be receiving effluent from on-site. Therefore, waste pre-acceptance and waste acceptance procedures, waste segregation, waste 
compatibility issues and sorting of incoming solid waste are not relevant.  

Process control and monitoring of treated effluent quality will be undertaken by ABI. This will include a system of tracking treatment of effluent 
through the process and keeping an inventory of tank volumes at any one time. ABI will set up and implement an output quality management 
system to ensure final effluent quality is managed.   

 

(b) Set up and implement waste acceptance procedures 

(c) Set up and implement a waste tracking system and inventory 

(d) Set up and implement an output quality management system 

(e) Ensure waste segregation 

(f) Ensure waste compatibility prior to mixing or blending of waste 

(g) Sort incoming solid waste 

BAT 3. 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 
environmental management 
system (see BAT 1), that 
incorporates all of the following 
features: 

(i) information about the characteristics of the waste to be treated 
and the waste treatment processes, including:  

(a) simplified process flow sheets that show the origin of the 
emissions;  

(b) descriptions of process-integrated techniques and 
wastewater/waste gas treatment at source including their 
performances; 

ABI have characterised the wastewater quality for the purposes of designing the required ETP system. This has included study in relation to 
substances that may affect the performance or safety of the ETP. Please refer to Appendix A for a summary of the wastewater character. 

Process flow sheets of the ETP process showing the origin of emissions are provided in Appendix B. 

Descriptions of the process-integrated techniques and wastewater treatment including their performances are provided in Section 2.2 
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BATc Requirement BATc Details Specific Measure 

 (ii) information about the characteristics of the wastewater 
streams, such as:  

(a) average values and variability of flow, pH, temperature, and 
conductivity;  

(b) average concentration and load values of relevant substances 
and their variability (e.g. COD/TOC, nitrogen species, phosphorus, 
metals, priority substances/micropollutants);  

(c) data on bio-eliminability (e.g. BOD, BOD to COD ratio, Zahn-
Wellens test, biological inhibition potential (e.g. inhibition of 
activated sludge)) (see BAT 52); 

ABI have characterised the wastewater quality for the purposes of designing the required ETP system. This has included study in relation to 
substances that may affect the performance or safety of the ETP. Please refer to Appendix A for a summary of the wastewater character. Based on 
this, the supplier of the ETP has provided anticipated effluent quality for discharge to sewer as per Section 2.2.6 of this report. 

Monitoring of the final effluent quality will continue once the modifications to the brewery have been incorporated. The information will be studied, 
characterised and recorded as part of the EMS. 

(iii) information about the characteristics of the waste gas streams, 
such as:  

(a) average values and variability of flow and temperature;  

(b) average concentration and load values of relevant substances 
and their variability (e.g. organic compounds, POPs such as PCBs); 

(c) flammability, lower and higher explosive limits, reactivity;  

(d) presence of other substances that may affect the waste gas 
treatment system or plant safety (e.g. oxygen, nitrogen, water 
vapour, dust). 

Monitoring of the flare, and biofilter will be undertaken following the modifications to the brewery.  The information will be studied, characterised 
and recorded as part of the EMS. 

BAT 4. In order to reduce the 
environmental risk associated 
with the storage of waste, BAT is 
to use all of the techniques 
given below 

(a) Optimised storage location The storage of effluent at the Site is not located within 500m of any sensitive receptors or watercourses. The effluent treatment plant will be 
located within close proximity of the brewery, to ensure that minimal transfer of waste is required between the two processes.  

(b) Adequate storage capacity The ETP has been designed to have adequate storage capacity for the treatment of the brewery’s effluent. Tanks will be regularly monitored to 
ensure that the quantity of waste stored does not exceed the maximum allowed storage capacity.  

The ETP design incorporates an equalisation tank to improve treatment by allowing waste streams to be combined and by making the flow rate to 
the ETP less variable so that it only needs to be able to accommodate average flow rates as opposed to peak flow rates within the design. The ETP 
design also incorporates a calamity tank to prevent accidental discharge from overloading or damaging the ETP. Together these have a capacity of 
approximately two and a half hours at peak flow rate (760m3 v 300m3/hr). Monitoring the influent quality will enable automatic diversion to the 
calamity tank if out of specification where it can be held and gradually re-introduced into the wastewater stream or removed off-site for disposal 
if necessary.  

(c) Safe storage operation The plant has been specifically designed to be fit for purpose. The design process included consideration of process hazards and a hazard 
assessment of possible chemical reactions prevention and protective measures. 
 
All infrastructure used on Site including vessels, pipes, tanks, and connections will be resistant to materials used and stored on the Site (see 
Section 2.2).  Furthermore, they will not be used in a manner other than for which they are designed, nor will they be used for a duration 
exceeding the specified design life. They will benefit from a daily inspection of integrity which will be undertaken by a competent member of 
staff.  Labelling of process pipework will be undertaken.  
 
All equipment used on Site will be in good repair. The Site and all of its components will benefit from ongoing daily and dedicated weekly 
inspections to ensure that all equipment is in good working order. Any defects will be repaired immediately with a temporary solution, and a 
permanent solution will be implemented within 7 days. 

(d) Separate area for storage and handling of packaged hazardous 
waste 

This BATc is not considered applicable to the processes associated with the ETP. 

BAT 5. In order to reduce the 
environmental risk associated 
with the handling and transfer 

  This BATc is not considered applicable to the processes associated with the ETP as there will be no manual handling. 
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BATc Requirement BATc Details Specific Measure 

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

BAT 6. For relevant emissions to 
water as identified by the 
inventory of wastewater 
streams (see BAT 3), BAT is to 
monitor key process parameters 
(e.g. waste water flow, pH, 
temperature, conductivity, 
BOD) at key locations (e.g. at the 
inlet and/or outlet of the pre-
treatment, at the inlet to the 
final treatment, at the point 
where the emission leaves the 
installation). 

 Continuous monitoring of wastewater flow, pH and temperature will be undertaken at key locations, for example at the inlet to the ETP, following 
equalisation, following treatment in the ETP and prior to discharge to sewer once combined with raw wastewater from the brewery.  

BAT 7. BAT is to monitor 
emissions to water with at least 
the frequency given below, and 
in accordance with EN 
standards. If EN standards are 
not available, BAT is to use ISO, 
national or other international 
standards that ensure the 
provision of data of an 
equivalent scientific quality. 

 

The plant does not discharge process wastewater directly to surface water. Nonetheless, it is proposed that weekly 24-hour flow proportionate 
samples with monitoring of BOD, suspended solids and ammonia is undertaken from the site’s effluent sump prior to discharge to sewer.  

BAT 8. BAT is to monitor 
channelled emissions to air with 
at least the frequency given 
below, and in accordance with 
EN standards. If EN standards 
are not available, BAT is to use 
ISO, national or other 
international standards that 
ensure the provision of data of 
an equivalent scientific quality. 

Substance / 
parameter 

Standard (s) 
Waste 

treatment 
process 

Minimum 
monitoring 
frequency 

(1) (2) 

Monitoring 
associated 

with 

There will be a point source emission to air associated with the biofilter serving the ETP. The biofilter will be monitored for odour concentration 
once every six months in accordance with EN 13725 standards. BAT 8 states that odour concentration can be monitored instead of H2S and NH3. 

 

H2S No EN 
standard 
available 

Biologica
l 
treatmen
t of 
waste (4) 

Once every 
six months 

BAT 34 

NH3 No EN 
standard 
available 

Biologica
l 
treatmen
t of 
waste (4) 

Once every 
six months 

BAT 34 

Odour 
concentrat
ion 

EN 13725 Biologica
l 
treatmen
t of 
waste (5) 

Once every 
six months 

BAT 34 
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BATc Requirement BATc Details Specific Measure 

(1) Monitoring frequencies may be reduced if the emission levels are 
proven to be sufficiently stable. 

(2) The monitoring only applies when the substance concerned is 
identified as relevant in the waste gas stream based on the 
inventory mentioned in BAT 3.  

(4) The odour concentration may be monitored instead.  

(5) The monitoring of NH3 and H2S can be used as an alternative to 
the monitoring of the odour concentration. 

BAT 10. BAT is to periodically 
monitor odour emissions. 

 The applicability for BATc 10 is stated as being ‘restricted to cases where an odour nuisance at sensitive receptors is expected and/or has been 
substantiated’.  

Odour has never been an issue for the Samlesbury Brewery Site and ABI have yet to receive feedback or complaint to suggest that odour might be 
an issue. It is not expected that the modifications will result in an odour nuisance. 

The ETP is not anticipated to give rise to any odour emissions. The plant is a completely sealed process, meaning that the risk of odour outside 
the battery limits of the plant is considered low. Despite this, the plant will be fitted with odour control measures to treat air from the head 
space of tanks to ensure a completely odour free process. These measures include, covers for all odour producing basin and tanks, a vent air 
collection and a biofilter will also be fitted. The filter material consists mainly of a mixture of wood chips, limestone powder (as pH buffer), and 
nutrients. Various micro-organisms grow in the moist filter layer and degrade or oxidise the odorous compounds that are dissolved in the moist 
material. As such, with the low-risk nature of the plant, and the additional odour control measures in place at the Site, it is not considered that 
ambient odour emissions monitoring is required. The biofilter will be monitored for odour concentration once every six months in accordance 
with EN 13725 standards. 

BAT 11. 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. 

 ABI will conduct monitoring of the annual consumption of water, energy, and raw materials by recording all input and usage of the relevant factors 
associated with the ETP. Furthermore, monitoring will also be conducted for the annual generation of residues and wastewater via the recording 
of these outputs from the effluent treatment plant. To aid this, an inventory and tracking system will be kept of all inputs and outputs.  
 

BAT 12. 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 
environmental management 
system (see BAT 1), that 
includes all of the following 
elements: 

 

— a protocol containing actions and timelines; The applicability for BATc 12 is stated as being ‘restricted to cases where an odour nuisance at sensitive receptors is expected and/or has been 
substantiated’.  

Odour has never been an issue for the Samlesbury Brewery Site and ABI have yet to receive feedback or complaint to suggest that odour might be 
an issue. It is not expected that the modifications will result in an odour nuisance. 

The ETP is not anticipated to give rise to any odour emissions. The plant is a completely sealed process, meaning that the risk of odour outside the 
battery limits of the plant is considered low. Despite this, the plant will be fitted with odour control measures to treat air from the head space of 
tanks to ensure a completely odour free process. These measures include, covers for all odour producing basin and tanks, a vent air collection and 
a biofilter will also be fitted. The filter material consists mainly of a mixture of wood chips, limestone powder (as pH buffer), and nutrients. Various 
micro-organisms grow in the moist filter layer and degrade or oxidise the odorous compounds that are dissolved in the moist material.  

— a protocol for conducting odour monitoring as set out in BAT 10; 

— a protocol for response to identified odour incidents, e.g. 
complaints; 

— an odour prevention and reduction programme designed to 
identify the source(s); to characterise the contributions of the 
sources; and to implement prevention and/or reduction measures. 

BAT 13. In order to prevent or, 
where that is not practicable, to 
reduce odour emissions, BAT is 
to use one or a combination of 
the techniques given below. 

(a) Minimising residence times In the ultra-high rate EGSB system, the majority of the active biomass is retained within the reactor and the effluent biomass concentration is much 
lower than the mean biomass concentration in the reactor. As a consequence, the system has a very short Hydraulic Retention Time of the brewery 
effluent, driving down reactor size and increase loading rates. 

The plant will be fitted with odour control measures to treat air from the head space of tanks to ensure a completely odour free process. These 
measures include, covers for all odour producing basin and tanks, a vent air collection and a biofilter will also be fitted. The filter material consists 
mainly of a mixture of wood chips, limestone powder (as pH buffer), and nutrients. Various micro-organisms grow in the moist filter layer and 
degrade or oxidise the odorous compounds that are dissolved in the moist material. 
 

(b) Using chemical treatment 

(c) Optimising aerobic treatment 
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BATc Requirement BATc Details Specific Measure 

Organic acids are completely degraded by the biofilter. Hydrogen sulphide is oxidized to sulphur and sulphuric acid, which is neutralized by the 
lime. The residual odour of the vent air is comparable with a forest soil odour (with decaying wood). No chemicals are needed. 
 

The post-aeration treatment will be optimised to ensure its effectiveness. Pure oxygen will be utilised, scum will be removed from the tanks and 
frequent maintenance will be undertaken on the system. 

BAT 14. 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 techniques given below. 

 

(a) Minimising the number of potential diffuse emission sources To reduce the number of potential diffuse emissions to air from dust, organic matter, and odour from the effluent treatment the following 
techniques will be in place; 

• All piping associated with the effluent treatment plant will be of an appropriate design whereby pipe run length is minimised and flanges and 
valves are minimised where possible; 

• Gravity transfer will be used from the brewery to the ETP and will be used where practically possible within the ETP. 

(b) Selection and use of high integrity equipment Within the ETP, high-integrity and high-quality equipment will be used. Energy-efficient equipment will be used throughout the plant. This will 
include use of: 

• Valves with double packing seals or equally efficient equipment;  

• High-integrity gaskets (such as spiral wound, ring joints) for critical applications;  

• Pumps/compressors/agitators fitted with mechanical seals instead of packing; and 

• Magnetically driven pumps/compressors/agitators. 

(c) Corrosion prevention All construction materials have been selected to minimise or slow down the occurrence of corrosion. Additional measures will be employed on site 
to prevent corrosion of equipment and plant including lining and coating of equipment, as well as the painting of pipes with corrosion inhibitors 
where necessary.  

Plant will be inspected on a weekly basis for signs of corrosion. 

(d) Containment, collection and treatment of diffuse emissions The effluent for treatment within the plant is not anticipated to give rise to an excess of diffuse emissions. Due to the liquid nature of the waste, 
there is low risk from dust and organic compounds from the waste. The treatment is a completely sealed process, with no waste handling, transfer 
or storage outside of the sealed systems. Despite this, the system is fitted with odour control measures, including a biofilter, covers for all odour 
producing basin and tanks, vent collection system and a vent air treatment system. The biofilter uses micro-organisms to degrade and oxidise any 
potentially odorous compounds, before the air is vented to atmosphere. 

(e) Dampening The effluent for treatment within the plant is not considered to be a dusty waste due to its liquid nature. The treatment is a completely sealed 
process, with not waste handling or transfer outside and no vehicle deliveries associated with the process. As such, dampening of dusty diffuse 
emission is not considered applicable. 

(f) Maintenance Maintenance regimes are included with the Site’s existing EMS. This will be updated to include maintenance for the ETP. All plant will be inspected 
daily and benefit from a preventative maintenance schedule which is in line with the manufacturer’s manual.  Unobstructed access is to be provided 
at all times to plant, including fittings and pipework, to ensure that maintenance can be carried out properly. 

(g) Cleaning of waste treatment and storage areas The Site will benefit from good housekeeping and maintenance, with both waste storage and treatment areas cleaned regularly as well as whenever 
there is a spillage of material. 

(h) Leak detection and repair (LDAR) programme 

 

Leak detection and repair regimes and procedures are included within the Site’s existing EMS. This will be updated to include all equipment 
associated with the effluent treatment plant. 

BAT 15. BAT is to use flaring only 
for safety reasons or for non-
routine operating conditions 
(e.g. start-ups, shutdowns) by 
using both of the techniques 
given below 

 

(a) Correct plant design It is ABI’s intention that biogas will be utilised in the brewery’s boilers on a dual-fuel basis to offset some of the natural gas used. In the first 
instance, it will be necessary to flare the biogas produced however owing to contractual arrangements which ABI have in place with Siemens who 
supplied and funded the boiler’s installation (as incorporated into the environmental permit in 2020 ref. EPR/BO3559IY/V003). ABI’s contract with 
Siemens is based on use of natural gas and involves payment of the capital cost of the installation using operational savings compared to operation 
of the previous boiler and CHP sets on Site. As such, ABI and Siemens will need to agree a revised contract before ABI can modify the plant and 
utilise the biogas in the boilers.  

(b) Plant management The gas balancing system will be controlled using an advanced automated control system. 
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BATc Requirement BATc Details Specific Measure 

BAT 16. In order to reduce 
emissions to air from flares 
when flaring is unavoidable, BAT 
is to use both of the techniques 
given below 

(a) Correct design of flaring devices ABI are committed to reducing the emission from the flare associated with the effluent treatment plant as much as practically possible. To achieve 
this, the most appropriate flare design has been selected for the plant, which is a shielded biogas flare. The flare and associated systems have been 
designed in such a way that optimises efficient combustion of the biogas produced. 

 

(b) Monitoring and recording as part of flare management A SCADA system will be used to continually monitor the quantity and quality of the biogas sent to the flare. This monitoring system will record all 
the appropriate parameters during a flaring event, including the duration, number of events, determinands within the gas and the amount of gas 
sent through the flare. 

BAT 17. 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 
environmental management 
system (see BAT 1), that 
includes all of the following 
elements: 

I. a protocol containing appropriate actions and timelines; ABI undertake noise emissions monitoring and modelling as part of their change management process where changes proposed have the potential 
to affect noise emissions from the Site. For the modifications proposed as part of this variation, this includes undertaking of a noise survey and 
modelling the expansion to the milling tower and new ETP.  

ABI’s procedures includes protocols for responding to noise events such as complaints. This includes undertaking investigations to identify and rank 
noise sources, measure / estimate noise and vibration exposure to prioritise and reduce emissions of noise and contribution to noise exposure at 
potentially sensitive receptors. The response to such events includes setting of actions and timelines for addressing the source of noise events.  

II. a protocol for conducting noise and vibration monitoring; 

II. a protocol for response to identified noise and vibration events, 
e.g. complaints; 

IV. a noise and vibration reduction programme designed to identify 
the source(s), to measure/estimate noise and vibration exposure, 
to characterise the contributions of the sources and to implement 
prevention and/or reduction measures. 

BAT 18. 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 the techniques 
given below. 

(a) Appropriate location of equipment and buildings The ETP is being installed to the southeast of the Site nearest to the Blackburn WwTW. Unfortunately ,the existing nature of the site and space 
constraints do not provide an opportunity to locate equipment elsewhere or use buildings as screens. 

(b) Operational measures ABI implement a number of operational measures to prevent and minimise noise emissions. This includes: 

• Inspection and maintenance of equipment according to the manufacturer’s recommendations; 

• Ensuring that staff are suitably trained and experienced for their role; 

• Avoiding noisy activities at night, where possible; 

Making provisions for noise control, for example monitoring and stopping maintenance activities if noisy when undertaken. 

(c) Low-noise equipment All new equipment to be installed such as compressors, pumps, motors, fans will be of a low-noise type. 

(d) Noise and vibration control equipment Noisy equipment to be installed such as motors, pumps and fans will be housed within enclosures to attenuate noise 

(e) Noise attenuation 

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

 

(a) Water management Water consumption is optimised by ABI through use of water-saving plans which includes water efficiency objectives, flow diagrams and water mass 
balances. Water consumption will be optimised through the use of washing water (e.g. dry cleaning instead of hosing down, using trigger control on all 
washing equipment). 

(b) Water recirculation Not applicable to the ETP. The process is not a user of raw water as the effluent has low solids. 

(c) Impermeable surface The ETP will be located upon an impermeable concrete surface.  

(d) Techniques to reduce the likelihood and impact of overflows and 
failures from tanks and vessels 

Tanks and vessels within the ETP will be provided with overflow detectors and be sited within a secondary containment bund which has a sufficient capacity 
of either; greater than 110% of the largest tank volume and 25% of the total tankage within the ETP. The tanks will be capable of being isolated from one 
another through the closing of valves in the event of an incident. The secondary containment bund will be completely sealed have no drainage outlet 
points from it or perforations of the wall.  

(e) Roofing of waste storage and treatment areas Not applicable. 

(f) Segregation of water streams 
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(g) Adequate drainage infrastructure Rainwater collected within the bund will be attenuated in a dedicated sump and pumped for treatment within the ETP before discharge off-site. Rainwater 
falling on site surfaces outside of the ETP area will be managed in accordance with the site’s surface water drainage system. 

(h) Design and maintenance provisions to allow detection and 
repair of leaks 

Regular monitoring for potential leakages will be undertaken according to a risk-based schedule, and, when necessary, equipment will be repaired. 

The design of the ETP system does not include any underground components. 

(i) Appropriate buffer storage capacity The ETP incorporates a buffer tank and calamity tank. Please refer to Section 2.2.1. Together these have a capacity of approximately two and a half 
hours at peak flow rate (760m3 v 300m3/hr). Monitoring the influent quality will enable automatic diversion to the calamity tank if out of 
specification where it can be held and gradually re-introduced into the wastewater stream or removed off-site for disposal if necessary.  

BAT 20. In order to reduce 
emissions to water, BAT is to 
treat wastewater using an 
appropriate combination of the 
techniques given below. 

(a) Equalisation 

(b) Neutralisation 

(c) Physical separation, e.g. screens, sieves, grit separators, grease 
separators, oil/water separation or primary settlement tanks 

(l) Activated sludge process 

(m) Membrane bioreactor 

The ETP incorporates equalisation, neutralisation and physical separation as pre-treatment steps. Secondary treatment involving anaerobic 
(activate sludge process) and aerobic treatment will be employed on-Site also. Refer to Section 2.2. 

The ETP is designed to pre-treat 60% of the Site’s effluent. The other 40% will be discharged directly to sewer via a direct connection and treatment 
at a dedicated plant at United Utilities’ Blackburn Wastewater Treatment Works (WwTW). The treated effluent will also be discharged to sewer for 
further treatment at the Blackburn WWTW. 

There are no relevant BAT-AELs given the circumstances as there is no direct discharge to surface water from the ETP and there are no applicable 
BAT-AELs for indirect discharges involving biological treatment of waste. 

 

 

 

BAT 21. 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 (see BAT 1). 

(a) Protection measures ABI have an existing EMS which contains dedicated procedures and protection measures for the protection of the Site against events which could 
damage the Site and give rise to emissions. This EMS will be updated accordingly to incorporate the addition of the effluent treatment plant. 
Measures within the EMS include those to protect the Site against vandalism, fire and explosion, spills and leaks, and accessibility and operability 
of control equipment. 

(b) Management of incidental / accidental emissions Procedures are contained within ABI’s EMS to ensure that all Site operatives receive sufficient training in the handling of emissions from incidents 
or accidents. This EMS will be updated accordingly to incorporate the addition of the effluent treatment. Fire extinguishers and spill kits will be 
distributed appropriately around the ETP for use in the event of fire or spill / leak, and the Site Manager will be on hand at all times to contact the 
relevant authority or response service in the event of an emergency. If Site operatives are unable to stop emissions from leaving Site, the Site will 
cease operating until a solution has been implemented.  

(c) Incident/accident registration and assessment system As part of the EMS, ABI will implement an Incident and Accident Registration and Assessment System which will enable management to monitor 
issues on site, and ensure all incidents or accidents are followed up and resolved satisfactorily. The system will include a diary to record all accidents, 
incidents and changed to procedures. Additionally, all complaints, inspections and investigations will be recorded within the diary. The system will 
be reviewed regularly for learning opportunities when updating procedures. 

 

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

 The treatment process employed is biological in nature and therefore materials are not used to treat the waste. The process will be seeded with 
bacteria from another ETP / anaerobic digestion plant. 

BAT 23. In order to use energy 
efficiently, BAT is to use both of 
the techniques given below. 

(a) Energy efficiency plan ABI are committed to managing and continually improving environmental performance and energy efficiency across the Site. To facilitate this, ABI 
have a dedicated section within the existing EMS which focuses solely on energy efficiency and covers all existing Site operations. This EMS and 
energy efficiency section will be updated accordingly to incorporate the proposed ETP. This will include, but not be limited to, the following clauses; 
energy efficiency policies, energy efficiency objective and targets, benchmarking, maintenance on Site to improve energy efficiency and review of 
energy efficiency. 
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(b) Energy balance record An energy balance record will be kept for the ETP, as part of the energy efficiency section within the Site’s EMS. This record will keep information 
regarding, the energy consumption of the effluent treatment plant, the energy exported from the plant and any additional information regarding 
energy flow throughout the process. 

BAT 24. 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 
(see BAT 1). 

 The ETP treats liquid waste delivered to it by pipeline. For packaging associated with raw materials and maintenance activities, there are existing 
re-use and residue management procedures within the Site’s EMS which covers all existing packaging on Site. As such, should any additional 
packaging arise from the ETP these will be dealt with in accordance with the Site’s existing procedures. 

BAT 33. In order to reduce 
odour emissions and to improve 
the overall environmental 
performance, BAT is to select 
the waste input. 

 The pre-acceptance, acceptance and sorting of waste input is not considered applicable for the ETP. This is due to the nature of the waste being 
liquid waste, and as the effluent waste is coming from the adjacent brewery on Site and not being delivered to Site. As such, the BATc is not 
considered applicable. 

BAT 34. 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 the 
techniques given below. 

(a) Adsorption 

(b) Biofilter 

(c) Fabric filter 

(d) Thermal oxidation 

(e) Wet scrubbing 

There will be a point source emission to air associated with the biofilter serving the ETP. The biofilter uses micro-organisms to degrade and oxidise 
any potentially odorous compounds, before the air is vented to atmosphere.  

 

The biofilter will be monitored for odour concentration once every six months in accordance with EN 13725 standards. BAT 8 states that odour 
concentration can be monitored instead of H2S and NH3. Emissions from the biofilter will achieve an odour concentration of less than 1000 
ouE/Nm3. 

 

Parameter Unit 

BAT-AEL 
(Average 

over 
sampling 
period) 

Waste treatment process 

NH3 (1) (2) mg/Nm3 0,3-20 All biological treatments of 
waste 

Odour 
concentrat
ion (1) (2) 

ouE/Nm3 200-1000 

(1) Either the BAT-AEL for NH3 or the BAT-AEL for the odour 
concentration applies. 

(2) This BAT-AEL does not apply to the treatment of waste mainly 
composed of manure. 

BAT 35. In order to reduce the 
generation of wastewater and 
to reduce water usage, BAT is to 
use all of the techniques given 
below. 

(a) Segregation of water streams Rainwater collected within the bund will be attenuated in a dedicated sump and pumped for treatment within the ETP before discharge off-site. 
Rainwater falling on site surfaces outside of the ETP area will be managed in accordance with the site’s surface water drainage system. 

(b) Water recirculation Not applicable to the ETP. The process is not a user of raw water as the effluent has low solids. 

(c) Minimisation of the generation of leachate This BATc is not considered applicable for the processes associated with the ETP as it does not involve storage of solid biodegradable materials.  
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BAT 38. 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 

 To assist in the monitoring and control of key waste and process parameters, the Site will be fitted with a SCADA monitoring system. This system 
will continually monitor and control elements of the anaerobic digestion such as, pH and alkalinity of the effluent, digestor operating temperature, 
loading rates of the effluent, biogas parameters and liquid and foam levels within the digestor. There is already an existing SCADA monitoring 
system in place on the Site. This is to be updated to incorporate the ETP parameters and processes. The SCADA monitoring system will ensure a 
stable digestor operating system is maintained and minimise operational difficulties and system failures. 

 

4.3 Energy Efficiency BAT Conclusions Review 

Table 6 BAT Conclusions for Energy Efficiency BREF 

BATc Requirement BATc Details Specific Measure 

BAT 1. BAT is to implement and adhere to 
an energy efficiency management system 
(ENEMS) that incorporates, as appropriate 
to the local circumstances, all of the 
following features. 

(a) commitment of top management ABI are committed to managing and continually improving environmental performance and energy efficiency across the Site. To 
facilitate this, ABI have a dedicated section within the existing EMS which focuses solely on energy efficiency and covers all existing Site 
operations. This EMS and energy efficiency section will be updated to incorporate modifications to the Site associated with the increase 
to production capacity and ETP.  

 

 

 

 

 

 

 

 

(b) definition of an energy efficiency policy  

(c) planning and establishing objectives and targets  

(d) implementation and operation of procedures paying particular 
attention to: 

i. structure and responsibility 
ii. training, awareness, and competence 

iii. communication 
iv. employee involvement  
v. documentation 

vi. effective control of processes  
vii. maintenance 

viii. emergency preparedness and response 
ix. safeguarding compliant with energy efficiency-related 

legislation and agreements (where such agreements 
exist). 

(e) benchmarking: the identification assessment of energy 
efficiency indicators over time, and the systematic and regular 
comparisons with sector, national or regional benchmarks for 
energy efficiency, , where verified data are available 

(f) checking performance and taking corrective action paying 
particular attention to:  

i. monitoring and measurement  
ii. corrective and preventive action 

iii. maintenance of records 
iv. independent (where practicable) internal auditing in 

order to determine whether or not the energy efficiency 
management system conforms to planned arrangements 
and has been properly implemented and maintained. 
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(g) review of the ENEMS and its continuing suitability, adequacy 
and effectiveness by top management 

(j) when designing a new unit, taking into account the 
environmental impact from the eventual decommissioning of the 
unit 

(k) development of energy-efficient technologies, and to follow 
developments in energy efficiency techniques. 

BAT 3: BAT is to identify the aspects of an 
installation that influence energy efficiency 
by carrying out an audit. It is important that 
an audit is coherent with a systems 
approach (see BAT 7). 

 

 Within the existing EMS, standards set by the wider ABI company ensure that the Site conduct regular audits to maintain energy 
efficiency standards. This requires ABI to complete a self-assessment once per month and receive an external audit twice a year. The 
audits carried out are coherent with a systems approach and review the Key Performance Indicators set for the Site, which include 
environmental and energy usage, water usage, gas / electric usage, nitrogen emissions and CO2 emissions. Audits carried out following 
the installation of the ETP will incorporate the plant and assess for the relevant aspects. 

BAT 4. When carrying out an audit, BAT is to 
ensure that the audit identifies the following 
aspects (see Section 2.11): 

(a) energy use and type in the installation and its component 
systems and processes  

When carrying out an audit, either external or internal, ABI always ensure the appropriate aspects are identified and evaluated. 
Following the expansion of the brewery, relevant aspects in relation to the modifications made to the plant will be incorporated into 
the internal and external audits. These will include; 

• Energy usage associated with the areas of plant which have been modified and review of the systems and processes within 
the plant; 

• Any new equipment within the modified areas of the Site which use energy and the type and quantity it is using; 

• Identify any additional opportunities to further reduce energy usage within the modified areas of the Site; 

• Identify any opportunities to use alternative energy sources within the systems on Site which have been modified; and 

• Any additional opportunities to apply extra energy generated within the modified areas with other systems on Site. 

(b) energy-using equipment, and the type and quantity of energy 
used in the installation  

(c) possibilities to minimise energy use, such as: ◦ 
controlling/reducing operating times, e.g. switching off when not 
in use (e.g. see Sections 3.6, 3.7, 3.8, 3.9, 3.11) ◦ ensuring 
insulation is optimised, e.g. see Sections 3.1.7, 3.2.11 and 3.11.3.7 
◦ optimising utilities, associated systems, processes and 
equipment (see Chapter 3)  

(d) possibilities to use alternative sources or use of energy that is 
more efficient, in particular energy surplus from other processes 
and/or systems, see Section 3.3 

(e) possibilities to apply energy surplus to other processes and/or 
systems, see Section 3.3 f. possibilities to upgrade heat quality 
(see Section 3.3.2) 

(f) possibilities to upgrade heat quality (see Section 3.3.2). 

BAT 5: BAT is to use appropriate tools or 
methodologies to assist with identifying and 
quantifying energy optimisation, such as: 

energy models, databases and balances (see Section 2.15) During the design of the expansion to the brewery, ABI used the appropriate tools and methodologies to ensures that energy 
optimisation calculations were completed in the most efficient manner. Energy models and mass balances were created for the 
expansion to the brewery. Mass balances calculations show that with the energy-efficiency techniques employed for the expansion to 
the brewery, the amount of water usage per hectare litre of beer produced would reduce by 0.2 hl/l.  

Pinch point methodologies were also used to identify any pinch points within the upgrades to the system where energy optimisation 
could be improved.  A pinch point was identified within the energy recovery system, which currently captures vapour from the brew 
kettles on Site and passes this through heat exchangers to generate hot water. This hot water is captured and used within the next 
brew. As part of the capacity upgrades on Site, a pinch point was identified where this process could be upgraded to further save 

a technique such as pinch methodology (see Section 2.12) exergy 
or enthalpy analysis (see Section 2.13), or thermoeconomics (see 
Section 2.14) 

estimates and calculations (see Sections 1.5 and 2.10.2). 
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energy. As such, the system is being modified to install a more efficient energy recovery system which raises the temperature of the 
water to 100 degrees before it is added to the brew. These will provide a reduction of specific energy consumption of approximately 
0.003 MWh per hl produced – an annual saving of 18,750MWh at nominal new capacity 

BAT 6: BAT is to identify opportunities to 
optimise energy recovery within the 
installation, between systems within the 
installation (see BAT 7) and/or with a third 
party (or parties), such as those described in 
Sections 3.2, 3.3 and 3.4. 

Section 3.2: Steam systems The proposed modifications incorporate upgrades to the energy recovery system.  An energy recovery system already exists on Site 
which captures vapour from the brew kettles and passes this through heat exchangers to generate hot water. This hot water is captured 
and used within the next brew while mashing-in. This system is being upgraded to include two wort preheaters with energy storage 
tanks (one per production line). The modified system will raise the temperature of the water to greater than that currently produced 
and will also have more efficient equipment to capture more vapour.  

Section 3.3: Heat recovery and cooling 

Section 3.3: Cogeneration 

BAT 7. BAT is to optimise energy efficiency 
by taking a systems approach to energy 
management in the installation. Systems to 
be considered for optimising as a whole are, 
for example: 

- process units (see sector BREFs) 
- heating systems such as: steam (see Section 3.2), hot 

water 
- cooling and vacuum (see the ICS BREF) 
- motor driven systems such as: compressed air (see 

Section 3.7), pumping (see Section 3.8) 
- lighting (see Section 3.10) 
- drying, separation and concentration (see Section 3.11) 

ABI have taken a systems approach when considering the modifications and upgrades to the Site to improve energy efficiency. Energy 
efficiency management is managed within a dedicated section within the existing EMS for the Site.  

BAT 8: BAT is to establish energy efficiency 
indicators by carrying out all of the 
following: 

(a) identifying suitable energy efficiency indicators for the 
installation, and where necessary, individual processes, systems 
and/or units, and measure their change over time or after the 
implementation of energy efficiency measures (see Sections 1.3 
and 1.3.4) 

The brewery measures performance on a MWh/hl of beer produced on a whole site basis and in addition meter and monitor energy 
use for individual processes throughout the Site in order to be able to identify, prioritise and measure the success of energy efficiency 
improvements.  

(b) identifying and recording appropriate boundaries associated 
with the indicators (see Sections 1.3.5 and 1.5.1 

(c) identifying and recording factors that can cause variation in the 
energy efficiency of the relevant process, systems and/or units 
(see Sections 1.3.6 and 1.5.2). 

BAT 10: BAT is to optimise energy efficiency 
when planning a new installation, unit or 
system or a significant upgrade (see Section 
2.3) by considering all of the following: 

(a) the energy-efficient design (EED) should be initiated at the 
early stages of the conceptual design/basic design phase, even 
though the planned investments may not be well-defined. The 
EED should also be taken into account in the tendering process  

Energy-efficient design (EED) was considered at all points when designing the modifications to the plant to incorporate the increase to 
production capacity, including during the early stages of the conceptual design / basic design phase and in the tendering process.  

(b) the development and/or selection of energy-efficient 
technologies (see Sections 2.1(k) and 2.3.1)  

When designing the modifications to the plant to incorporate the increase to production capacity, energy-efficient technologies were 
considered and selected were appropriate. When considering energy efficient technologies for the expansion, both the process science 
and the process equipment were looked at. To incorporate energy-efficiency into the design of the new ETP and fulfil the BATc 
requirements the following techniques will be employed on Site; 

• An upgraded energy recovery system will be installed to the Site. An energy recovery system already exists on Site which 
captures vapour from the brew kettles and passes this through heat exchangers to generate hot water. This hot water is 
captured and used within the next brew. As part of the brewhouse modifications, this system is being upgraded to include two 
wort preheaters with energy storage tanks (one per production line). The modified system will raise the temperature of the 
water to a greater temperature than what is currently produced and will also more efficient equipment capture more vapour. 
Subsequently, this will provide a reduction of specific energy consumption of approximately 10.5 MJ per hl produced for the 
total production of the brewery. Totalling a saving of 67.5TJ at nominal new capacity  

(c) additional data collection may need to be carried out as part of 
the design project or separately to supplement existing data or fill 
gaps in knowledge 

No additional data collection was needed to supplement energy-efficiency data during the design the design phase. 
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(d) the EED work should be carried out by an energy expert EED was conducted by an energy expert within ABI. 

(e) the initial mapping of energy consumption should also address 
which parties in the project organisations influence the future 
energy consumption and should optimise the energy efficiency 
design of the future plant with them. For example, the staff in the 
(existing) installation who may be responsible for specifying 
design parameters. 

Mapping of energy consumption during the design of the modifications to the plant included consideration of which parties in the 
project organisations will influence the future energy consumption and optimise the EED of the proposed plant with them. 

BAT 11: BAT is to seek to optimise the use of 
energy between more than one process or 
system (see Section 2.4), within the 
installation or with a third party. 

 An upgraded energy recovery system will be installed to the Site in relation to the brewery modifications. An energy recovery system 
already exists on Site which captures vapour from the brew kettles and passes this through heat exchangers to generate hot water. 
This hot water is captured and used within the next brew. As part of the brewhouse modifications, this system is being upgraded to 
include two wort preheaters with energy storage tanks (one per production line). The modified system will raise the temperature of 
the water to a greater temperature than what is currently produced and will also more efficient equipment capture more vapour. These 
will provide a reduction of specific energy consumption of approximately 0.003 MWh per hl produced – an annual saving of 18,750MWh 
at nominal new capacity. 

BAT 14: BAT is to ensure that the effective 
control of processes is implemented by 
techniques such as: 

(a) having systems in place to ensure that procedures are known, 
understood and complied with (see Sections 2.1(d)(vi) and 2.5) 

ABI are committed to ensuring that a process control and utility control system is employed on Site, to ensure adequate control of the 
processes and operations on Site. A dedicated section within the Site’s existing EMS is focused on energy efficiency and covers all 
existing Site operations. These systems will incorporate methods to identify key performance parameters for energy efficiency and 
methods for controlling and measuring these parameters, methods for optimising these parameters for energy-efficient operation and 
methods for documenting and analysing abnormal operating conditions. The impetus and future of these procedures will also be 
considered to take into account the degradation of efficiency through inefficient operation or maintenance of equipment. The relevant 
sections of the EMS will be updated to ensure effective control of processes is maintained throughout the new additions to Site. 

(b) ensuring that the key performance parameters are identified, 
optimised for energy efficiency and monitored (see Sections 2.8 
and 2.10) 

(c) documenting or recording these parameters (see Sections 
2.1(d)(vi), 2.5, 2.10 and 2.15). 

BAT 15: BAT is to carry out maintenance at 
installations to optimise energy efficiency by 
applying all of the following: 

(a) clearly allocating responsibility for the planning and execution 
of maintenance 

Within ABI’s existing EMS there is a dedicated section which considers maintenance for equipment on Site. This programme covers 
reactive and prolonged maintenance to ensure equipment is kept well maintained and as energy-efficient as possible and sets out a 
maintenance programme for all existing equipment on Site. The EMS also details how ABI must consider future maintenance of any 
new equipment introduced to the Site, to ensure spare and critical parts are readily accessible and affordable should the plant break 
down. These considerations have been applied to all new equipment being installed to Site associated with the expansion to the 
brewing process. The relevant section of the EMS will be updated to incorporate the plant and maintenance necessary for the new 
equipment associated with the expansion of the brewing process. 

(b) establishing a structured programme for maintenance based 
on technical descriptions of the equipment, norms, etc. as well as 
any equipment failures and consequences. Some maintenance 
activities may be best scheduled for plant shutdown periods 

(c) supporting the maintenance programme by appropriate record 
keeping systems and diagnostic testing 

(d) identifying from routine maintenance, breakdowns and/or 
abnormalities possible losses in energy efficiency, or where energy 
efficiency could be improved 

(e) identifying leaks, broken equipment, worn bearings, etc. that 
affect or control energy usage, and rectifying them at the earliest 
opportunity 

BAT 16: BAT is to establish and maintain 
documented procedures to monitor and 
measure, on a regular basis, the key 
characteristics of operations and activities 
that can have a significant impact on energy 
efficiency. Some suitable techniques are 
given in Section 2.10. 

Section 2.10; 

- Indirect measurement techniques 
- Estimates and calculations 
- Metering and advanced metering systems 
- Low-pressure drop flow measurement in pipework 

 

 

Within ABI’s existing EMS there is a dedicated section which considers energy efficiency of the Site. Within this section procedures, 
pertaining to the monitoring and measuring of key parameters relating to the operations and activities which may have a significant 
impact on energy efficiency are included. Techniques which are used on Site to monitor and measure these indicators are metering 
and advanced metering systems. This section will be updated accordingly to incorporate the areas of Site and equipment associated 
with the brewery capacity expansion.  
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BAT 19: BAT is to maintain the efficiency of 
heat exchangers by both: 

(a) monitoring the efficiency periodically, and ABI maintain the efficiency of heat exchangers used on site by monitoring their efficiency periodically and preventing fouling. When 
necessary, fouling is removed.  

(b) preventing or removing fouling. 

BAT 21: BAT is to increase the power factor 
according to the requirements of the local 
electricity distributor by using techniques 
such as those in Table 4.3, according to 
applicability (see Section 3.5.1). 

Installing capacitors in the AC circuits to decrease the magnitude 
of reactive power 

Where necessary in relation to the expansion to the brewery, appropriate techniques will be used in order to increase the power factor 
from the Site. Any motors which require replacement, or any new motors introduced to Site in relation to the brewery expansion will 
be energy-efficient motors. Efficiency of motors on Site is also optimised in an energy-efficient way by reducing idling time to a 
minimum.  

Power factor from the Site is typically 0.97 or greater. The modifications to the Site are not anticipated to reduce this, and will continue 
to contribute to improving the efficient nature of the Site.  

Minimising the operation of idling or lightly loaded motors 

Avoiding the operation of equipment above its rated voltage 

When replacing motors, using energy efficient motors (see Section 
3.6.1) 

BAT 22: BAT is to check the power supply for 
harmonics and apply filters if required (see 
Section 3.5.2). 

 In the past, ABI have checked and installed a filter to address harmonic frequencies at one of their transformers on Site. No 
modifications to the Site’s power supply are proposed as part of this variation application however. 

BAT  23: BAT is to optimise the power supply 
efficiency by using techniques such as those 
in Table 4.4, according to applicability: 

Ensure power cables have the correct dimensions for the power 
demand 

No modifications to the Site’s power supply are proposed as part of this variation application. For the upgrades, ABI have ensured 
power cables are of the correct specification for the power demand of the unit. 

Keep online transformer(s) operating at a load above 40 − 50 % of 
the rated power 

Use high-efficiency/low loss transformers 

Place equipment with a high current demand as close as possible 
to the power source (e.g. transformer) 

BAT 24: BAT is to optimise electric motors in 
the following order (see Section 3.6): 

1. optimise the entire system the motor(s) is part of (e.g. cooling 
system, see Section 1.5.1) 

2. then optimise the motor(s) in the system according to the 
newly-determined load requirements, by applying one or more of 
the techniques in Table 4.5, according to applicability 

Where necessary in relation to the expansion to the brewery, appropriate techniques will be used in order to optimise electric motors 
used within the operations Any motors which require replacement, or any new motors introduced to Site in relation to the brewery 
expansion will be energy-efficient motors with the appropriate motor sizing. When installing a new motor to Site, ABI always use those 
which have a variable speed drive. Any new motors installed in association with the brewery expansion will have a variable speed drive 
installed to ensure high energy-efficiency when operational.  

ABI have a dedicated section within their EMS which focuses on maintenance of equipment and ensures that energy-efficient motor 
repair is considered when repairing or maintaining on motors on Site. This section covers all existing Site operations and will be updated 
accordingly to incorporate the modifications associated with the brewery capacity expansion.  

BAT 26: BAT is to optimise pumping systems 
by using the techniques in Table 4.7, 
according to applicability (see Section 3.8): 

 Any new pumping systems which are installed in relation to the brewery expansion will be done so in a way to optimise energy-
efficiency. This includes: 

• Avoiding oversizing of pumps; 

• Matching of pumps with motors; 

• Design of the pipework system; 

• Use of a flow control and regulation system; 

• Use variable speed drives; 

• Use multiple pumps for example where the pumping flow could be less than half the maximum capacity of a single unit; 

• Undertaking of regular maintenance in accordance with manufacturer’s specifications; 

• Minimising the number of valves and bends in pipework; and 

• Optimising pipework diameter. 

for ventilation, space heating and cooling, techniques in Table 4.8 
according to applicability 

No changes to ventilation, space heating and cooling are necessary to accommodate the proposed modifications.  
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BATc Requirement BATc Details Specific Measure 

BAT 27: BAT is to optimise heating, 
ventilation and air conditioning systems by 
using techniques such as: 

for heating, see Sections 3.2 and 3.3.1, and BAT 18 and 19 An upgraded energy recovery system will be installed to the Site in relation to the brewery modifications. An energy recovery system 
already exists on Site which captures vapour from the brew kettles and passes this through heat exchangers to generate hot water. 
This hot water is captured and used within the next brew. As part of the brewhouse modifications, this system is being upgraded to 
include two wort preheaters with energy storage tanks (one per production line). The modified system will raise the temperature of 
the water to a greater temperature than what is currently produced and will also more efficient equipment capture more vapour. These 
will provide a reduction of specific energy consumption of approximately 0.003 MWh per hl produced – an annual saving of 18,750MWh 
at nominal new capacity. 

 

 

for pumping, see Section 3.8 and BAT 26 

for cooling, chilling and heat exchangers, see the ICS BREF, as well 
as Section 3.3 and BAT 19 (in this document). 

BAT 28: BAT is to optimise artificial lighting 
systems by using the techniques such as 
those in Table 4.9 according to applicability 
(see Section 3.10): 

 Where additional lighting is installed in relation to the brewery expansion, energy efficiency of the lighting will be optimised where 
possible. Any new lighting installed at the Site will be LED light bulbs, as the most energy-efficient option. The appropriate amount and 
intensity of new lighting will be fitted in accordance with the requirement of the space. It is not anticipated that a large amount of new 
lighting will be necessary as a result of the brewery expansion.  

ABI utilise existing electric meters on Site to monitor the use of electricity through lighting. These meters will continue to be used 
following the modifications to Site and will allow efficient management of the artificial lighting systems. 

BAT 29: BAT is to optimise drying, separation 
and concentration processes by using 
techniques such as those in Table 4.10 
according to applicability, and to seek 
opportunities to use mechanical separation 
in conjunction with thermal processes: 

- Select the optimum separation technology or 
combination of techniques (below) to meet the specific 
process equipment’s 

- Use of surplus heat from other processes 

- Use a combination of techniques 

- Mechanical processes, e.g. filtration, membrane 
filtration 

- Thermal processes, e.g. directly heated dryers, indirectly 
heated dryers, multiple effect 

- Direct drying 

- Superheated steam 

- Heat recovery (including MVR and heat pumps) 
- Optimise insulation of the drying system 

- Radiation processes e.g. infrared (IR), high frequency 
(HF), microwave (MW) 

- Process automation in thermal drying processes 

Drying, separation and concentration processes are not applicable to the modifications being made to the Site in relation to the brewery 
expansion. As such, this BATc is not applicable. 

  

 

4.4 Emissions from Storage BAT Conclusions Review 

 
Table 7 BAT Conclusions for Emissions from Storage BREF 

 BATc Requirement BATc Details Specific Measure 

Storage of liquid 
and liquefied gas 

General principles to 
prevent and reduce 
emissions. 

Tank Design The design and capacity of new tanks and vessels to be installed as part of the brewery upgrades are provided in Appendix C.  

Inspection and maintenance Within ABI’s existing EMS there is a dedicated section which considers inspection maintenance for equipment on Site. This programme 
covers reactive and prolonged maintenance to ensure equipment is kept well maintained and sets out a maintenance programme for 
all existing equipment on Site. The EMS also details how ABI must consider future maintenance of any new equipment introduced to 
the Site, to ensure spare and critical parts are readily accessible and affordable should the plant break down. These considerations have 
been applied to all new equipment being installed to Site associated with the expansion to the brewing process. The relevant section 
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 BATc Requirement BATc Details Specific Measure 

of the EMS will be updated to incorporate the plant and maintenance necessary for the new equipment associated with the expansion 
of the brewing process. 

Location and layout Please refer to Appendix D. 

Tank colour All tanks and vessels to be installed will be made out of stainless steel. 

Emissions minimisation principle in tank storage Please refer to Appendix C. 

BAT is to apply dedicated systems; see Section 4.1.4.4.  The tanks and vessels to be installed are all dedicated systems which are not intended to be repurposed for storage of other products. 

Preventing incidents 
and (major) accidents 

Safety and risk management ABI have a safety management system in place to prevent incidents and major accidents associated with the storage of liquid and 
liquefied gases on Site. The safety management system allows for identification of any hazards on Site, the risks they pose and who 
they may pose risk. Any significant findings from a safety management review are recorded for future assessment if needed.  

Operational procedures and training ABI has an existing management system which covers operational procedures and training requirements for staff. The new equipment, 
procedures relating to its operation and any additional training requirements will be incorporated into the management system. 

Leakage due to corrosion and/or erosion All construction materials have been selected to minimise or slow down the occurrence of corrosion. Additional measures will be 
employed on Site to prevent corrosion of equipment and plant including lining and coating of equipment, as well as the painting of 
pipes with corrosion inhibitors.  

Plant will be inspected on a weekly basis for signs of corrosion. 

Operational procedures and instrumentation to prevent overfill ABI has an existing management system which covers operational procedures. The new equipment and procedures relating to its 
operation and will be incorporated into the management system. This will prevent overfull during tank filling operations. 

The tanks and vessels have been selected in accordance with ABI’s management system procedures and will therefore include: 

• High level or high-pressure instrumentation with alarm setting and automatic closing of valves; 

• Sufficient ullage is available to receive a batch filling. 

Instrumentation and automation to detect leakage Release prevention barrier system and inventory checking is undertaken at the Site and will be applied to new vessels and tanks to be 
incorporated as part of the modifications on Site. 

Risk-based approach to emissions to soil below tanks The design of each tank and vessel to be incorporated into the brewery has been based upon a risk-based approach to ensure there 
will be a negligible risk of soil pollution. Consideration has been given to the contents to be stored within the tank and the secondary 
containment provisions for the tank in the event of a failure of the primary container.  

All tanks prevent water ingress, are stored on an impermeable surface, and have tank bottom thicknesses in excess of 4mm. As such, 
negligible risk levels will be achieved for all tanks and vessels to be installed. 

Soil protection around tanks – containment Each tank and vessel to be installed is provided with secondary containment in the event of a failure of the primary container as follows: 

• Cereal cookers – small containment upstand with drainage to the site’s effluent drains and ETP. 

• Pre-run tanks - small containment upstand with drainage to the site’s effluent drains and ETP. 

• Brewhouse CIP system - drainage to the site’s effluent drains and ETP. 

• PVPP tanks - drainage to the site’s effluent drains and ETP 

• Bright beer tanks - containment upstand with drainage to the site’s effluent drains and ETP. 

• Bright beer CIP system – Any loss of containment to existing drainage system in BB3. 

Fire protection  No changes are proposed or necessary to the site’s existing fire protection measures. 

Fire-fighting equipment No changes are proposed or necessary to the site’s existing fire-fighting equipment. 

Containment of contaminated extinguishant No changes are proposed or necessary to the site’s containment of contaminated fire extinguishant. 
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 BATc Requirement BATc Details Specific Measure 

Transfer and 
handling of liquids 
and liquefied gases 

General principles to 
prevent and reduce 
emissions 

Inspection and maintenance ABI has an existing management system which includes proactive maintenance plans and risk-based inspection plans. The new tanks 
and vessels will be incorporated into this system. 

Leak detection and repair programme Not considered relevant given the new tanks and vessels do not involve handling gas and light liquids, pressurised systems and 
application of higher temperatures. 

Emissions minimisation principle in tank storage The principal of emissions minimisation will be employed for all tanks and vessels to be added as part of this variation application.  

Safety and risk management ABI has an existing management system which includes: 

•  A statement of tasks and responsibilities; 

• An assessment of risk of major accidents; 

• Procedures and work instruction; 

• Plans for responding to emergencies; 

• Monitoring of the safety management system; and 

• Periodical evaluation of the safety policies. 

The safety management system is informed by a risk assessment to identify hazards, determine receptors, evaluate risks, assess 
necessary mitigation to remove or minimise the risk. This risk assessment is reviewed periodically and in response to changes on Site 
such as the proposed brewery expansion. Accordingly, the safety management system will be updated to incorporate the new tanks 
and vessels to be installed as part of this variation application. 

Operational procedures and training ABI has an existing management system which covers operational procedures. The new equipment and procedures relating to its 
operation and will be incorporated into the management system. 

Considerations on 
transfer and handling 
techniques 

Piping New piping to be installed will be of an aboveground, closed piping type. The number of flanges will be minimised by using welded 
connections where possible. Where flange connections are required, ABI will: 

• Fit blind flanges to infrequently used fittings; 

• Use end caps or plugs on open-ended lines and not valves; 

• Ensure gaskets are selected appropriate to the process application; 

• Ensure the gasket is installed correctly; 

• Ensure the flange joint is assembled and loaded correctly; and 

• Use high integrity gaskets where hazardous substances are transferred, such as spiral wound, kammprofile or ring joints. 

Corrosion of pipework will be prevented by: 

• Using stainless steel materials that are resistant to the product; 

• Applying proper construction methods such as pipework produced to EN10220 standards 

• Undertaking preventative maintenance; and 

• Applying internal coating or corrosion inhibitors where necessary. 

 

Valves ABI will ensure: 

• Correct selection of the packing material and construction of valves for the process application; 

• Focus monitoring efforts on valves most at risk; 

• Apply rotating control valves or variable speed pumps instead of rising stem control valves; 

• Fit diaphragm, bellows or double-walled valves where hazardous substances are involved; and 

• Route relief valves back into the transfer or storage system. 

Pumps and compressors 

- Installation and maintenance of pumps and compressors 
- Sealing system in pumps 
- Sealing systems in compressors 

ABI will maximise the life potential and reliability of the sealing system by: 

• Properly fixing the pump or compressor unit to its base-plate or frame; 

• Having connecting pipe forces within producer’s recommendations; 

• Properly design suction pipework to minimise hydraulic imbalance; 
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 BATc Requirement BATc Details Specific Measure 

• Align shafts and casings within producer’s recommendations; 

• Align driver/pump or compressor couplings within producer’s recommendations; 

• Correctly levelling balance of rotating parts; 

• Effectively prime pumps and compressors prior to start up; 

• Operate the pump and compressors within producer’s recommended performance range; 

• Ensure that the level of net positive suction head available is in excess of the pump or compressor at all times; and 

• Regularly monitoring and maintain both rotating equipment and seal systems, combined with a repair or replacement 
programme. 

The correct selection of pump and seal types for the process application will be selected. Preference will be given to pumps designed 
to be tight such as canned motor pumps, magnetically couple pumps, pumps with multiple mechanical seals and a quench of buffer 
system, pumps with mechanical seals and seals dry to atmosphere, diaphragm pumps or bellow pumps.  

The compressors associated with ammonia refrigeration system will have double seals with a liquid or gas barrier. The process side of 
the containment seal will be purged with an inert buffer gas. 
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  CONCLUSION 

This BAT Assessment demonstrates how the design and operation of the facility, where changed to facilitate the 
increase in production capacity will conform to the requirements of the Best Available Technique Reference 
(BREF) Note for Food, Drink and Milk (FDM) Industries, Energy Efficiency and Emissions from Storage. This 
document also demonstrates how the design and operation of the new ETP on site will conform to the 
requirements of the BREF Notes for FDM Industries, Energy Efficiency, Emissions from Storage and Waste 
Treatment Processes. 
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APPENDIX A 

Wastewater Quality 
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Parameter Unit Average 

Flowrate  

Daily flow  

Peak flow  

Daily flow to treatment 

 

m³/d  

m³/h  

m³/d 

 

4820 

300 

2893 

COD mg/l  

 

5098 

BOD/COD ratio  0.7 

BOD mg/l  

 

3569 

Total N mg/l 50 

Total P mg/l 10 

Temperature °C 27 
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APPENDIX B 

ETP & Simplified Updated Brewery Process Flow Diagrams 
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