
Appendix D 

BAT Summary – Food, Drink and Milk Industries BREF August 2006 
 

General BAT for the Sector 
 

1 ensure, e.g. by training, that employees are 
aware of the environmental aspects of the 
company’s operations and their personal 
responsibilities (see Section 4.1.2) 

EMS document Organisation of Environmental 
Training at Settle (306543) sets out the 
approach to training, with all employees, 
contractors and visitors receiving basic 
awareness training and those identified as 
having specific competency requirements 
receiving further training.  All courses are 
assessed and records kept. 
 

2 design/select equipment, which optimises 
consumption and emission levels and 
facilitates correct operation and maintenance 
(see Section 4.1.3.1), e.g. to optimise the 
pipework system for the capacity to minimise 
product losses and install pipes at a 
gradient to promote self-draining 

The new plant has been designed to optimise 
efficiency and incorporates a number of 
measures to reduce consumption of utilities 
and emission levels (see throughout this 
document). 
 
HAZOP’s are carried out on all new 
installations. 

3 control noise emissions at source by 
designing, selecting, operating and maintaining 
equipment, including vehicles to avoid or 
reduce exposure (see Sections 4.1.2, 4.1.3.1, 
4.1.3.2, 4.1.3.3, 4.1.3.4 and 4.1.5) and, where 
further reductions in noise levels are 
required, enclosing noisy equipment (see 
Section 4.1.3.5) 
 

Plant or equipment with the potential to create 
noise is internal or enclosed (e.g. compressors, 
boilers, all processing equipment).  Tankers 
switch off engines while off-loading raw milk.  
Facilities for delivery vehicles to plug in during 
loading of finished product will be provided to 
minimise noise from vehicle engines at 
despatch. 
 

4 operate regular maintenance programmes 
(see Section 4.1.5) 

The management of key equipment, including 
tanks and bunds, is predominantly through the 
SAP maintenance system for preventive and 
breakdown maintenance. 
 

5 apply and maintain a methodology for 
preventing and minimising the consumption of 
water and energy and the production of waste 
(see Section 4.1.6) incorporating: 
5.1 obtaining management commitment, 
organisation and planning (see 
Sections 4.1.6.1) 
5.2 analysis of production processes, including 
individual process steps to identify 
areas of high water and energy consumption 
and high waste emissions to 

Arla have overall targets for energy, water and 
waste reductions which are reflected at site 
level.  KPI’s are monitored, tracked and 
reviewed at management meetings and 
opportunities for improvements identified and 
tracked via Continuous Improvement 
programme. 
 
Product yield and wastage are monitored and 
tracked and efficiencies sought through 
continuous improvement. 
 



identify opportunities to minimise these (see 
Sections 4.1.6.2, 4.1.6.2.1, 
4.1.6.2.2 and 4.1.6.2.3), taking into account the 
water quality requirements for 
each application, hygiene and food safety 
5.3 assessment of objectives, targets and 
system borders (see Section 4.1.6.3) 
5.4 identification of options for minimising 
water and energy consumption, and 
waste production (see Section 4.1.6.4), using a 
systematic approach, such as 
pinch technology (see Section 4.1.6.4.1) 
5.5 carrying out an evaluation and doing a 
feasibility study (see Section 4.1.6.5) 
5.6 implementing a programme for minimising 
the consumption of water and 
energy and waste production (see Section 
4.1.6.6) and 
5.7 ongoing monitoring of water and energy 
consumption; waste production levels 
and the effectiveness of control measures (see 
Section 4.1.6.7). This can 
involve both measurement and visual 
inspection 
 

The introduction of new plant must take into 
account contribution to energy, water, waste 
and efficiency targets. 
 
All environmental KPI’s are monitored via the 
Group wide Carbon Desktop system and 
reported both at site level and centrally. 

6 implement a system for monitoring and 
reviewing consumption and emission levels for 
both individual production processes and at site 
level, to enable actual performance 
levels to be optimised. Examples of parameters 
to monitor include: energy 
consumption; water consumption; waste water 
volumes; emissions to air and water; 
solid waste generation; product and by-product 
yield; consumption of harmful 
substances and frequency and severity of 
unplanned releases and spillages. A good 
knowledge of the process inputs and outputs is 
required to identify priority areas and 
options for improving environmental 
performance. A good monitoring system will 
include records of operating conditions, 
sampling and analytical methods and will 
ensure that measuring equipment is calibrated. 
Further information is available in the 
“Reference Document on the General Principles 
of Monitoring” [96, EC, 2003] 

Energy, water, waste, yield, raw materials use, 
effluent and incidents are all monitored as part 
of the EMS. 
 
Calibration – milk intake and cream loading 
meters calibrated annually; weighbridge 
calibrated annually; effluent pH and turbidity 
probes calibrated weekly; V notch meter 
calibrated annually. 

7 maintain an accurate inventory of inputs and 
outputs at all stages of the process from 
reception of raw materials to dispatch of 
products and end-of-pipe treatments (see 

Raw materials use and packaging are 
monitored; water inputs and outputs are 
monitored; waste and by-product outputs 
tracked and reported. 



Section 4.1.6.2) 
 

8 apply production planning to minimise 
associated waste production and cleaning 
frequencies (see Section 4.1.7.1) 
 

Cleaning frequency is driven by time periods for 
milk rather than product changes i.e. cleaning 
must take place at least every 24 hours even 
without product changes.  Even so production 
planning will take account in the increased 
range of product lines at the site to maximise 
production efficiencies. 
 

9 transport solid FDM raw materials, products, 
co-products, by-products and waste dry 
(see Section 4.1.7.4), including avoiding fluming 
except where washing involving the 
re-use of water is carried out during fluming 
and where fluming is necessary to avoid 
damage to the material being transported 

No solid raw materials. 

10 minimise storage times for perishable 
materials (see Section 4.1.7.3) 
 

Storage of raw milk is restricted to a maximum 
of 36 hours prior to processing.  Finished 
product is constantly despatched and will only 
spend a minimal amount of time in storage. 
 

11 segregate outputs, to optimise use, re-use, 
recovery, recycling and disposal (and 
minimise waste water contamination) (see 
Sections 4.1.7.6, 4.1.6, 4.1.7.7, 4.7.1.1, 
4.7.2.1, 4.7.5.1 and 4.7.9.1) 
 

Cream is produced as a by-product of the 
process and either processed at other Arla sites 
or sold on.  Lactose will also be separated and 
likely be reused at other Arla sites in other 
products. 
 
Packaging wastes are segregated and recycled. 
 

12 prevent materials from falling on the floor, 
e.g. by using accurately positioned splash 
protectors, screens, flaps, drip trays and 
troughs (see Section 4.1.7.6) 
 

N/A – enclosed process. 

13 optimise the segregation of water streams 
(see Section 4.1.7.8), to optimise re-use and 
treatment 
 

Final CIP rinse is reused as the first rinse in the 
next clean. 
 
Condensate return in place on boilers. 
 
RO plant will be installed to increase water 
recovery. 
 

14 collect water streams, such as condensate 
and cooling water separately to optimise reuse 
(see Section 4.1.7.8) 
 

Boiler condensate returns to hotwell. 

15 avoid using more energy than needed for 
heating and cooling processes, without 
harming the product (see Section 4.1.7.9) 
 

Temperatures of raw materials and product 
vessels are controlled in accordance with 
hygiene and quality requirements. 



16 apply good housekeeping (see Section 
4.1.7.11) 
 

Regular GMP audits and walk rounds are 
conducted to ensure good housekeeping. 

17 minimise noise nuisance from vehicles (see 
Section 4.1.7.12) 
 

Delivery tankers switch off engines during off-
loading.   

18 apply storage and handling methods as 
concluded in the “Storage BREF” [95, EC, 
2005]. Further controls may be required to 
provide and maintain the required hygiene 
and food safety standards 
 

Temperatures of raw materials and product 
vessels are controlled in accordance with 
hygiene and quality requirements.  All raw 
materials are held and transferred within 
enclosed vessels and pipework. 

19 optimise the application and use of process 
controls to, e.g. prevent and minimise the 
consumption of water and energy and to 
minimise the generation of waste (see 
Section 4.1.8) and in particular: 
19.1 where heat processes are applied and/or 
materials are stored or transferred at 
critical temperatures, or within critical 
temperature ranges, to control the 
temperature by dedicated measurement and 
correction (see Section 4.1.8.1) 
19.2 where materials are pumped or flow, to 
control flow and/or level, by dedicated 
measurement of pressure (see Sections 4.1.8.2) 
and/or dedicated measurement 
of flow (see Section 4.1.8.4) and/or dedicated 
measurement of level (see 
Section 4.1.8.3) and using control devices, such 
as valves (see Section 4.1.8.7) 
19.3 where liquids are stored or reacted in 
tanks or vessels, either during 
manufacturing or cleaning processes, use level-
detecting sensors and level measurement 
sensors (see Section 4.1.8.3) 
19.4 to use analytical measurement and control 
techniques to reduce waste of 
material and water and reduce waste water 
generation in processing and 
cleaning and in particular to: 
19.4.1 measure pH to control additions of acid 
or alkali and to monitor waste 
water streams to control mixing and 
neutralising prior to further 
treatment or discharge (see Section 4.1.8.5.1) 
19.4.2 measure conductivity to monitor levels 
of dissolved salts prior to water 
re-use and detect levels of detergent prior to 
detergent re-use (see 
Section 4.1.8.5.2) and 

The manufacturing processes are automated 
and controlled by a PLC system.  This includes 
temperatures, flows and levels. 
 
Level sensors and overfill alarms are in place on 
bulk vessels. 
 
Effluent pH and turbidity is continuously 
monitored and pH adjusted as required. 
 
CIP units are automated and are able to reuse 
final rinse water for the first rinse of the next 
clean. 
 
RO plant will be installed to increase water 
recovery. 
 



19.4.3 where fluids may be cloudy or opaque 
due to the presence of suspended 
matter, measure turbidity to monitor process 
water quality and to 
optimise both the recovery of material/product 
from water and the reuse 
of cleaning water (see Section 4.1.8.5.3) 
 

20 use automated water start/stop controls to 
supply process water only when it is required 
(see Section 4.1.8.6) 
 

Water is not added to the process, used only 
for cleaning.  Flow of water is automated. 

21 select raw materials and auxiliary materials 
which minimise the generation of solid 
waste and harmful emissions to air and water 
(see Sections 4.1.9.1 and 4.1.9.2) 
 

Solid wastes include packaging and low volume 
waste streams from support functions including 
quality lab and maintenance departments. 
 
Large volume wastes are liquid (effluent sludge 
and small volumes of waste milk). 
 

22 landspreading is an option for the outlet of 
materials from the FDM sector, subject to 
local legislation, as discussed in Section 4.1.6. 
 

Not currently used. 

 

Environmental Management System 
 

BAT is to implement and adhere to an 
Environmental Management System (EMS) that 
incorporates, as appropriate to individual 
circumstances, the following features: (see 
Chapter 3) 

 definition of an environmental policy for the 
installation by top management (commitment 
of the top management is regarded as a 
precondition for a successful application of 
other features of the EMS) 
 

The operator is part of Arla’s Global 
certification to ISO14001:2015 and operates an 
EMS in accordance with the standard.  A Global 
Environmental Policy is in place. 

 planning and establishing the necessary 
procedures 
 

The site has a full set of EMS processes and 
procedures in place in accordance with the 
group EMS and ISO4001:2015 standard. 
 

 implementation of the procedures, paying 
particular attention to 
_ structure and responsibility 
_ training, awareness and competence 
_ communication 
_ employee involvement 
_ documentation 
_ efficient process control 
_ maintenance programmes 
_ emergency preparedness and response 

The following EMS procedures and documents 
are in place and implemented at the site: 
 
Organisation and Responsibilities for the EMS 
at Arla Settle (297649-4) 
Organisation of Environmental Training at 
Settle (306543) 
Process Procedures and SOP’s for all 
manufacturing activities 



_ safeguarding compliance with environmental 
legislation. 
 

SAP Maintenance scheduling and response 
system 
Environmental Risk Assessment 
Resource Mapping 
Targets and Activities to meet targets 
Projects Management 
Legal Compliance database and evaluation 
285879 Settle Emergency Plans 
 

 checking performance and taking corrective 
action, paying particular attention to 
_ monitoring and measurement (see also the 
“Reference Document on the General 
Principles of Monitoring”) 
_ corrective and preventive action 
_ maintenance of records 
_ independent (where practicable) internal 
auditing to determine whether or not the 
environmental management system conforms 
to planned arrangements and has been 
properly implemented and maintained. 
 

Document 305760 Summary of Environmental 
Monitoring sets out parameters that are 
monitored at Settle including production, raw 
materials use, packaging use, incidents/spills, 
energy use, water use, product waste, solid 
waste, air emissions, effluent. 
 
Records of all monitoring and documentation 
to demonstrate compliance with legislation and 
the requirements of the EMS are held 
electronically or hard copy as appropriate. 
 
Actions arising from audits or inspections or as 
a result of incident investigations are recorded 
and tracked to close out. 
 
The site receives external audits for 14001:2015 
certification the last of which was in May 2019.  
Regular internal audits of the EMS are also 
carried out. 
 

 review by top management. 
 

Management Review procedure and process in 
place as part of the EMS. 
 

BAT is to seek collaboration with upstream and 
downstream partners, to create a chain of 
environmental responsibility, to minimise 
pollution and to protect the environment as a 
whole 
 

As a Group Arla works closely with farms and 
customers to implement it’s wider 
sustainability goals. 

 

  



Equipment and installation cleaning 
 

1 remove raw material residues as soon as 
possible after processing and clean materials 
storage areas frequently (see Section 4.3.10) 

 

Raw milk silos are cleaned after every use. 
 
Processing vessels are cleaned using dedicated 
CIP systems for different areas (3 x CIP sets for 
raw silos, UHT and lacto-free). 
 
Packaging storage areas are cleaned and 
audited on a regular basis. 
 

2 provide and use catchpots over floor drains 
and ensure they are inspected and cleaned 
frequently, to prevent entrainment of materials 
into waste water (see Section 4.3.1.1) 

 

N/A – process is enclosed and there are no 
large solids in the effluent waste stream. 

3 optimise the use of dry cleaning (including 
vacuum systems) of equipment and 
installations, including after spillages (see 
Sections 4.3.1, 4.7.1.2, 4.7.2.2, 4.7.5.2 and 
4.7.9.2) prior to wet cleaning, where wet 
cleaning is necessary to achieve the required 
hygiene levels 

 

N/A  

4 pre-soak floors and open equipment to 
loosen hardened or burnt-on dirt before wet 
cleaning (see Section 4.3.2) 

 

N/A – no hardened or burnt on dirt in the 
process. 

5 manage and minimise the use of water, 
energy and detergents used (see Section 4.3.5) 

 

CIP systems are automated and optimised to 
minimise use of water and detergent.  The last 
rinse of a wash can be used as the first rinse of 
the next wash.   
 

6 fit cleaning hoses used for manual cleaning 
with hand operated triggers (see 
Section 4.3.6) 

 

Environmental cleaning of manufacturing areas 
carried out using hoses with trigger fittings. 

7 supply pressure-controlled water and do this 
via nozzles (see Section 4.3.7.1) 

 

Cleaning water is pressure controlled. 

8 optimise the application of the re-use of 
warm open-circuit cooling water, e.g. for 
cleaning (e.g. see Section 4.7.5.17) 

 

N/A 

9 select and use cleaning and disinfection 
agents which cause minimum harm to the 
environment (see Sections 4.3.8, 4.3.8.1 and 
4.3.8.2) and provide effective hygiene 
control 
 

Nitric acid, sodium hydroxide, hydrogen 
peroxide and a range of chlorinated and acidic 
detergents are used on site specified for the 
hygiene requirements of the process.  These 
are low volume usage compared to CIP and 
effluent treatment chemicals. 



10 operate a cleaning-in-place (CIP) of closed 
equipment (see Section 4.3.9), and ensure 
that it is used in an optimal way by, e.g. 
measuring turbidity (see Section 4.1.8.5.3), 
conductivity (see Section 4.1.8.5.2) or pH (see 
Section 4.1.8.5.1) and automatically 
dosing chemicals at the correct concentrations 
(see Section 4.3.9) 
 

3 x CIP sets will be in place serving raw milk 
silos, existing UHT process and the new 
lacto/organic process.  CIP’s are automated and 
optimised by measuring turbidity, conductivity 
and pH and auto-dosing cleaning chemicals. 

11 use single-use systems for small or rarely 
used plants or where the cleaning solution 
becomes highly polluted, such as UHT plants, 
membrane separation plants, and the 
preliminary cleaning of evaporators and spray 
driers (see Section 4.3.9) 
 

3 x separate CIP systems serving different 
processing areas. 

12 where there are suitable variations in the 
pHs of the waste water streams from CIP and 
other sources, apply self-neutralisation of 
alkaline and acidic waste water streams in a 
neutralisation tank (see Section 4.5.2.4) 
 

Effluent pH balanced in the reception pit. 
 
CIP surge tank will be installed to allow flow 
control into reception pit. 

13 minimise the use of EDTA, by only using it 
where it is required, with the frequency 
required and by minimising the quantity used, 
e.g. by recycling cleaning solutions (see 
Sections 4.3.8, 4.3.8.2, 4.3.8.2.2, 4.3.8.2.3 and 
4.3.8.2.5). 
 

N/A 

When selecting chemicals for disinfecting and 
sterilising equipment and installations, BAT 
is to: 
14 avoid the use of halogenated oxidising 
biocides, except where the alternatives are not 
effective (see Sections 4.3.8.1, 4.5.4.8, 4.5.4.8.1 
and 4.5.4.8.2). 
 

Nitric acid, sodium hydroxide, hydrogen 
peroxide and a range of chlorinated and acidic 
detergents are used on site specified for the 
hygiene requirements of the process.  These 
are low volume usage compared to CIP and 
effluent treatment chemicals. 

 

Additional BAT for some processes and unit operations applied in a number of FDM 

sectors 

 

Materials reception/despatch 
 

During the reception and despatch of materials, 
BAT is to do the following: 
 when vehicles are parked and during loading 
and unloading, switch off the vehicle 
engine and the refrigerator unit, if there is one 
and provide an alternative power supply 
(see Section 4.2.1.1). 

Tanker engines are switched off during 
deliveries of raw milk. 
Facilities for delivery vehicles to plug in 
refrigeration plant during loading of finished 
product will be provided to minimise noise 
from vehicle engines at despatch. 
 



 

Centrifugation/Separation 
 

operate centrifuges to minimise the discharge 
of product in the waste stream (see Section 
4.2.3.1).  

De-sludgers in place on separators. 

 

Preservation in Cans, Bottles and Jars 
 

1 apply automated can, bottle and jar 
seasoning filling systems incorporating closed 
circuit recycling of spilled liquids (see Section 
4.2.8.2)  
2 use can, bottle and jar cleaning tanks with 
floating oil recovery when preserving oil, foods 
canned in vegetable oils or oily foods (see 
Section 4.2.8.3). 

N/A – automated filling. 

 

Evaporation 
 

1 use multi-effect evaporators (see Section 
4.2.9.1) optimising vapour recompression (see 
Section 4.2.9.2) related to heat and power 
availability in the installation, to concentrate 
liquids.  

N/A 

 

Freezing and refrigeration 
 

1 prevent emissions of substances that deplete 
the ozone layer by, e.g. not using 
halogenated substances as refrigerants (see 
Section 4.1.9.3) 
 

All current process refrigeration is ammonia 
based.  Operator proposes to use ammonia in 
proposed new systems. 

2 avoid keeping air conditioned and 
refrigerated areas colder than necessary (see 
Section 4.2.15.1) 
3 optimise the condensation pressure (see 
Section 4.2.11.2) 
 

Chill stores kept at 4oC. 

4 regularly defrost the entire system (see 
Section 4.2.15.3) 
 

N/A 

5 keep the condensers clean (see Section 
4.2.11.3) 
 

Regular maintenance in place. 

6 make sure that the air entering the 
condensers is as cold as possible (see 
Section 4.2.11.3) 
 

Refrigeration systems will be optimised as part 
of commissioning and ongoing monitoring 
through service contract. 



7 optimise the condensation temperature (see 
Section 4.2.11.3) 
 

Refrigeration systems will be optimised as part 
of commissioning and ongoing monitoring 
through service contract. 

8 use automatic defrosting of cooling 
evaporators (see Section 4.2.15.5) 
 

N/A 

9 operate without automatic defrosting during 
short production stops (see 
Section 4.2.11.7) 
 

N/A 

10 minimise transmission and ventilation losses 
from cooled rooms and coldstores (see 
Section 4.2.15.2). 
 

Chill stores kept at 4oC.  Automatic doors in 
place on chilled areas. 

 

Cooling 
 

1 optimise the operation of cooling water 
systems to avoid excessive blowdown of the 
cooling tower (see Section 4.1.5) 
 

The operator is proposing to investigate the 
possibility of installing hybrid cooling towers.  
The hybrid cooling towers represent a suitable 
combination of wet and dry cooling with a 
favourable impact on the environment, 
meeting demanding environmental 
requirements. The hybrid cooling tower works 
with the principle of wet cooling, whereas it is 
supplemented with the dry cooling module. 
The purpose of this module is to reduce the 
cooling water temperature, using the 
surrounding air before the water enters the 
wet section. 
 

2 install a plate heat-exchanger for precooling 
ice-water with ammonia, prior to final 
cooling in an accumulating ice-water tank with 
a coil evaporator (see Section 4.2.10.1) 
 

N/A 

3 recover heat from cooling equipment. Water 
temperatures of 50 – 60 °C can be 
achieved (see Section 4.2.13.5). 
 

Operator considering heat recovery from 
cooling equipment via a heat pump utilising the 
recovered water from compressors. 

 

Packing 
 

1 optimise the design of packaging, including 
the weight and volume of material and the 
recycled content, to reduce the quantity used 
and to minimise waste (see 
Section 4.2.12.2) 
 

The new product lines will be packed into 
cartons which are recyclable. 

2 purchase materials in bulk (see Section 
4.1.7.2) 

Packaging materials are purchased in bulk. 



3 collect packaging material separately (see 
Section 4.2.12.3) 
 

Packaging wastes are segregated to enable 
recycling. 

4 minimise overflowing during packing (see 
Section 4.2.12.6). 
 

Carton filling is automated with no overflowing 
expected. 

 
Energy generation and use 
 

1 for installations where there is a use for the 
heat and power produced, e.g. in sugar 
manufacturing, milk powder production, whey 
drying, instant coffee production, 
brewing and distilling, use combined heat and 
power generation in new or substantially 
altered installations or those renewing their 
energy systems (see Section 4.2.13.1) 
 

CHP not currently possible at the site due to 
limitations on supply of natural gas.  

2 use heat pumps for heat recovery from 
various sources (see Section 4.2.13.4) 
 

Heat pumps being considered to recover heat 
from cooling water. 

3 switch equipment off when it is not needed 
(see Section 4.2.13.6) 

The proposed pasteurisers have a hibernation 
function which reduces speed and flow 
automatically. 
 

4 minimise the loads on motors (see Section 
4.2.13.7) 
 

Optimisation on commissioning. VSD on all 
major motors. 

5 minimise motor losses (see Section 4.2.13.8) 
 

Motors will meet specified operational 
standards. 

6 use variable speed drives to reduce the load 
on fans and pumps (see Section 4.2.13.10) 
 

Variable speed drives will be used on pumps 
and motors. 

7 apply thermal insulation, e.g. of pipes, vessels 
and equipment used to carry, store or 
treat substances above or below ambient 
temperature and to equipment used for 
processes involving heating and cooling (see 
Section 4.2.13.3) 
 

Yes – pipes and vessels are lagged where 
required. 

8 apply frequency controllers on motors (see 
Section 4.2.13.9). 
 

Frequency controllers will be used on motors. 

 

Water use 
 

If groundwater is used, BAT is to do the 
following: 
1 only pump up the quantities of water that are 
actually required (see Section 4.2.14.1). 
 

The site uses abstracted water from 2 
boreholes, one on and site and one off-site.  As 
much borehole water as possible is used in 
processing activities and the site aims to utilise 



more borehole water in future to minimise the 
amount of towns water required. 

 

Compressed air systems 
 

1 review the pressure level and reduce it if 
possible (see Section 4.2.16.1) 
 

Compressed air systems are optimised, 
pressure has been reduced from 8 bar down to 
6.4 bar in last 2 years.  Leak surveys are carried 
out and leaks fixed where identified. 
 

2 optimise the air inlet temperature (see 
Section 4.2.16.2) 
 

Compressed air systems are optimised as part 
of commissioning and ongoing service contract. 

3 fit silencers at air inlets and exhausts, to 
reduce noise levels (see Section 4.2.16.3). 

Silencers to be fitted on new systems. 

 

 

Steam systems 
 

1 maximise condensate return (see Section 
4.2.17.1) 
 

Yes, boiler condensate is returned to the 
hotwell. 

2 avoid losses of flash steam from condensate 
return (see Section 4.2.17.2) 
 

Yes 

3 isolate unused pipework (see Section 
4.2.17.3) 
 

This would be done as part of the service 
contract where applicable. 

4 improve steam trapping (see Section 4.1.5) 
 

Part of regular service contract. 

5 repair steam leaks (see Section 4.1.5) 
 

Part of regular service contract. 

6 minimise boiler blowdown (see Section 
4.2.17.4). 
 

Boiler blowdown minimised through use of a 
conductivity probe. If the measured 
conductance exceeds the maximum value, then 
the regulating valve is opened more. 
 

 

  



Minimisation of air emissions 
 
Air emissions arise from various sources during processing and cleaning and from the drying of FDM 

materials. 

Process-integrated BAT which minimise air emissions by the selection and use of substances and 

techniques should be applied. The selection of air emission abatement techniques can then be 

made, if further control is required. 

1 apply and maintain an air emissions control 
strategy (see Section 4.4.1) incorporating: 
1.1 definition of the problem (see Sections 
4.4.1.1 and 4.4.1.1.1) 
1.2 an inventory of site emissions, including, 
e.g. abnormal operation (see 
Sections 4.4.1.2 and 4.4.1.2.1) 
1.3 measuring the major emissions (see 
Sections 4.4.1.3 and 4.4.1.3.1) 
1.4 assessing and selecting the air emission 
control techniques (see Section 4.4.1.4) 
 

Only emission to air from the site are form site 
boilers.   
 
Refer to H1/modelling when available. 

2 collect waste gases, odours and dusts at 
source (see Section 4.4.3.2) and duct them to 
the treatment or abatement equipment (see 
Section 4.4.3.3) 
 

No abatement equipment required.  No 
significant sources of dust or odour which 
require abatement. 

3 optimise the start-up and shut-down 
procedures for the air emission abatement 
equipment to ensure that it is always operating 
effectively at all of the times when 
abatement is required (see Sections 4.4.3.1) 
 

N/A 

4 unless specified otherwise, where process-
integrated BAT which minimise air 
emissions by the selection and use of 
substances and the application of techniques 
do 
not achieve emission levels of 5 – 20 mg/Nm3 

for dry dust, 35 – 60 mg/Nm3 for 
wet/sticky dust and <50 mg/Nm3 TOC, to 
achieve these levels by applying abatement 
techniques. This document does not specifically 
consider emissions from combustion 
power plants in FDM installations and these 
levels are, therefore, not intended to 
represent BAT associated emission levels from 
those combustion plants. Some air 
abatement techniques are described in 
Sections 4.4 to 4.4.3.12 
 

N/A 



5 where process-integrated BAT do not 
eliminate odour nuisance, apply abatement 
techniques. Many of the techniques described 
in Section 4.4 are applicable to odour 
abatement. 
 

N/A – no abatement required. 

 

Wastewater 
 

For the treatment of waste water from FDM installations, BAT is to use a suitable combination of the 

following: 

 

1 apply an initial screening of solids (see 
Section 4.5.2.1) at the FDM installation 
 

Effluent passes through an initial filter prior to 
further treatment. 

2 remove fat using a fat trap (see Section 
4.5.2.2) at the FDM installation, if the waste 
water contains animal or vegetable FOG 
 

No fat trap in place. 

3 apply flow and load equalisation (see Section 
4.5.2.3) 
 

Divert tanks in place with a capacity of 135,000 
litres; CIP surge tank to be provided for new 
plant with additional 25,000 litre capacity, 
allowing effluent to be drip fed into the system. 
 

4 apply neutralisation (see Section 4.5.2.4) to 
strongly acid or alkaline waste water 
 

Automatic pH adjustment in place. 

5 apply sedimentation (see Section 4.5.2.5) to 
waste water containing SS 
 

Effluent is ‘skimmed’. 

6 apply dissolved air flotation (see Section 
4.5.2.6) 
 

DAF plant in place. 

7 apply biological treatment. Aerobic and 
anaerobic techniques applied in the FDM sector 
are described in Sections 4.5.3.1 to 4.5.3.3.2 

N/A – effluent discharged to wastewater 
treatment works. 

8 use CH4 gas produced during anaerobic 
treatment for the production of heat and/or 
power (see Section 4.5.3.2). 

N/A 

BAT is to treat waste water sludge using one or 
a combination of the following techniques:  
15 stabilisation (see Section 4.5.6.1.2)  
16 thickening (see Section 4.5.6.1.3)  
17 dewatering (see Section 4.5.6.1.4)  
18 drying (see Section 4.5.6.1.5), if natural heat 
or heat recovered from processes in the 
installation can be used. 

Sludge is stored in a dedicated tank prior to 
collection.  Collection frequencies likely to 
increase from fortnightly to weekly as a result 
of new product lines.  No further treatment is 
applied to sludge on site. 

 



 

 

Accidental releases 
 

1 identify potential sources of 
incidents/accidental releases that could harm 
the environment (see Section 4.6.1) 
 

EMS document 285879 Emergency Plans at 
Settle identifies potential scenarios which could 
present a risk of pollution of the environment 
including: 
 

• Fire and explosion 

• Lightning strike 

• Flood  

• Ammonia Release 

• Gaseous Emissions 

• Asbestos Release 

• Major spill through containment 
failure 

• Major spill on delivery 

• Effluent plant Failure 

• Utility Failure 

• Bomb Threat and criminal activities 

• Suspicious Package   

• Structural Collapse 

• Major Medical Emergency as 
defined in RIDDOR 

• Transport/vehicular accidents on 
site. 

• IT systems failure       
 

2 assess the probability of the identified 
potential incidents/accidental releases 
occurring 
and their severity if they do occur, i.e. to carry 
out a risk assessment (see Section 4.6.2) 
 

An assessment of the likelihood and severity of 
each scenario is presented in the main 
application document. 

3 identify those potential incidents/accidental 
releases for which additional controls are 
required to prevent them from occurring (see 
Section 4.6.3) 
 

The controls in place to prevent each scenario 
occurring are presented in the main application 
document. 

4 identify and implement the control measures 
needed to prevent accidents and minimise 
their harm to the environment (see Section 
4.6.4) 
 

The site emergency plan sets out actions to be 
taken in the event of each scenario occurring. 

5 develop, implement and regularly test an 
emergency plan (see Section 4.6.5) 
 

Different scenarios from the emergency plans 
are periodically tested – emergency plan 
specifies at least once per annum.  



6 investigate all accidents and near misses and 
keep records (see Section 4.6.6). 
 

Electronic incident and accident system in place 
to capture all incidents and guide/record the 
investigation. 
 

 

 

Additional BAT for Dairies 
 

1 partially homogenise milk Yes 
 

2 replace batch pasteurisers with continuous 
ones 

Continuous pasteurisers in place. 

3 use regenerative heat exchange in 
pasteurisation  

Regenerative heat exchange in place in 
pasteurisation. 
 

4 reduce the required frequency of cleaning of 
centrifugal separators by improving the 
preliminary milk filtration and clarification 

De-sludgers in place on separators. 

5 use just-in-time “component filling” to avoid 
losses and minimise water pollution 

Product continually despatched from the site – 
no significant storage of product on site. 

6 maximise the recovery of diluted, but 
otherwise uncontaminated, product from CIP 
initial rinses, HTST start-up, shut-down and 
change-over and from the rinsing of other 
equipment and pipework by online detection of 
transition points between the product and the 
water phase (see Section 4.7.5.10). This can be 
done by, e.g. measuring the volume using flow 
(see Section 4.1.8.4) or density transmitters; 
measuring the density using conductivity 
transmitters (see Section 4.1.8.5.2) and using 
scattered light turbidity sensors (see Section 
4.1.8.5.3) to differentiate water from the 
product 

Interface tanks in place which fulfil this 
requirement. 

7 for large dairies with highly branched tubing, 
use several small CIP systems instead of a 
centralised CIP system 

The site will have 3x CIP sets – one for raw milk 
silos, one for UHT process and one for lacto-
free/organic. 
 

8 re-use cooling water, used cleaning water, 
condensates from drying and evaporation, 
permeates generated in membrane separation 
processes and final rinse-water after the 
treatment, if any required, to ensure the level 
of hygiene necessary for the re-use application 

CIP final rinse water is used as a pre-rinse on 
next clean. 
 
RO plant will potentially enable further reuse 
although currently main aim is to decrease 
loading on effluent plant. 

9 achieve the levels given in Table 5.2 (see 
Section 5.2.5.1), Table 5.3 (see Section 5.2.5.2) 
and Table 5.4 (see Section 5.2.5.5). 

Energy, water and waste per tonne of milk is 
provided in annual reports to the EA.  In 2018 
this was: 
0.15 MW/tonne energy 
1.18 m3/tonne water 
0.0082tonne/tonne of waste 



BAT Summary – Food and Drink Sector Guidance EPR 6.10 
 

BAT for Operating Techniques And Emissions 
 

2.2 Process Control 

1. Assess your product loss against the 
benchmarks. 

Product yield/wastage is tracked. 

2. Set up effluent monitoring to provide baseline 
information on wastewater loadings (kgCOD and 
volume) 

Daily composite effluent samples are captured 
for analysis.  Effluent volumes measured using v 
notch. 
 

3. Investigate high loss areas. Using the baseline 
information you should set improvement targets 
– this could be a reduction in daily kgCOD or 
volume, or any other specific objective. 

Product yield/wastage is tracked and reported 
on CSP – v low percentage 
Cream and Lactose resold as by-product 
RO plant to be installed with the aim of reducing 
COD loading. 

4. Continue monitoring and review your 
performance regularly. 

Energy, water, waste, effluent volume and 
strength, packaging, product yield and wastage 
are tracked and monitored. 
 

5. Carry out any appropriate measurements 
listed in Table 3: 

 

Temperature measurement  

Pressure measurement  

Level measurement Level sensors in place on all tanks and vessels. 
 

Flow measurement and control All manufacturing systems are automated and 
controlled by PLC system. 
 

 

2.3 Raw Materials Preparation 

e.g is there cleaning, sorting, screening, grading or peeling. 

N/A 

2.4 Heat Processing using Steam or Water 

Is there any blanching, evaporation, pasteurisation, Sterilisation, UHT, baking, roasting, drying or 

dehydration in the process? 

Evaporation 
1. Reduce energy consumption by re-using heat 
contained in vapours by, for example: vapour 
recompression or by using the vapour to pre-
heat incoming feedstock or condensed vapour 
which is then used to raise steam in a boiler.  

N/A 

2. Install a condensate re-use system (as above – 
see efficient use of raw materials and water). 

Condensate return in place on boilers. 

 



Pasteurisation, Sterilisation, UHT 
1. Use recirculating systems to recycle water. 
(Once through cooling systems should not be 
used.) 

Cooling system water is recirculated. 

2. Use energy efficiency techniques including 
regenerative heat exchangers. 
 

Heat pumps being considered to recover heat 
from cooling water. 

 

2.5 Cooling, chilling, freezing and freeze drying 

1. Use re-circulating systems to recycle water 
(once through cooling systems should not be 
used) 

Cooling system water is recirculated. 

2. Use detailed drainage plans to ensure that 
ammonia leaks cannot be discharged to surface 
waters. 

Drainage plans are in place for current drainage 
arrangements.  Some minor changes are 
proposed as part of this variation (detailed 
within the main application document) and the 
whole site drainage plan will be updated as built 
when works are completed. 
 

3. Energy efficient techniques should be applied. Chill store refrigeration optimised as part of 
external service contracts. 

 

2.6 Separation and concentration of food components – extraction 

Is there separation or concentration of food components in the process? 

Separation of cream from milk; separation of lactose.  See above. 

2.7 Cleaning and sanitation 

You should ensure that appropriate cleaning 
procedures are in place.  These should include 
measures such as the following: 

 

1. Wherever possible raw materials and product 
should be kept out of the wastewater system. 

Silos and process vessels are drained prior to 
cleaning. 

2. Equipment design: 

• When ordering new equipment 
consider ease of cleaning 

• Wherever practicable, process lines and 
operations that cause excessive spillage 
of material onto the floor should be 
modified to eliminate or reduce the 
problem 

• Dry clean-up procedures should remove 
as much residual material as possible 
from vessels and equipment before 
they are washed 

• Drains should be equipped with 
catchpots 

Cleaning of vessels and pipelines is carried out 
using CIP systems.  The process is fully enclosed 
and raw material/product should not be able to 
reach the floor. 
 
No large solids in wastewater – catchpots not 
applicable. 
 
Hoses used for environmental cleaning are 
trigger operated and pressure controlled. 
 
 



• Catchpots should be in place during 
cleaning (for example by installing 
lockable catchpots) 

• You should optimise water pressure at 
jets, nozzles and orifices 

• Trigger operated spray guns or hoses 
should have an automatic water supply 
shut off 

3. Good Housekeeping: 

• You should install trays to collect waste 
to prevent it falling onto the floor 

• Spilt material should be swept, 
shovelled or vacuumed rather than 
hosed down the drain 

• You should make sure that suitable dry 
clean up equipment is always readily 
available 

• You should provide convenient, secure 
receptacles for collected waste 

• Cleaning schedules should be optimised 

• Cleaning cycle durations should be 
matched to the vessel size 

• You should schedule product 
manufacture to minimise numbers of 
product changes and subsequent 
cleaning between products. 

Process takes place in enclosed vessels.  Filling 
lines automated to prevent over-fill. 
 
Liquid product – dry clean not applicable. 
 
Waste receptacles for segregation of recyclable 
packaging wastes are in place in appropriate 
locations around the site where they are 
needed. 
 
CIP cycles are determined by time periods as 
applicable to milk retention times.  Product 
change overs between organic and lacto-free 
will not affect the frequency of CIP cycles. 

4. Manual cleaning: 

• Procedures should ensure that hoses 
are only used after dry clean up 

• Trigger controls should be used on 
hand held hoses and water lances to 
minimise the use of washdown water 

• High pressure/low-volume systems 
should be used wherever practicable 

Environmental cleaning of manufacturing areas 
is carried out using hoses with trigger sprays. 

5. Cleaning chemicals usage: 

• You should ensure that staff (and 
contract cleaners) are trained in the 
handling, making up and application of 
working solutions.  In particular, the 
correct concentration of chemical agent 
should be used. Overuse of chemicals 
should be avoided, particularly where 
manual dosing is used. 

Cleaning chemicals are auto dosed for all CIP 
systems. 
 
Manual cleaning chemicals are dosed using a 
hand pump to measure dose. 

6. CIP 

 
• dry product should be removed before 

the start of the wash cycle by gravity 
draining, pigging or air blowdown  

• pre-rinsing should be used to enable 
remaining product to be recovered for 
re-use or disposal  

Vessels and pipelines are drained down prior to 
CIP cycle. 
Pre-rinse cycle uses final rinse water from 
previous cycle. 
CIP system auto-doses chemicals. 
Turbidity and conductivity are monitored. 



• the use of turbidity detector to 
maximise product recovery  

• optimal CIP programme for the size of 
plant/vessel and type of soiling  

• optimising frequency and duration of 
rinses to reduce water use  

• automatic dosing of chemicals at 
correct concentrations  

• internal recycling of water and 
chemicals  

• recycle control on conductivity rather 
than time  

• continuous cleaning of recirculated 
solutions  

• water-efficient spray devices  
 

Wash frequency determined by milk retention 
times.  Product changeover should not affect 
CIP frequency. 
Water sprays optimised to minimise water use. 

7. Use dry clean-up techniques where 
practicable to reduce wastewater strength. 

N/A 

8. Sanitisation: 

• You should justify the use of 
organohalogen-based oxidising biocides 
over the alternatives (e.g. ozone and 
UV light) 

• Recycling of water and recovery of 
cleaning chemicals. 

Nitric acid, sodium hydroxide, hydrogen 
peroxide and a range of chlorinated and acidic 
detergents are used on site specified for the 
hygiene requirements of the process.  These 
are low volume usage compared to CIP and 
effluent treatment chemicals.  The operator is 
not aware of using any organohalogen based 
oxidising biocides. 
CIP systems recover some of the water used in 
the cycle.  At present there is no recovery of 
cleaning chemicals. 

 

3. Emissions and monitoring 

3.1 Point source emissions to air 

1. Meet the benchmark values for point source 
emissions to air listed in Annex 1 or justify 
otherwise. 

The new boiler will meet the emissions 
requirements for LPG fuel in the Medium 
Combustion Plant Directive.  Emissions modelling 
has been carried out on the basis of 
manufacturers data. 
 

2. Use heat recovery systems. Heat pumps being considered to recover heat 
from cooling water. 

3. Recycle exhaust gases where practicable for 
pre-heat purposes. 

Economiser in place on new boiler unit. 

 

3.1 Point source emission to water 

1.  As a minimum, control all emissions to avoid a 
breach of water quality standards but where 
another technique can deliver better results at 

There are no direct emission to surface waters. 



reasonable cost it will be considered BAT and 
should be used. Unless self-evident, you should 
provide calculations and/or modelling to 
demonstrate this as part of your application.  

2. Keep raw materials and product out of the 
wastewater system wherever possible. The 
following techniques should be used:  

• dry clean-up  

• installation of drain catchpots and 
screens  

• where gross FOG is found in wastewater, 
drainage systems should have grease 
traps and gratings to prevent sewer 
blockage. These must be frequently 
inspected, emptied and maintained  

• use a balancing tank or pond 
(equalisation or balancing), with a 
hydraulic retention time of 6 – 12 hours, 
which can improve treatment in the 
following ways:  

- by allowing waste streams to be 
combined e.g. acid and alkali streams 
from the regeneration of deionisers; or 
high BOD and low BOD waste streams. 
This can reduce consumption of reagents  

- by making the flow rate less variable. 
This can reduce the size of the treatment 
plant needed, as it only has to handle 
the average flow and not the peak flow.  

 

Process takes place in enclosed vessels.  Filling 
lines automated to prevent over-fill. 
 
Liquid product – dry clean/catchpots not 
applicable. 
 
First step in effluent treatment is filtration. 
 
CIP surge tank to be provided for new plant with 
additional 25,000 litre capacity, allowing effluent 
to be drip fed in to the system. 
 
 
 
 

3. Provide contingency measures to prevent 
accidental discharges from overloading or 
damaging the treatment plant. These will often 
include providing a diversion tank into which 
potentially damaging wastewater can be 
diverted. This should typically have a capacity of 
2 – 3 hours at peak flow rate. The wastewater 
should be monitored upstream of the treatment 
plant to allow automatic diversion to the tank. 
The contents of the diversion tank may be 
gradually re-introduced into the wastewater 
stream, or removed for off-site disposal. If you 
do not provide a diversion tank, you must tell us 
what equivalent measures you use to protect 
your treatment plant. 
 

There is currently 135,000 litres of divert 
capacity on the effluent plant.  An additional CIP 
surge tank will be specified for additional 25,000 
litres capacity to handle the effluent from the 
new process. 
 
The current divert tanks are sufficient to contain 
approximately 12 hours run and cleaning time 
under current manufacturing conditions.  With 
the additional buffering tank in place the divert 
tanks will still be able to handle increased site 
effluent flows for at least 2-3 hours of peak flow 
rate. 
 
Effluent pH and turbidity is continuously 
monitored to allow for automatic divert if 
required. 

 
3.2 Fugitive Emissions 



1. Regularly inspect pipe joints, shaft seals and 
gaskets in the refrigeration plant using 
proprietary leak detection equipment. 

Regular inspection part of external service 
contract. 

2. Ensure that a system log book is kept which 
records: 

- Quantity of refrigerant and oil added to 
or removed from the system 

- Leakage testing results 
- Location and details of specific leakage 

incidents 

Site refrigeration plant is currently ammonia.  
Service contract records can demonstrate top 
ups and any work related to leakage. 
 
This is monitored and reported. 
There are some small size office air-conditioning 
units. 

 

3.3 Odour 

1. Ensure that effluent treatment plant is 
adequately sized and maintained, and check that 
site waste water drains do not become blocked. 
Where present, aeration tanks should be kept 
aerated and mixed at all times except where 
maintenance necessitates shut-down of the 
aeration system. Alternative operational 
arrangements should be implemented during 
shut-down to avoid odour nuisance.  
 

Effluent plant is being upgraded to enable the 
treatment of additional effluent volumes and 
loads as a result of the new process. 
 
DAF plant is in continuous operation. 

2. Design and operate abatement plant to cope 
with maximum loadings and volumes.  
 

No abatement plant in place. 

3. Design extraction from odorous activities to 
minimise air flows to the abatement plant.  
 

No abatement plant required. 

 

3.4 Monitoring 

Table 4 B Monitoring of emissions to sewer 

Flow rate – continuous and integrated daily 
flow rate 

Flow rate monitored constantly using V notch. 
 
Continuous pH monitoring in place. 
 
N/A 
 
Daily composite sample. 
Turbidity continuously monitored to correlate 
to COD. 

pH – continuous 

Temperature – continuous monitoring is 
appropriate if the temperature of the discharge 
is above 25oC 

COD/BOD – flow weighted sample or composite 
samples, weekly analysis, reported as flow 
weighted monthly averages 

TOC – continuous 

 

1.1 Accident Management 

1. Use automatic process controls backed-up by 
manual supervision, both to minimise the 
frequency of emergency situations and to 

The manufacturing process is automated and 
controlled using a PLC system. 
 



maintain control during emergency situations. 
Instrumentation will include, where appropriate, 
microprocessor control, trips and process 
interlocks, coupled with independent level, 
temperature, flow and pressure metering and 
high or low alarms.  
 

This includes measures to prevent accidents such 
as level sensors and auto shut-off in the event of 
detection of high levels. 

2. Use techniques and procedures to prevent 
overfilling of tanks - liquid or powder- (eg. level 
measurement displayed both locally and at the 
central control point, independent high-level 
alarms, high-level cut-off, and batch metering).  
 

Level sensors and auto shut-off in place in the 
event of detection of high levels. 

3. Use measures to detect variation in effluent 
composition eg in-line TOC measurement (see 
monitoring section)  
 

pH and turbidity continuously monitored. 

4. Ensure that gross fat, oil and grease (FOG) 
does not block drains.  
 

This is not an issue at the site. 

5. Identify the major risks associated with the 
effluent treatment plant (ETP) and have 
procedures in place to minimise them.  
 

ETP failure is covered in the site emergency plan.  
Risks include failure of pH/turbidity probes, 
dosing, failure of DAF plant, failure to remove 
sludge in a timely manner (see emergency plan). 
 

6. Provide adequate effluent buffer storage so 
that you can stop spills reaching the ETP or 
controlled water, especially those spills with high 
organic strength.  
 

Spills may be contained by contents of the spill 
kits e.g. spill tubing, or within the drainage 
system by activating one or more of the 
envirovalves on the surface water system.  Spills 
to effluent system could be diverted to the 
divert tanks to prevent overloading the plant. 
 

7. Protect against spillages and leaks of 
refrigerants, especially ammonia.  

PPM in place to prevent leaks.  Ammonia release 
is covered in the site emergency plan. 

 
1.2 Energy Efficiency 

1. Recover heat from, for example, ovens, 
dryers, fryers, evaporators, pasteurisers and 
sterilisers, where a plate heat exchanger has a 
regeneration capacity up to 94%.  
 

Heat recovery on pasteurisers and sterilisers. 

2. For in-tunnel and tray ovens, fit heat 
exchangers to the exhaust flues to remove heat 
from exhaust gases and to heat inlet air.  
 

N/A 

3. Recover heat from condensed steam, for 
example, blanching and steam peeling.  
 

N/A 

4. Use multi-effect evaporators in large scale 
evaporator applications.  

N/A 



 

5. Minimise water use and use recirculating 
water systems.  
 

Water use for cleaning is minimised. CIP systems 
are automated and optimised to minimise use of 
water and detergent.  The last rinse of a wash 
can be used as the first rinse of the next wash.   
 

6. Ensure efficient operation of the refrigeration 
system – consider heat recovery from 
refrigeration system, reducing heat load, 
efficient operation on part load and fast closing 
doors/alarms on chilled storage areas.  
 

Heat pumps are being considered to recover 
heat from cooling water. 

7. Use spent cooling water (which is raised in 
temperature) in order to recover the heat.  
 

Heat pumps are being considered to recover 
heat from cooling water. 

8. Optimise efficiency measures for combustion 
plant, e.g. air/feedwater pre-heating, and use of 
excess air.  
 

Economiser specified on new boiler unit. 

 

 

1.3 Efficient use of raw materials and water 

• Identify and evaluate opportunities for 
the recycling or reuse of water, taking 
into consideration hygiene issues and 
practical constraints. An optimal scheme 
is likely to include a combination of:  

• sequential reuse (water stream used for 
two or more processes or operations 
before disposal)  

• counter-flow reuse, in which the water 
flows counter-current to the product so 
that the final product only comes into 
contact with clean water  

• recycling within a unit process or group 
of processes without treatment. 
Recirculating systems should be used to 
recycle water. (Once through cooling 
systems should not be used.)  

• the recycling of condensate as boiler 
feed water (where it is of suitable 
quality). Contaminated condensate 
should be used for lower grade cleaning 
activities e.g. yard washing  

• recycling following treatment - this may 
include tertiary treatment such as 
membrane technology.  

 

Water use for cleaning is minimised. CIP systems 
are automated and optimised to minimise use of 
water and detergent.  The last rinse of a wash 
can be used as the first rinse of the next wash.   
 
Boiler condensate returned to the hotwell. 
 
Cooling water recirculated. 
 
RO plant to be installed. 



2. Assess the potential environmental impact of 
raw materials and make substitutions where 
appropriate. Consider their degradation 
products when choosing cleaning materials. If 
caustic is used low mercury sodium hydroxide 
should be selected. Supercritical carbon dioxide 
is a suitable alternative to organic solvent useage 
for extraction of caffeine.  

Raw milk supplied from Arla farms.  Group 
sustainability strategy in place including working 
towards net carbon zero by 2050. 
 
Caustic supplied by Ecolab current specification 
for mercury is 0.05mg/Kg maximum. 

 

1.4 Avoidance, recovery and disposal of wastes 

1. Demonstrate that the chosen routes for 
recovery or disposal represent the best 
environmental option considering, but not 
limited to, the following:  

• all avenues for recycling back into the 
process or reworking for another 
process  

• composting  

• animal feed  

• other commercial uses, as tabulated in 
table 2 below  

• landspreading, but only under the 
following circumstances  

- you can demonstrate that it represents 
a genuine agricultural benefit or 
ecological improvement  

- you have identified all the pollutants 
likely to be present. These may 
substances from the process, from the 
materials of which your plant is 
constructed (e.g. reaching the waste by 
corrosion/erosion mechanisms), from 
materials related to maintenance (e.g. 
detergent). You should consider all 
these possibilities, for both normal and 
abnormal operation of the plant. You 
should validate your conclusions by 
chemical analysis of the waste.  

- you have identified the ultimate fate of 
the substances in soil.  

 

Site waste register specified disposal routes for 
all waste streams.  Cat 2 milk is destroyed; Cat3 
sent for animal feed.  Sludge disposed to AD 
plant.  Packaging waste streams recycled. 

2. Schedule production to minimise product 
changeovers and clean downs.  
 

Production planning will take into account the 
need to minimise product change overs.  
Cleaning is generally controlled by allowable 
milk retention times. 

3. Consider whether your packing line efficiency 
can be improved.  
 

Automated filling lines – 2 new fillers recently 
installed. 

 


