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NON-TECHNICAL SUMMARY  

Introduction 

Concept Life Sciences Integrated Discovery & Development Services Limited (CLS) Sandwich currently 

operate a research and development laboratory for small scale clinical trial active pharmaceutical ingredient 

(API) manufacture to 2 kg batch sizes. As part of an expansion projects, CLS are now looking to develop a 

commercial production facility to produce larger scale API’s and have acquired, as a tenant, a separate 

facility (Building 901) to enable manufacture of clinical trial API materials to 5 kg batch sizes. 

The proposed activity to be undertaken in Building 901 by CLS falls under the Environmental Permitting 

(England and Wales) Regulations 2016 as follows: 

SECTION 4.5 Pharmaceutical Production 

Part A(1)(a) Producing pharmaceutical products. 

In addition to the main activity, the following directly associated activities (DAAs) will be carried out at the site: 

• Storage and handling of raw materials and chemicals; 

• Chiller units providing cooling using glycol/water 

This application introduces the site as well as a summary of the key assessments and results provided as part 

of the application for a new bespoke installation environmental permit. 

Activity Description 

The installation comprises of a manufacturing area housed within a building (Building 901) containing walk in 

fume hoods, a scrubber system, a separate area for housing drying ovens, a materials storage area, office 

and welfare facilities.  The building upper floor houses the associated building infrastructure and equipment 

such as fume hood extraction fans, air handling units and power. 

CLS plan to install and recommission six reaction vessels up to 140 litres, two filter driers, two drying ovens, 

a glovebox and associated small mobile equipment to enable the manufacture of API for commercial sales.  

The raw material reagents and packaging for the processes will be stored within Building 901. An analytical 

laboratory and office area will be housed within the facility to support the activities. There will be an external 

storage area for solvents to be used in the process and waste produced by the facility. 

Heating and cooling to the reaction vessels is provided through the use of electrically powered mobile 

heating/cooling units, condensers using water/glycol as chilling media for abatement. The drying oven will 

utilise hot water and vacuum services. Heat in the form of hot water is provided by a local electrically 

powered heater with integral circulating pump. This heats the circulating jacket of the oven. Bottled nitrogen 

to provide inert atmosphere for reaction vessel inertion. 

Process wastes such as solvents will be stored in suitable rated containers prior to being sent for 

incineration. 

The reactions will vent to atmosphere via a wet scrubber using either water, acid or alkali scrubbing liquor as 

required by the reaction chemistry. The laboratory facility and fume hoods will be under negative pressure 

with unabated emissions to atmosphere. 

The operation is designed to run one manufacturing process in two reaction vessels and full occupancy in 

2020 should generate approximately six campaigns and 15 to 30 kg of clinical trial API. The operation has 

the capability to increase to six reaction vessels in 2021 with the production of up to 90kg of clinical API per 

annum. 
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Permit Application 

A full description of all operations is provided within the application. Application forms can be found in 

Appendix A. Site plans and layouts can be found in Appendix B. 

An environmental risk assessment (ERA) (Appendix C) has been carried out to assess the potential impacts 

of odour, noise and vibration, fugitive emissions, visible plumes, and accidents ranges.  These impacts have 

been assessed and range from ‘not significant’ to ‘low’.  

A H1 assessment has been carried out in order to assess the potential impacts of the emissions to air from 

the scrubber abatement unit. This has concluded that the emissions screen out as significant, however, as 

there is currently no data to support this assessment, a verification report shall be produced once the site is 

operational to demonstrate the assessment of air quality emissions is correct. 

A full description of the condition of the site at the time of this application is provided in the Site Condition 

Report (Appendix D), which provides a coherent record of the site and its baseline conditions at the time of 

permitting. An assessment of relevant hazardous substances used, produced and emitted by the facility has 

been carried out in accordance with the Industrial Emissions Directive and can be found at Appendix D. 

An environmental management system (EMS) is in the process of being developed on site, which will cover 

the elements required by the Environmental Permit; this includes details of the site operations, maintenance 

procedures, accident and incident management; non-conformances and complaints procedures; staff 

training and records management. 

A Multi Product Protocol (MPP) has been written for the facility due to the changing nature of the active 

pharmaceutical ingredients produced for customers.  This can be found in Appendix E. 

In summary the proposed facility has been designed and is operated to ensure that significant impacts to the 

environment and human health do not arise as a result of its operation.  The main plant will operate techniques 

that are proven and reliable and are concluded to represent Best Available Techniques (BAT). 
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1 INTRODUCTION 

1.1.1 This document and its supporting appendices form the application for an environmental permit for 

the Concept Life Sciences Integrated Discovery & Development Services Limited (CLS) active 

pharmaceutical ingredients (API) production facility in Sandwich, Kent. 

1.1.2 The facility comprises of a relatively small two storey building, with a single point source emission 

from the manufacturing process. This emission point is elevated above the roof height by 3 m and 

has a diameter of 50 mm and has a twin scrubber abatement system. There are no emissions to 

land or water. 

1.1.3 The purpose of the facility is to develop APIs for customers as part of their new drug discovery 

processes. This work is done on a discrete batch basis and does not involve any continual 

production processes.  

1.1.4 At full capacity with all four reaction vessels being utilised the anticipated production capacity is up 

to 90kg /annum. 

1.1.5 The activity is captured under Schedule 1, Section 4.5 Part A1(a) of the Environmental Permitting 

(England and Wales) Regulations 2016 (EPR) as there is no trigger value in terms of 

manufacturing capacity for the application of the Regulations and they are applied due to the 

activity being a commercial manufacturing process. 

1.1.6 CLS is unable to meet the criteria for a low impact installation as they are unable to guarantee that 

the activities will not exceed the limits set on hazardous waste production and there will be point 

source emissions to air from the facility which rely on active abatement for releases to the 

environment. 

1.2 Background 

1.2.1 CLS is a knowledge-based, science-led business providing a wide range of innovative and 

integrated solutions to clients in the pharmaceutical, biotechnology, food, environmental, 

agrochemical, petrochemical, chemical and consumer products sectors. We also work closely with 

academic groups. 

1.2.2 Formed in 2014, the business has expanded through a mix of organic growth and targeted 

acquisition. Today, the business is home to more than 700 employees, working from ten sites 

across the UK, sharing a common focus on problem solving, quality, collaboration, communication 

and flexibility. 

1.2.3 By bringing together teams of highly trained scientists, excellent laboratory facilities and an in-

depth understanding of our core markets, we have created a business that is greater than the sum 

of its parts.  This synergy means we have the in-house resources to offer a range of integrated 

services to our clients. 

1.2.4 The operations supports discovery and development in the pharmaceutical, biotechnology, 

agrochemical, chemical and consumer industries 

1.2.5 CLS have acquired, as a tenant, a production facility (Kilo facility in building 901) at the Discovery 

Park to enable manufacture of clinical trial API materials of typically 5 kg batch sizes. 

1.2.6 The Kilo facility is a separate building at Discovery Park which was previously owned and used by 

Pfizer until production was finished and the process decommissioned in 2009. The building has 

since been unoccupied. 

1.2.7 The building comprises of a manufacturing area containing walk in fume hoods, a scrubber 

system, a sperate area for housing drying ovens, a materials storage area, office and welfare 
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facilities.  The upper floor houses the associated building infrastructure and equipment such as 

fume hood extraction fans, air handling units and power. 

1.2.8 CLS plan to recommission six reaction vessels up to 140 litres, two filter driers, two drying ovens, 

a glovebox and associated small mobile equipment to enable the manufacture of API for clinical 

trials.  

1.2.9 In addition to the main activity, the following directly associated activities (DAAs) will be carried out 

at the site: 

• Storage and handling of raw materials and chemicals; 

• Chiller units providing cooling using glycol/water 

1.2.10 The facility does not fall under the requirements of Schedule 14 of the EPR regarding solvent 

emissions activities as the consumption of solvents at the maximum operational throughput 

scenario does not exceed the threshold of 50 tonnes per annum for manufacturing of 

pharmaceutical products defined in Annex VII of the industrial emissions directive 2010/75/EU 

(IED). 

1.2.11 The API production process will be undertaken in accordance and regulated under Current Good 

Manufacturing Practice (cGMP) Standards. At the stage of the permit application the facility is still 

being fitted out for commissioning and eventual production of API. All management systems cGMP 

and the relevant site EMS are also being written, therefore throughout the application they may not 

be a defined reference to a procedure etc, or any stated reference may be subject to change. 

1.2.12 Details of the predicted annual solvent usage can be found in the mass balance spreadsheet 

included as Appendix H.  This shows the solvent usage during each stage of the process. 

1.2.13 There will be no biological processing such as fermentation / enzymatic transformations or 

biopharmaceuticals production at the facility. 

1.2.14 Waste effluent and other wastes may be sent to the wastewater treatment plant or incinerator on 

the Discovery Park site.  It should be noted that although these facilities are on Discovery Park, 

they are separately permitted by third parties under the following environmental permits and do not 

constitute directly associated activities for the CLS facility: 

• Wastewater Treatment Plant (permit reference AP3438YK) – Discovery Park Management 

Limited, Pfizer Global Manufacturing, Sandwich Pharmaceuticals Plant, Ramsgate Road, 

Kent, CT13 9NJ 

• Incinerator (permit reference TP3200PR) – Wastecare Limited, East Kent Waste Recovery 

Facility, Ramsgate Road, Kent, CT13 9ND 

1.2.15 Heat and power for the facility is provide by a third-party biomass energy producer on the 

Discovery Park site. 

• Biomass Facility (permit reference LP3034RD) - Kent Renewable Energy Limited, Discovery 
Park, off Ramsgate Road, Sandwich, Kent 

1.2.16 The CLS facility is planned to be commissioned during Q1 and Q2 2020. No production will take 

place until permitted.  Commissioning will consist of engineering validation procedure following 

good engineering practice and documented protocols following installation/operational and 

process qualification. 

1.3 The Site 

1.3.1 The CLS facility is situated on the Discovery Park in Sandwich, Kent. 

1.3.2 The approximate location of the site is highlighted by the red X in the maps in Figures 1.1 and 1.2 

below. 
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1.3.3 The site address is: 

Kilo Facility, Building 901 

Discovery Park, Ramsgate Road 

Sandwich, Kent 

CT13 9ND 

1.3.4 The centre of the site is at National Grid Reference (NGR) TR 33531 59617.  

1.3.5 The main land use surrounding the area in which the facility is sited is identified as industrial. The 

current surrounding land uses are: 

• North – Industrial Area (Discovery Park) 

• East – River Stour 

• South – Industrial Area (Discovery Park) and Stonar Lake 

• West – Ramsgate Road and Industrial Area (Discovery Park) 

1.3.6 Statutory designation sites within a 10km search radius around the CLS installation boundary are 

summarised in Table 1.1 below: 

. 

Table 1.1: Statutory Designated Sites 

Site Name Designation Distance from the 
Proposed Site 

Sandwich Bay Special Areas of Conservation (SAC) 0.07km – north east 

Thanet Coast & Sandwich Bay  Special Protection Areas (SPA) 0.07km – north east 

Thanet Coast & Sandwich Bay Ramsar 0.07km – north east 

Sandwich Bay to Hacklinge Marshes Sites of Special Scientific Interest (SSSI) 0.07km – north east 

Ash Level and South Richborough 
Pasture 

Local Wildlife Sites (LWS) 0.59km – north west 

Sandwich & Pegwell Bay National Nature Reserve (NNR) 1.98km - east 

Thanet Coast Special Areas of Conservation (SAC) 4.54km – north east 

Stodmarsh Special Areas of Conservation (SAC) 9.89km – north west 
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Figure 1-1: General geographical location plan and surrounding area 
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Figure 1-2: Site Layout and Permitted Area 
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1.3.7 Site layout plans can be found in Appendix B. 

1.4 Operator Details 

1.4.1 Concept Life Sciences Integrated Discovery & Development Services Limited is listed on 

Companies House as company number 02345676. 

1.4.2 The registered office address is:  

One St Peter's Square 

Manchester 

M2 3DE 

1.4.3 The Company Directors as listed on Companies House and their dates of birth are provided in 

Appendix F. 

1.5 Structure of the Application Document 

1.5.1 Supporting information in this document is sent out as follows: 

• Section 2 provides details the proposed management practices which will be in place at the 
CLS facility with specific detail relating to: 

o Accident Management; 

o Energy Efficiency; 

o Efficient use of raw materials and water; 

o Avoidance, recovery and disposal of wastes. 

• Section 3 addresses the operational measures which will be in place to prevent and/or control 
the environmental effects of the proposals; 

• Section 4 identifies the nature of emissions from the CLS facility and details the monitoring 
systems that will be in place; 

• Section 5 summarises the conclusions from the detailed assessments undertaken to predict 
the environmental effects from the CLS facility; 

• Section 6 summarises the outcome of the detailed assessments of Best Available Techniques 
for the key plant and abatement systems proposed. 

1.6 Pre-application Discussions 

1.6.1 Permit application Reference: EPR/ZP3400PU/A001. Pre application advice and discussions were 

undertaken with Martin Smith (PPC Officer). This included an onsite meeting and site walkover on 

the 13th February 2019. 

1.6.2 Subsequently, an enhanced pre-application meeting was held with Francesco DiStefano (Senior 

Permitting Officer) on 12th December 2019. The outcomes of this meeting are included in 

Appendix G. 
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2 MANAGEMENT OF ACTIVITIES 

2.1 Environmental Management System 

2.1.1 CLS operates their own Safety, Health and Environmental (SHE) Management System), which is 

an in-house management system and is currently not accredited to any management standard. 

This covers the research and development laboratory. 

2.1.2 An environmental management system will be established based on the requirements of the 

ISO14001 standard and cover those elements detailed in the BREF document for manufacture of 

organic fine chemicals.  Further details can be found in section 6. 

2.1.3 The scope of the EMS will cover those elements set out in ISO14001 and required by the 

environmental permit.  The research laboratory management system will form the basis of the 

EMS for the kilo lab facility.  All staff and contractors will be made aware of the environmental 

policy as part of the induction training and a copy will made available on site. 

2.1.4 A system for keeping of all relevant records including but not limited to the following, will be 

developed and implemented prior to commissioning: 

• manufacturing records; 

• records of incidents, accidents and emergencies including details of follow-up; and 

• any other records required to be kept by the permit. 

2.1.5 This procedure will be expanded to cover all aspects for record keeping required by the EMS. 

2.1.6 As part of the EMS, systems will be developed and implemented for undertaking audits, setting 

and reporting of environmental performance, objectives, targets and programmes for future 

improvements.  

2.1.7 The condition of the land at permit issue is recorded in the application site condition report (see 

Appendix D) and this will be continuously updated throughout the operation of the facility with any 

evidence of measures taken to protect land or groundwater since operation began. 

2.1.8 The climate change risk screening shall be included as part of the site management system. See 

section 5.2 for further information on the climate change risk screening. 

2.1.9 The site-based EMS will be implemented before the site becomes operational. The target date for 

implementing the EMS for the site is July 2020. The commissioning process shall be used to test 

the management procedures and ensure all aspects required are addressed. 

2.2 Staff Competence and Training 

2.2.1 CLS will provide operator training to ensure the facility is managed and operated by a fully trained 

workforce.  Training will not only address normal operations but will also include those actions 

required in the event of abnormal operations and emergencies. 

2.2.2 A training policy and training plans are in place for all staff roles at the facility, these include 

specific training relevant to the environmental permit and operation of the facility to minimise risk to 

the environment. Training records for all staff are kept demonstrating competency. 

2.2.3 Further details of training can be found in SOP_CLS7_QM_0004_03 - Training Policy which is 

included in Appendix I. 

2.3 Environmental Performance Indicators 

2.3.1 The company has performance indicators for energy and utility monitoring, staff training, near 

misses, accidents and risk assessments.  Details are provided in the following SOPs which are 

included in Appendix I: 
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• SOP_CLS7_QM_0004_03 - Training Policy 

• CP-01-001 - Incident Reporting 

• CP-19-001 - Emergency Procedures 

• CP-63-001 - Spill Response 

• SMS-C - Risk Assessment Policy 

• SP-49 - SHE Committee Policy 

• SP-63 - Spill Response Policy 

2.3.2 All plant and equipment are serviced and maintained to the manufacturer’s recommendations. 

Daily checks are carried out on all process equipment to ensure that equipment is working 

correctly, and no problems are encountered which could result in abnormal emissions or downtime 

of manufacture. 

2.3.3 CLS has a standard operating procedure for planned preventative maintenance (reference 

SOP_CLS7_MAN-0008).  A copy of this standard operating procedure (SOP) can be found in 

Appendix I.  

2.4 Accident Management 

2.4.1 As part of the site EMS, an accident management plan shall be produced which shall include the 

following: 

• Identification of potential accidents; 

• How accidents or breaches of the permit will be recorded, investigated and responded to;  

• the date it was reviewed; 

• when it will next be reviewed; 

• a list of emergency contacts and how to reach them; 

• a list of substances stored at your site, and your storage facilities; and 

• forms to record accidents on 

2.4.2 Further details on assessment of the risks from accidents at the facility can be found in the 

environmental risk assessment in Appendix C.  

2.5 Site Security 

2.5.1 Site is enclosed with securing fencing and dedicated access systems. Site is located on the secure 

Discovery Park complex with secure controlled entry for pedestrians and vehicles. 

2.5.2 Normal working hours will be 7am to 7pm Monday to Friday. Out of hours, there is on site security 

for the Discovery Park facility and closed-circuit television surveillance. 

2.6 Energy consumption and efficiency 

2.6.1 The facility and its operations are not energy intensive, however as part of the proposed EMS 

energy consumption will be monitored, reviewed and any applicable improvements made on a cost 

benefit basis. This is aligned with the company’s overall objectives to reduce carbon emissions. 

2.6.2 The overall activities at the installation are not energy intensive and production is done on a batch 

by batch process and does not involve continuous production, use of plant, equipment and 

abatement systems. At maximum capacity the site will only produce up to 90 kg of API per annum. 
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2.6.3 It is estimated that the electricity usage will be approximately 900 MW/year. This has been 

calculated from historic usage as shown in table 2.1 below. The steam requirements are less than 

that of the previous operator, therefore, shall be less than that shown in the table below for historic 

usage. 

 Table 2.1: Historical Energy Usage (Pfizer) 

Year Electrical (MWh) Steam (Tonnes) 

2001 867 - 

2002 858 82 

2003 846 78 

2004 832 80 

2005 909 124 

2006 867 338 

2007 1,003 373 

2008 1,116 482 

 

2.6.4 Relative to the nature and scale of the site the following basic energy saving measures will be 

incorporated into our operating measures: 

• Energy consumption at the facility will form part of CLS` overall Environmental Policy and 

overall facility objectives to reduce our carbon emissions and thereby our climate change 

impact; 

• The site energy usage will be measured and monitored. Annual electricity and steam usage 

shall be recorded; and    

• When selecting new plant and equipment, improvements to building performance etc energy 

performance will form a key factor in the selection process in line with the requirements of our 

Environmental Policy. 

2.6.5 Basic energy saving techniques will be employed at the facility again in line with our Environmental 

Policy and these will include: 

• Use of low energy equipment where practicable; 

• `Switch off` policies; and  

• Equipment maintenance programmes. 

2.6.6 As part of the site EMS, an energy efficiency plan shall be produced which shall include the 

following: 

• Energy management policy; 

• Monitoring and targeting; 

• Specific energy consumption; 

• Operating and maintenance procedures to reduce energy consumption; 

• Energy efficiency measures/techniques; and 

• Review of energy / materials consumption per unit of API produced 
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2.7 Efficient Use of Raw Materials and Water 

2.7.1 B901 has a dedicated storage area for chemical reagents, intermediate compounds and final API 

products.  The area is access controlled.  The store additionally contains two chemical storage 

cabinets to allow for chemical segregation of hazardous materials such as oxidising agents. 

2.7.2 Within the facility the solvents are held in a bunded area.  The reaction vessels are housed within 

fume hoods that have contained drains.  In the event of a spill from the reaction vessel, the 

material enters a contained drain and is held prior to recovery and disposal.  The fume hoods have 

chemically resistant tiled flooring. Reaction vessels are engineering qualified before use and 

subjected to ongoing maintenance and leak testing. 

2.7.3 The facility has a separate solvent storeroom which is bunded and fitted with atmosphere 

explosive (ATEX) rated equipment.  This room has appropriate racking for storage of solvents and 

solvent jerry cans to allow for solvents to be dispensed to volumes required for use.   

2.7.4 The materials are stored in united nations (UN) approved containers and dispensed in a fume 

hood to the required quantity prior to use.  These sublots are then moved locally to for charging to 

the reaction vessel.  The reaction vessels are located within fume hoods equipped with extract 

ventilation.  The facility also has a glovebox suitable to prepare and dispense powders. 

Manufacturing records indicate the required quantities for the batch process to allow minimum 

inventory dispensing. 

2.7.5 Materials enter the building via an access-controlled door and can be removed from transportation 

package within the building.  Material movement from the store to the reaction vessels is all 

internal to the building. 

2.7.6 The water supply will come from mains water and will be used for domestic water supply, welfare 

facilities, cleaning reaction vessels and as a solvent in the manufacture of API’s.  Water supply will 

be metered, and usage shall be reviewed annually as part of the site EMS with a view to water 

reduction where possible on an annual basis.  

2.7.7 Where required, purified water is used for the manufacturing process, this will be sourced 

externally. CLS will consider installing a local purified water unit as a future project.  

2.7.8 Water usage is minimised at the facility by using a closed loop cooling system. Once the facility is 

operational, water usage shall be recorded for ongoing minimisation. 

2.7.9 As far as practicable campaigns are organised so that each product is followed by a batch of the 

same or a subsequent step product for as long as possible so that set-up time can be minimised 

and cleaning between batches reduced. 

2.7.10 The nature of the API means solvents are often selected for the suitability as an effective cleaning 

agent.  This reduces the overall volume of material used to clean the reaction vessels by using the 

minimum amount of cleaning solvent specific to the reactions carried out. 

2.7.11 Electricity is provided from either the Discovery Park biomass energy facility or a national grid 

connection if required. There is no natural gas connection or usage at the facility. Heat 

requirements are provided by steam which is sourced from the Discovery Park biomass facility. If 

the biomass facility is offline, then Discovery Park Management Limited (DPML) have gas fired 

steam generators as a backup. Back up electricity is provided from the national grid network. 

2.7.12 Utilities are metered to track usage and will be reviewed annually to identify opportunities for 

reduction and efficiencies. 

2.7.13 Types and amounts of raw materials can be found in table 2.1 below: 



 

JER8343  |  CLS APPLICATION  |  2  |  1  |  23 March 2020 

rpsgroup.com Page 11 

 

Table 2.2 Raw Materials Inventory 

Raw Material Composition Maximum 
amount 
(tonnes) 

Annual 
Usage 

Description of how the 
raw material is used 

Main Hazards 

1-Ethyl-3-(3-
dimethylaminopropyl) 
carbodiimide 
Hydrochloride 

Solid Up to 1kg 
container 

<15kg Used as a reagent in the 
manufacture of API 

H302 

Harmful if swallowed 

H311 

Toxic in contact with skin 

H315 

Causes skin irritation 

H317 

May cause an allergic skin reaction 

H319 

Causes serious eye irritation 

H373 

May cause damage to organs through prolonged or 
repeated exposure 

H400 

Very toxic to aquatic life 

H410 

Very toxic to aquatic life with long lasting effects 

1,1-
Carbonyldiimidazole 

(CDI) 

Powder Up to 1kg 
container 

4kg Used as a reagent in the 
manufacture of API 

H302 

Harmful if swallowed 

H314 

Causes severe skin burns and eye damage 

1-Propanol 

(Propyl alcohol) 

Liquid Up to 25 litre 
containers 

400 litres Used as a solvent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour. 

H318  

Causes serious eye damage. 

H336  

May cause drowsiness or dizziness. 
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Raw Material Composition Maximum 
amount 
(tonnes) 

Annual 
Usage 

Description of how the 
raw material is used 

Main Hazards 

2-Propanol 

(sec-Propyl alcohol, 
Isopropyl alcohol, 
Isopropanol) 

Liquid Up to 25 litre 
containers 

10000 
litres 

Used as a solvent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour. 

H319  

Causes serious eye irritation. 

H336  

May cause drowsiness or dizziness. 

Acetone Liquid Up to 205 litre 
containers 

10000 
litres 

Used as a cleaning product in 
the manufacture of API 

H225  

Highly flammable liquid and vapour. 

H319  

Causes serious eye irritation. 

H336  

May cause drowsiness or dizziness. 

Acetonitrile (methyl 
cyanide) 

 

Liquid Up to 25 litre 
containers 

2500litres Used as a solvent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour. 

H302 + H312 + H332  

Harmful if swallowed, in contact with skin or if 
inhaled. 

H319  

Causes serious eye irritation. 

Acetyl chloride Liquid Up to 5 litre 
containers  

< 15 kg  Used as a reagent in the 
manufacture of API  

H225  

Highly flammable liquid and vapour. 

H314 

Causes severe skin burns and eye damage. 

H318  

Causes serious eye damage. 

Ammonium chloride Crystalline solid Up to 25kg 
containers 

200kg Manufacture of API H302 

Harmful if swallowed 

Benzyl chloroformate Liquid Up to 5 litre 
containers  

< 15 kg Used as a reagent in the 
manufacture of API  

H314 

Causes severe skin burns and eye damage. 

H410 
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Raw Material Composition Maximum 
amount 
(tonnes) 

Annual 
Usage 

Description of how the 
raw material is used 

Main Hazards 

Very toxic to aquatic life with long lasting effects 

Borane 
tetrahydrofuran 
complex solution 

Liquid Up to 5 litre 
containers  

< 15 kg Used as a reagent in the 
manufacture of API  

H225  

Highly flammable liquid and vapour. 

H260 

In contact with water releases flammable gases 
which may ignite spontaneously. 

H302 

Harmful if swallowed. 

H318 

Causes serious eye damage. 

H335 

May cause respiratory irritation. 

H351 

Suspected of causing cancer. 

n-Butyllithium Liquid Up to 5 litre 
containers  

< 15 kg Used as a reagent in the 
manufacture of API  

H225 

Highly flammable liquid and vapour 

H250 

Catches fire spontaneously if exposed to air 

H261 

In contact with water releases flammable gases 

H304 

May be fatal if swallowed and enters airways 

H314 

Causes severe skin burns and eye damage 

H336 

May cause drowsiness or dizziness 

H361f 

Suspected of damaging fertility 

H373 

May cause damage to organs through prolonged or 
repeated exposure 
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Raw Material Composition Maximum 
amount 
(tonnes) 

Annual 
Usage 

Description of how the 
raw material is used 

Main Hazards 

 

H411 

Toxic to aquatic life with long lasting effects 

Citric acid Solid 25kg 200kg Used as a reagent in the 
manufacture of API 

H319 

Causes serious eye irritation 

Copper iodide Solid Up to 1kg 
containers 

< 15 kg Used as a reagent in the 
manufacture of API 

H302 

Harmful if swallowed 

H315 

Causes skin irritation 

H317 

May cause an allergic skin reaction 

H318 

Causes serious eye damage 

H335 

May cause respiratory irritation 

H410  

Very toxic to aquatic life with long lasting effects 

Diethyl ether 

(etherethyl ether) 

Liquid Up to 25 litre 
containers 

To be 
determined 

Used as a solvent in the 
manufacture of API 

H224  

Extremely flammable liquid and vapour. 

H302  

Harmful if swallowed. 

H336  

May cause drowsiness or dizziness. 

Dimethylformamide Liquid Up to 25 litre 
containers 

To be 
determined 

Used as a solvent in the 
manufacture of API 

H226 

Flammable liquid and vapor 

H312 + H312 

Harmful in contact with skin or if inhaled 

H319 

Causes serious eye irritation 

H360D 
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Raw Material Composition Maximum 
amount 
(tonnes) 

Annual 
Usage 

Description of how the 
raw material is used 

Main Hazards 

May damage the unborn child 

Diethyl ketone 

(3-pentanone) 

Liquid Up to 25 litre 
containers 

To be 
determined 

Used as a solvent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour. 

H335  

May cause respiratory irritation 

H336  

May cause drowsiness or dizziness. 

Diisopropyl ether 

(isopropyl ether) 

Liquid Up to 25 litre 
containers 

To be 
determined 

Used as a solvent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour. 

H336  

May cause drowsiness or dizziness. 

Dimethyl sulphoxide 
(DMSO) 

Liquid Up to 25 litre 
containers 

500 litres Used as a solvent in the 
manufacture of API 

Not classified as a hazardous substance 

Dioxane 

(1,4-dioxane) 

(diethylene oxide) 

Liquid Up to 25 litre 
containers 

To be 
determined 

Used as a solvent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour. 

H319  

Causes serious eye irritation. 

H335  

May cause respiratory irritation. 

H351 Suspected of causing cancer. 

Di-tert-butyl 
decarbonate (BOC 
anhydride) 

Liquid Up to 25 litre 
containers 

< 15 kg Used as a reagent in the 
manufacture of API 

H226 

Flammable liquid and vapour  

H315 

Causes skin irritation  

H317 

May cause an allergic skin reaction. H318 

Causes serious eye damage.  

H330 

Fatal if inhaled.  

H335 

May cause respiratory irritation 
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Raw Material Composition Maximum 
amount 
(tonnes) 

Annual 
Usage 

Description of how the 
raw material is used 

Main Hazards 

Ethanol Liquid Up to 25 litre 
containers 

TBC Used as a solvent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour. 

Ethyl acetate Liquid Up to 25 litre 
containers 

2500 litres Used as a solvent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour. 

H319  

Causes serious eye irritation. 

H336  

May cause drowsiness or dizziness. 

Ethylene glycol 
(ethanediol) 

Liquid Up to 205 litre 
containers 

TBC Used as a chiller fluid in the 
process 

H302 

Harmful if swallowed 

H373 

May cause damage to organs (Kidney) through 
prolonged or repeated exposure if swallowed 

n-Heptane Liquid Up to 25 litre 
containers 

To be 
determined 

Used as a solvent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour. 

H304  

May be fatal if swallowed and enters airways. 

H315  

Causes skin irritation 

H336  

May cause drowsiness or dizziness. 

H410 

Very toxic to aquatic life with long lasting effects. 

n-Hexane Liquid Up to 25 litre 
containers 

To be 
determined 

Used as a solvent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour. 

H304  

May be fatal if swallowed and enters airways. 

H315  

Causes skin irritation. 

H336  
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Raw Material Composition Maximum 
amount 
(tonnes) 

Annual 
Usage 

Description of how the 
raw material is used 

Main Hazards 

May cause drowsiness or dizziness. 

H361f Suspected of damaging fertility. 

H373  

May cause damage to organs through prolonged or 
repeated exposure. 

 

H411  

Toxic to aquatic life with long lasting effects. 

Hydrazine hydrate Liquid Up to 5 litre 
containers 

< 2 kg Used as a reagent in the 
manufacture of API 

H301 + H311 + H331 

Toxic if swallowed, in contact with skin or if inhaled. 

H314 

Causes severe skin burns and eye damage. 

H317 

May cause an allergic skin reaction. 

H350 

May cause cancer. 

H410 

Very toxic to aquatic life with long lasting effects. 

Hydrochloric acid Liquid Up to 5 litre 
containers 

TBC Used as a reagent in the 
manufacture of API 

H290 

May be corrosive to metals. 

H314 

Causes severe skin burns and eye damage. 

H335 

May cause respiratory irritation. 

Hydrogen Gas 8.8m3 To be 
determined 

Used as a reagent in the 
manufacture of API 

H280 

Contains gas under pressure; may explode if heated 

Iodomethane Liquid Up to 5 litre 
containers 

< 15 Kg Used as a reagent in the 
manufacture of API 

H226 

Flammable liquid and vapour 

H301 + H331 

Toxic if swallowed or if inhaled 
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Raw Material Composition Maximum 
amount 
(tonnes) 

Annual 
Usage 

Description of how the 
raw material is used 

Main Hazards 

H312 

Harmful in contact with skin 

H315 

Causes skin irritation 

H319 

 

Causes serious eye irritation 

H335 

May cause respiratory irritation 

H351 

Suspected of causing cancer 

H410 

Very toxic to aquatic life with long lasting effects 

Lithium chloride Solid Up to 5kg 
containers 

TBC Used as a reagent in the 
manufacture of API 

Not classified as a hazardous substance 

Lithium 
diisopropylamide 

Solid Up to 1kg 
containers 

< 15 Kg Used as a reagent in the 
manufacture of API 

H250 

Catches fire spontaneously if exposed to air 

H314 

Causes severe skin burns and eye damage 

Methanol 

(Methyl alcohol) 

Liquid Up to 205 litre 
containers 

10000 
litres 

Used as a cleaning product in 
the manufacture of API 

H225  

Highly flammable liquid and vapour. 

H301 + H311 + H331  

Toxic if swallowed, in contact with skin or if inhaled. 

H370  

Causes damage to organs (Eyes). 

Methyl chloroformate Liquid Up to 25 litre 
containers 

To be 
determined 

Used as a solvent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour. 

H302 + H312 Harmful if swallowed or in contact with 
skin 

H314  

Causes severe skin burns and eye damage. 
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Raw Material Composition Maximum 
amount 
(tonnes) 

Annual 
Usage 

Description of how the 
raw material is used 

Main Hazards 

H330  

Fatal if inhaled. 

Methyl ethyl ketone 

 

Liquid Up to 25 litre 
containers 

To be 
determined 

Used as a solvent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour. 

 

H319  

Causes serious eye irritation. 

H336  

May cause drowsiness or dizziness. 

Methyl propyl ketone  

(2-Pentanone) 

Liquid Up to 25 litre 
containers 

To be 
determined 

Used as a solvent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour 

H302  

Harmful if swallowed 

H319  

Causes serious eye irritation 

H335  

May cause respiratory irritation 

Methylene chloride 

 

Liquid Up to 25 litre 
containers 

To be 
determined 

Used as a solvent in the 
manufacture of API 

H315  

Causes skin irritation. 

H319  

Causes serious eye irritation. 

H336  

May cause drowsiness or dizziness. 

H351 Suspected of causing cancer. 

N-(3-
Dimethylaminopropyl)
-N′- 

ethylcarbodiimide 
hydrochloride  

Solid Up to 1kg 
containers 

TBC Used as a reagent in the 
manufacture of API  

H315  

Causes skin irritation. 

H319  

Causes serious eye irritation. 

H335  

May cause respiratory irritation. 
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Raw Material Composition Maximum 
amount 
(tonnes) 

Annual 
Usage 

Description of how the 
raw material is used 

Main Hazards 

Nitrogen  Gas 25kg To be 
determined 

Used to provide inert 
atmosphere in the 
manufacture of API 

H280 

Contains gas under pressure; may explode if heated 

Palladium tetrakis 
triphenylphosphine 

Solid Up to 1kg 
containers  

 < 2 kg Used as a reagent in the 
manufacture of API  

Not classified as a hazardous substance  

Phosphoryl chloride Liquid Up to 5 litre 
containers  

< 15 kg  Used as a reagent in the 
manufacture of API  

H302 

Harmful if swallowed 

H314 

Causes severe skin burns and eye damage 

H330 

Fatal if inhaled 

H372 

Causes damage to organs (Respiratory Tract) 
through prolonged or repeated exposure if inhaled. 

Potassium fluoride Crystalline solid Up to 1kg 
containers 

12kg Used as a reagent in the 
manufacture of API 

H301 

Toxic if swallowed 

Potassium 
permanganate 

Solid Up to 1kg 
containers 

< 15 kg Used as a reagent in the 
manufacture of API 

H272 

May intensify fire; oxidizer 

H302 

Harmful if swallowed 

H314 

Causes severe skin burns and eye damage 

H410 

Very toxic to aquatic life with long lasting effects 

Pyridine Liquid Up to 5 litre 
containers 

12 litres Used as a reagent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour. 

H302 + H312 + H332  

Harmful if swallowed, in contact with skin or if inhaled 

H315  

Causes skin irritation. 

H319 



 

JER8343  |  CLS APPLICATION  |  2  |  1  |  23 March 2020 

rpsgroup.com Page 21 

Raw Material Composition Maximum 
amount 
(tonnes) 

Annual 
Usage 

Description of how the 
raw material is used 

Main Hazards 

Causes serious eye irritation 

Sodium bicarbonate Solid Up to 1kg 
containers 

TBC Used as a reagent in the 
manufacture of API 

Not classified as a hazardous substance 

Sodium chloride Crystalline solid 25kg TBC Manufacture of API Not classified as a hazardous substance 

Sodium hydroxide Crystalline solid 25kg TBC Used as a reagent in the 
manufacture of API 

Scrubber media 

H314  

Causes severe skin burns and eye damage. 

H318  

Causes serious eye damage. 

H402  

Harmful to aquatic life 

Sodium hypochlorite Liquid Up to 5 litre 
containers 

TBC Used as a reagent in the 
manufacture of API 

Scrubber media 

H290 

May be corrosive to metals 

H314 

Causes severe skin burns and eye damage 

H318 

Causes serious eye damage. 

H400 

Very toxic to aquatic life 

H411 

Toxic to aquatic life with long lasting effects 

causes severe skin burns and eye damage, is very 
toxic to aquatic life, is very toxic to aquatic life with 
long lasting effects and causes serious eye damage. 

Sodium sulphate Solid Up to 1kg 
containers 

TBC Used as a reagent in the 
manufacture of API 

Not classified as a hazardous substance 

Tert-butyl methyl 
ether  

(methyl tert-butyl 
ether) 

 

Liquid Up to 25 litre 
containers 

TBC 

 

Used as a solvent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour. 

H315  

Causes skin irritation. 
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Raw Material Composition Maximum 
amount 
(tonnes) 

Annual 
Usage 

Description of how the 
raw material is used 

Main Hazards 

Tetrabutylammonium 
chloride 

 

Crystalline solid Up to 1kg 
container 

<15kg Used as a reagent in the 
manufacture of API 

H315  

Causes skin irritation.  

H319  

Causes serious eye irritation. 

Tetrahydrofuran 

 

Liquid Up to 25 litre 
containers 

TBC Used as a solvent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour. 

H302  

Harmful if swallowed. 

H319  

Causes serious eye irritation. 

H335  

May cause respiratory irritation. 

H351 Suspected of causing cancer. 

Thionyl chloride Liquid Up to 5 litre 
containers 

< 15kg Used as a reagent in the 
manufacture of API 

H302 

Harmful if swallowed 

H314 

Causes severe skin burns and eye damage 

H331 

Toxic if inhaled 

Trifluoroacetic acid Liquid Up to 5 litre 
containers 

< 15kg Used as a reagent in the 
manufacture of API 

H314 

Causes severe skin burns and eye damage 

H332 

Harmful if inhaled 

H412 

Harmful to aquatic life with long lasting effects 

Toluene Liquid Up to 25 litre 
containers 

To be 
determined 

Used as a solvent in the 
manufacture of API 

H225  

Highly flammable liquid and vapour. 

H304  

May be fatal if swallowed and enters airways. 

H315  
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Raw Material Composition Maximum 
amount 
(tonnes) 

Annual 
Usage 

Description of how the 
raw material is used 

Main Hazards 

Causes skin irritation. 

H336  

 

May cause drowsiness or dizziness. 

H361d Suspected of damaging the unborn child. 

H373  

May cause damage to organs through prolonged or 
repeated 

exposure. 

Water Liquid To be 
determined 

To be 
determined 

Used as a solvent in the 
manufacture of API 

Not classified as a hazardous substance 

m-Xylene 

(1,3-
dimethylbenzene) 

Liquid Up to 25 litre 
containers 

To be 
determined 

Used as a solvent in the 
manufacture of API 

H226 Flammable liquid and vapour. 

H304  

May be fatal if swallowed and enters airways. 

H312 + H332 Harmful in contact with skin or if 
inhaled. 

H315  

Causes skin irritation. 

H319  

Causes serious eye irritation. 

H335  

May cause respiratory irritation. 

H412  

Harmful to aquatic life with long lasting effects. 
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Notes: 

1. Due to the nature of the manufacturing process at the site it is very difficult to predict the chemicals being used, 

actual quantities of raw materials at any one time and the annual throughput. The reasons for this are as follows: 

a. The APIs are produced on a batch by batch process. 

b. The formulation for each API will be different, although there may be some common chemicals being used e.g. 

solvents, water etc. 

c. This is a new venture and as such it is difficult to predict future orders and hence raw material requirements. 

d. At maximum capacity the overall production capacity will be 90kg of API per annum therefore: 

– All raw materials will be purchased on a minimum usage basis to reduce costs and production of unused 

materials that could be eventually classified as waste e.g. due to limited shelf life. 

– Raw materials will be purchased and used relevant to the batch size – typically 5kg 

2. Due to the range of substances that may be used in the API production it is not possible to provide a full list of safety 

data sheets, therefore we have provided a grouping of the relevant H phrases for the substances likely to be used 

and is shown below in Table 5.4. This has been included in the multi-product protocol in order to be able to assess 

new compounds/products at the facility. 
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Table 2-3: Characteristics of raw materials based on chemical grouping including main hazards 

using Hazard phrases 

H-Phrase Description 

 

H224 Extremely flammable liquid and vapour. 

H225 Highly flammable liquid and vapour. 

H226 Flammable liquid and vapour. 

H228 Flammable solid. 

H250 Catches fire spontaneously if exposed to air. 

H260 In contact with water releases flammable gases which may ignite spontaneously. 

H261 In contact with water releases flammable gas. 

H270 May cause or intensify fire; oxidizer. 

H271 May cause fire or explosion; strong oxidizer. 

H272 May intensify fire; oxidizer. 

H280 Contains gas under pressure; may explode if heated. 

H281 Contains refrigerated gas; may cause cryogenic burns or injury. 

H290 May be corrosive to metals. 

H300 Fatal if swallowed. 

H301 Toxic if swallowed. 

H302 Harmful if swallowed. 

H304 May be fatal if swallowed and enters airways. 

H310 Fatal in contact with skin. 

H311 Toxic in contact with skin. 

H312 Harmful in contact with skin. 

H314 Causes severe skin burns and eye damage. 

H315 Causes skin irritation. 

H317 May cause an allergic skin reaction. 

H318 Causes serious eye damage. 

H319 Causes serious eye irritation. 

H330 Fatal if inhaled. 

H331 Toxic if inhaled. 

H332 Harmful if inhaled. 

H334 May cause allergy or asthma symptoms or breathing difficulties if inhaled. 

H335 May cause respiratory irritation. 

H336 May cause drowsiness or dizziness. 

H340 May cause genetic defects 
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H-Phrase Description 

 

H341 Suspected of causing genetic defects 

H350 May cause cancer 

H351 Suspected of causing cancer 

H360 May damage fertility or the unborn child 

H361 Suspected of damaging fertility or the unborn child 

H362 May cause harm to breast-fed children. 

H370 Causes damage to organs 

H371 May cause damage to organs 

H372 Causes damage to organs 

H373 May cause damage to organs 

H400 Very toxic to aquatic life. 

H410 Very toxic to aquatic life with long lasting effects. 

H411 Toxic to aquatic life with long lasting effects. 

H412 Harmful to aquatic life with long lasting effects. 

H413 May cause long lasting harmful effects to aquatic life. 

2.7.14 All raw materials are stored within contained buildings/facilities. The maximum size of the solvent 

storage containers will be 205 litre drums. These will only be stored for short timescales externally 

in contained metallic containers. 

2.7.15 Flammable solvents are stored in locked flammable stores which are fire retardant and bunded 

with corrosion resistant steel. Containers are stored on drip trays to capture any potential leaks to 

provide double form of bund protection. 

2.7.16 The chemical stores ensure containment of all raw materials comply with the criteria of volume > 

110 % of individual storage tanks and > 25 % of aggregated total storage volumes within each 

bund. 

2.8 Avoidance, Recovery and Disposal of Wastes 

2.8.1 Prior to full scale manufacture, a process scale up assessment will be undertaken in the research 

and development (R&D) laboratory which include mass balance calculations and assess 

opportunities for solvent reduction.  

2.8.2 All waste and raw material is managed at the facility in line with the CLS Environmental Policy and 

the principles of the waste hierarchy. 

2.8.3 Through the policy and by nature of the activities undertaken at the facility the following principles 

of waste prevention will be applied: 

• API manufacture is on a specific batch by batch production process therefore: 

– Only the minimum amount of API formula required substances will be purchased to avoid 

waste production and increased project costs. 

– Where substances have a limited `shelf life` they will only be purchased in quantities 

based on projected timeline usage. 
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– Routinely used substances and materials will be purchased based on projected 

requirements relevant to the nature and scale of the API production. 

2.8.4 The batch manufacture of API to GMP standards requires a full mass balance for the process to 

be established.  The product technical procedure includes identification of mass or volume for all 

inputs, process conditions and outputs of products as yields and waste stream characterisation.  

These are monitored using batch record documentation and given that the reaction vessels usage 

is by batch process can be summed to provide an annualised figure. 

2.8.5 The product technical procedure includes characterisation of waste streams and segregation of 

aqueous and solvent based waste stream and identification of appropriate disposal methods.  

Safety studies examine any exhaust gases from the reaction processes and the volume 

generated. 

2.8.6 The reaction vessels are equipped with condensers to minimise volatile organic compounds (VOC) 

loss and if the batch process generates an off gas the mass balance identifies the volume and rate 

of off gas. The reaction vessels are vented to a building scrubber that is operated with appropriate 

media (water, acid or alkali) as a scrubbing agent. 

Re use of solvent 

2.8.7 The facility manufactures GMP materials, this restricts the option of solvent recycling within the 

installation.  The processes are single batch processes which precludes the use of a solvent reuse 

in the next product. Waste solvents are collected for third party incineration.  

Wastewater 

2.8.8 The batch process is subject to a mass balance and waste characterisation assessment.  The 

aqueous stream will be discharged to an onsite wastewater treatment facility which has its own 

permitted consent.  If the stream is not suitable for treatment, then the material can be disposed 

via the onsite incineration facility. The volume will be typically less than 100 litres per reaction 

vessel per day. 

2.8.9 Table 2.2 below lists the predicted waste streams from the site along with their relevant European 

waste catalogue (EWC) code, expected volume and the recovery / disposal options to be 

employed. 
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Table 2-4: Waste Streams 

EWC 
Code 

Description Source Recovery/Disposal Options Expected Amount (tpa) 

07 05 01* 
aqueous washing liquids and 

mother liquors 
Filtrations, cake washes, reaction vessels and 

equipment cleaning, scrubber liquors, liquid-liquid 
extractions. 

Discovery Park wastewater aerobic 
digestion where applicable 

To be confirmed 

once operational 

07 05 03* 
organic halogenated solvents, 

washing liquids and mother 
liquors 

Filtrations, cake washes, distillate, reaction vessels 
and equipment cleaning, liquid-liquid extractions. 

Waste to energy via Discovery 
Park incineration plant where 

applicable 

07 05 04* 
other organic solvents, washing 

liquids and mother liquors 
Non halogenated solvents Waste to energy via Discovery 

Park incineration plant where 
applicable 

07 05 07* 
halogenated still bottoms and 

reaction residues 
Halogenated process or cleaning solvents as per 07 

05 03 sources. 
Waste to energy via Discovery 
Park incineration plant where 

applicable 

07 05 08* 
other still bottoms and reaction 

residues 
Non-halogenated process or cleaning solvents as per 

07 05 04 sources. 
Disposal via licenced contractor 

07 05 09* 
halogenated filter cakes and 

spent absorbents 
None anticipated. Any failed material will be 

progressed to dried solid waste and disposed of as 
per 07 05 13. 

Disposal via licenced contractor 

07 05 10* 
other filter cakes and spent 

absorbent 
None anticipated. Any failed material will be 

progressed to dried solid waste and disposed of as 
per 07 05 13. 

Disposal via licenced contractor 

07 05 13* 

solid wastes containing 
hazardous substances 

Drying agents, catalyst scavengers, filter aids, 
charcoal/silica treatments, waste filter cartridges, 

waste filter cloths/socks, waste contaminated 
packaging materials (polybags, ties, drums). 

Disposal via licenced contractor 

07 05 99 

wastes not otherwise specified Contaminated glassware (process/lab) 

Waste empty solvent drums potentially containing 
solvent residues. 

 

Disposal via licenced contractor 
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2.8.10 Waste shall be stored in a dedicated bunded drum storage area. Waste shall be sent off site for 

recovery or disposal at either of the following permitted sites on Discovery Park  

• Wastewater Treatment Plant (Permit reference AP3438YK) – Discovery Park Management 

Limited, Pfizer Global Manufacturing, Sandwich Pharmaceuticals Plant, Ramsgate Road, 

Kent, CT13 9NJ 

• Incinerator (Permit reference TP3200PR) – WasteCare Limited, East Kent Waste Recovery 

Facility, Ramsgate Road, Kent, CT13 9ND 

2.8.11 Any additional waste services required will be coordinated through WasteCare who are located 

locally in Sandwich or other approved contractors 
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3 SITE OPERATIONS 

3.1 Site Activities 

3.1.1 The API production process will be undertaken in accordance and regulated under Current Good 

Manufacturing Practice (cGMP) Standards. At the stage of the permit application the facility is still 

being fitted out for commissioning and eventual production of API. All management systems cGMP 

and the relevant site EMS are also being written, therefore throughout the application they may not 

be a defined reference to a procedure etc, or any stated reference may be subject to change. 

3.1.2 The building comprises of a manufacturing area containing walk in fume hoods, a scrubber 

system, a sperate area for housing drying ovens, a materials storage area, analytical laboratory, 

office and welfare facilities.  The upper floor houses the associated building infrastructure and 

equipment such as fume hood extraction fans, air handling units and power. 

3.1.3 CLS plan to recommission six reaction vessels of up to 140 litres, two filter driers, two drying 

ovens, a glovebox and associated small mobile equipment to enable the manufacture of API for 

clinical trials.  The reaction vessels were previously installed by Pfizer as part of their 

manufacturing at the facility.   

3.1.4 The reaction vessels will have heat and cool capability through the use of mobile heat/cool units, 

condensers using water or glycol as chilling media for abatement and bottled nitrogen for reaction 

vessel inertion.  The reactions will vent to atmosphere via a wet scrubber using either water, acid 

or alkali scrubbing liquor as required by the reaction chemistry. The laboratory facility and fume 

hoods will be under negative pressure with unabated emissions to atmosphere. 

3.1.5 The drying oven will utilise hot water and vacuum services Heat in the form of hot water is 

provided by a local electrically powered heater with integral circulating pump. This heats the 

circulating jacket of the oven. 

3.1.6 Technical specifications for the chillers and Huber units can be found in Appendix K.  

3.1.7 Initially, the operation is designed to run one manufacturing process in two reaction vessels and 

full occupancy in 2020 should generate approximately six campaigns and 15 to 30 kg of clinical 

trial API.  The operation has the capability to increase to six reaction vessels in 2021 with the 

production of up to 90kg of clinical API per annum. 

3.1.8 A layout plan of the Kilo facility can be found in figure 3.1 below: 
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Figure 3-1: Floor Layout of Kilo facility 
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3.2 Active Pharmaceutical Ingredient (API) Production 

3.2.1 The production of API at the facility is carried out based on customer requirements, therefore the 

chemistry and process involved will vary accordingly as will the various parameters e.g. 

temperature. The chemistry involved for each API will vary and be commercially confidential for 

each API, therefore has not been included. 

3.2.2 The overall production capacity and full usage will be a maximum of up to 90kg per annum. 

3.3 Process Design, Plant Systems and Equipment 

Process Overview 

3.3.1 Figure 3-2 below provides a generic overview of the API manufacturing process.  The chemistry 

involved with each batch and API production will obviously vary and will be continually changing as 

new API`s are formulated. 

3.3.2 A reaction vessel schematic can be found in Figure 3-3 and scrubber arrangements found in 

Figure 3-4 

3.3.3 A description of the activities for each step in the process flow diagram can be found in Table 3-1. 
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Figure 3-2: Process flow diagram for generic process in KL-3 reaction vessel – Building 901 
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Figure 3-3: Overview of reaction vessel 
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Figure 3-4: Scrubber arrangement 
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Table 3-1 : Description of Activities 

Activity Procedure Emissions Spillages 

Delivery of raw 
materials 

Materials are received at the front gate on 
pallets. 

Solvents are either transferred to the outside 
secure bunded storage area or transferred 
inside via the scissor lift and stored in the raw 
materials of flammables store. 

Solids are also transferred to the inside raw 
materials store via the scissor lift. 

No emissions unless 
spillage occurs. 

 

Material is contained 
throughout its movement. 

Spillage kit will be available adjacent to the front gate for responding to 
liquid or solid spills. 

Liquid spillage within the outside area would run off into surface drains 
located at either gate or under scissor lift.  

Surface drains lead to building 287 effluent pit where liquid could be 
segregated. 

If liquid passed through building 287 effluent pit it would be transferred 
to site wastewater treatment facility and segregated there. 

Dispensing and 
charging solids 

Solids will be dispensed into sealed transfer 
containers within a fume hood located in the 
Dispensary and raw materials storeroom. 
They will then be transported to the reaction 
vessel and charged via a contained solids 
charging port on the man way. 

Dust will be contained within 
the fume hood and captured 
within the fume hood filter. 
 
When charged to the 
reaction vessel, any dust will 
be extracted and captured by 
the scrubber. 

Spillages on route from the dispensary to the reaction vessel will be 
dealt with according to the material safety data sheet (MSDS) for the 
material.  
Spill kits will be available inside the building. 

Dispensing and 
charging liquids 

Two different procedures: 
1. Solvent supplied in 2.5L Winchester, 

which will be taken to the reaction vessel 
and charged under dead vacuum via 
lance & hoses within the fume hood. 

2. Solvent supplied in 205L drums. Drum 
placed in fume hood and pumped into 
either 20L or 50L steel canisters. These 
will be then taken to the reaction vessel 
fume hood and charged as above or 
stored within the flammable’s storeroom 
for later use. 

Handling of open containers 
within fume hoods only. 
 
Once charged to the reaction 
vessel, solvent will be 
condensed by the reaction 
condensers or captured by 
the scrubber. 

Any spillage within the storeroom, corridor, reaction hall or fume hood 
will be captured by potentially contaminated (PC) or chemically 
contaminated (CC) drain bund.  
 

Transfer 
between two 
vessels 

Hoses connected from vessel to the receiver 
vessel (possibly via contained filter housing). 
Nitrogen over-pressure will push the liquid 
from one vessel to the other. All equipment will 
be held within the fume hood. 

Reaction vessels either 
vented to fume hood or 
scrubbers via condensers. 
 
Displacement of head space 
in receiver vessel. 

Leak from hoses (or filter). As above. 
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Activity Procedure Emissions Spillages 

Discharge of 
liquid from 
reaction vessel 
to waste 
container 

Hose will be connected from the base of the 
reaction vessel to a lance placed in a waste 
container within the fume hood. 

Displacement of head space 
in the waste container. 

Leak from hose. 
As above. 

(Vacuum) 
Distillation 

If vacuum is required, it is applied to the 
receiver, following which the contents of the 
reaction vessel are heated until boiling. 
Solvents are condensed and collected in the 
receiver. 

Solvent condensed by 
reaction vessel condensers. 
Vacuum pulled from 
downstream of the 
condensers. 
 
Any solvent reaching 
vacuum pump will be 
captured within catch pot 
downstream of pump. Catch 
tank vented. 

Distillation pipe work all contained within fume hood. 
fume hood bunded. 

Filtration 
As per “Transfer between two vessels.” 
Liquors will be returned to another vessel or 
directly discharged to waste containers. 

Transfer closed system. 
Discharge of liquors as per 
“Discharge of liquid from 
vessel to waste container.” 

Leak from hose. 
As above, leak would be captured by CC drain in fume hood and 
retained in bund. 

Transfer from 
filter to oven 

Damp solids transferred in polythene bags. 
Bags placed in glove box and solid loaded into 
drying trays within glove box. 

Little potential for emission of 
solids from filter as damp. 
  
Transfer to take place inside 
fume hood. 

As per “Dispensing and charging solids.” 

Drying 

Vacuum applied to oven from local oven 
vacuum pump. 
Solvent evaporates and is condensed by heat 
exchanger on vacuum pump catch pot. 

Solvents drawn from damp 
solid condensed in catch pot. 
Oven door opens into HEPA 
filtered glove box 

Any spillages will be contained within the glove box. Glove box is 
physically connected to the oven. 

Packaging 

Product is removed from the oven and 
dispensed and sealed into polythene bags. 
Polythene bags are removed from the glove 
box via a liner and are then placed and sealed 
in kegs. 

Glove box is HEPA filtered, 
therefore no emission. 

Product contained in glove box during packaging steps. 

Removal of 
waste from 
building 

(Contaminated) solid waste will be double 
bagged, sealed and placed in the relevant 
waste storage bin outside the building to be 
collected by the onsite waste disposal 
contractor. 

Waste will be bagged inside 
the building (inside fume 
hood if necessary), therefore 
low risk of emission. 

Spillages will be dealt with according to the MSDS for the contaminating 
material (if applicable). 
 Spill kits available. 
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3.4 Storage and Handling of Raw Materials, Products and Wastes 

3.4.1 Figures 3.5 and 3.6 below show the raw material flow and storage arrangements: 

Figure 3-5: Raw materials flow 
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Figure 3-6: Raw materials storage 
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Ground protection 

3.4.2 The facility is sited within a secure site and the area of material off load is on an impermeable area 

behind a fence line under the organisations control.  Procedures will be in place to unload 

containers from approved transports.  The area is equipped with spill containment and the 

organisation has a spill response team. 

3.4.3 Inventory size and containers are controlled.  The reaction vessels are typically up to 100 litres in 

fill capacity so liquids will be provided in drum containers and not bulk delivery thus minimising the 

scale. Some cleaning chemicals (acetone and methanol) maybe stored in up to 205 litre 

containers. 

3.5 Reaction, Separation and Purification Stages 

Drying in closed circuits 

3.5.1 The facility is equipped with a rotary evaporator to remove solvent from the solid products, it is an 

alternative to distillation in the vessel.  The rotary evaporator is equipped with a chiller unit with 

thermal fluid to condense and collect volatile emission and capture solvents. 

3.5.2 The facility is equipped with a drying oven that employs heat and vacuum to remove volatiles from 

the solid product.  The vacuum source is dedicated to the drier and equipped with a catch pot for 

condensable materials. 

Equipment cleaning using solvents 

3.5.3 The reaction vessels are cleaned with the most appropriate agent, selected for its ability to 

solubilise the materials present.  Where solvents are used preference is given to non-chlorinated 

solvents and those that can be readily condensed and scrubbed such as methanol and acetone.  

The solvents are used in enclosed reaction system and controlled by procedure. 

Recirculation of process vents 

3.5.4 Process vapours are not recirculated, this is a cGMP consideration 

Closure of opening 

3.5.5 When solid or liquid additions to the reaction vessels are completed the manways and connections 

are closed prior to further processing.  The reaction vessels are blanketed using nitrogen gas. 

Testing the airtightness 

3.5.6 During vessel qualification the equipment is subjected to vacuum and leak tests to confirm its 

integrity.  During routine batch process operations vessel are checked for airtightness by leak 

testing prior to charging the first chemical. 

Inertisation 

3.5.7 Airtightness of reaction vessel is carried out batch to batch using a pressure – vacuum -nitrogen 

purge cycle.  The reaction vessels are maintained under a nitrogen atmosphere during use to 

exclude oxygen. 
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Minimisation of exhaust gas volume 

3.5.8 The reaction vessels are equipped with condensers and chilled thermal fluid (water/ glycol).  The 

product assessment process reviews the thermal data for the reaction to ensure control of the 

reaction vessel contents and considers the energy required to condense solvents used. 

Liquid additions 

3.5.9 The process instruction describes the safe method for delivery of liquids and solids.  Solids are 

always added to liquids to ensure safe and complete mixing of reagents.  Liquid feeds to the 

reaction vessel are carried out using closed vacuum either direct to the reaction vessel or via a 

header tank to allow for a controlled rate addition of the liquid to the reaction vessel. 

Minimisation of peak emission 

3.5.10 The process assessment examines the optimum addition rate to balance energy loading for safety 

consideration of any off-gas rates to control emissions.  This is achieved by dosing control of 

reagents that can generate exhaust gases and control of the reaction vessel temperature. 

Mother liquors 

3.5.11 The processes are assessed in the R&D laboratory prior to scale up.  Appropriate solvents or 

water for extraction are selected based on assessments in the laboratory. The processes are 

subject to a mass balance, so the characteristics and contents of mother liquors are known and 

measured.  Product transfer procedures describe options to combine discrete batch processes into 

‘telescoped’ combined steps to omit isolation of intermediates. 

Countercurrent washing 

3.5.12 Countercurrent washing is considered BAT. The facility uses reaction vessels for batch processing 

at small volumes <100 litres so this technique is not applicable to API batch processing. 

Water free vacuum 

3.5.13 The facility employs dry running vacuum pumps. 

Determination of reactions 

3.5.14 The facility employs batch reactions.  The chemistry development employs processes to determine 

reaction end points such as infra-red and HPLC (high performance liquid chromatography) and 

develops methods of detection for these reaction end points.  The facility has a testing laboratory 

able to determine the endpoints in process 

Indirect cooling 

3.5.15 The reaction vessels are equipped with jackets that allow for indirect cooling using dedicated heat-

cool thermostat units with heat transfer fluid. Reactor jacket temperature is controlled with Huber 

530W. Reactors circulate heat transfer oil. Set point is manually inputted into control system and 

Huber will control automatically. 
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Cleaning 

3.5.16 The product transfer process (SOP_CLS7_MAN_0002_01 in Appendix I) includes an evaluation of 

cleaning methods.  The cleaning processes are controlled by a manufacturing instruction to 

describe volumes used and optimal cleaning methods. 

3.6 Chemical Process Controls 

Prevention of environmental impact 

3.6.1 The facility B901 is a purpose-built manufacturing area for the production of clinical scale 1-5 kg of 

API.  The production processes and equipment are manufactured to cGMP standards and subject 

to engineering and process validation. 

3.6.2 Processes are reviewed for process safety consideration on scale up from laboratory gram scale 

to the clinical manufacture scale as detailed in SOP CLS7_MAN_0003 included in Appendix I. The 

process technical information is reviewed and assessed as detailed in SOP CLS7_MAN_0002 

included in Appendix I. 

3.6.2 Safety Assessment 

3.6.1 Procedure SOP CLS7_MAN_0003 included in Appendix I describes the roles and responsibilities 

for the chemical process assessment and control and includes 

3.6.2 Process Safety Team comprises of development Chemist / GMP Chemist and Lead Engineer as a 

minimum. Their role is as follows: 

• Determine what process safety testing is required such as adiabatic calorimetry; 

• Conduct or outsource process safety testing to an accredited laboratory; 

• Provide recommendation on how to proceed with the intended chemistry in the Process 

Safety Review; and 

• Author the Process Safety Report. 

3.6.3 The API Operations review consists of the following: 

• Technology transfer package; 

• Safety data sheets and Control of Substances Hazardous to Health (COSHH) assessment; 

• Relevant Codes of Safe Practice (COSP’s); 

• DSEAR regulations; 

• Environmental assessment; 

• Equipment compatibility / materials of construction; 

• Gas evolution; 

• Scrubber requirements; 

• Spill response; 

• Dose control of exotherms / gas evolution; 

• Effect of loss of services, e.g. stirring, vacuum, cooling; 

• Effect of human error, e.g. adding reagent too quickly or in wrong order; 

• Effect of under or over-pressurisation; and 
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• Waste treatment and disposal 

3.6.4 Further details on the above can be found in the SOPs included in Appendix I. 

3.6.5 The technology transfer package includes the following data: 

• Balanced equation; 

• Material requirements; 

• Description of laboratory procedure broken down into unit operations alongside details of 

notes and observations (e.g. appearance, exotherms, off-gassing, stability data); 

• In Process Control Tests; 

• Known critical process parameters; 

• Waste streams; and 

• Cleaning information 

3.6.6 Details on the technology transfer procedure can be found in SOP_CLS7_MAN_0002_01 in 

Appendix I. 

3.6.7 The facility reaction vessels are equipped with dedicated heat and cool thermostats that use a 

heat transfer fluid circulated around the reaction vessel jacket.  The units are equipped with 

emergency cooling capability and temperature control.  The reactor vessels are equipped with 

burst disc relief to a dedicated catch tank with level detection.  Each reaction vessel jacket has 

pressure relief. The materials of construction are compatible with the fluids used. 

3.6.8 B901 contains reaction vessels of 50 to 140 litres capacity.  The reaction vessels are enclosed, 

housed within walk-in fume hoods, and vent via process scrubber.  The reaction vessels are 

equipped with burst disc relief to a dedicated catch tank with level detection.  The inlets and outlets 

of the reaction vessel include fittings to allow hose or powder transfer connections for closed 

transfer of liquids and powders.  Storage containers are UN approved and are closed when not in 

use  

3.6.9 All reaction vessels are equipped with jackets to control temperature using heat transfer fluid and 

the thermostat units that supply the heat transfer fluid have independent temperature control 

3.6.10 All reactor vessels are ATEX rated to operated and are equipped to handle solvents. All reaction 

vessels are fitted with condensers to enable solvent recovery and minimisation of VOC emission to 

the process vent.  The condensers have duty and standby thermostat units circulating cold heat 

transfer fluid with programmable temperature set points to minimise solvent emissions  

3.6.11 All of the condensers vent to the building process scrubber that provides further abatement 

capability above that achieved through process control. 

3.6.12 The reactions are enclosed within fume hoods.  The fume hoods have duty or standby extractor 

fans and have velocity control with alarm indication.  The building is equipped with a supply air fan. 

3.6.13 API manufacture is conducted on a batch by batch basis and the process technology package 

identifies the process waste streams and appropriate segregation and storage of each of the 

process waste streams.  Wastewater streams from the process are identified and segregated in 

this manner. 

3.6.14 The reaction vessels are controlled by a process logic control (PLC) system which enables a 

stable controllable operation. Temperature and pressure are continuously monitored, and an alarm 

system will alert the operator to any out of control reaction or adverse situation.  
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3.7 Analysis 

3.7.1 The facility employs batch reactions.  The chemistry development employs processes to determine 

reaction end points such as infra-red and HPLC (high performance liquid chromatography) and 

develops methods of detection for these reaction end points.  The facility has a testing laboratory 

able to determine the endpoints in process. 

3.7.2 Mass balance for raw materials, by-products and waste streams will be established upon operation 

of the facility.  This will provide data in order to enable suitable management of the process and 

suitable treatment of the waste streams and develop improvement strategies. 

3.7.3 Section 6 details analysis techniques adopted at the site as part of BAT requirements. 

3.8 Multi-product Protocol 

3.8.1 A multi-product protocol has been produced detailing the following: 

• The range of chemical processes; 

• Chemical process equipment; 

• Process capacities per annum;  

• H1 assessment for worst case operating scenario providing worst case environmental 

impacts; 

• Operations detail criteria; and 

• Change control protocols – including a commitment to a commissioning report submission to 

the Environment Agency for the first batch of any new product 

3.8.2 A copy of the multi-product protocol is included as Appendix E. 
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4 EMISSIONS AND MONITORING 

4.1 Point Source Emissions to Air 

4.1.1 There are four emission points to air from the facility, these are as follows: 

• scrubber abatement system; 

• HVAC and fume hood ventilation system 

• Tray drier Vacuum pumps and reactor emergency release points. 

4.1.2 The scrubber abatement system takes the extraction from the reaction vessels and treats the 

waste gas using water, acid or alkali media.  The discharge from the scrubber is released through 

an 18m high stack with a diameter of 50 mm. 

4.1.3 The main building ventilation takes the extracted air from the fume hoods and HVAC system.  This 

is an unabated emission.  

4.1.4 The emergency relief tank vents are from the reactors and one from the drier vacuum pump.  

4.1.5 Of the four emission points, only the scrubber abatement system has been considered as part of 

the assessment as this is the only emission which will potentially contain pollutants from the 

reaction tanks.  The HVAC and fume hood ventilation system emissions shall contain clean 

extracted air and therefore is not considered as part of this air quality. The emergency release 

point is not assessed as it is not a continuous discharge and for emergency releases only. 

4.1.6 The reaction vessels are equipped with condensers that have low temperature cooling capability to 

minimise VOC release.  The exhaust gases are then scrubbed using appropriate media.  The 

media will be selected on the characterisation of the waste gas to ensure optimisation.  

4.1.7 The reaction vessels are vented to a scrubber with either caustic, acid, water or hypochlorite 

dependant on determination by the process characterisation. 

4.1.8 The reactions are performed in solvents and are liquids of solutions.  The drier unit has a 

dedicated vacuum source and catch pot. 

4.1.9 A plan of emissions points can be found in Figure 4-1 below and details of emissions points to air 

can be found in Table 4.1 below. 
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Figure 4-1: Emissions Points Layout 

 

KEY: 

EP1 - Process Scrubber Abatement System EP4 - - Drier vacuum pump vent

  

EP2 - Emergency Vent - Reaction vessel Bursting Disc Relief Tank  

EP3 - Fume Hoods and HVAC System    
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Table 4.1: Point Source Emissions to Air  

Installation name – Concept Life Sciences 

Emission point reference Source 

EP1 Process Scrubber Abatement System 

EP2 
Emergency Vent – Reaction vessel Bursting Disc Relief 

Tank 

EP3 Fume Hoods and HVAC System 

EP4 - Drier vacuum pump vent 

Note - EP4 the vent pipe ties into a 750x750mm galvanised duct at roof level 

 

Table 4.2: Emissions Limits 

Installation name –Concept Life Sciences 

Emission point 
reference 

Source 
Parameter Limit 
(including unit) 

Reference Period Monitoring 
Frequency 

Monitoring 
standard or 

method 

EP1 
Process Scrubber 

Abatement 
System 

Volatile Organic 
Compounds 

expressed as 
carbon 

To be confirmed as part of an Improvement Condition for 
validation of assessment of emissions to air. 

EP2 

Emergency Vent – 
Reaction vessel 

Bursting Disc 
Relief Tank 

EP3 
Fume Hoods and 

HVAC System 

EP4 
- Drier vacuum 

pump vent 

   

4.1.10 Details of the scrubber arrangement for the abatement of emissions to air is shown in Figure 3-4. 

Further schematics of the scrubber system and HVAC system can be found in Appendix B. 
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4.2 Point Source Emissions to Sewer 

4.2.1 There are no point source emissions to sewer from the production activities.  Waste liquids are 

collected in drums and sent for recovery/disposal off-site as part of the site waste streams. 

4.2.2 Wastewater from the site will generally be sent to the wastewater treatment plant located on the 

Discovery Park site.  This is separately permitted facilities (third party) facility (Permit AP3438YK – 

Discovery Park Management Limited) 

4.2.3 Clean uncontaminated surface water from outside areas and roof drainage will drain to existing 

site surface water drainage catch pit which is then emptied and sent to the discovery park on site 

wastewater treatment plant (Permit AP3438YK – Discovery Park Management Limited) 

4.3 Point Source Emissions to Surface Water 

4.3.1 There are no point source emissions to surface water from the production activities.  

4.4 Point Source Emissions to Land 

4.4.1 Under normal operations there shall be no process emissions to land. 

4.5 Fugitive emissions 

4.5.1 The potential fugitive emissions from the site are surface water run-off, leaks and spillages from 

external storage areas and site litter.  Fugitive emissions are assessed in the environmental risk 

assessment in Appendix C. This details the potential emissions and management controls in 

place. The risk from fugitive emissions is considered to be low. 

4.6 Odour 

4.6.1 There are no identified odour sources at the site. The risk of odour from the facility been concluded 

to be insignificant. Further details are included in the environmental risk assessment in Appendix 

C. 

4.7 Noise and Vibration 

4.7.1 There are no sources identified that are likely to give rise to noise or vibration issues. The risk of 

noise and vibration issues from the facility been concluded to be insignificant. Further details are 

included in the environmental risk assessment in Appendix C. 

4.8 Monitoring and Reporting of Emissions 

Process Systems Monitoring 

4.8.1 Reaction vessels are fitted with temperature and pressure measuring devices.  These feedback to 

the Huber unit heating/cooling system on the reaction vessel.  The Huber unit has a Proportional-

Integral-Derivative (PID) controllers which in turn has a crash cool function and alarm functions to 

alert operators to any process problems or automatic shutdown if required.   

4.8.2 Processes are operated using a batch record to specific operating temperature.  The reaction 

vessels are controlled by a PLC system which enables a stable controllable operation. 

4.8.3 Reaction vessels are fitted with glycol condensers and monitoring to control reactions and prevent 

adverse reactions and/or emissions to the environment. 
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Emissions Monitoring 

4.8.4 There is currently no data for emissions from EP1 as the site is not yet operational. 

4.8.5 It is proposed that as part of the commissioning process, a sampling port on the scrubber 

abatement system shall be installed and monitoring of emissions undertaken and assessed to 

demonstrate that the assessment undertaken as part of this application is correct and overly 

conservative of emissions from the facility.  This shall be undertaken as an improvement condition 

in the permit. 

4.8.6 The installation of the sampling port for the scrubber shall meet the requirements of the EA 

technical guidance note (TGN) M1 Sampling requirements for stack emission monitoring 

guidance1 and this shall be demonstrated as part of the validation report. It is proposed that 

monitoring for total VOCs to monitoring standard BS EN 12619:2013 will be undertaken. 

Frequency of monitoring shall be discussed and confirmed with the EA. 

4.8.7 Following submission of the validation report, emissions limit values (if required) and monitoring 

frequency and reporting shall be agreed with the Environment Agency. 

 

1 https://www.gov.uk/government/publications/m1-sampling-requirements-for-stack-emission-monitoring 

https://www.gov.uk/government/publications/m1-sampling-requirements-for-stack-emission-monitoring
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5 ENVIRONMENTAL IMPACTS 

5.1 Environmental Risk Assessment 

5.1.1 An ERA has been carried out in support of this application. It includes an assessment of the risk to 

the environment and human health from the proposed activities at the site.  

5.1.2 The ERA has been produced in accordance with the Environment Agency’s (EA’s) Risk 

Assessments for your environmental permit guidance2 which covers a range of environmental 

risks. A H1 screening assessment of emissions to air, global warming potential and photochemical 

ozone creation impacts has been completed.  

5.1.3 There is no monitoring data available to inform the assessment, therefore the H1 has been based 

on very conservative assumptions that all solvents shall be stored and released at the maximum 

storage capacity of the site (2,500 litres). For cleaning solvents (acetone, methanol and propanol), 

assessments have been based on 10,000 litres as these solvents are used more frequency and in 

greater quantities at the site. 

5.1.4 The H1 assessment has concluded that the emissions screen out as insignificant, however, as 

there is currently no data to support this assessment, it is proposed that a verification report be 

produced as part of an improvement condition once the site is operational to demonstrate the 

assessment of air quality emissions is correct and agree emission limit values and monitoring 

frequency. The ERA and H1 assessment can be found in Appendix C. 

5.2 Climate Change Risk Screening 

5.2.1 A climate change risk assessment is required for any new installation environmental permit 

application if the facility is expected to operate for more than 5 years.  The CLS facility is expected 

to operate for more than 5 years and the risk screening assessment is shown in Table 5-5 below: 

Table 5-1: Climate Change Risk Screening 

Category Screening Questions 

 

Score Your Score 

Timescales How long will a permit be required for this 
site/activity? 

• 5 years or less of operation. No need to fill in 
the rest of the screening. You do not need to 
fill in a risk assessment. Please go straight to 
question 7. 

• Less than 20 years of operation 

• Until between 2040 and 2060 (between 20 
and 40 years from now) 

• Until 2060 or beyond (more than 40 years 
from now) 

 

 

0 

 

1 

3 

 

5 

 

 

 

 

 

1 

Flooding What is your site’s risk of flooding from rivers or 
the sea? 

• Not in a flood-risk zone 

• Very low or low 

• Medium 

• High 

 

 

 

0 

1 

2 

5 

 

 

 

 

 

 

5 

Water Use If you use water for your site operations or fire 
prevention, what is the source of your water? 

 
 

 

2 https://www.gov.uk/guidance/risk-assessments-for-your-environmental-permit 

https://www.gov.uk/guidance/risk-assessments-for-your-environmental-permit
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• Water not required 

• Mains Water 

• Surface water or groundwater abstraction 

 

0 

1 

5 

 

 

1 

Total Screening Score 7 

 

5.2.2 The site has a screening score of more than 5, therefore, a climate change risk assessment 

(CCRA) has been produced for the facility.  A copy of this can be found in Appendix J. 

5.2.3 The climate change risk assessment shall be incorporated into the site management systems. 
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6 BEST AVAILABLE TECHNIQUES (BAT) ASSESSMENT 

6.1.1 This section contains a review against the BAT requirements detailed in Environment Agency 

guidance document How to comply with your environmental permit - Additional guidance for 

speciality organic chemicals sector. (EPR 4.023) and the draft Best Available Techniques (BAT) 

Reference Document for Common Waste Gas Management and Treatment Systems in the 

Chemical Sector4 (November 2019) 

6.1.2 EPR 4.02 sector guidance note sets out relevant BAT which has been defined on the basis of the 

Reference Document on Best Available Techniques for the Manufacture of Organic Fine 

Chemicals5 (August 2006).  Until this BREF is updated the BAT requirements in the EA sector 

guidance note remain appropriate.   

 

 

3 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/298096/geho0209bpiv-e-e.pdf 

4 https://eippcb.jrc.ec.europa.eu/sites/default/files/2019-12/WGC_D1.pdf 

 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/298096/geho0209bpiv-e-e.pdf
https://eippcb.jrc.ec.europa.eu/sites/default/files/2019-12/WGC_D1.pdf
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6.2 How to Comply With Your Environmental Permit - Additional Guidance for Speciality Organic 

Chemicals Sector. (EPR 4.02) 

Table 6.1 Assessment of Indicative BAT 

Indicative BAT  Operator Evidence of Compliance 

Environmental performance indicators 

1. Monitor and benchmark your environmental performance and review this 
at least once a year. Your plans for minimising environmental impacts 
should be incorporated into on-going Improvement programmes. 
Indicators can be derived using the Horizontal Guidance Note H1 
Environmental Risk Assessment (see GTBR Annex 1). It is suggested 
that indicators are based on tonnes of organics produced (tOP) as they 
provide a good basis for measuring performance within an installation or 
a single company year on year. 

See section 2.2 above. 

As part of the site EMS, annual reviews to monitor and benchmark 
environmental performance shall be undertaken.  The EMS will be prepared 
as part of the commissioning process and the timescale for development is 
July 2020. 

Energy efficiency 

1. Assess the environmental impact of each process and choose the one 
with the lowest environmental impact. (We recognise that your choice 
may be constrained, for example, by the integration of processes on a 
complex site). 

Energy consumption is low. 

As part of each process assessment, lab scale trials shall be undertaken in 
the CLS research and development laboratory prior to scale up to the kilo 
facility.  This shall assess the environmental impact as well as production 
efficiency etc. to ensure the most appropriate process is used. 

All process equipment is assessed for energy efficiency prior to purchase 
and installation. Energy efficiency measures are implemented at the site and 
as part of the EMS, an energy efficiency plan shall be produced. Further 
information can be found in section 2.6 

Efficient use of raw materials and water 

1. Maximise heat transfer between process streams where water is needed 
for cooling. Use a recirculating system with indirect heat exchangers and 
a cooling tower in preference to a once-through cooling system. 

2. Where water is used in direct contact with process materials, recirculate 
the water after stripping out the absorbed substances. 

The reaction vessels are equipped with jackets that allow for indirect cooling 
using dedicated heat-cool thermostat units with heat transfer fluid.   

 

The facility manufactures GMP materials, this restricts the option of water 
recycling and recirculation.  Further details on water efficiency measures is 
provided in section 2.7. 

Avoidance, recovery and disposal of wastes 

1. Demonstrate that the chosen routes for recovery or disposal represent 
the best environmental option. Consider avenues for recycling back into 
the process or reworking for another process wherever possible. 

2. Provide a detailed assessment identifying the best environmental options 
for waste disposal where you cannot avoid disposing of waste. 

The facility manufactures GMP materials, this restricts the option of material 
re-use, recycling and recirculation. 

Local considerations for waste disposal are considered and where possible 
wastes are sent to the permitted facilities on Discovery Park (incinerator and 
wastewater treatment) to minimise transport emissions and costs etc. 
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Indicative BAT  Operator Evidence of Compliance 

Design of a new process 

1. Consider all potential environmental impacts from the outset in any new 
project for manufacturing chemicals. 

2. Undertake the appropriate stages of a formal HAZOP study as the 
project progresses through the process design and plant design phases. 
The HAZOP studies should consider amongst other things the points 
noted above. 

Details of considerations for all potential environmental impacts for new 
processes/projects can be found in the multi-product protocol in Appendix E. 

Basis of safety for facility and validated equipment procedures for 
warehouse control, procedures for building security, process safety study, 
comment staff, ATEX rated equipment where applicable. 

Further information on this is included in Appendix B of the multi-product 
protocol which is included as Appendix E to this document and the following 
SOPs included in Appendix I:  

• Validation SOP-MAN_005  

• Access control MAN-0017  

• Segregation of Materials SOP_WH_2004,  

• Validation reports for equipment 

Storage and handling of raw materials, products and wastes 

1. Store reactive chemicals in such a way that they remain stable, such as 
under a steady gas stream, for example. If chemical additions are 
necessary, then tests should be carried out to ensure the required 
chemical composition is maintained. Inhibitors may also be added to 
prevent reactions. 

2. Vent storage tanks to a safe location. 

3. Use measures to reduce the risk of contamination from large storage 
tanks. In addition to sealed bunds, use double-walled tanks and leak 
detection channels. 

4. Use HAZOP studies to identify risks to the environment for all operations 
involving the storage and handling of chemicals and wastes. Where the 
risks are identified as significant, plans and timetables for improvements 
should be in place. 

1. All chemicals are assessed and stored appropriately following safety 
data sheet information. 

2. All solvents are stored outside in flammable stores with appropriate 
venting.  Emergency vents for reactions and HVAC system/condensers 
are included in the process infrastructure. 

3. Due to the scale and nature of the process undertaken, there are no 
large storage tanks in use at the facility. 

4. Hazard evaluation is carried out to identify risks as detailed above. 
Further details can be found in Appendix B of the multi-product protocol 
which is included as Appendix E to this document 

Plant systems and equipment 

1. Formally consider potential emissions from plant systems and equipment 
and have plans and timetables for improvements, where the potential for 
substance or noise pollution from plant systems and equipment has been 
identified. 

2. Carry out systematic HAZOP studies on all plant systems and equipment 
to identify and quantify risks to the environment. 

3. Choose vacuum systems that are designed for the load and keep them 
well maintained. Install sufficient instrumentation to detect reduced 
performance and to warn that remedial action should be taken. 

1. A H1 assessment of likely substances to be emitted from the process 
has been carried out as part of the permit application.  All substances 
assessed screen out as insignificant, however, as the majority of the 
assessment has not been carried out on actual process emissions data, 
it is proposed that a sampling port on the emissions to the scrubber be 
reinstated as part of commissioning, monitoring and analysis carried out 
and a validation report prepared to demonstrate that the findings of the 
H1 assessment are correct and valid. For all new products and 
processes, these shall be assessed using the methodology detailed in 
the multi-product protocol in Appendix E.  
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Indicative BAT  Operator Evidence of Compliance 

2. Hazard evaluation is carried out to identify risks as detailed above. 
Further details can be found in Appendix B of the multi-product protocol 
which is included as Appendix E to this document Vacuum systems are 
fit for purpose and subject to regular inspections and maintenance in line 
with manufacturers recommendations.  

1. Carry out a systematic HAZOP study for all relief systems, to identify and 
quantify significant risks to the environment from the technique chosen. 

2. Identify procedures to protect against overpressure of equipment. This 
requires the identification of all conceivable over-pressure situations, 
calculation of relief rates, selection of relief method, design of the vent 
system, discharge and disposal considerations, and dispersion 
calculations. In some cases, careful design can provide intrinsic 
protection against all conceivable over-pressure scenarios, so relief 
systems and their consequential emissions can be avoided. 

3. Maintain in a state of readiness all equipment installed in the venting 
system even though the system is rarely used. 

4. Consider leak detection, corrosion monitoring and materials of 
construction, preferably in a formal HAZOP study. Plans and timetables 
for improved procedures or replacement by higher integrity designs 
should be in place where the risks are identified as significant. 

5. If corrosion is likely, ensure methods for rapid detection of leaks are in 
place and a regime of corrosion monitoring in operation at critical points. 
Alternatively, use materials of construction that are inert to the process 
and heating/cooling fluids under the conditions of operation. 

6. For cooling water systems, use techniques that compare favourably with 
relevant techniques described in the Industrial Cooling Systems BREF. 

1. Basis of safety for facility and validated equipment procedures for 
warehouse control, procedures for building security, process safety 
study, comment staff, ATEX rated equipment where applicable. 

2. Process monitoring is undertaken using PID/PLC systems which monitor 
pressure and automatically shut down the process should an issue be 
detected.  

3. All equipment installed in the venting system shall be maintained in a 
state of readiness, this will be undertaken as part of the facility 
commissioning. 

4. Process safety procedures and material of capability charts and planned 
maintenance. Further information is included in Process safety 
SOP_MAN_003 and Technical transfer package SOP_MAN_002 
included in Appendix I. 

5. API manufactured in batch wise process.  Minimum equipment contact 
time and have options for Hastelloy and PTFE and glass materials of 
construction. 

6. Cooling system using glycol/water are used at the site.  These are in line 
with the techniques described in the Industrial Cooling Systems BREF 

1. Assess the potential for the release to air of VOCs and other pollutants 
along with discharged purge gas and use abatement where necessary. 

A H1 assessment of the potential emissions to air from the reaction tanks 
has been undertaken and this is screened out as insignificant.  

Reaction stage 

1. With a clear understanding of the physical chemistry, evaluate options for 
suitable reaction types using chemical engineering principles. 

2. Select the reaction system from a number of potentially suitable reaction 
designs - conventional STR, process-intensive or novel-technology - by 
formal comparison of costs and business risks against the assessment of 
raw material efficiencies and environmental impacts for each of the 
options. 

3. Undertake studies to review reaction design options based on process-
optimisation where the activity is an existing activity and achieved raw 
material efficiencies and waste generation suggest there is significant 
potential for improvement. The studies should formally compare the 

1. Process safety process and technical transfer packages as detailed in 
Process safety SOP_MAN_003 and Technical transfer package 
SOP_MAN_002 included in Appendix I. 
 

2. Process safety process and technical transfer packages as detailed in 
Process safety SOP_MAN_003, Technical transfer package 
SOP_MAN_002 and Validation SOP_MAN_005 included in Appendix I. 
 

3. Process yields is dependent upon process chemistry not the reaction 
design. Condensers and scrubber abatement on reaction systems that 
are assessed using process safety guidance.  Bunded facility. 
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Indicative BAT  Operator Evidence of Compliance 

costs and business risks, and raw material efficiencies and 
environmental impacts of the alternative systems with those of the 
existing system. The scope and depth of the studies should be in 
proportion to the potential for environmental improvement over the 
existing reaction system. 

4. Maximise process yields from the selected reaction vessel design, and 
minimise losses and emissions, by the formalised use of optimised 
process control and management procedures (both manual and 
computerised where appropriate). 

5. Minimise the potential for the release of vapours to air from pressure 
relief systems and the potential for emissions of organic solvents into air 
or water, by formal consideration at the design stage - or formal review of 
the existing arrangements if that stage has passed. 

 
4. Process yields is dependent upon process chemistry not the reaction 

vessel design. Condensers and scrubber abatement on reaction systems 
that are assessed using process safety guidance.  Bunded facility 

 
5. Condensers and scrubber abatement on reaction systems that are 

assessed using process safety guidance.  Bunded facility.  Catch tank for 
emergency relief 

1. Use the following features that contribute to a reduction in waste arisings 
from clean-outs: 

a. low-inventory continuous throughput reactions with 

minimum surface area for cleaning 

b. minimum internals such as baffles and coils in the 

reaction 

c. smooth reaction walls, no crevices 

d. flush bottom outlet on reaction vessels 

e. all associated piping to slope back to the reaction or to a 

drain point 

f. sufficient headroom under the reaction for collection of 

all concentrated drainings in drums or other suitable 

vessel, if necessary  

g. minimal pipework, designed to eliminate hold-up and to 

assist drainage  

h. pipework designed to allow air or nitrogen blowing  

i. system kept warm during emptying to facilitate draining  

j. HAZOP studies used to assess the potential for the 

choking of lines by high-melting-point material 

k. campaigns sequenced so that cleaning between 

batches is minimised  

l. campaigns made as long as possible to reduce the 

number of products change-overs 

a. Not applicable for batch API manufacture. 

b. No coils or baffles included 

c. Yes, designed for cleaning 

d. Yes, designed for cleaning 

e. Yes, designed for cleaning 

f. Yes 

g. Yes 

h. Yes 

i. Not applicable 

j. Yes. See process safety SOP_MAN_003 in Appendix I. 

k. Yes - API process in batches step wise. Further details 

are included in the MPP in Appendix E and cleaning 

validation SOP_QM_2002 in Appendix I. 

l. Yes - API process in batches step wise. Further details 

are included in the MPP in Appendix E and cleaning 

validation SOP_QM_2002 in Appendix I. 

m. Solvents are screened for effective solubilising ability. 

Further details can be found in process safety 

SOP_MAN_003 and technical transfer package 

SOP_MAN_002 in Appendix I. 

n. Process safety study is carried out as detailed in the 

multi-product protocol in Appendix C and process safety 

SOP_MAN_003 in Appendix I. 

o. Not appropriate for API manufacture 
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Indicative BAT  Operator Evidence of Compliance 

m. where a complete clean is necessary, use cleaning 

methods that minimise the use of cleaning agents, (e.g. 

steam-cleaning, rotating spray jets or high-pressure 

cleaning) or use a solvent which can be re-used 

n. carry out HAZOP studies to minimise the generation of 

wastes and to examine their treatment/disposal 

o. consider use of disposable plastic pipe-liners 

p. eliminate or minimise locations for solids to settle-out 

q. consider duplicate or dedicated equipment where it can 

reduce the need for cleaning that is difficult 

p. Reactors and pipework is are designed with minimum 

dead legs 

q. not applicable API processes have to be cleaned MHRA 

regulations  

1. Review your operating practices and review vent flows to see if 
improvements need to be made. 

2. Consider opportunities to enhance the performance of abatement 
systems. 

This shall be carried out once the plant is commissioned. 

Separation stages 

1. Choose your separation technique following a detailed process design 
and HAZOP study. Follow formal operating instructions to ensure 
effective separation and minimisation of losses. Adhere to design 
conditions such as heat input, reflux flows and ratios, etc.  

2. Install instrumentation to warn of faults in the system, such as a 
temperature, pressure or low coolant-flow alarms.  

 

1. Process technical package evaluates mass balances and 

identifies waste and product streams. Further information is 

included in Process safety SOP_MAN_003 and Technical 

transfer package SOP_MAN_002 in Appendix I. 

2. Temperature, pressure indicators and alarms are included in the 

system. 

Liquid – liquid separations: 
1. Use techniques which maximise physical separation of the phases (and 

also aim to minimise mutual solubility) where practicable.  

2. When the phases are separated, use techniques which prevent (or 
minimise the probability and size of) breakthrough of the organics phase 
into a waste-water stream. This is particularly important where the 
environmental consequences of subsequent releases of organics to air 
or into controlled waters may be significant (eg. where the effluent is 
treated in a DAF unit or some of the organic components are resistant to 
biological treatment).  

3. When a separation is done by hand, use a "dead man's handle", backed-
up by good management, to improve the chance of the flow being 
properly controlled as the phase-boundary approaches.  

4. Consider if automatic detection of the interface is practicable.  

1. Process technical package evaluates mass balances and 

identifies waste and product streams. Further details can be 

found in Batch record process SOP_MAN_001 in Appendix I. 

2. Process technical package evaluates mass balances and 

identifies waste and product streams. No direct release to 

controlled waters.  Building is internally bunded. Further details 

can be found in Batch record process SOP_MAN_001 in 

Appendix I. 

3. Not applicable 

4. Not applicable 

5. Not applicable 
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Indicative BAT  Operator Evidence of Compliance 

5. Where you are discharging to drain, consider whether there should be an 
intermediate holding or "guard" tank to protect against accidental losses 
from the organics phase. 

Solid-liquid separations: 
1. Use techniques to minimise, re-use and/or recycle rinse water, and to 

prevent breakthrough of solids.  

2. Install instrumentation or other means of detecting malfunction as all of 
the techniques are vulnerable to solids breakthrough.  

3. Consider installing "guard" filters of smaller capacity downstream which, 
in the event of breakthrough, rapidly 'clog' and prevent further losses.  

4. Have good management procedures to minimise loss of solids, escape 
of volatiles to air and excessive production of wastewater.  

 

1. Filter fitted with filtrate vessel 

2. Not applicable 

3. Not applicable 

4. The multi-product protocol in Appendix E and the process safety 

and technology transfer SOPs in Appendix I cover procedures to 

minimise loss of solids, escape of volatiles to air and excessive 

production of wastewater. 

Chemical process controls 

1. Monitor the relevant process controls and set with alarms to ensure they 
do not go out of the required range. 

 

Process controls incorporate PLC/PID which monitor temperature and 
pressure and are set with alarms to ensure they do not go out of the required 
range. 

Analysis 

1. Analyse the components and concentrations of by products and waste 
streams to ensure correct decisions are made regarding onward 
treatment or disposal. Keep detailed records of decisions based on this 
analysis in accordance with management systems.  

The facility employs batch reactions.  The chemistry development employs 
processes to determine reaction end points such as infra-red and HPLC 
(high performance liquid chromatography) and develops methods of 
detection for these reaction end points.  The facility has a testing laboratory 
able to determine the endpoints in process. 

Mass balance for raw materials, by-products and waste streams will be 
established upon operation of the facility.  This will provide data in order to 
enable suitable management of the process and suitable treatment of the 
waste streams and develop improvement strategies. 

Manufacturing batch records QC lab tech details can be found in Batch 
record process SOP_MAN_001 in Appendix I. 

Point source emissions 

1. Formally consider the information and recommendations in the BREF on 
Common Wastewater and Waste Gas Treatment/ Management Systems 
in the Chemical Sector (see Reference 1) as part of the assessment of 
BAT for point-source releases to air, in addition to the information in this 
note.  

2. Identify the main chemical constituents of the emissions, including VOC 
speciation where practicable.  

1. See below for a review against the requirements of the draft BREF on 
Common Wastewater and Waste Gas Treatment/ Management Systems 
in the Chemical Sector. 

2. Main chemical species have been identified as part of research and 
development laboratory assessments and have been assessed using the 
H1 tool. 
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Indicative BAT  Operator Evidence of Compliance 

3. Assess vent and chimney heights for dispersion capability and assess 
the fate of the substances emitted to the environment.  

4. Use the following measures to minimise emissions to air:  

• recover emissions rich in organics by fractionation and then recycle  

• recover and reuse solvents  

• continuously monitor off-gas concentration from reaction vessels, dryers, 
condensers, evaporators and scrubbers where off-gases are shown to be 
environmentally significant  

 

3. Substances likely to be emitted have been assessed using the H1 tool 
and screened out to be insignificant. 

4. Solvents are recovered using chiller condenser techniques.  Due to GMP 
requirements for pharmaceutical production, it is not possible to reuse 
solvents during the process. Off-gas concentrations are not continuously 
monitored as they have been assessed to be insignificant and therefore 
continuous monitoring is not deemed necessary.  Sampling shall be 
carried out to a frequency to be defined with the EA following 
commissioning and validation. 

5. Control all emissions to avoid a breach of water quality standards as a 
minimum. Where another technique can deliver better results at 
reasonable cost it will be considered BAT and should be used.  

6. Use the following measures to minimise water use and emissions to 
water:  

a. where water is needed for cooling, minimize its use by 

maximising heat transfer between process streams  

b. use water in recirculating systems with indirect heat 

exchangers and a cooling tower rather than a once 

through system. (A water make-up treatment plant and a 

concentrated purge stream from the system to avoid the 

build-up of contaminants are likely to be necessary.) 

c. leaks of process fluids into cooling water in heat 

exchangers are a frequent source of contamination. 

Monitoring of the cooling water at relevant points should 

be appropriate to the nature of the process fluids. In a 

recirculatory cooling system, leaks can be identified 

before significant emission to the environment has 

occurred. The potential for environmental impact is likely 

to be greater from a once through system. Planned 

maintenance can help to avoid such occurrences. 

d. water used for cleaning can be reduced by a number of 

techniques, e.g. by spray cleaning rather than whole 

vessel filling 

e. strip process liquor and treat if necessary, then 

recycle/reuse 

1. N/A as there are no process waters generated or emitted from the 
facility. 

2. Measures to minimise water use and emissions are detailed below: 

a. closed loop system on reaction systems 

b. air cooled towers no makeup water required 

c. planned maintenance procedures are in place and a 

closed loop system on the reaction systems. 

d. cleaning validation determines volume of cleaning agent 

e. API process restricts reuse 

f. not applicable 

g. not applicable 

h. API process restricts reuse 

i. API process restricts reuse 

j. not applicable none present 

products are filtered 

k. Wastewaters are segregated and assessed for 

appropriate disposal routes. 
l. Segregated where possible.  
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f. use wet air oxidation for low volumes of aqueous 

effluent with high levels of organic content, such as 

waste streams from condensers and scrubbers 

g. neutralise waste streams containing acids or alkalis to 

achieve the required pH for the receiving water 

h. strip chlorinated hydrocarbons in waste streams with air 

or steam and recycle by returning to process where 

possible 

i. recover co-products for re-use or sale 

j. periodically regenerate ion exchange columns 

k. pass wastewater containing solids through settling 

tanks, prior to disposal 

l. treat waste waters containing chlorinated hydrocarbons 

separately where possible to ensure proper control and 

treatment of the chlorinated compounds. Contain 

released volatile chlorinated hydrocarbons and vent to 

suitably designed incineration equipment 
m. non-biodegradable organic material can be treated by 

thermal incineration. However, the thermal destruction of 

mixed liquids can be highly inefficient, and the waste 

should be dewatered prior to incineration 

1. Use the following measures to minimise emissions to land:  

• use settling ponds to separate out sludge (Note: Sludge can be disposed 
of to incinerator, encapsulation, land or lagoon depending upon its 
makeup.)  

• chlorinated residues should be incinerated and not released to land. 
(Chlorinated hydrocarbons are not to be released to the environment due 
to their high global warming and ozone depletion potentials.)  

• either recycle off spec product into the process or blend to make lower 
grade products where possible  

• many catalysts are based on precious metals and these should be 
recovered, usually by return to the supplier.  

 

1. Not applicable as there are no emissions to land. 

Fugitive emissions 
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1. Identify all potential sources and develop and maintain procedures for 
monitoring and eliminating or minimising leaks and releases of VOCs 
from all non-process stream sources.  

2. Choose vent systems to minimise breathing emissions (for example 
pressure/ vacuum valves) and, where relevant, should be fitted with 
knock-out pots and appropriate abatement equipment.  

3. Use the following techniques (together or in any combination) to reduce 
losses from storage tanks at atmospheric pressure:  

• maintenance of bulk storage temperatures as low as practicable, taking 
into account changes due to solar heating etc.  

• tank paint with low solar absorbency  

• temperature control  

• tank insulation  

• inventory management  

• floating roof tanks  

• bladder roof tanks  

• pressure/vacuum valves, where tanks are designed to withstand 
pressure fluctuations 

• specific release treatment (such as adsorption condensation).  

 

1. Procedures shall be produced as part of the facility EMS which will be 
prepared as part of the commissioning of the site by July 2020. 

2. System has vacuum systems with knock out pots. 

3. Due to the small volumes of reagents and solvents stored at the site, 
techniques to reduce losses are not applicable as there is no storage 
tanks at the facility.  The largest storage container of solvents will be 205 
litre drums. 

1. Provide hard surfacing in areas where accidental spillage or leakage may 
occur, e.g. beneath prime movers, pumps, in storage areas, and in 
handling, loading and unloading areas. The surfacing should be 
impermeable to process liquors. 

2. Drain hard surfacing of areas subject to potential contamination so that 
potentially contaminated surface run-off does not discharge to ground. 

3. Hold stocks of suitable absorbents at appropriate locations for use in 
mopping up minor leaks and spills and dispose of to leak-proof 
containers. 

4. Take particular care in areas of inherent sensitivity to groundwater 
pollution. Poorly maintained drainage systems are known to be the main 
cause of groundwater contamination and surface/above-ground drains 
are preferred to facilitate leak detection (and to reduce explosion risks). 

5. Additional measures could be justified in locations of particular 
environmental sensitivity. Decisions on the measures to be taken should 
take account of the risk to groundwater, taking into consideration the 
factors outlined in the Agency document, Policy and Practice for the 

1. External storage and delivery areas are formed of impermeable surfaces 
to capture any leak or spillage in these areas.   

2. External storage areas drain to a pit which will capture any spillages or 
leaks. 

3. Spill kits are situated around the facility at appropriate locations to be 
easily accessible in the case of an emergency. 

4. Drainage systems have been assessed and are subject to routine 
inspections and maintenance as part of the proposed EMS for the facility. 

5. Facility is not situated in an area assessed to be of particular 
environmental sensitivity.  An environmental risk assessment has been 
undertaken for the site and the outcomes are that all risks from the site 
are very low to low and therefore the site is not considered to pose a risk 
to the environment from its operations. 

6. The site EMS shall identify plant that could leak and impact the 
environment. This plant shall be subject to regular inspections and 
maintenance to ensure no issues arise. 
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Protection of Groundwater, including groundwater vulnerability and the 
presence of groundwater protection zones. 

6. Surveys of plant that may continue to contribute to leakage should also 
be considered, as part of an overall environmental management system. 
In particular, you should consider undertaking leakage tests and/or 
integrity surveys to confirm the containment of underground drains and 
tanks. 

Odour 

1. Manage the operations to prevent release of odour at all times. 

2. Where odour releases are expected to be acknowledged in the permit, 
(i.e. contained and treated prior to discharge or discharged for 
atmospheric dispersion): 

• for existing installations, the releases should be modelled to demonstrate 
the odour impact at sensitive receptors. The target should be to minimise 
the frequency of exposure to ground level concentrations that are likely 
to cause annoyance. 

• for new installations, or for significant changes, the releases should be 
modelled, and it is expected that you will achieve the highest level of 
protection that is achievable with BAT from the outset. 

• where there is no history of odour problems then modelling may not be 
required although it should be remembered that there can still be an 
underlying level of annoyance without complaints being made. 

• where, despite all reasonable steps in the design of the plant, extreme 
weather or other incidents are liable, in our view, to increase the odour 
impact at receptors, you should take appropriate and timely action, as 
agreed with us, to prevent further annoyance (these agreed actions will 
be defined either in the permit or in an odour management statement). 

3. Where odour generating activities take place in the open, or potentially 
odorous materials are stored outside, a high level of management control 
and use of best practice will be expected. 

4. Where an installation releases odours but has a low environmental 
impact by virtue of its remoteness from sensitive receptors, it is expected 
that you will work towards achieving the standards described in this 
guidance note, but the timescales allowed to achieve this might be 
adjusted according to the perceived risk. 

5. Where further guidance is needed to meet local needs, refer to 
Horizontal Guidance Note H4 Odour (see GTBR). 

All reagents are stored and used within the building, solvents are stored in 
external storage areas and in low quantities. Operating and management 
techniques will minimise any risk of odour from the site. Odour has been 
assessed in the environment risk assessment in Appendix C and has 
concluded the risk of odour is insignificant.  

Noise and vibration 
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1. Install particularly noisy machines such as compactors and pelletisers in 
a noise control booth or encapsulate the noise source.  

2. Where possible without compromising safety, fit suitable silencers on 
safety valves.  

3. Minimise the blow-off from boilers and air compressors, for example 
during start up, and provide silencers. 

No significant sources of noise and vibration from the facility have been 
identified. 

Monitoring and reporting of emissions to air and water 

1. Carry out an analysis covering a broad spectrum of substances to 
establish that all relevant substances have been taken into account when 
setting the release limits. The need to repeat such a test will depend 
upon the potential variability in the process and, for example, the 
potential for contamination of raw materials. Where there is such 
potential, tests may be appropriate.  

2. Monitor more regularly any substances found to be of concern, or any 
other individual substances to which the local environment may be 
susceptible and upon which the operations may impact. This would 
particularly apply to the common pesticides and heavy metals. Using 
composite samples is the technique most likely to be appropriate where 
the concentration does not vary excessively.  

3. If there are releases of substances that are more difficult to measure and 
whose capacity for harm is uncertain, particularly when combined with 
other substances, then "whole effluent toxicity" monitoring techniques 
can be appropriate to provide direct measurements of harm, for example, 
direct toxicity assessment.  

It is proposed that a sampling port on the emissions to the scrubber be 
reinstated as part of commissioning, monitoring and analysis carried out and 
a validation report prepared to demonstrate that the findings of the H1 
assessment are correct and valid. Monitoring and reporting requirements 
shall be agreed with the EA following submission of the validation 
assessment and report. 

1. Monitor and record:  

• the physical and chemical composition of the waste  

• its hazard characteristics  

• handling precautions and substances with which it cannot be mixed  

As part of the EMS, a procedure for monitoring and recording wastes shall 
be produced which will ensure that wastes from the CLS facility are 
managed in accordance with Duty of Care requirements and includes 
monitoring and recording of: 

• the physical and chemical composition of the waste  

• its hazard characteristics  

• handling precautions and substances with which it cannot be mixed 

 

You should where environmental monitoring is needed:  

• Consider the following in drawing up proposals:  

• determinands to be monitored, standard reference methods, sampling 
protocols  

•  

It is proposed that as part of the commissioning process, a sampling port on 
the scrubber abatement system shall be installed and monitoring of 
emissions undertaken and assessed to demonstrate that the assessment 
undertaken as part of this application is correct and overly conservative of 
emissions from the facility.  This shall be undertaken as an improvement 
condition in the permit. 
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• monitoring strategy, selection of monitoring points, optimisation of 
monitoring approach  

• determination of background levels contributed by other sources  

• uncertainty for the employed methodologies and the resultant overall 
uncertainty of measurement  

• quality assurance (QA) and quality control (QC) protocols, equipment 
calibration and maintenance, sample storage and chain of custody/audit 
trail  

• reporting procedures, data storage, interpretation and review of results, 
reporting format for the provision of information. 

 

 

The installation of the sampling port for the scrubber shall meet the 
requirements of the EA technical guidance note (TGN) M1 Sampling 
requirements for stack emission monitoring guidance and this shall be 
demonstrated as part of the validation report. 

Following submission of the validation report, emissions limit values (if 
required) and monitoring frequency and reporting shall be agreed with the 
Environment Agency. 
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Gas Management and Treatment Systems in the Chemical Sector 

 

Table 6.2 Assessment of BAT Conclusions Requirements 

BAT Number Summary of BAT Conclusions Requirements Operator Evidence of Compliance 

1 In order to improve the overall environmental performance, 
BAT is to elaborate and implement an EMS 

An EMS incorporating all the requirements of the BAT conclusions will be 
implemented upon commissioning of the facility. 

2 In order to facilitate the reduction of emissions to air, BAT is 
to establish, maintain and regularly review (including when a 
substantial change occurs) an inventory of channelled and 
diffuse emissions to air, as part of the environmental 
management system (see BAT 1) 

An EMS incorporating all the requirements of the BAT conclusions will be 
implemented upon commissioning of the facility. 

3 In order to reduce the frequency of the occurrence of Other 
than normal operating conditions (OTNOC) and to reduce 
emissions to air during OTNOC, BAT is to set up and 
implement a risk based OTNOC management plan as part 
of the environmental management system (see BAT 1) 

An EMS incorporating all the requirements of the BAT conclusions will be 
implemented upon commissioning of the facility. 

4 In order to reduce channelled emissions to air, BAT is to use 
an integrated waste gas management and treatment 
strategy that includes, in order of priority, process integrated, 
recovery and abatement techniques. 

The reactions are process controlled using PLC’s and PID’s in order to minimise 
emissions.  The reactions are monitored for temperature and pressure to reduce 
the potential for adverse emissions.  All processes are trialled in the research and 
development laboratory prior to scaling up in order to ensure all reactions are 
assessed and controlled. 

Emissions from reactions are treated using wet scrubber with appropriate 
scrubbing liquor to minimise and abate emissions. (Absorption) 

5 In order to facilitate the recovery of materials and the 
reduction of channelled emissions to air, BAT is to limit the 
number of emission points. 

There is only one emission point from the process reactions. Three further 
emissions points are from the fume hood/HVAC and emergency vents do not 
have direct discharges of chemicals from reaction processes.  

6 In order to reduce channelled emissions to air, BAT is to 
ensure that the waste gas treatment systems are 
appropriately designed (e.g. considering the maximum flow 
rate and pollutant concentrations), operated within their 
design ranges, and maintained (through preventive, 
corrective regular and unplanned maintenance) so as to 
ensure optimal availability. 

The scrubber abatement system has been adopted as part of the 
building/laboratory set up from Pfizer.  This was previously operated as a 
permitted production facility and therefore is appropriately designed for the facility. 
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7 BAT is to continuously monitor key process parameters 
(including waste gas flow and temperature) of waste gas 
streams being sent to pre-treatment and/or final treatment. 

Key process parameters are monitored using PLC/PIDs as part of the reaction 
process. 

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

As part of the commissioning of the facility, it is proposed that a validation report is 
produced to demonstrate emissions to air from the facility.  This will be submitted 
to the EA as part of an improvement condition to agree future emissions limits and 
monitoring strategy for the facility. This will take into account the requirement of 
BAT 8. 

9 In order to increase resource efficiency and to reduce the 
mass flow of organic compounds sent to the final waste gas 
treatment, BAT is to recover organic compounds from 
process off-gases by using one or a combination of the 
techniques given below and to reuse them. 

It is not possible to reuse solvents due to GMP considerations.  Organic 
compounds are recovered using condensation techniques (glycol/water chilled 
cooling systems). 

10 In order to increase energy efficiency and to reduce the 
mass flow of organic compounds sent to the final waste gas 
treatment, BAT is to send process off-gases with a sufficient 
calorific value to a combustion unit. BAT 9 has priority over 
sending process off gases to a combustion unit. 

Not applicable as organic compounds are recovered using condensation 
techniques 

11 In order to reduce channelled emissions to air of organic 
compounds, BAT is to use one or a combination of the 
techniques given 

Organic compounds are recovered using condensation techniques (glycol/water 
chilled cooling systems). 

Emission limit values (ELV’s) shall be agreed with the EA as part of the validation 
during commissioning.  The validation shall take into account the ELV’s in Table 
4.1 of the BAT Conclusion to demonstrate the facility complies with the ELV’s 
stated. 

12 In order to reduce channelled emissions to air of 
polychlorinated dibenzodioxins and furans (PCDD/F) from 
thermal treatment of waste gases (i.e. using thermal or 
catalytic oxidation) containing chlorine and/or chlorinated 
compounds, BAT is to use techniques a. and b., if 
necessary, followed by technique c., as detailed. 

Not applicable as no thermal treatment of waste gases. 

13 In order to increase resource efficiency and to reduce the 
mass flow of dust and particulate-bound metals sent to the 
final waste gas treatment, BAT is to recover materials from 
process off-gases by using one or a combination of the 
techniques given below and to reuse them. 

Solid materials are filtered from the reaction liquor prior to oven drying.  HEPA 
filters are used to minimise particulate emissions (API’s) on drying ovens. These 
can achieve emissions levels of 0.1 µg/m3. 

14 In order to reduce channelled emissions to air of dust and 
particulate-bound metals, BAT is to use one of the 
techniques given below. 

HEPA filters are used to minimise particulate emissions (API’s) on drying ovens. 
These can achieve emissions levels of 0.1 µg/m3. 
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15 In order to increase resource efficiency and to reduce the 
mass flow of inorganic compounds sent to the final waste 
gas treatment, BAT is to recover inorganic compounds from 
process off-gases by using absorption and to reuse them 

Not applicable due to processes used at the site. 

16 In order to reduce channelled emissions to air of CO, NOX 
and SOX from the use of catalytic and thermal oxidation for 
the abatement of emissions of organic compounds, BAT is 
to use one or a combination of the techniques given. 

Not applicable due to processes used at the site. 

17 In order to reduce channelled emissions to air of ammonia 
from the use of SCR or SNCR for the abatement of NOX 

emissions, BAT is to optimise the design and/or operation of 
SCR or SNCR (e.g. optimised reagent to NOX ratio, 
homogeneous reagent distribution and optimum size of the 
reagent drops). 

Not applicable as there is no SCR or SNCR used at the facility. 

18 In order to reduce channelled emissions to air of inorganic 
compounds, BAT is to use one or a combination of the 
techniques given 

Emissions from reactions are treated using wet scrubber with appropriate 
scrubbing liquor to minimise and abate emissions. (Absorption). 

ELV’s shall be agreed with the EA as part of the validation during commissioning.  
The validation shall consider the ELV’s in Table 4.6 of the BAT Conclusion to 
demonstrate the facility complies with the ELV’s stated. 

19 In order to prevent or, where that is not practicable, to 
reduce diffuse VOC emissions to air, BAT is to elaborate 
and implement a management system for diffuse VOC 
emissions, as part of the environmental management 
system (see BAT 1) 

An EMS incorporating all the requirements of the BAT conclusions will be 
implemented upon commissioning of the facility. 

20 BAT is to estimate diffuse VOC emissions to air at least 
once every year by using a combination of the techniques 
given below, as well as to determine the uncertainty of this 
estimation. The estimation distinguishes between VOCs 
classified as Carcinogenic, Mutagenic or Toxic for 
Reproduction (CMR) 1A or 1B and VOCs that are not 
classified as CMR 1A or 1B. 

Upon commissioning and operation of the plant, a validation report shall be 
produced demonstrating assessed emissions from the facility are correct.  This 
shall take into account the requirements of BAT 20.  Once operational, the 
requirements of BAT 20 shall be undertaken annually. 

21 BAT is to monitor diffuse VOC emissions from the use of 
solvents by compiling, at least once every year, a solvent 
mass balance of the solvent inputs and outputs of the plant, 
as defined in Part 7 of Annex VII to Directive 2010/75/EU 
and to minimise the uncertainty of the solvent mass balance 
data by using all of the techniques given below. 

Not applicable as the total annual consumption of solvents is lower than 50 
tonnes. 

22 BAT is to measure diffuse VOC emissions to air with at least 
the frequency given below and in accordance with EN 

Not applicable as the annual quantity of diffuse VOC emissions from the plant will 
be less than: 



 

JER8343  |  CLS APPLICATION  |  2  |  1  |  23 March 2020 

rpsgroup.com Page 68 

BAT Number Summary of BAT Conclusions Requirements Operator Evidence of Compliance 

standards. If EN standards are not available, BAT is to use 
ISO, national or other international standards that ensure the 
provision of data of an equivalent scientific quality. 

• 2 tonnes per year in the case of VOCs classified as CMR 1A or 1B, or 

• 10 tonnes per year in the case of VOCs not classified as CMR 1A or 1B. 

23 In order to prevent or, where that is not practicable, to 
reduce diffuse VOC emissions to air, BAT is to use a 
combination of the techniques given 

As part of the site operations, the number of emissions sources is minimised.  
There is only one emission point from the process reaction, with other emissions 
points either being for emergency or building air extraction. Reaction vessels are 
pressure seal tested at each reaction stage to ensure emissions are minimised. 

Off-gases from the reactions are sent through a wet scrubber abatement system 
prior to release to air. Organic compounds are recovered using condensation 
techniques (glycol/water chilled cooling systems). 

The site ensures that all process equipment is serviced and maintained to 
manufacturers recommendations and checks as part of the management 
procedures will identify any issues/equipment that requires repair or replacement. 

The facility will not use more than 50 tonnes of solvent per year therefore the 
BAT-AEL in Table 4.7 is not applicable.    

BAT numbers 24 & 25 are not applicable as the facility does not manufacture polymers. 

BAT numbers 26 – 30 are not applicable as the facility does not manufacture polyvinyl chloride (PVC) 

BAT numbers 31 & 32 are not applicable as the facility does not manufacture solution-polymerised rubber 

BAT numbers 33 – 35 are not applicable as the facility does not produce viscose using CS2 

BAT numbers 36 is not applicable as the facility does not use process furnaces/heaters 
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Glossary 

AOX Adsorbable Organic Halides 

API Active Pharmaceutical Ingredient 

ATEX Atmosphere Explosible 

BAT Best Available Technique 

BOD Biological Oxygen Demand 

BREF BAT Reference 

CC Chemically Contaminated 

CCRA Climate Change Risk Assessment 

CGMP Current Good Manufacturing Practice 

CHC Chlorinated Hydrocarbon 

CLS Concept Life Sciences 

CMR Carcinogenic, Mutagenic or Toxic for Reproduction 

COD Chemical Oxygen Demand 

COSHH Control of Substances Hazardous to Health 

COSP Code of Safety Practice 

DAA Directly Associated Activity 

DPML Discovery Park Management Limited 

DSEAR Dangerous Substances and Explosive Atmospheres Regulations 

EA Environment Agency 

ELV Emission Limit Value 

EMS Environmental Management System 

EOX Extractable Organic Halides 

EPR Environmental Permitting (England and Wales) Regulations 2016 

ERA Environmental Risk Assessment 

EWC European waste catalogue 

FID Flame Ionisation Detector 

H2O Water 

H2O2 Hydrogen Peroxide 

HBr Hydrogen Bromide 

HCl Hydrogen Chloride 

HCN Hydrogen Cyanide 

HEPA High Efficiency Particulate Air 

HPLC  High Performance Liquid Chromatography 

HVAC Heating, Ventilation and Air Conditioning 

IDDS Integrated Discovery and Development Services 

IED Industrial Emissions Directive 
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ISO International Organization for Standardization 

LWS Local Wildlife Site 

MPP Multi Product Protocol 

MSDS Material Safety Data Sheet 

NaHSO3 Sodium Bisulphite 

NaOH Sodium Hydroxide 

NGR National Grid Reference 

NNR National Nature Reserve 

OTNOC Other Than Normal Operating Conditions 

PC Potentially Contaminated 

PCDD/F Polychlorinated dibenzodioxins and furans 

PID Proportional-Integral-Derivative 

PLC Process Logic Control 

R&D Research & Development 

SAC Special Areas of Conservation 

SCR Selective Catalytic Reduction 

SHE Safety, Health and Environmental 

SNCR Selective Non-Catalytic Reduction 

SOP Standard Operating Procedure 

SPA Special Protection Areas 

SSSI Sites of Special Scientific Interest 

TGN Technical Guidance Note 

TOC Total Organic Carbon 

UN United Nations 

VOC Volatile Organic Compound 

WESP Wet Electrostatic Precipitation 

WWTP Wastewater Treatment Plant
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Environmental Risk Assessment 
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Site Condition Report & Baseline Assessment 
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Multi Product Protocol 



 

JER8343  |  CLS APPLICATION  |  2  |  1  |  23 March 2020 

rpsgroup.com  

 
 

Director Dates of Birth 
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Pre-Application Discussions 
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Mass Balance Spreadsheet 
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Standard Operating Procedures (SOPs) 
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Climate Change Risk Assessment 
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Technical Specifications 
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