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1 INTRODUCTION 

1.1.1 Wardell Armstrong have been appointed to prepare an environmental permit 

application for Oxford Biomedica PLC. This report provides an assessment of how the 

site will comply with the requirements of the Environmental Permitting Regulations 

to apply the best available techniques (BAT) at the site in order to provide a high level 

of protection to the environment as a whole. 

1.1.2 Oxford Biomedica will manufacture pharmaceutical products including gene therapies 

and vaccines.  This will be regulated under section 4.5 of Schedule 1 of the 

Environmental Permitting (England and Wales) Regulations 2016, production of 

pharmaceutical products.  

1.1.3 The site is located in Oxford Business Park, in Cowley, Oxford.  There are commercial 

premises to the east of the installation and residential areas to the north, south and 

west. 

1.1.4 BAT for each sector are determined based on BAT Reference documents (BREF notes) 

produced by the European Commission.  These notes publish the findings of technical 

working groups who bring together good practice across the European Union to 

determine standards for the Industry. 

1.1.5 The BREF notes feed down into Environment Agency guidance, which may also include 

additional requirements specific to England. 

1.1.6 The Environment Agency have advised that the guidance for fine organic chemicals 

should be followed for this installation, as these BAT conclusions cover a range of 

industries including production of pharmaceuticals, although in this case production 

is largely a biological rather than a chemical process.    

1.1.7 The applicable guidance will therefore include 

• The Environment Agency’s guidance note S4.02 

• BREF note on Production of Fine Organics 

1.1.8 Sections 2 to 4 show how the site will comply with the requirements of these guidance 

notes. 
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1.1.9 Section 5 to 7 show how the site will comply with the additional requirements of 

Chapter 2 of the Industrial Emissions Directive addressing raw materials, energy usage 

and management of waste products. 

 

2 COMPLIANCE WITH ENVIRONMENT AGENCY GUIDANCE S4.02 

2.1.1 The Environment Agency set out their expectations in their guidance note S4.02 “ How 

to Comply with your Environmental Permit, Additional Guidance for Speciality Organic 

Chemicals.” 

2.1.2 Table 2.1 below summarises the requirements of the guidance and briefly outlines the 

measures Oxford Biomedica have in place in order to comply. 
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Table 2.1: Compliance with S4.02 

  Environment Agency Requirements How we meet BAT 

1 Management of Activities   

1.1 
Monitor and benchmark, annually. Use H1. Review 
Environmental Risk Assessment annually 

An environmental management system will be in place. 
The risk assessment and compliance with the EMS will be audited an annual 
basis and appropriate targets will be set for environmental improvements. 
H1 has not been used as there are no emissions to water, aqueous waste is sent 
off-site for treatment via tanker.  There are minimal emissions to air with most 
air recirculated into the building.  Some emissions of vapourised hydrogen 
peroxide occur during monthly sterilisation.  These have been modelled using 
ADMS.  

1.2 Use HSE Guidance 
 
Relevant HSE guidance followed 

1.3 Use most energy efficient equipment. 

The most energy efficient equipment has been selected, taking into account 
costs and efficacy of the equipment. 
Energy usage will be monitored with improvements made where technically 
and economically viable.  

1.4 
Efficient use of raw materials and water 
Recirculating heat exchange systems, reuse water in process 

Water is not reused, due to the need to maintain a sterile environment and 
ensure that only the desired cells and virus are present.   
The process is monitored and addition of oxygen and nutrients are controlled 
to promote growth and minimise wastage. 
Use of disinfectants will be monitored and excessive use managed and 
prevented. 
Reuse is implemented where appropriate but must align with the overriding 
need to maintain sterile conditions. 

1.5  

Avoidance, recovery and disposal of wastes Consider recycling, 
prove why not possible.  

Wastes are sent for incineration due the possibility of infectious materials being 
present.  An incineration route with energy recovery has been selected. 
Sodium hydroxide solution is sent for waste treatment. 
A need to maintain sterile conditions limits the opportunities for waste 
minimisation via reuse. 
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Table 2.1: Compliance with S4.02 

  Environment Agency Requirements How we meet BAT 

2 Operations   

2.1 Consider all potential environmental impacts, HazOp 

 
Environmental impacts have been considered and further detail is provided in 
the Environmental Risk Assessment. 
HAZOP assessments have been completed for all gas distribution systems, 
compressed air generation, bio containment and use of VHP.  Actions identified 
have been followed up, so that accident risks are managed and emissions are 
minimised. 

2.2 

Storage and handling of raw materials products and wastes 
Avoid incompatible substances, vent to safe location, use 
measures to reduce risk of contamination with bunds and leak 
detection, use HazOp to identify risk areas 

Hydrogen peroxide is stored in external secure bunded store to avoid reactions.  
Oxygen and oxygen/air mix stored externally in secure caged area away from 
the building and away from the site boundary, area kept free of weeds or 
combustible materials. Other materials stored in small containers inside the 
building.  Yellow bag and tiger bag wastes placed in bags and then into rigid 
bins with lids.  Sodium hydroxide solution stored in double skinned tanker.  
Plans are being made to provide a fully bunded tank for this waste.   
Incompatible materials are therefore kept separate and safe venting 
arrangements are in place where required. 

2.3 

Plant Systems and Equipment 
Systematic HazOp considers substance emissions and noise, 
optimise vacuum systems commensurate with load, 
instrumentation to detect reduced performance. 

Instrumentation provided to monitor process and maintain optimum 
conditions.  
Process fully contained inside processing suites within the building.  
HAZOP assessments completed as described above. 
No vacuum systems are used. 

2.3.1 

Over pressure HazOP for relief systems, procedures to avoid 
over pressure, maintain readiness of venting system pressure 
protection systems  

Process is monitored and maintained within set points. 
High temperature and pressure are not required, reactions take place at normal 
pressure and temperatures of around 37oC.  No venting is anticipated. 
Hazop completed for all gas distribution systems. 

2.3.2 

Heat exchangers and cooling systems 
Consider leak detection, use HazOP, use Industrial Cooling 
Systems BREF 

Although product must be stored at -80O C, quantities of product are small and 
the freezers are stand-alone units within the building. No major heating or 
cooling system with extensive pipework is required.  
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Table 2.1: Compliance with S4.02 

  Environment Agency Requirements How we meet BAT 

2.3.3 

Purging systems 
Assess VOCs carried by purge gas and ensure abatement 
adequate 

No requirement to purge gas systems.  VOCs unlikely to be present in emissions 
to air as the process is enclosed and takes place at low temperatures, so any 
organic compounds will remain in the suspension.  The process does not use 
organic solvents. 

2.4 

Correct selection of vessel types, assess alternative designs, 
review designs with a view to costs and business risks and raw 
material efficiencies of alternative process designs, maximise 
yields of selected design and minimise losses, optimise process 
control and management procedures, minimise losses to air or 
water - formally review, examine vent flow. 

Cell growth monitored and transferred to correct bioreactor size as 
appropriate. 
Process monitored and oxygen, air and nutrients controlled to maintain 
optimum conditions. 

  

Minimise liquid losses including those from cleaning 
Use HazOp - use flush bottom valves, minimise campaign 
changes, minimise pipe runs, using pressure rinsing to minimise 
volumes of rinse liquids, use dedicated equipment where 
possible. 

Raw material use will be monitored and efficiencies will be made where 
possible.  However, the nature of the process and the need to maintain sterile 
conditions means that cleaning will produce a significant waste stream.  

  
Minimise vapour losses 
Examine vent flows, consider how to enhance abatement 

There are no uncontrolled emissions to air from the process.  The process suites 
have individual ventilation systems with a series of HEPA filters, so abatement 
is optimised. 
No abatement is provided for H2O2 as this emitted only for a few hours each 
month.  Small quantities are used and the Air Quality Model shows that 
predicted environmental concentrations are well within the work place 
exposure limits. 
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Table 2.1: Compliance with S4.02 

  Environment Agency Requirements How we meet BAT 

2.5 

Separation stages 
Liquid-vapour separations -  optimise process design and 
control mechanisms and ensure fault conditions are notified. 
Liquid-liquid separations -  minimise mutual solubility, minimise 
breakthrough of organics phase into water phase, use dead 
man's handle, consider automatic detection, have hold or guard 
tank when separating to drain.  
Solid-liquid separations - correctly rinse solutions, use detection 
if solid breakthrough is a vulnerability, use guard filters, have 
good management procedures.                                           

Not applicable.  The process is a biological process and separation of product is 
achieved mainly using physical filters.  

2.6 

Purification  
Ensure good gas separation designs, effective column design, 
use enclosed filtration.   

Not applicable.  The process is a biological process and separation of product is 
achieved using mainly physical filters.  Separation takes place in enclosed 
filters.  Procedures in place for proper control of ion exchange. 

2.7 

 
 
Monitor the relevant process controls and set alarms and 
ensure they are controlled 

Temperature, pH and DO monitored and controlled in line with written 
procedures for each product.  

2.8 
Analyse to ensure good decision-making regarding process. 
Keep records according to management systems 

 
Standard procedures are followed with clear criteria for progression to next 
step. 
Records are kept of process monitoring for each batch to allow scrutiny of 
decision making. 

3 Emissions and Monitoring   

3.1 

Consider BREF "Common Waste Water Water and Waste Gas 
Treatment", identify main VOC constituents, assess vent 
heights for dispersion capability and assess fate of substances 
emitted, continuously monitor off gas concentration if off gas is 
environmentally significant. 

No emissions to sewer or surface water from the process. 
No emissions to air from the process.  Emission to air are only from the building 
ventilation system and medical grade HEPA filters are in place to remove 
microbes. 
Periodic emissions of VHP have been modelled and been shown to be well 
within workplace exposure limits. VOC should not be present as only very small 
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Table 2.1: Compliance with S4.02 

  Environment Agency Requirements How we meet BAT 
quantities of organic chemical are used and the process takes place at low 
temperature. Organic solvents are not used in the process. Continuous 
monitoring not required.   

3.1.1 

Point Source Emissions – to water 
Control all emissions to avoid breach of water quality 
standards. Maximise heat transfer, re-use coolants, monitor 
cooling water to ensure no leak into it from process, water in 
cleaning- minimise by pressure jetting rather than filling, strip 
process liquor if possible and re-use, storage of waste water. 

There are no point source emissions to water.  
No cooling water is used. 
It is impractical to reuse water.  All process water is stored and collected by 
tanker. 
Water use will be monitored and minimised as far as possible. 

3.1.2 
Point Source Emissions - to land 
Use settling ponds, recover solid catalysts to supplier. 

There will be no planned emissions to land.  Measures in place to prevent 
accidental releases. 

3.1.3 

Point Source Emissions - to air 
Abatement Guidance A3 (ref 3, Annex 2), recover by 
condensation or absorption 

No abatement required other than HEPA filters.  VOCs are not an issue as the 
process is mainly a biological one rather than an organic chemical process. 

3.2 Fugitive Emissions   

3.2.1 

Fugitive emissions to air 
Identify sources, minimise vents or use knock out pots on vents, 
manage storage to minimise losses by low temperatures, 
temperature control, tank insulation, inventory management, 
specific release treatment (ed absorption) 

Good housekeeping with SOPs for transfer of liquids. Lids to remain in place 
other than when a drum/container is in use. Storage containers inspected and 
kept in good condition.  
Other than the initial small scale cell growth the process takes place in a sealed 
system.  



OXFORD BIOMEDICA PLC 
APPLICATION FOR AN ENVIRONMENTAL PERMIT 
ASSESSMENT OF BEST AVAILABLE TECHNIQUES  

 

 

ST18804/Final 
OCTOBER 2021 

 8 

 

 

Table 2.1: Compliance with S4.02 

  Environment Agency Requirements How we meet BAT 

3.2.2 

Leaks, and spillages. Hard surfacing in prime movement areas, 
drain hard surfacing subject to potential contamination to avoid 
run-off to ground. Consider locations of high environmental 
sensitivity. See Policy and Practice for the Protection of 
Groundwater EA document. Site surveys could be part of EMS.  

Secondary containment provided by the impermeable flooring inside the 
building.  The vast majority of chemicals are held in small quantities only, in 
small drums or containers. Other than the early stages of cell growth, when 
materials are transferred between flasks by pipette, the process is fully 
enclosed with transfer between vessels by pump. 
 H2O2 stored in secure bunded external store away from other materials.  
Sodium hydroxide solution stored in suitable drums in the bunded caustics 
store.  Wastewater stored in double skinned tanker externally.  Fully bunded 
tank to be provided. 
Spill kits available and staff trained in their use. 
Regular inspection of bioreators, containers, flooring etc to ensure primary and 
secondary containment remains fit for purpose. 

3.3 

Odour 
Manage site to prevent odour emissions. Model and ensure 
highest performance to be BAT. Use H4 guidance. 

The process is fully enclosed and takes place inside the processing suites.  Each 
suite has its own ventilation system with negative pressure, as appropriate, so 
air does not escape via doorways but is directed into the system. 80% of air is 
vented back into the building after treatment via HEPA filters. 
Emissions of odour are not expected from the process. 
Waste is stored bagged and placed in rigid bins and is collected on a regular 
basis, so odour is not expected from waste storage. 
Wastewater is contained in a fully sealed tank and is collected on a regular 
basis. Emissions of odour are not expected from wastewater. 

3.4 

Noise and Vibration 
Enclose noisy processes. Fit silencers if needed. Minimise blow 
downs of equipment where possible 

Equipment is not inherently noisy and is housed within the process suites 
within the wider building.  Emissions of noise from the process are not 
expected. 
Sources of noise will be only from the ventilation system and from vehicle 
movements.  Noise is not expected to have any impact on any receptors. 
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Table 2.1: Compliance with S4.02 

  Environment Agency Requirements How we meet BAT 

3.5 

Monitoring and reporting emissions to air and water 
Analyse a broad spectrum of potential releases when setting 
release limits. Measure regularly the substances of highest 
concern. Consider "whole effluent toxicity" monitoring is 
release has uncertain capacity for harm 

There are no emissions to water. 
It is not proposed to monitor emissions to air. 80% of air is recirculated into the 
building.  HEPA filters are pressure tested sixth monthly in high risk areas and 
annually elsewhere to ensure there are functioning correctly. 

3.5.1 

Monitoring and reporting waste emissions 
Monitor and record physical and chemical composition of 
waste, hazard characteristics, handling precautions and 
incompatible substances 

Waste streams are well understood.  Waste is stored in appropriate containers 
with secondary containment where required.  A record is kept of its hazardous 
properties.  Wastes are segregated to prevent incompatible substances coming 
into contact.  Records of the waste quantities sent off site are maintained. 

4 Emission Bench Marks   

 No relevant benchmarks for process 

There are no relevant benchmarks for this process given in the guidance. No 
monitoring is intended as emissions to air are minimal.  However, HEPA filters 
will be subject to testing to ensure they are operating correctly.  VHP will be 
carefully controlled so as to achieve good sterilisation whilst minimising 
emissions. 
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3 COMPLIANCE WITH BREF NOTE FOR FINE ORGANICS 

3.1.1 Chapter 5 of the BREF Note sets out indicative BAT for the fine organics sector. Table 2.2 shows how the installation has been designed 

to comply with these requirements. 

Table 3.1: Compliance with BREF Note for Fine Organics 

 BAT Requirement How we meet BAT 

Integrate Environmental Issues and Health and Safety into 
Design 

 Health and safety and environmental issues considered in design and HazOp used where appropriate. 

Maximise input materials into product The majority of process inputs are to support the growth of the product but they will not form part of 
the product itself. 
Due to the need to ensure a sterile environment many of the waste products arise from disinfection of 
the equipment and work areas, or from PPE such as hairnets, gloves, overalls etc. 
 

Use raw materials with lower toxicity Disinfectants used for general cleaning are non-hazardous.  There is a balance between using less 
hazardous materials and achieving cost effective sterilisation of the production line.  This will be kept 
under review. 
 

Avoid use of auxiliary substances eg separation agents Auxiliary substances used are necessary to promote growth, provide a buffer, instigate lysis etc.  
Without these materials it would not be possible to produce the product.  However raw material use 
will be reviewed regularly and use will be minimised where possible, whilst maintaining the quality of 
the product. 
 

Minimise energy use Energy use will be monitored and efficiencies made where practical. 
 

Use renewable feed stock Quality is an overriding factor due to use in medical product.  Renewable feed stock will be considered 
and used where practical. 
 

apply catalytic reagents, which are typically superior to 
stoichiometric reagents 
 

Not applicable. This is a biological rather than a chemical process. 
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Table 3.1: Compliance with BREF Note for Fine Organics 

 BAT Requirement How we meet BAT 

BAT is to carry out a structured safety assessment for normal 
operation and to take into account effects due to deviations of 
the chemical process and deviations in the operation of the 
plant. 
 

HazOp completed for gas distribution systems, compressed air, bio containment and VHP use. Any 
actions from these assessments have been addressed. 

Limit risks from handling and storage Suitable storage provided either inside the building or in designated external storage areas with safety 
measures in place 
SOPs in place 
Staff training provided 
 

Minimise emissions 
a)using closed and sealed equipment 
b) closing the production building and ventilating it 
mechanically 
c) using inert gas blanketing for process equipment where VOCs 
are handled 
d) connecting reactors to one or more condensers for solvent 
recovery 
e) connecting condensers to the recovery/abatement system 
f) using gravity flow instead of pumps (pumps can be an 
important source of 
fugitive emissions) 
g) enabling the segregation and selective treatment of waste 
water streams 
h) enabling a high degree of automation by application of a 
modern process control system in order to ensure a stable and 
efficient operation. 
 

Other than the early stages of cell growth the process is fully enclosed with the suspension pumped 
between vessels.   
Aliquoting will take place in an enclosed unit. 
All processing is within one of four process suites, each with its own ventilation system that prevents 
emissions to air other than via the HEPA filters. 
Control of solvent recovery is not required as organic solvents are not used and the process takes place 
at low temperature. The only organic chemical used has a relatively high boiling point and will not be 
readily emitted to air. 
Inert blanketing is not required as the main element of the suspension is water. No flammable 
materials should be present. 
System is automated where appropriate, giving high levels of control for all parts of the process. 

Minimise spills and ensure leaks are detected SOPs in place for handling raw materials, products and waste.   
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Table 3.1: Compliance with BREF Note for Fine Organics 

 BAT Requirement How we meet BAT 

Transfers between vessels larger than 850ml pumped so the process is enclosed. 
Equipment, process and storage areas inspected daily for signs of leaks or damaged or corroded 
containers that may lead to leaks. 
 

provide sufficient retention volumes to safely retain spills Process vessels and most raw materials are relatively small in volume and leaks or spills will be 
retained by the building floor and cleared immediately upon detection using spill kits 
Wastewater is currently held in a double skinned tanker prior to removal from site.  New wastewater 
tank to be installed with bund constructed to hold 110% of the capacity of the tank.  All loading points 
to be located inside the bund. 
 

a) Carry out loading and unloading only in designated areas 
protected against leakage run-off 
b) storing and collecting materials awaiting disposal in 
designated areas protected against leakage run-off 
c) fitting all pump sumps or other treatment plant chambers 
from which spillage might occur with high liquid level alarms or 
regularly supervising pump sumps by personnel instead 
d) establishing programmes for testing and inspecting tanks and 
pipelines including flanges and valves 
e) providing spill control equipment, such as containment 
booms and suitable absorbent material 
f) testing and demonstrating the integrity of bunds 
g) equipping tanks with overfill prevention. 

Raw materials are generally received in small containers and will be transferred to safe storage within 
the building or a segregated bunded store.  The yard area has concrete or tarmac surfacing which will 
prevent spills soaking away. 
Wastewater is kept in an appropriate tank. Other wastes are solid waste which will be bagged and 
stored in lidded bins to prevent leachate. 
All operations are supervised.  Pump sumps are not an issue.  Small scale peristaltic pumps are used to 
move liquids between reactors. 
Inspection and maintenance programme in place for equipment and infrastructure 
Spill kits will be available 
Bund to be constructed to required standard and subject to regular visual inspection. 

BAT is to contain and enclose sources and to close any openings 
in order to minimise uncontrolled emissions of VOC 

Bioreactors are sealed. 
Measures in place to minimise fugitive emissions during transfer. 
Processing inside process suites with controlled ventilation. 
 

BAT is to keep equipment closed for rinsing and cleaning with 
solvents  

Cleaning does not use organic solvents but will be carried out with vessels closed. 
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Table 3.1: Compliance with BREF Note for Fine Organics 

 BAT Requirement How we meet BAT 

 

BAT is to close any unnecessary openings in order to prevent air 
being sucked to the gas collection system via the process 
equipment. Air tightness should be tested 
 

There are no emissions to air from the process.  
Process is in an enclosed system. 

BAT is to apply shock inertisation instead of continuous 
inertisation 
 

Not applicable. Process takes place in aqueous solution and the mixture will not be flammable. 

BAT is to minimise the exhaust gas volume flows from 
distillations by optimising the layout of the condenser. 
 

Not applicable. Distillation is not used. 

BAT is to carry out liquid addition to vessels as bottom feed or 
with dip-leg, unless reaction chemistry and/or safety 
considerations make it impractical 
 

Liquid addition to the bioreactors is pumped via pipeline as part of the enclosed process.  

BAT is to minimise the accumulation of peak loads and flows 
and related emission concentration peaks 
 

Process controlled to allow control of all emissions. 

BAT is to apply countercurrent product washing where the 
production scale justifies the introduction of the technique 
 

Not applicable.  There is no requirement to wash the product. 

BAT is to apply water-free vacuum generation 
 

Vacuum system not required. 

For batch processes, BAT is to establish clear procedures for the 
determination of the desired end point of the reaction 
 

The process is well understood and procedures are in place to determine the end point of the reaction 
for each batch. Monitoring will be undertaken for cell growth.  End point for virus based on a set time. 

BAT is to apply indirect cooling 
 

Cooling not required during process. 
Product transferred to freezer once aliquoted into sealed containers. 
 



OXFORD BIOMEDICA PLC 
APPLICATION FOR AN ENVIRONMENTAL PERMIT 
ASSESSMENT OF BEST AVAILABLE TECHNIQUES  

 

 

ST18804/Final 
OCTOBER 2021 

 14 

 

 

Table 3.1: Compliance with BREF Note for Fine Organics 

 BAT Requirement How we meet BAT 

BAT is to establish mass balances for VOCs 
 

Not applicable.  VOCs are not a major part of the process.  Ethanol is used within the TFF and AEX 
buffer solutions but makes up only 0.5% of the solution. TRIS is also used in buffer solutions but is not 
particularly volatile.  At the low temperatures used within the process it is unlikely any organics will be 
emitted to air. 

BAT is to carry out a detailed waste stream analysis in order to 
identify the origin of the waste stream and a basic data set to 
enable management and suitable treatment of exhaust gases, 
wastewater streams and solid residues 

The production process is well understood.  There are no process emissions to air.  Liquid and solid 
wastes are identified and systems are in place to manage them. 

Assess Waste Water Stream for 
Volume per batch 
Batches per year 
Volume per day 
Volume per year 
COD or TOC 
BOD5 
pH 
Bioeliminability 
Biological inhibition, including nitrification 
Solvents 

Wastewater will be assessed to determine the quantity and quality including: 
The volume of wastewater per batch, per day and per year will be monitored. 
Wastewater has been tested to confirm pH is in line with the permitted limits for the waste treatment 
site. 
No organic solvents should be present. The organic content will be biological and therefore suitable for 
treatment by standard wastewater treatment methods.  The main issue for treatment is the high pH 
with neutralisation being necessary. 

For emissions to air, BAT is to monitor the emission profile 
which reflects the operational mode of the production process 
In the case of a non-oxidative abatement/recovery system, BAT 
is to apply continuous monitoring system (e.g. FID), where 
exhaust gases from various processes are treated in a central 
recovery/abatement system  
BAT is to individually monitor substances with ecotoxicological 
potential if such substances are released 

There are no emissions to air from the process. 
Emissions are from the general building ventilation only, treated by HEPA filter. 
No exhaust gases to monitor. 

BAT is to re-use solvents as far as purity requirements  
allow, by: 

The process does not rely on organic solvents. The process takes place using aqueous solutions.  
Ethanol makes up just 0.5% of the TFF and AEX buffer solution. 
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Table 3.1: Compliance with BREF Note for Fine Organics 

 BAT Requirement How we meet BAT 

a) using the solvent from previous batches of a production 
campaign for future batches as far as purity requirements allow  
b) collecting spent solvents for on-site or off-site purification 
and re-use  
c) collecting spent solvents for on-site or off-site utilisation of 
the calorific value  

Solvent recovery is not practical. 

BAT is to recover solvents from wastewater streams for on-site 
or off-site reuse. 

Wastewater contains minimal solvent, recovery is not practical. 

BAT is to remove purgeable CHCs from wastewater streams, 
e.g. by stripping rectification or extraction and to achieve sum 
concentrations <1 mg/l in the outlet from pre-treatment or to 
achieve sum concentrations of <0.1 mg/l in the inlet to the on-
site biological WWTP or in the inlet to the municipal sewerage 
system 

No chlorinated hydrocarbons are used on site and these should not be present in wastewater.  There 
will be no on-site water treatment 

BAT is to ensure that the elimination in a joint wastewater 
treatment is overall not poorer than in the case of on-site 
treatment. 

Wastewater removed by specialist contractor to allow proper treatment. 

Suitable Environmental Management System required The site will be operated under an EMS which has been developed in line with EA guidance. 
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4 RAW MATERIALS 

4.1.1 An inventory of raw materials will be maintained.  The initial list is provided as 

Appendix 1.  

4.1.2 Raw material usage will be reviewed at least once every four years, to assess whether 

more environmentally friendly alternatives have become available or whether there 

are efficiencies that can be made.  Research and development is ongoing and 

improvements will be made as and when possible. 

4.1.3 All new raw materials will be assessed to confirm their properties and ensure that 

proper storage and handling procedures are put in place before the material is 

received on site. 

4.1.4 The site will use 1,957m3 of water a year from mains supply. 

4.1.5 Water usage will be monitored and efficiencies will be made where possible.  Reuse 

of water is impractical and all process water will be taken off site for treatment. 

 

5 WASTE 

5.1.1 Waste from the process is listed in Table 5.1, below.  Solid waste is measured by 

volume, with approximately 1,502 bins of yellow bag waste and 534 bins of tiger bag 

waste produced each year. 

5.1.2 Tonnages for solid wastes estimated based on the Scottish Environment Protection 

Agency’s spreadsheet of UK conversion factors for wastes. That is, for 18 01 03* 

(infectious waste) 0.225 tonnes per metre cubed, 18 01 04 (clinical waste not subject 

to special requirements) 0.21 tonnes per metre cubed.
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Table 6.1: Inventory of Wastes Arising 

Waste Tonnes per 

Annum 

Hazardous Form Maximum 

on Site 

Stored Fate 

Process water with up to 10% 

sodium hydroxide 

800 H314 causes severe skin 

burns and eye damage 

H318 causes serious eye 

damage 

Liquid 50m3 Currently stored in double skinned 

tank. 

Bunded storage tank to be installed 

September 2021. 

Tank resistant to corrosive properties. 

Collected for waste 

treatment off site. 

Hydrogen peroxide solution  0.1 H271 strong oxidiser may 

cause fire or explosion 

H302 harmful if swallowed 

H318 causes serious eye 

damage 

Liquid 100l Stored in suitable drum in external 

bunded store 

Collected for treatment at 

hazardous waste site 

Wipes, packaging, plastic 
piping, PPE etc from 
processing suite or known to 
contain 
bacterial, fungal or virus 
waste 

261 Infectious Solid 25x770l bins Yellow bags placed in rigid bins for 

yellow bag waste 

High temperature (clinical 

waste) incinerator 

PPE and mop heads and wipes 
from general cleaning etc 
outside process suite. 

87 Non-hazardous Solid 10 x 770l 

bins 

Tiger bags placed in rigid bins Sent to municipal incinerator 
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5.1.3 The volume of each batch of wastewater will be recorded.  Wastewater is not currently 

monitored as the pH has been assessed and it has been confirmed that the waste falls 

within the limits of the off-takers environmental permit.  If there are any changes to the 

process or to the off-taker, then fresh analysis will be taken in order to fulfil the duty of 

care and allow informed decisions regarding waste treatment. 

5.1.4 Wastewater will be collected by tanker and will be sent for treatment and disposal at an 

appropriately permitted hazardous waste site. 

5.1.5 Yellow bags and tiger bags are collected in a bunded trolley and transferred into closed 

rigid bins. Recycling of this waste is impractical due to contamination with infectious 

material, contamination with disinfectants and use of composite materials.  Waste is 

collected on a regular basis and sent for appropriate incineration with energy recovery 

which at the current time is the best environmental option. 

5.1.6 Records will be kept including: 

• copies of transfer notes or consignment notes for all loads of waste removed, 

• quantities of waste arising, 

• waste carriers, 

•  the waste treatment site with a note of their permit number. 

5.1.7 At least once every four years a waste audit and review will be undertaken to establish 

whether there are opportunities to reduce waste or move waste streams up the waste 

hierarchy.    

 

6 ENERGY 

6.1 Energy Baseline 

6.1.1 Predicted energy usage for the first year and associated emissions are provided in 

the tables below.  These will be used to as a benchmark against which to plan and 

report improvements in energy efficiency. 
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6.2 Specific Energy Requirements 

6.2.1 The specific energy consumption (SEC) for the site is defined as kWh of energy used 

per litre of product manufactured. This will enable a like for like comparison of energy 

usage between different years, taking into account any differences in how busy the 

site has been and how much product has been manufactured. 

6.2.2 The calculation of specific energy consumption will be completed annually to allow 

assessment of how well any energy saving initiatives are working. Table 7.2 shows a 

prediction of the Specific Energy Requirement for the first year of operation. 

 

Table 7.1: Projected SEC for First Year of Operation  

Year Total Energy 
Consumption (MWh) 

Total product 
(litres) 

Projected SEC for year 
(MWh/litre) 

1 9,578.094 3,591 2.667 

 

6.2.3 The site manufactures relatively small quantities of very specialist products.  Due to the 

need to heat the process, freeze and store the product at very low temperatures and 

maintain high levels of cleanliness the process is energy intensive.  The ventilation system 

in particular has a high energy usage as to maintain cleanliness the number of air changes 

per hour are far higher than they may be in a less sensitive industry. 

  

6.3 Carbon Dioxide Emissions Associated with Energy Usage 

6.3.1 Table 15.3 shows the estimated annual carbon dioxide emissions associated with energy 

usage at the site.   

Table 7.1: Predicted Energy Consumption 

Energy Source Units/year as delivered MWh  At primary source Unit MWh /year 

Natural gas 652 652 

electricity 3,719.206 8,926.094 b 

Total MWh 4,371.206 9,578.094 

a. Electricity use multiplied be conversion factor of 2.4 to account for losses in transmission and 

distribution (https://www.gov.uk/guidance/assess-the-impact-of-air-emissions-on-global-

warming#greenhouse-gases-impact-of-your-emissions) 
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Table 15.2: Annual Carbon Dioxide Emissions from Energy Use 

Energy source Primary Energy 
Usage  
(MWh) 

Conversion factor & 
CO2 factor 

CO2  
(tonnes per annum) 

Natural gas 652 0.19* 123.88 

Electricity 8,926.094  0.166 1,481.732 

TOTAL CO2 Emissions   1,605.612 

1.  * Conversion factors taken from  https://www.gov.uk/guidance/assess-the-impact-of-air-
emissions-on-global-warming#greenhouse-gases-impact-of-your-emissions accessed on 32d 
August 2021. 

2.  

 
 

6.4 Energy Efficiency Plan 

6.4.1 Basic energy saving measures are in place including: 

• appropriate insulation of heating and cooling systems to minimise losses, 

• A preventative maintenance programme in place with all equipment inspected and 

serviced to ensure efficiency is maintained, 

• Selection of the most energy efficient equipment wherever possible. 

6.4.2 Energy usage will be recorded and will be reviewed at least once every four years to assess 

whether opportunities exist to make savings.  Where any potential savings are identified 

plans will be put in place to implement them as soon as is practical. 

 

https://www.gov.uk/guidance/assess-the-impact-of-air-emissions-on-global-warming#greenhouse-gases-impact-of-your-emissions
https://www.gov.uk/guidance/assess-the-impact-of-air-emissions-on-global-warming#greenhouse-gases-impact-of-your-emissions
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BAT Assessment Appendix 1  Raw Materials and their Fate

Part No Consumable Description GHS labels Waste Route 
NUMBER AT 

SITE
Volume MAX VOLUME CAPACITY 

OBT0789 Benzonase Endonuclease None Tanker Collection 
81

5000000 U Small quantities 

OBT0894 10x Lysis Buffer 500 mM Tris, 20 mM MgCl2, 50% (w/v) Sucrose, 10% (v/v) PS 20, pH 8.0 Corrosive Tanker Collection 6 200L 1200

OBT0896 1x Lysis Buffer 50 mM Tris, 2 mM MgCl2, 5% (w/v) Sucrose, 1% (v/v) PS 20, pH 8.0 Corrosive Tanker Collection 14 200L 2800

OBT0898 AEX Equilibration Buffer 50 mM Tris, 1 mM MgCl2, 5% (w/v) Sucrose, pH 8.0 Corrosive Tanker Collection 15 200L 3000

OBT0912 AEX activation / strip 1M NaCl Corrosive Tanker Collection 15 200L 3000

OBT0900 AEX Wash Buffer 50 mM Tris, 222 mM NaCl, 1mM MgCl2, 5% (w/v) Sucrose, pH 8.0 Corrosive Tanker Collection 16 200L 3200

OBT0902 AEX Elution Buffer 50 mM Tris, 444 mM NaCl, 1 mM MgCl2, 5% Sucrose, pH 8.0 Corrosive Tanker Collection 4 200L 800

OBT0904 AEX dilution buffer / TFF DF Buffer 35 mM NaCl, 10 mM Histidine, 1 mM MgCl2, 0.1 mM EDTA, 7.5% (w/v) Sucrose, 0.5% (v/v) Ethanol, pH 6.6 Tanker Collection 17 200L 3400

OBT0906 Bioburden Removal Filtration Equilibration Buffer 35 mM NaCl, 10 mM Histidine, 1 mM MgCl2, 0.1 mM EDTA, 7.5% (w/v) Sucrose, 0.1%(w/v) PS80, 0.5% (v/v) Ethanol, pH 6.6 Tanker Collection 8 50L 400

OBT0908 Sanitization 1.0M Sodium Hydroxide Corrosive Tanker Collection 12 200L 2400

OBT0916 Flush / Sanitization 0.5M Sodium Hydroxide Corrosive Tanker Collection 8 200L 1600

OBT0756 Flush Purified water or WFI None Tanker Collection 15 200L 3000

OBT0914 Polysorbate 80 PS80 10% (w/v) Tanker Collection 3 5L 15

OBT0910 AEX Load Adjustment Buffer 5M NaCl Corrosive Tanker Collection 4 50L 200

OBT0939 Antifoam FoamAway irradiated AOF (3% Simethicone) Tanker Collection 28 2.5L 70

OBT0985 Working host cell bank T-REx HEK293 None Tanker Collection 46 1mlVIAL 46ml

OBT0770/OBT0839/OBT0840 Basal Medium BalanCD HEK293 medium None Tanker Collection 303/10/8 1L/ 100L/ 200L 303/1000/1600

OBT0919/OBT0771 Supplement Glutamax-1 None Tanker Collection 34/206 5L/ 100ML 170/20600ml

OBT0837 Supplement BalanCD HEK293 Feed None Tanker Collection 21 50L 1050

OBT0918 Working Virus Seed AZD1222 None Tanker Collection 122 30ML 3.66

OBT1008/OBT1009 1M Sodium Carbonate Na2CO3 Corrosive Tanker Collection 53/54 5L/ 20L 265/1080

n/a Bulk gas Air Explosive in cannister N/A 217350

n/a Bulk gas Liquid N2 Freeze burns/ explosive in cannisters N/A 1000

n/a Bulk gas O2 gas (60%) Oxidiser/ explosive in cannister  N/A 1799793

n/a Bulk gas O2 gas (100%) Oxidiser/ explosive in cannister  N/A 9423L

Bulk gas Bulk CO2 Explosive in cannister N/A 6597L

n/a Bulk gas Back up CO2 cannisters Explosive in cannister N/A 327897

OBT0943 Suite and  MSC sterilier Liquid  H2O2 Corrosive/Oxidiser/Harmful

 Gas is through air handling system

 Liquid is stored in bottles and 

collected 2.5L 60L

OBT0532 Rotational disinfectant Compliance 100® Alpha Harmful to aquatic life Mop heads binned 128 500ML 64

OBT0533 Sporicidal disinfectant Compliance 100® Beta Harmful to aquatic life Mop heads binned 103 500ML 51.5

OBT0167 Sporicidal disinfectant* Zyceine Harmful to aquatic life Mop heads binned 402 IS A WIPE IS A WIPE 

OBT0584/OBT0585 Sporicidal disinfectant* Klercide Low Residue Peroxide Harmful N/A 100/400 1L / OBT0585 IS A MOP 100/MOP

OBT0152/OBT0154 Sanitiser

70/ 30 Iso Propal Alcohol (IPA)

Flammable/ Harmful Wipes binned 
257/624

1L / OBT0154 IS A WIPE 257/WIPE 

OBT0441 Bioballs Bacillos subtillis Biohazard Clinical waste bins 1 NO U.O.M on IFS or packageing NO unit of measurement availble 

OBT0444 Bioballs Eshericia coli Biohazard Clinical waste bins 1 NO U.O.M on IFS or packageing NO unit of measurement availble 

OBT0439 Bioballs Pseudomonas aeroginosa Biohazard Clinical waste bins 1 NO U.O.M on IFS or packageing NO unit of measurement availble 

OBT0442 Bioballs Candida albicans Biohazard Clinical waste bins 1 NO U.O.M on IFS or packageing NO unit of measurement availble 

OBT0443 Bioballs Asperigillus brasilliensis Biohazard Clinical waste bins 1 NO U.O.M on IFS or packageing NO unit of measurement availble 

OBM0210 Viral Vector HIV-1 based viral vector Biohazard Clinical waste bins IFS only shows U.O.M is ML Extremely small amounts 

OBN0972 (GRAM STAINING KIT) Gram Staining reagent Grams Iodine 

Toxix to aquatic life 

Harmful to skin Clinical waste bins 
5

50 microgram Extremely small amounts 

OBN0972 (GRAM STAINING KIT) Gram Staining reagent Crystal Violet

Harmful to aquatic life 

Irritant to eyes Clinical waste bins 
5

50 microgram Extremely small amounts 

OBN0972 (GRAM STAINING KIT) Gram Staining reagent Grams differentiatior 

Flammable 

Irritant to eyes, skin and respiratory system Clinical waste bins 
5

50 microgram Extremely small amounts 

OBN0972 (GRAM STAINING KIT) Gram Staining reagent Safranin Flammable Clinical waste bins 5 50 microgram Extremely small amounts 
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