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Non-Technical Summary

Croda International Plc are committed to sustainability and being the most sustainable supplier of
innovative ingredients. We will create, make and deliver solutions to tackle some of the biggest
challenges the world is facing. By 2030 Croda will be Climate, Land and People Positive.
Croda Europe Ltd, Leek, manufactures a range of nutritional supplements, excipients and
pharmaceutical active ingredients for use in health care and pharmaceutical products. The site has an
environmental permit to produce organic chemicals (Section4.1 Part A(1)(a) Producing organic
chemicals such as— (ii) organic compounds containing oxygen (for example alcohols, aldehydes,
ketones, carboxylic acids, esters, ethers, peroxides, phenols, epoxy resins). The site has a good record
of risk management, risk reduction, compliance and continual improvement for example initiatives to
more than halve carbon emissions from site on a 2015 baseline.
In 2020 Croda Leek received an enquiry to manufacture a novel lipid excipient that is being used in
COVID-19 vaccine clinical trials. The manufacturing process involves synthesis and purification stages
covered by the existing permit, except for one stage that includes nitrogen although the finished novel
lipid excipient product is named as an ester considering IUPAC naming. The volumes required in 2020
are pilot plant scale, initial estimate 75 – 100Kg, current estimate 150 - 200Kg. Croda Leek change
process identified the manufacture was potentially outside of the environmental permit, resulting in
consultation with the Environment Agency to confirm Croda Leek could proceed with pilot scale
manufacture. Croda Leek completed relevant assessment review of our process safety hazard studies
/ EA permit accident management arrangements to ensure we maintain best available techniques
during this work.
Croda Leek have successfully delivered pilot scale material that has resulted in a further enquiry to
increase to small scale production estimated at 2,000Kg in 2021. Considering pre application permitting
advice from the Environment Agency, this requires a substantial permit variation to include (Section 4.1
Part A(1) (a) Producing organic chemicals such as (iv) organic compounds containing nitrogen (for
example amines, amides, nitrous-, nitroorazo-compounds, nitrates, nitriles, nitrogen heterocyclics,
cyanates, isocyanates, diisocyanates and di-isocyanate prepolymers). Also a directly associated activity
Chromatography Process and increased solvent storage facility. The process will involve synthesis and
purification stages within the existing pilot plant facility, the installation of the Chromatography Process
within the existing maintenance workshop building and installation of raw material and waste solvent
storage tanks to supply the Chromatography process. The substantial permit variation will consider
aspects of: Emissions to air, Water (sewer), Noise, Odour, Waste, Accidents, Energy & Carbon and
materials management. Croda Leek aim to implement BAT on first small scale manufacture or under
an agreed upgrade plan to attain BAT.
The potential environmental implications associated with the proposed changes have been reviewed in
accordance with the guidance contained in the EA document – ‘Risk assessments for your
environmental permit’1. This assessment has identified that the proposed changes (when assessed with
due consideration of the associated site management controls) are not anticipated to lead to any
significant environmental impacts.
Considering COVID -19, Chemical manufacturing is deemed by the Government as an essential
industry and some Croda materials form a core part of the supply chain for a range of products that will
help society beat COVID-19. The development and supply of a novel lipid excipient used in COVID-19
vaccine clinical trials concurs with this Government priority being of high public interest and the Croda
sustainability commitments to be people positive.

1

Risk assessments for your environmental permit, EA. Published: 01 February 2016, Last updated: 18 February 2020,
available at: https://www.gov.uk/guidance/risk-assessments-for-your-environmental-permit#risks-from-your-specific-activity ,
accessed on: 21 September 2020
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Introduction

This document supports the application submitted by Croda Europe Limited (“Croda”) under the
Environmental Permitting (England and Wales) Regulations 2016 (as amended) (“the EP Regulations”)
for a Substantial Variation to the Environmental Permit (EP) (reference EPR/BT8155ID/V003) for the
Barnfield Road site located at Barnfield Road, Leek, Staffordshire, ST13 5QJ (the ‘site’), refer to Figure
1 (Appendix A) for the site location.

Background
Croda operates a chemical manufacturing site at Barnfield Road, Staffordshire, producing organic
chemicals such as refined fish oil and derivatives, which is covered under Section 4.1 Part A(1)(a)(ii) “Producing organic chemicals such as organic compounds containing oxygen, such as alcohols,
aldehydes, ketones, carboxylic acids, esters, peroxides, phenols, epoxy resins” of the EP Regulations.
Details of the current site operations are shown in Table S1.1 of the Permit, and the site layout is shown
in Figure 2 (Appendix A).
During the past 6 months, Croda has been involved in trialling a new process in their existing pilot plant,
in conjunction with a third-party chemical manufacturer, to produce novel lipids for use as
pharmaceutical excipients. The pilot plant process has an output capacity of between 150 and 200kg
per annum, and it is intended that 5 batches will have been produced by the end of 2020. This is termed
as Stage 1 of the novel lipid excipient product development.
Based on the output capacity of the pilot plant operations, the manufacturing process has to date been
undertaken with the agreement of the Environment Agency but has thus far not required a formal
variation to the Environmental Permit.
The next stage of the product development (Stage 2) is to increase the product throughput to up to
2,000kg per year, referred to as ‘small scale operation’. Following implementation of Stage 2, intended
to be in 2021, it is expected that full scale operations i.e. Stage 3 will be established at the site. This
Permit variation is concerned with the Stage 2 operations only.
As the manufacturing process is still in the process of being gradually scaled-up, it is under continuous
review, with the process components being improved and optimised, as considered necessary.

Proposed Changes to the Environmental Permit
Stage 2 of the product’s development involves Croda installing new plant to increase their
manufacturing capacity up to 2,000kg of the novel lipid excipient per year, within the extents of the
current Installation boundary. This will commence in 2021.
As part of the new process involves introducing amination chemistry to the site, which is a listed activity
within the EP Regulations under Section 4.1 Part A(1)(a)(iv) – “Producing organic chemicals such as
organic compounds containing nitrogen (for example amines, amides, nitrous-, nitro- or azocompounds, nitrates, nitriles, nitrogen heterocyclics, cyanates, isocyanates, di-isocyanates and diisocyanate prepolymers)”. The existing Environmental Permit does not currently include this activity,
and hence Croda is applying to vary the existing permit to include the new listed activity and the changes
associated with the scale up to the manufacturing process for the novel lipid excipient product.
The proposed changes to the site’s Environmental Permit (EPR/BT8155ID) are:
·

An additional listed activity under Section 4.1 Part A(1)(a)(iv) of the EP Regulations;

·

Use of the existing Pilot Plant for the initial synthesising of the lipid;

·

Refurbishment the existing engineering maintenance workshop to accommodate the purification
of the synthesised lipid via chromatography (“Chromatography building”); and

·

Replacement of three existing bulk storage tanks with three new tanks for the storage of associated
raw materials and process waste pending collection and off-site disposal or recovery by licenced
waste management contractors.

The proposed changes to Table 1.1.1 of the existing site environmental Permit are presented in Table
2-1.
AECOM
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Table 2-1: Proposed Additions to Table 1.1.1of Permit EPR/BT8155ID
Limits of specified
activity

Activity listed in Schedule 1
of the PPC Regulations /
Associated Activity

Description of specified
activity

Section 4.1 A(1)(a)(iv) –
“Producing organic chemicals
such as organic compounds
containing nitrogen (for
example amines, amides,
nitrous-, nitro- or azocompounds, nitrates, nitriles,
nitrogen heterocyclics,
cyanates, isocyanates, diisocyanates and di-isocyanate
prepolymers).”

Producing organic
Receipt of raw materials
chemicals such as novel to storage of finished
lipids
product incorporating
the activities below

Further processing:
Chromatography

Directly Associated
Activity

Comment

New activity.
It is proposed that the
following activities
currently in the permit
will include the
additional raw material
storage and handling for
the new activity:
· Storage and
handling of raw
materials;
· Storage, handling
and dispatch of
intermediates,
finished products,
waste other
materials;
· Control & abatement
systems for
emissions to air;
· Effluent treatment;
and
· Cooling water
system.

Purification of
New activity
synthesised product via
column chromatography

Based on pre-application advice received from the Environment Agency (EA), this application is being
submitted as a Substantial Variation application, due to the introduction of the new listed activity.
The layout of the site showing the location of the proposed changes to house the proposed activity,
including the tank farm, is shown in Figure 3 (Appendix A).
Further detail on the new activity is presented in Section 3 of this document.

AECOM
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Process Description
Technical Standards

The site will continue to operate in accordance with the conditions of the site’s Environmental Permit
and also applicable EA Sector Guidance:
·

How to Comply with Your Environmental Permit.

·

EPR 4.02: Speciality Organic Chemicals Sector Additional Guidance.

This variation does not introduce any new processes to which new technical standards may be
applicable.

Demonstration of Best Available Techniques
An assessment of the proposed new process activity against the requirements of BAT as presented in
the EPR 4.02: Speciality Organic Chemicals Sector guidance has been undertaken and is presented in
Appendix B.
The production process for the novel lipid excipient product is under continual development as it moves
from pilot plant scale up to small scale manufacture with continued development expected as it develops
towards full scale production (expected to be post 2021).
The BAT assessment undertaken in Appendix B presents the current status of the various aspects of
the manufacturing process and associated systems and controls at the current stage of development.
Further refinement and improvement to the process will occur over the coming months and as part of
this Croda is committed to ensuring that the final full scale manufacturing process will be compliant with
the requirements of BAT.
To this end, Croda has already committed to investigating the following options during the small scale
manufacture phase (during 2021) of the new novel lipid excipient product:
·

Back venting of vapour displaced from the bulk solvent tanks during solvent deliveries into the
delivery tankers to minimise VOC emissions via Emission point A11;

·

Installation of chiller systems on the cooling water to the condensers associated with PP1, PP2
and PP3 reactors within the pilot plant to optimise solvent recovery and minimise emissions to air;

·

Design and installation of a suitable permanent scrubber to abate emissions of Dimethyl sulphide
and prevent ion site odour impacts; and,

·

Review of the design and discharge height of the high vacuum emission vent (A12b).

·

Croda is also proposing to investigate the viability of converting the existing liquid ring vacuum
pumps used for the low vacuum duty on PP1, PP2 and PP3 to dry vacuum units which would
remove the wastewater effluent source from the process (potentially containing solvents) into the
pilot plant sump. Once implemented, this change will mean that there will be no breather emissions
of solvent from the pilot plant sump via emission point A12c, and no discharge of process effluent
(potentially containing solvents) from the low vacuum systems associated with the new process
activities via the pilot plant sump and on to the on-site ETP and sewer.

It should also be noted that if the novel lipid excipient product development moves forward to full
scale production, the reaction systems and associated abatement systems will be subject to a full
design review.

Site Condition Report
All plant and equipment for the new process will be developed within the exiting site operational areas
within the defined Installation boundary, this variation does not include addition of any new land to the
Installation boundary.
The proposed activities to be undertaken at the site are similar in nature to those currently undertaken
on site, using similar raw materials and generating similar products and waste streams, hence the
nature of the materials being processed at the site can be effectively managed and controlled using the
AECOM
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existing site management systems to ensure that process and containment design considers potential
risks to soil and groundwater and that suitable and sufficient risk prevention or mitigation measures are
in place at the site
All activities will be undertaken within dedicated buildings (the Pilot Plant and the Chromatography
building) which are constructed on impermeable concrete hardstanding with appropriate containment
provisions. Bulk storage arrangements will also be provided with appropriate containment provisions
in line with the Ciria C736 guidance. Hence there will be no pathway present for pollution to enter
underlying soil or groundwater.
Therefore, it is considered that an update to the existing site condition report to incorporate
consideration of the proposed activity is not required, and no revised intrusive assessment of soil and
groundwater to update the site condition baseline is needed. However, a qualitative risk assessment
for the new activity has been undertaken and is presented in Appendix C.2 of this document which
demonstrates that the risks posed by site activities to underlying soil and groundwater are suitably
managed to ensure that the risk is as low as is reasonably practicable.

Proposed Operating Techniques
3.4.1

The Manufacturing Process

The novel lipid excipient product is produced via a 5-stage process comprising esterification,
purification, oxidation, amination and finally purification.
The synthesis operation consists of esterification and purification as the first step, followed by distinct
steps of oxidation and amination. The activities of esterification, purification and oxidation are covered
under Section 4.1 Part A(1)(a)(ii) – “organic compounds containing oxygen (for example alcohols,
aldehydes, ketones, carboxylic acids, esters, ethers, peroxides, phenols, epoxy resins)” of the EP
Regulations, and therefore is covered under the existing permit.
The final synthesis step of amination covered under Section 4.1 Part A(1)(a)(iv) – “organic compounds
containing nitrogen (for example amines, amides, nitrous-, nitro- or azo-compounds, nitrates, nitriles,
nitrogen heterocyclics, cyanates, isocyanates, di-isocyanates and di-isocyanate prepolymers)”,
however, has not historically been undertaken at the site, and therefore is not covered in the existing
Environmental Permit and is being added as a new listed activity by this permit variation.
The four synthesis steps will be carried out in reactors PP1, PP2, PP3 with purification within the
synthesis stages being undertaken using unit PP7 (within the Pilot Plant), with a number of modifications
to facilitate material charging and separation stages. Purification of the crude novel lipid excipient
product will be undertaken via flash chromatography, to be undertaken using a new chromatography
plant.
During the pilot plant trials, the operator has undertaken significant development work to simplify the
process, reduce health and safety, and environmental risks to an acceptable level, increase yields and
ensure process efficiency to meet the required quality standards to enable scale-up. The proposed
processes have undergone extensive review following the management of change and project
procedures.
A summary of the process is shown below in Figure 4.

AECOM
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Figure 4. Simplified Process Flow Diagram for the Proposed Operation
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Waste

Emissions
via A12
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Liquid
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Solid and
Liquid
Waste

Finished Product

A more detailed description of the process is provided below.
Product Synthesis
Stage 1 pilot scale manufacture has been carried out within the existing Pilot Plant, with the initial
engineering batch run over July and August 2020. The aim was to produce 15kg per month up to
November, with the Stage 1 product development stage delivering 150 -200kg of material in 2020.
Following completion of the Stage 1 trials, the Pilot Plant will be utilised to synthesise the novel lipid
excipient product for Stage 2 of the of product development, comprising small scale manufacture
operations, planned to come online January 2021. Stage 2 will increase the production of the novel

AECOM
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lipid excipient to 2,000kg per annum. The product synthesis process will predominately be undertaken
in existing pilot plant reactors PP1, PP2 and PP3.
·

PP1 is a 200 litre glass reactor equipped with a glass condenser and column, with a small internal
stainless steel coil for heating and cooling (steam/ cooling water) and an air operated agitator. It
has a maximum operating temperature of 120°C, which is limited by the temperature of the steam
supply. The reactor has vacuum and nitrogen connections. Over pressure protection to the reactor
is via a rupture disc with set pressure of 4 psi.

·

PP2 is a 60 litre stainless steel (agitated) reactor vessel with a glass condenser and column. It also
has an internal coil for steam heating and cooling and a jacket for thermal oil heating (up to 250°C).
The reactor has vacuum and nitrogen connections. Over pressure protection is via rupture disc
with set pressure of 5 psi.

·

PP3 is a 1,000 litre glass lined stainless steel (agitated) reactor vessel with a glass condenser and
column. It has a jacket which uses thermal oil for heating and cooling the reactor. A separate heat
exchanger (cooled by water) is used to control the oil temperature to the jacket. Over pressure
protection for the vessel is via three rupture discs (one on each vessel, receiver and separator)
each with set pressure of 5 psi.

·

PP7 is a mini-Canzler unit and consists of a Thin Film Evaporator (TFE) and a Short Path
Evaporator (SPE), operating in series. It is used for the purification of products that have close
boiling points. The TFE is a once through evaporator and is essentially used as a pre-heater and/
or to flash off very light residues. The main separation is carried out in the SPE which has special
internals (with built-in condenser) to allow separation of the products based on their boiling
range. The unit is equipped with vacuum and nitrogen connections. Pressure switches in the
TFE and SPE feed lines stop the feed pumps in case of rising pressures (due to line blockage).

It should be noted that the pilot plant reactor vessels are not solely to be used for the proposed new
process and may be used for other pilot scale manufacturing processes on site. Between use in
different manufacturing processes, the vessels will be cleaned out appropriately to prevent cross
contamination.
The three synthesis steps are described below:
1.

Synthesis 1 - Esterification & Purification: The first stage of the process involves the
esterification of a branched chain fatty acid with a short chain diol. The resultant esters obtained
from the esterification is then purified under vacuum in preparation for further synthesis.
This process is already carried out on site for other manufacturing processes currently covered
under the existing Environmental Permit.

2.

Synthesis 2 – Oxidation: The next stage of the process converts the resultant diol ester to an
aldehyde through the oxidation of the alcohol.
This process is already carried out on site for other manufacturing processes currently covered
under the existing Environmental Permit.

3.

Synthesis 3 - Reductive Amination: The resultant aldehyde from the Synthesis 2 oxidation
process is then aminated with a primary amine to a tertiary amine. This is a new process to be
undertaken at the site, and unlike the first two processes above, is not included in the existing
permit.

Product Purification
The existing engineering workshop will be relocated within the existing Installation boundary, and the
building refurbished, re-roofed and modified to accommodate the purification process equipment
becoming the ‘Chromatography building’.
Synthesised crude novel lipid excipient product will be purified using flash chromatography and the
solvent will be removed by multistage evaporation. The chromatography will be undertaken in two
Biotage units operated as a batch process, and chilled and heated water required to service the
purification plant, will be located outside of the Chromatography building.

AECOM
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Chromatography is carried out to remove impurities associated with the synthesis process in order to
obtain the required purity of the final novel lipid excipient product. This separation technology is based
on the principle that compounds in solution will, based on their particular chemistry, separate from each
other due to their polarity differences, given the right conditions and application of appropriate
technique(s). These chemical differences are based on each compound’s solubility in a particular
solvent. Compounds that have lower solubility can be removed from those with greater solubility using
the same solvent. The separation process uses a column filled with a pure, solid medium such as
synthetic silica onto which the chemical mixture is introduced. After the mixture is added to the top of
the column, solvent is introduced into the column using a pump. Those compounds with higher solubility
will migrate through the column faster than those with less solubility and can be collected individually.
The chromatography is carried out using a simple 2 stage solvent system and pre-packed silica
cartridges. Two solvents systems are used in the purification:
·

Solvent A – Mixed Solvent with Buffer

·

Solvent B – Solvent with Buffer

Solvent A is passed through the silica column, the crude amine is then mixed with Solvent A before
charging to the column. Further volumes of Solvent A are then passed through the column before
switching to Solvent B.
Fractions are collected and analysed, those fractions containing the novel lipid excipient product are
then combined before removing the solvent under vacuum.
The purification process is detailed in the Block Flow Diagram in Figure 5.

AECOM
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Figure 5. Process Flow Diagram for the Chromatography Process at the Site

3.4.2

Utilities

All utilities supplied to service the pilot plant synthesis processes; water, electricity, cooling water, steam
and nitrogen, will be provided through existing site systems.
Utilities to service the new process in the chromatography building; water, electricity, cooling water,
steam and nitrogen will be provided through additional installations to existing site systems. The design
AECOM
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and installation of these additions will be controlled in accordance with the site procedure for Change
Review and Authorisation (SOP/062) and designed in accordance with the site Engineering Projects
Procedure (EPP/008) and procedure for Construction Design and Management (EPP/002) to ensure
that appropriate standards are met and appropriate assessments are completed. The VOC abatement
system for the chromatography building requires the installation of a closed loop chiller system
operating with a heat transfer fluid mixture of glycol and water.
All process vessels in the pilot plant, chromatography building and bulk solvent storage operate under
nitrogen blanket to minimise risk from potential flammable atmospheres within vessels and ensure
product quality.
The use of nitrogen cylinders is required in the chromatography building to supply high pressure
nitrogen for operation of chromatography units. Nitrogen cylinders will be managed using Correct
Handling of Compressed Gas Cylinders procedure (ALP/100/TI/103). Alternative solutions for high
pressure nitrogen supply such as installation of boosters for existing site nitrogen is being investigated.
The chromatography processes and the majority of the synthesis stages operate at ambient
temperatures and all utility usage has been minimised within the design process.

Raw Materials
3.5.1

Proposed Changes to Site Inventory

Details of raw materials to be used, associated hazard classifications (as per Regulation (EC) No
1272/2008 of the European Parliament and of the Council of 16 December 2008 on classification,
labelling and packaging of substances and mixtures (“CLP Regulations”)), annual throughput and
maximum storage on site are provided in Table 3-1.
As the proposed process will be a batch process, the synthesis stages will each produce intermediate
crude products which will be used in the subsequent stage(s). These intermediate products will be
stored on site within closed containers, in limited small quantities.
The solvents selected for the chromatography process have been selected to reduce the overall amount
of solvent used in the proposed process to be as low as possible, whilst achieving the best technical
results.

AECOM
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Table 3-1: Raw Materials to be Used in the Proposed Operations
Description of Raw
Material and
Composition

Maximum site
Inventory
(tonnes) (1)

New Process Description of the Use of
the Raw Material
Annual
Throughput
(tonnes)

Hazard Classification (2)

Ethyl Acetate

45.1 (50m³)

605.3

Solvent

H225, H319, H336

n-Hexane

35 (50m³)

296.0

Solvent

H225, H315, H361, H336,
H373, H411, H304

Branched Medium Chain 1.0
Fatty Acid

8.7

Synthesis Reagent

H315, H317

Short Chain Diol

1.0

11.9

Synthesis Reagent

Not classified by CLP
Regulations

Sulphuric Acid

0.1

0.2

Process Aide

H314

Potassium hydroxide

0.1

5.0

Process Aide

H290, H302, H314

Dimethyl Sulfoxide
(DMSO)

3.0

16.1

Synthesis Reagent

Not classified by CLP
Regulations

Toluene

2.0

8.0

Solvent

H225, H304, H315, H336,
H361d, H373

1-(32.1
Dimethylaminopropyl)-3ethylcarbodiimidehydroc
hloride (EDAC-HCl)

12.5

Solvent

H302, H315, H317, H319,
H410

Phosphoric Acid

2.0

4.2

Process Aide

H314

Deionised Water

8.0

92.3

Process Aide

Not classified by CLP
Regulations

Sodium Chloride

10

7.7

Process Aide

Not classified by CLP
Regulations

Acetonitrile

3.0

29.7

Solvent

H225, H332, H312, H302,
H319

Molecular Sieves

0.4

1.9

Process Aide

Not classified by CLP
Regulations

Sodium
triacetoxyborohydride
(STAB)

0.8

3.9

Synthesis Reagent

H228, H242, H260, H302,
H315, H318, H360

4-aminobutanol

0.2

0.5

Synthesis Reagent

H302, H314

Sodium Bicarbonate

1.0

3.9

Process Aide

Not classified by CLP
Regulations

Ethanol

63.2 (80m³)

25.9

Solvent

H225, H319

Ammonium Hydroxide

0.2

0.8

Process Aide

H302, H314, H400

Sodium Hypochlorite
10% Solution

2.0

10.0

Process Aide

H290, H314, H400, H411

Notes
1. Note, some materials are used in other site processes and therefore this is taken into account in the maximum site
inventory.
2.

Hazard Description as per the CLP Regulations:
· H290 - May be corrosive to metals
· H314 - Causes severe skin burns and eye damage
· H400 - Very toxic to aquatic life
· H411 - Toxic to aquatic life with long lasting effects
· H315 - Causes skin irritation.
· H317 - May cause an allergic skin reaction.
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Description of Raw
Material and
Composition
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·

3.5.2

Maximum site
Inventory
(tonnes) (1)

Project reference: 60641314_002
Project number: 60641314

New Process Description of the Use of
the Raw Material
Annual
Throughput
(tonnes)

Hazard Classification (2)

H400 - Very toxic to aquatic life.
H361f - Suspected of damaging fertility.
H336 - May cause drowsiness or dizziness.
H373 - May cause damage to organs through prolonged or repeated exposure.
H304 - May be fatal if swallowed and enters airways.
H302 - Harmful if swallowed
H225 - Highly flammable liquid and vapour.
H319 - Causes serious eye irritation.
H228 - Flammable solid.
H242 - Heating may cause a fire.
H260 - In contact with water releases flammable gases which may ignite spontaneously.
H318 - Causes serious eye damage.
H360 - May damage fertility. May damage the unborn child.
H225 - Highly flammable liquid and vapour.
H332 - Harmful if inhaled.
H312 - Harmful in contact with skin.
H410 - Very toxic to aquatic life with long lasting effects
H361d - Suspected of damaging the unborn child.
H373 - May cause damage to organs through prolonged or repeated exposure

Storage of Raw Materials and Intermediates

The majority of the raw materials used in the manufacture of the novel lipid excipient product will be
supplied to site in a variety of standard containers e.g. IBC, Drum, Carboys, etc.
The raw materials will be stored within appropriately designed storage areas / storage units the locations
of which are shown in Figure 6 (Appendix A).
The receipt, handling and storage of all raw materials and intermediates will be managed in accordance
with existing site procedures. The site has a site-specific procedure for receipt of packaged raw
materials (i.e. in drums or IBCs) (reference: PRD/002/TI/003), which will be amended as appropriate
for the additional raw materials to be used on site, as a consequence of the proposed operation.
A strict quality assurance management procedure is in place for controlling the purity and content of the
raw materials used on site.
All materials storage arrangements will be subject to assessment to ensure that incompatible materials
are kept suitably separated.
Most of the raw materials proposed for use in the new process are already in use in other processes
undertaken at the site, and many of the new materials proposed for use are similar in nature to those
handled on site under current operations.
When the new bulk storage tanks are installed in the tank farm, all ethyl acetate and hexane to be used
on site will be stored in these tanks. In addition, the site intends to have four new dedicated drum
storage containers, as well as a new low temperature electric heated cupboard for storage of DMSO.
All storage areas are provided with secondary containment measures including mobile bunds, sealed
flooring and lips or gully channels with sumps to contain spills.
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Bulk Storage of Solvent

Croda is installing 3 new 55m³ above ground bulk storage tanks which will each have a working capacity
of 50m³ for the storage of n-hexane, ethyl acetate and waste solvent (predominately mixed waste nhexane and ethyl acetate).
These new tanks are being installed to replace 3 tanks within the existing tank farm, and Croda is taking
the opportunity to upgrade the containment provisions in the tank farm area. As part of the upgrade, the
existing bund will be refurbished to meet current environmental requirements and will be compliant with
the CIRIA 7362 containment volume requirements. The bunds will also be suitably designed to contain
losses of either n-hexane or ethyl acetate, and a design review is being undertaken to achieve
compliance with the HSG 1763 guidance.
In compliance with the requirements of HSG 176, a separator has also been installed to process rain
water pumped out from the bund and capture any potential solvent contamination.
In addition to upgrading secondary containment provisions in the bulk storage tank farm, Croda has
also initiated a prioritised review of the drainage systems in and around the tank farm area which could
potentially be called upon to provide tertiary containment for solvent losses with drain inspections and
identification of defects being undertaken with subsequent repair of significant defects proposed to be
undertaken if required.
Recent Compliance Assessment Reports from the Environment Agency have included the following
comments regarding containment infrastructure:
·

New bunds are constructed to CIRIA 736. Existing bunds were constructed to good engineering
practice at the time and on inspection appear appropriate. All bunds are known to provide 110%
of the largest vessel and 25% of the total as a minimum. I noted during my inspection a bund
being replaced and extended at a cost of £180K, constructed with regard to CIRIA 736.

·

Inspection of lipid plant, yard areas and bunds. I noted the improvements made since my last
visit to site drainage systems. No breaches of the permit were noted.

3.5.4

Delivery of Raw Materials

The site has a site-specific procedure for receipt of packaged raw materials (i.e. in drums or IBCs)
(reference: PRD/002/TI/003) and tankered materials (reference: PRD/002/TI/002), which will be
amended as appropriate to include additional procedures for the additional raw materials to be used on
site as a consequence of the proposed operation.
As stated previously, the site currently receives most of the raw materials used on site in drums;
however, it is proposed to receive bulk solvents for use in the proposed operation, which are also used
in other manufacturing activities on site, in tankers and stored in dedicated bulk storage tanks. It is
anticipated that the current raw material receipt procedures will be amended as appropriate for delivery
of the additional raw materials.
For receipt of bulk deliveries e.g. solvent in road tankers, or removal of bulk waste from site, the site
has established management procedures:
·

PRD/002/LF/10 Instructions to drivers with Tanker loading Off loading check sheet; and

·

PRD/002/TI/002 Receipt, Loading and Off loading of tankers

These procedures will be reviewed and updated to incorporate the changes arising from the introduction
of bulk solvent storage at the site.
The site has an Emergency Procedure in place (SHE/004) that provides arrangements for actions to be
taken in emergency situations including drills, exercises and false alarms, and testing.
Foreseeable accident and incident risks are identified within the Environmental Risk Assessment
Procedure Report (SHE/053). Site procedures are in place to review and manage the aspects and
2

Ciria C736 - Containment systems for the prevention of pollution Secondary, tertiary and other measures for industrial and
commercial premises – Ciria – 2014.
3

HSG 176 (second edition) - Storage of flammable liquids in tanks – HSE - 2015
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impacts of site activities including the management of discharges to the environment. Existing
procedures will be updated with the potential accident risks from the proposed bulk storage operations.

Waste
Implementation of waste hierarchy principles have been integrated into the Stage 1 pilot scale process
development, to eliminate and/ or reduce the use of hazardous materials as much as possible so as to
reduce generation of hazardous wastes; these principles will continue to be applied through Stage 2 –
small scale manufacture.
The main waste stream generated at the site will be solvent waste from the process, anticipated to be
up to 650,000 litres per year, which will be stored on site in a dedicated bulk storage tank in the new
tank farm. Due to the nature of the final use of the novel lipid excipient product, and the tight tolerances
on product quality, it is not possible to reuse the recovered or waste solvents from the manufacturing
process in on-site processes. Therefore, other off-site waste handling methods need to be considered
for the management of the waste solvents resulting from the process. Waste solvents will be consigned
as hazardous waste (European Waste Code (EWC) 07 07 04* - other organic solvents, washing liquids
and mother liquors), and it is currently proposed that the solvent and process waste will need to be sent
off-site for energy recovery via incineration.
Croda will monitor the quality of the waste solvent generated by the process once operational to assist
in investigating alternative routes for offsite re-use or recovery.
Additionally, the chromatography process is expected to result in a waste stream in the region of 800
silica cartridges per year estimated to be in the region of 40 tonnes. These are likely to be contaminated
with solvent and be consigned as hazardous waste likely for incineration (EWC 07 07 10* - other filter
cakes and spent absorbents). It is understood that reusable cartridges are available and as part of the
ongoing development of the process Croda plans to investigate the viability of using these re-usable
cartridges, recycling spent cartridges, or other options to reduce the waste arisings from this source.
The site has existing site-specific procedures for the management of the waste streams generated
which include ensuring compliance with the ‘Duty of Care’ requirements and ensuring their appropriate
disposal. These procedures will be reviewed and updated to include the proposed operations.

General Maintenance
The maintenance process for the site is detailed in the Maintenance Management System (EMP/001).
This includes both planned and breakdown maintenance, statutory safety and environmental
requirements and aims to ensure the safe efficient running of the plant.
Site maintenance is carried out by a mixture of staff and contractors. Site technicians conduct most of
the mechanical and electrical work, with contractors used for particular specialisms as required. The
site technicians work on day shifts and production staff can call in technicians or contractors for high
priority work.
The site Control of Contractors procedure (EPP/029) is designed to control the risks associated with
the selection and use of contractors.
Both preventative maintenance (PM) and breakdown maintenance are run through an electronic
management system (SAP). The system is used to schedule, and record details of work performed.
Work orders can be submitted with a priority level by any member of staff upon completion of an
electronic form. Incident reports can be submitted where required by following the Incident Reporting
and Investigation Procedure (SHE/039).
For any maintenance/engineering or contractor activities on process plant, the Hand Over Hand Back
Procedure (PRD/001/TI/017) must be followed. Additionally, any potentially hazardous maintenance
work will require a Permit to Work (PTW), the procedure for which is detailed in (SHE/027). The PTW
will lead a risk assessment and where a contractor is involved, their Risk Assessment and Method
Statement (RAMS) must be approved by site prior to commencement of work. A good level of plant
integrity testing is required to hand back the permit to operations.
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Energy Use
It is anticipated that due to the relatively small scale of the proposed operations, and associated
equipment, mainly comprising chillers and condensers, the amount of energy required for the proposed
operations will be small.

Energy Efficiency
The design and operation of the new activities will be managed and controlled in accordance with
Croda’s existing commitments to energy and resource efficiency.
The site has a good record of energy saving and reduction in carbon emissions
·

Attaining end of waste for a biofuel material used to generate electricity, steam and hot water
from on site CHP

·

Purchasing green electricity

·

Shortlisted in the 2019 CIA low carbon awards

The site has more than halved in Carbon emissions on a 2015 baseline.
Croda also has a Climate Change Agreement (reference: CIA/T00168) and internal key performance
indicators for energy efficiency. Details of the Climate change registration are provided in Appendix F.
Recent Compliance Assessment Reports from the Environment Agency have included the following
comments regarding energy and resource efficiency:
· Sustainability is a key driver for Croda and a target is to generate 27% of energy from non-fossil
sources by 2020. All sites are individually required to reduce carbon emissions by 20% from
baseline by 2025.
At Leek the fossil fuel reduction is achieved both via the CHP and by purchase of green energy at
a significant mark-up. Current projected non fossil fuel percentage for 2019 is 47%, the majority
being from CHP. The 2025 carbon reduction target has already been surpassed at Leek.
· It was clear that energy and resource efficiency are given a high priority and that this aspect of
operations receives challenging targets and thorough review.
Between 2010 and 2015:
─ Super Refining Plant Chiller replacement
─ Boiler Hotwell modifications
─ Replace Luwa Plant water cooling tower with closed loop system
─ General improvements in Lipid Plant, e.g. chillers and vacuum pump replacements
─ Lipid Plant LED lighting
─ Distillation Plant R41 capacity and efficiency improvements
─ Clathration Earth Treatment Plant electricity use improvements
In 2016:
─ All meters planned now replaced, METER READINGS AND DATA ENTRY PROCESS FOR
THE LEEK SITE SHE/025/TI/007 rev 06 revised including amended meters spreadsheet
Energy saving in 2016:
─ Increase temp of server room
─ Clathration Earth Treatment Plant hot water coil to replace electric heater
─ Earth Treatment Plant reduce fan speed
─ Clathration plant fan speed reduction and increase on VOC detection
─ Urea dissolution tank heating coil now returns condensate to boiler

Accidents
The site has several arrangements that cover the assessment of potential accidents:
·

New processes EPP/001 Hazard Studies Procedures that include HAZOP studies

·

Existing processes Process Risk Reviews are completed against a 5 year Group programme.
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Modified processes are considered by the SOP/062 Change Review and Authorisation Group
Procedure.

HAZOPs were developed for the activities undertaken at the site as part of the initial plant design and
have been undertaken for the new process, including the potential hazards associated with the bulk
storage of solvent.
The site has an Emergency Procedure in place (SHE/004) that provides arrangements for actions to be
taken in emergency situations including drills, exercises and false alarms, and testing.
Foreseeable accident and incident risks are identified within the Environmental Risk Assessment
Procedure Report (SHE/053). Site procedures are in place to review and manage the aspects and
impacts of site activities including the management of discharges to the environment. Existing
procedures will be updated with the potential accident risks from the proposed operation.
The Environmental Risk Assessments when implemented together with other relevant elements of the
system ensure that the intended outcomes are achieved, undesirable effects are prevented and/or
reduced, whilst achieving continual improvement.
Emergency procedures are already in place for the site. These will be reviewed and updated to account
for potential accident risks associated with the proposed new activities.
The site has appropriate procedures in place for spill containment and management (SHE/004/TI/003),
management of isolation points for site utilities, compressed gases, chemicals and services which
should be considered for use in the event of an emergency, delivery of solvents, and management of
hazards from the chemicals stored on site.
The site also has an Accident Management Plan (SHE Report 827 2018) which is regularly reviewed to
ensure all potential risks from site operations are adequately covered. The Accident Management Plan
will be updated to include the proposed operation.
Recent Compliance Assessment Reports from the Environment Agency have included the following
comments regarding accident management:
·
The site has well developed arrangements for emergency response. Forseeable scenarios have
been identified in a structured manner. Procedures have been developed to deal specifically with
the dominant risks. Roles are clearly identified and described. Role holders have deputies and
training is structured and regularly refreshed. Exercises are conducted and learning and review is
of a high standard.

Environmental Management System
The site operates under an Environmental Management System (EMS) (document reference: EMS
77632) which is certified to ISO 14001: 2015. The EMS is audited every 6 months by the British
Standards Institution (BSI) against the Certification Assessment Plan with a strategic review every 3
years. Non-conformities and observations identified are completed as necessary. Additionally, Croda
Group SHE team carries out environmental reviews at intervals not greater than every 5 years
The EMS will be reviewed and updated to include the proposed new activity.
Recent Compliance Assessment Reports from the Environment Agency have included the following
comments following audit of the EMS:
· As ISO14001 and the EPR permit have very different structures and basis, the interface between
the two is handled principally through document SHE/050 Rev 8 ENVIRONMENTAL
MANAGEMENT SYSTEM AND POLLUTION PREVENTION & CONTROL PERMIT (Sampled).
This has 2 Appendices. Appendix 2 Gap Analysis For EPR Permit and Site Arrangements
(Sampled) takes the permit on a condition by condition basis and details the site systems,
procedures and work instructions which are used to maintain compliance. This is a very thorough
approach with all conditions covered, not just those related to monitoring and reporting as is often
found.
· Environmental Continuous Improvement is a high level corporate goal and is driven by the
management system. The principal on-site forum is the quarterly SHE Meeting attended by the site
senior management team (Minutes sampled). Current items ongoing include a 50% reduction
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target vis 2015 carbon emissions, £40K spending on drain improvements and an inspection of
bunding by a competent structural engineer.
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Emissions to Air, Water and Land

4.

Emissions to Air
The new site processes will introduce a number of new emission points to air.
These emission points and the emission sources for these emission points are listed in the sections
below:
4.1.1

Emission Point A11 – Chromatography and Bulk Solvent Storage

A11 will receive emissions from the vent header system for the chromatography process area and also
the bulk solvent tank farm.
A flow diagram presenting the details of the emission point to air and the associated vent and abatement
systems is presented in Figure 7 (Appendix A).
The vent header system will be installed to handle breather and displacement losses from the bulk
solvent and solvent waste storage tanks, as well as the operational tanks within the chromatography
process area. There will be no forced extraction from this system, and hence emissions are anticipated
to be infrequent and of low volume. The solvents in use in the chromatography area of the plant will be
n-hexane and ethyl acetate.
All of the vent header lines will be directed to a solvent (VOC) abatement condenser to separate solvent
vapour from the gaseous phase, hence minimising the losses of solvents to air. Condensed solvent will
be collected into the waste solvent tank.
The condenser is being designed to meet the requirements of BAT and will have its cooling duty
provided by way of a closed loop cooling system with a chiller unit. Initial estimates are that the
condenser will be able to operate at temperatures of down to 5°C to maximise solvent removal.
As per all existing condenser plant, the proposed unit will be installed with controls to monitor their
performance which are anticipated to include:
·

Temperature sensor and indicators for process vapours leaving the condenser in the vent line to
atmosphere, with a high temperature alarm set point (yet to be determined)

·

Flow transmitter and indicator to monitor the cooling water flow to the condenser - with a low flow
alarm set point ( yet to be determined).

In order to minimise potential losses to air associated with the displacement of the bulk storage tank
headspace during offloading of solvent deliveries, Croda is in the process of investigating the viability
of back venting the headspace from the storage tanks into the delivery road tankers during the delivery
process.
The emission point to atmosphere (A11) is in the process of being designed, but will be sized to ensure
that the height of the vent discharge to air is at least 3m above the roof of the nearest building so as to
assist dispersion of emissions.
4.1.2

Emission Point A12 – Pilot Plant

Emission point A12 refers to 3 emission points from pilot plant reactors PP1,2 and 3 which will be used
for the new process.
A flow diagram presenting the details of the emission points to air and their vent and abatement systems
is presented in Figure 8 (Appendix A).
Each of the reactors (PP1, PP2, PP3) is installed with a vent line which flows into a separate dedicated
water-cooled condenser which is linked to a cooling water system. The condensers are provided to
separate solvent vapour from the gaseous phase, hence minimising the losses of solvents to air. The
condenser arrangements are installed with the following controls to monitor their performance:
·

Temperature sensor and indicators for process vapours leaving the condenser – in the vent line
to atmosphere, with a high temperature alarm set point of 35°C on PP1 and PP2, and 42°C on
PP3;

AECOM
18

Environmental Permit Variation Application

·

Project reference: 60641314_002
Project number: 60641314

Flow transmitter and indicator to monitor the cooling water flow to each of the overhead
condensers – each with a low flow alarm set point of 1.0 m³/h.

The condensed solvents are then separated from the gaseous phase via a knock-out pot. After passing
through the condensers, the specific route of discharge to air will vary during the manufacturing process
dependant on the stage in the synthesis reaction cycle as described below:
·

Emission Point A12a – Breather vent from the nitrogen blanketed reaction systems (PP1 only).
There is no forced extraction and it is a balanced vent system which is provided to ensure that the
reactors remain at ambient pressure. The vent line is a very small pipe which discharges to
atmosphere approximately 1m above the eaves of the pilot plant building roof at a height of around
8.5m. This vent line is routinely open throughout the various stages of the synthesis process with
emissions only occurring as a result of displacement or breathing from the reaction systems.
Hence emissions from this discharge point will be intermittent and of low volume, and as the reactor
system is nitrogen blanketed, the primary emission will be of nitrogen gas, although the potential
exists for some residual solvents to be presents. Venting via this emission point will not occur
during the use of the high and low vacuum systems for solvent stripping from the reactors.

·

Emission Point A12b – Vent from the high vacuum system (extracting from reactors PP1, PP2 and
PP3). The high vacuum pump is a dry vacuum pump which is used to strip solvent from the crude
product during the high vacuum solvent striping stages of the synthesis process (around 8.5 hours
per batch in total). The extracted process vapour flows from the vacuum pump into a temporary
scrubber containing sodium hypochlorite to scrub off dimethyl sulphide before venting to
atmosphere. This emission point is currently located adjacent outside the pilot plant building at an
elevation of around 5m i.e. below the building roofline.

·

Emission Point A12c- Breather vent from the Pilot Plant Sump which receives liquid effluent from
the low vacuum system - The low vacuum pump (extracting from reactors PP1 and PP2) is a liquid
ring vacuum pump which sends flow to the pilot plant sump via an open catch pot. The pilot plant
sump also receives liquid effluents from other aspects is a covered sump installed with a breather
vent which forms the emission point to air and is routed to 3m above the roofline of the pilot plant
at a height of around 10.5m. Losses to air will comprise displacement and breather losses from
the sump with some potential low levels of solvent content. Emissions via this route will occur only
during the low vacuum solvent striping stages of the synthesis process (around 7 hours per batch
in total). PP1 and PP2 share a common low vacuum pump. PP3 has a separate low vacuum
pump (PV6004) which also discharges to the pilot plant sump, but currently it is not anticipated to
be used within the synthesis stages for the new novel lipid excipient product.

·

Croda is also proposing to investigate the viability of converting the existing liquid ring vacuum
pumps used for the low vacuum duty on PP1, PP2 and PP3 to dry vacuum units which would
remove the wastewater effluent source from the process (potentially containing solvents) into the
pilot plant sump. Once implemented, this change will mean that there will be no breather emissions
of solvent from the pilot plant sump via emission point A12c resultant from the low vacuum systems
associated with the new process activities.

The synthesis process uses a range of materials at differing stages of the process. Based on the range
of materials used, and the reactions being undertaken, the following materials are anticipated to be
present within the emissions from each of the A12 vents:
·

Emission Point A12a – Nitrogen with potential for ethyl acetate, toluene, acetonitrile and ethanol;

·

Emission Point A12b – Nitrogen, ethyl acetate, toluene, di-methyl sulphide;

·

Emission Point A12c - ethyl acetate, acetonitrile, ethanol and toluene.

Emissions to Water / Sewer
A site drainage plan is provided in Figure 9 (Appendix A).
4.2.1

Process Emissions

There will be no direct emissions to controlled waters from the new activity. All wastewater generated
will be managed as per existing site management procedures.
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The site currently discharges some of the effluent generated by permitted activities to sewer (via
emission point S2), with the process effluent treated in the on-site ETP before release. The site has a
trade effluent consent to discharge to the foul sewer operated by Severn Trent with a good compliance
record.
The other existing effluent stream generated by the site comprises high COD level effluent designated
as hazardous waste, which is tankered off-site for treatment in an off-site waste-water treatment plant
(WwTP).
It is currently proposed that the pilot plant reactor condenser cooling systems will be improved and liquid
ring vac pumps changed to dry running vac pumps, to control any solvent emissions to sewer.
Croda will review the nature of the liquid waste arisings once the production process has been
implemented and will review the viability of alternative effluent treatment and disposal routes in due
course.
Storm Water Drainage
Emission point S1 releases uncontaminated surface water from the site collected in the Surface Water
Settlement Tank (during heavy rainfall periods only).
There will be no process discharges into the site storm water drainage systems.
All of the new process activities will be undertaken within dedicated buildings (the Pilot Plant and the
Chromatography building) which are constructed on impermeable concrete hardstanding with
appropriate containment provisions. Bulk storage arrangements will also be provided with appropriate
containment provisions in line with the Ciria C736 guidance. Hence there are not anticipated to be any
fugitive losses from the process or bulk storage tanks into the site storm water drainage systems.
The site employs Standard Operating Procedures (SHE Procedures) and in the event of any spill or
leak of process chemicals it is anticipated that it would be contained and cleaned up before it got into
the drainage system.

Emissions to Land
No direct emissions to land will occur as a result of the proposed activity.

Fugitive Releases
All primary sources of emission (including vents from the new bulk solvent storage tanks) will be routed
to suitable abatement systems prior to discharge to air via a suitably designed emission point.
Section 4.1.4 of the existing site Environmental Permit also requires Croda to undertake an annual
review of fugitive emissions (including VOC’s) from the site against the requirements of BAT and report
the findings. This assessment will be extended to include the proposed new site activities.

Odour
The majority of the raw materials, intermediates and products in use at the site are not inherently
odourous.
During pilot scale development of the process, it was identified that during one stage of the reaction
trace emissions of dimethyl sulphide ( a product of reaction) via the High Vacuum system (A12b) could
occur, and this could lead to slight on-site odour issues (no offsite odour issues occurred).
Croda has therefore (with the agreement of the Environment Agency) designed and installed a
temporary scrubber (sodium hypochlorite spray contactor) to remove the dimethyl sulphide and prevent
potential odour impacts.
Options to upgrade this scrubber to a permanent unit will be investigated as part of the ongoing
development of the new process.
A procedure is in place to respond to odour complaints should they arise but have had no substantiated
complaints in over 10 years.
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It is considered that a detailed odour management plan is not required for the new process.

Noise
There are no particularly noisy new items of equipment proposed for installation as part of the new
process.
Croda has internal standards for selection of new plant and equipment on site, including the noise
emissions. Croda employs Workplace Noise Standards for all new plant and equipment, with all new
equipment required to generate <80dB (1m from the source). Additionally, Croda employs a noise
standard of <65dB at site boundary. These standards are being applied to any new equipment installed
as part of the new process.
The nearest sensitive receptors are approximately 100m away on Junction Street to the east of the site;
however, there are other industrial facilities between the site and the receptors, therefore the potential
of noise generated by the site causing a nuisance for the receptors is considered unlikely.
These standards have been used for many years and no justifiable complaints have been registered.

AECOM
21

Environmental Permit Variation Application

5.

Project reference: 60641314_002
Project number: 60641314

Monitoring
Emissions to Air

The Croda site currently comprises ten emission points to air (referred to in the permit as Emission
Points A1 – A10). As stated in Section 4.1, the proposed operation will add two new emission points to
air, referred to as A11 and A12, to the site.
The Croda Group has a target (based on a 2015 baseline), to reduce total VOC emissions by 10% by
2020. EA guidance for VOCs provides for release estimation techniques including the use of emissions
factors based on emissions measurements and mass balance. For the existing emissions from the
Leek site, emission factors have been determined, and a calculation approach for VOC emissions has
been put in place. It is therefore proposed that a similar approach be applied to assessment of
emissions from emission points A11 and A12.
5.1.1

Emission Point A11

Emissions from the chromatography process and the bulk solvent storage tanks will be via new
emission point A11. This vent system is being designed to meet the requirements of BAT and will include
a new chilled condensation unit to minimise emissions of VOC to air. The system will also be nitrogen
blanketed and operate as a balanced atmospheric system with emissions only occurring by
displacement.
Again, this makes the collation of representative emissions monitoring data difficult, and Croda therefore
proposes to implement a calculation method to assess potential solvent emissions from emission point
A11. The specific methodology will be agreed with the EA If required under the varied Environmental
Permit.
Croda will agree an approach to confirmatory emissions monitoring with the Environment Agency
should it be required.
5.1.2

Emission Point A12

The current permit does not include any monitoring requirements for the existing emission points.
Emissions from the synthesis stages of the new process undertaken within the within the Pilot Plant will
be discharged via emission points A12, details of which are provided in Section 4.1.2.
For the majority of the process stages the emissions are via balanced atmospheric breather systems
which does not easily allow for monitoring or assessment of representative emissions data.
The high vacuum emissions only occur for a short time during each batch (up to 8.5 hours) which again
makes collection of accurate and representative emissions monitoring data difficult.
Croda therefore proposes to implement a calculation method to assess potential solvent emissions from
emission point A12 – If The specific methodology will be agreed with the EA If required under the varied
Environmental Permit.

Should the Environment Agency formally request confirmatory emissions monitoring from A11 or A12,
Croda will agree an approach for such assessments with the Environment Agency.
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Environmental Risk Assessment
Introduction

This section discusses the potential impact on sensitive receptors and the surrounding area and shows
how the emissions from the proposed operation have been assessed and minimised.
The scale of the new activity is comparable to the other operations undertaken at the site. The proposed
activity will be contained in its entirety within the current site footprint, both within the existing pilot plant
and the repurposed engineering workshop building, both with a sealed floor and drainage system. The
site has existing management procedures for containing spills and other related emergencies; the
proposed operations will continue to be managed under the same management procedures. Croda
holds an ISO14001 certified Environment Management System for the site, which will also apply to the
new process.
Guidance contained in the EA document – ‘Risk assessments for your environmental permit’4, has been
used to scope and assess the emissions from the site.
Where necessary, baseline impact assessments and a H1 screening assessment has been completed
to ensure that any predicted significant effects on sensitive receptors can be avoided / mitigated. The
results of the baseline impact assessments and H1 assessment are reported in Section 6.3 and
Appendix D.
The site implements a Design Procedure (reference: EPP/008) to ensure that measures are considered
to minimise liquid losses from site processes. Water losses are also regularly reviewed, on a continuous
basis in Waste Management Group procedure (reference: SHE/049). Several techniques outlined in
the relevant sector guidance are used on site, including the use of smooth reactor walls, flush bottom
outlet on reactor, pipework minimised and designed to eliminate hold-up and assist drainage, pipework
designed to allow air or nitrogen blowing, system kept warn during emptying to facilitate draining,
campaigns sequenced so that cleaning between batches is minimised, campaigns made as long as
possible to reduce the number of product changeovers, when a complete clean is necessary methods
are used to minimise the use of cleaning agents.
There will be no direct discharges from the proposed operations to ground or controlled waters. Only
uncontaminated and treated effluent from the proposed process will be discharged to the foul sewer,
and will be in compliance with the current trade effluent discharge consent held by the site.
The only emissions to air from the site will comprise occasional venting from the reactor vessels and
other process equipment. Appropriate abatement will be implemented at the site to minimise these
emissions. An H1 assessment has been undertaken for the anticipated emissions to air from the
proposed activities and is described below.
The site has a number of procedures for management and mitigation of potential environmental risks
from the processes undertaken on site. Current procedures implemented on site are listed in Appendix
C.1

Site Location and Sensitive Receptors
6.2.1

Environmental Site Setting

The site is situated in a generally industrial setting in Leek, with other industrial and commercial facilities
surrounding the site. Beyond the industrial facilities are agricultural and other green areas, such as the
Westwood Gold Club located approximately 600m to the south-west of the site, and the Birchall Playing
Fields located approximately 250m to the south-east.
6.2.2

Human Receptors

Specific receptor locations at the nearest residential properties to the site have been identified to assess
the potential impacts due to the emissions to air from the proposed operations. The closest residential
4

Risk assessments for your environmental permit, EA. Published: 01 February 2016, Last updated: 18 February 2020, available
at: https://www.gov.uk/guidance/risk-assessments-for-your-environmental-permit#risks-from-your-specific-activity, accessed on:
21 September 2020
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receptors to the site are the houses located approximately 100m to the east of the site on Junction
Street.
6.2.3

Sensitive Environmental Habitats

EA guidance requires that the effects of stack emissions on designated ecological sites be assessed
where they fall within set distances of the source, up to 10km for European designated sites and up to
2km for nationally designated sites.
Statutory designated sites have been identified through a desk study of the Defra Magic mapping5
website, which identifies Sites of Special Scientific Interest (SSSIs), Ramsar sites (wetland sites of
international importance), Special Protection Areas (SPAs), and Special Areas for Conservation (SACs).
No SSSIs have been identified within 2km of the site.
Statutory designated sites up to 10km from the site are listed in Table 6-1, and their locations are
provided in Figure 10 (Appendix A).
No national nature reserves (NNRs) have been identified within 2km of the site. There are two local
nature reserves (LNRs) within 2km of the site; these are identified in Table 6-2.
There are no environmental assessment levels for ecological receptors for the solvent species released
from the new operations, and therefore impacts at these receptors have not been considered.
Table 6-1: Statutory Designated Ecological Receptors in the Vicinity of the Site (within 10 km)
ID

Receptor

Designation

Distance and Direction from Site (km)

E1

South Pennine Moors

SAC

6.1km, Northeast

E2

Peak District Moors (South
Pennine Moors Phase 1)

SAC, SPA

6.1km Northeast

Table 6-2: Non-Statutory Designated Ecological Receptors in the Vicinity of the Site (within 2
km)
ID

Receptor

Designation

Distance and Direction from Site (km)

E3

Brough Park Fields

LNR

1.5km, Northeast

E4

Ladderedge Country Park

LNR

0.75km Southwest

Impact on Local Air Quality
The emission points relating to the emissions from the new process are A11 and A12(a, b and c).
A11 will vent VOC emissions from the new solvent storage tanks and the day/ batch tanks for the
chromatography process, whereas A12 (a, b and c) will serve the existing pilot plant (mainly vessels
PP1, PP2 and PP3).
As emission points A12a, b and c are all located in close proximity to one another and process emissions
can only occur from one of these emission point at a time (see Section 4.1), these have been grouped
together as a single emission point for the purposes of the initial H1 screening assessment.
As the new process has only been carried out at Pilot Plant scale to date, there is limited data available
on the emissions released to air as no emissions monitoring has been carried out. Therefore, the impact
assessment has been based on either theoretical emissions derived through reaction scheme
calculations, or assumptions on breathing/ displacement losses assuming a saturated head space of
the storage tanks, as appropriate. It is therefore considered that the impact assessment assumes a
number of conservative assumptions, potentially overestimating the level of impact from the proposed
new process and associated operations.

5

Defra Magic mapping accessed at http://magic.defra.gov.uk/MagicMap.aspx on 21 September 2020
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As such, a number of H1 assessments have been carried out to represent a range of operational
scenarios:
·

Scenario 1 - worst-case emissions based on storage tank displacement losses (A11 emission
point) and reaction scheme calculations (A12 emission points). The assessment assumes all
unrecovered solvent from the high vacuum system (A12b) is released to air during the solvent
stripping stages of the process. Emissions associated with the low vacuum solvent stripping
process (A12c) have been assumed to be breathing losses from the pilot plant sump only, which
have been calculated to be 10% of the unrecovered solvent from the process;

·

Scenario 2 - reasonable assumptions based on back venting of the storage tank displacement
losses to the delivery vehicle during solvent delivery (thereby minimising losses via the A11
emission point). Emissions via the high vacuum system (emission point A12b) are as per the
worst-case scenario, however the breathing losses from the pilot plant sump (A12c) have been
reduced to 2% of the unrecovered solvent from the process.;

·

Scenario 3 - BAT guidance ELVs for VOC emissions – based on back venting of the storage tank
displacement losses to the delivery vehicle during solvent delivery (thereby minimising losses via
the A11 emission point). New chillers to provide the chilled cooling water to the Pilot Plant
condensers (to reduce solvent losses) and an upgraded odour abatement scrubber and increased
emission point height on emission point A12, resulting in the achievement of the BAT ELV’s.

In addition, a revised H1 assessment of the existing ‘Baseline operation’ scenario for the chemical
species proposed for use in the new process has also been carried out, to detail the impacts of existing
site emissions, as previously assessed for the site. The operational scenarios assessed are discussed
in more detail in Section 6.3.2.
6.3.1

H1 Assessment Methodology

According to the EA’s Risk Assessment Guidance, it is possible to screen out insignificant emissions
and those emissions where further assessment is not required, based on the appropriate Environmental
Assessment Levels (EALs) for each pollutant. Screening of the emissions is achieved by applying the
simplified dispersion factors contained within the EA’s H1 Access database tool to the emissions from
the site. These factors are applied based on the effective stack height of each emission source and are
used to estimate the ground level concentration per unit release of pollutant.
The emission point A11 has yet to be installed at the site, and therefore an assumed effective stack
height of 4.98m (equating to a stack that is 3m above the height of the nearest building, in accordance
with the EA’s Risk Assessment methodology (3m x 1.66 = 4.98m)) for the new emission point has been
used in the H1 tool.
The high vacuum system (emission point A12b) has been assessed at an effective stack height of 0m
for Scenarios 1 and 2, as the current vent is below the height of the closest building. When the scrubber
upgrade is completed a new vent point will be installed, and therefore Scenario 3 has assumed an
effective stack height of 4.98m, assuming that the stack will be at least 3m above the height of the
nearest building.
The low vacuum system (emission point A12c) is currently 3m above the height of the closest building
and therefore an effective height of 4.98m has been entered into the H1 tool.
In order to determine the significance of the emissions from the new process to air, the EA’s Risk
Assessment methodology details EALs for numerous pollutant species that can be released from
process activities. The pollutant species that are potentially released from the new process include:
·

N-Hexane;

·

Ethanol

·

Ethyl acetate;

·

Acetonitrile; and

·

Toluene.

The current EA’s Risk Assessment methodology includes EALs for acetonitrile, hexane and toluene,
however EALs provided in earlier versions of the methodology for ethanol and ethyl acetate have since
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been removed. In order to enable the assessment of the impact of the new process emissions, the
previous EALs derived for ethanol and ethyl acetate have been employed.
The EALs relevant to this assessment are therefore shown in Table 6-3.
Table 6-3: Environmental Assessment Levels Relevant to the Assessment
Species

Concentration (µg/m3)

Averaging Period

Status of EAL

n-Hexane

720

Long-term

Current

21,600

Short-term

19,200

Long-term

576,000

Short-term

14,600

Long-term

420,000

Short-term

680

Long-term

10,200

Short-term

1,910

Long-term

8,000

Short-term

Ethanol

Ethyl acetate

Acetonitrile

Toluene

Withdrawn

Withdrawn

Current

Current

The predicted ground-level PCs calculated within the H1 tool have been compared against the EAL to
determine the significance of the long-term and short-term impacts from the new process’s emissions.
The significance of impacts has been assessed following the EA’s Risk Assessment guidance criteria
as summarised below.
First Stage of Screening:
The total Process Contribution (PC) is defined as having an “insignificant” impact where:
·

PC <= 1% of the EAL for long term releases; and

·

PC <= 10% of the EAL for short term releases.

Second Stage of Screening:
For those PCs not screened as insignificant at the first stage of screening, an estimate of the predicted
environmental concentration (PEC) is made, by adding the PC to an appropriate estimate of the BC,
where the short-term BC is assumed to be represented by twice the annual mean BC. The PEC can
then be compared with the appropriate EAL to determine whether the emission could result in
exceedance of an EAL.
The PEC is defined as having an “insignificant” impact where:
·

PEC < 70% of the EAL for long term releases; and

·

PC < 20% of the short-term EAL minus twice the long-term BC for short term releases.

As there is limited information available on the background concentrations of the solvents released from
the new process, however, as the use of such solvents in the surrounding area is understood to be
unlikely it has therefore been assumed that the background concentration is zero.
6.3.2

H1 Assessment Inputs

Baseline Operation – Current Site Activities
The H1 assessment has been developed to take into account the emissions from the existing site
activities where emissions of the pollutant species proposed for of use in the new process may occur.
This has been included to ensure that potential cumulative air quality impacts are adequately assessed.
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This data was extracted from the previous H1 assessments undertaken for the original Environmental
Permit application and subsequent Variation in 2010 for VOCs released from emission points A1 – A10.
It has been assumed that there have been no changes to this historical data.
The assessed emissions are detailed in Table 6-4.
Table 6-4: Baseline Emissions for the H1 Assessment – Existing Emissions
I.D.

Location

Effective
Stack
Height
(m)

Total
Substance
Flow
(m3/hr)

Long-term Impacts
Concentration
(mg/m3)

Release Concentration
Rate
(mg/m3)
(g/s)

Release
Rate
(g/s)

595

0.041

1,455

0.100

16,877

0.13

28,000

0.22

Short-term Impacts

A1

Lipid scrubber
exhaust

19

246.6

Ethanol

A2

SR* VOC
abatement

6

28.6

n-Hexane

A3

SR* PP4 & 5 vent

2

0.068

n-Hexane

67,683

0.0013

220,210

0.0042

A4

SR* PP6 vent

6

0.52

n-Hexane

28,735

0.0041

364,986

0.053

A5

Thin film plant vac
pump

2

8.5

Ethanol

759

0.0018

839

0.0020

A6

CHP

No VOC emissions

A7

NE Clathration
Plant

9

25.7

Ethanol

17,735

0.13

17,735

0.23

A8

TT121801
Breathing vent

11

2

Ethanol

2,400

0.0013

2,400

0.0013

A9

TT121802
Breathing vent

11

2

Ethanol

2,400

0.0013

2,400

0.0013

A10

Urea Dissolution
and Centrifuge
Vent

No VOC emissions

*SR = Super-refining

Scenario 1 - Worst-case Assessment
An initial H1 emission impacts screening calculation was undertaken to reflect the maximum theoretical
emissions from emission points A11 and A12. This scenario was based on the following data and
assumptions:
A11 will vent VOC emissions from the new solvent storage tanks and the day/ batch tanks for the
chromatography process – this system will normally operate as a balanced non extracted system with
emissions only occurring as a result of displacement or breathing from within the process and storage
tanks. As such, it is assumed that the worst-case emission would occur as a result of displacement
venting of the headspace of the n-hexane and ethyl acetate bulk storage tanks during a tanker delivery,
given that the day/ batch tanks for the chromatography process are considerably smaller in size.
Short-term emissions for the A11 emission point have been assessed based on the assumption that the
saturated head space (based on vapour pressures) of the storage tank is displaced during a tanker
delivery ( 23m³) occurring over a 20 minute period, for the two raw materials stored in bulk,. The
displacement vapours will vent via a chilled condenser prior to release from the A11 vent, and therefore
a reduction in the emission assuming a 95% solvent recovery in the condenser has been assumed.
Long-term emissions for the A11 emission point have been assessed based on the calculated release
rate for the short-term emission and the assumption that there will be three tanker deliveries per week,
in order to calculate an annual mass release of VOCs from the A11 vent. This has then been used to
calculate an annualised emission rate for the release.
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Short-term emissions for the A12 emission point have been based on the reaction scheme calculations
for the solvent stripping stages of the synthesis reaction process. These calculations have been based
on the assumption that all unaccounted for solvent within the reaction scheme is released to air (i.e.
solvent not currently accounted for within calculated estimates of the solvent present within the crude
product, recovered by the condensers, or within waste streams). The total solvent loss per batch, and
the timings over which the relevant reaction stage are carried out, have been used to calculate a mass
release rate for inclusion in the H1 tool. – This is considered to represent a significant over-estimate of
potential solvent emissions as Croda is certain that additional solvent will be present in aqueous waste
streams (e.g. via the pilot plant sump and plant washings), however at this stage in the development of
the process there is no robust data available to confirm the solvent losses via other routes, so it has all
been assumed to be released to air for the purposes of this scenario.
Long term emissions for the A12 emission point have been assessed based on the assumption that 63
batches are made per year to produce the 2,000kg of finished novel lipid excipient product proposed.
The total solvent loss from the reaction scheme calculations over a whole year of production has then
been used to calculate an annualised emission.
The emissions from the A12c emission point have been calculated as for the A12b emission point,
however as A12c releases breather and displacement losses from the SR sump only, the emissions are
considered to be considerably less than all unaccounted for solvent. Both ethanol and acetonitrile are
both fully miscible in water. Therefore it is considered that when extracted from the process via the
liquid ring vacuum pump, they will be fully mixed with the water entering the SR sump, and hence their
vapour pressure will reduce leading to reduced solvent present within the breather losses from the sump
via emission point A12c.
Ethyl acetate is also extracted via the low vacuum pump during the solvent removal stage of the crude
product synthesis. However, ethyl acetate has a relatively low solubility (around 8.5%) in water and as
it is also less dense than water it would be expected to form layer on the surface of the materials within
the SR sump. As this release point is a breather vent on the SR sump, the emissions have been
assumed to be only 10% of the total unaccounted for solvent.
The assessed emissions are provided in Table 6-5.
Table 6-5: Scenario 1 - Worst-case Emissions for the H1 Assessment
I.D.

A11

Location

Area 140
(chromatography),
Solvent Tank Farm
and VOC
Abatement (via
condenser)

Pilot plant (high
A12b
vac)

Effective
Stack
Height
(m)

4.98

0

A12c Pilot plant (low vac) 4.98
1

Total
Substance
Flow
(m3/hr)

Long-term Impacts

Short-term Impacts

Concentration
(mg/m3)

Release
Concentration
Rate (g/s) (mg/m3)

Release
Rate
(g/s)

n-Hexane

8.72

0.00017

29,370

0.56

Ethyl
acetate

3.90

7.5 x 10-5

13,134

0.25

Ethyl
acetate

13,400

0.371

216,000

6.001

Toluene

2,600

0.0721

43,400

1.211

Ethanol

5,100

0.0141

101,000

0.281

Acetonitrile

7,700

0.0211

147,500

0.411

69

100

10

Emissions have been based on the calculated mass release rates, with the concentrations back calculated based on estimated

flows. The H1 methodology applies the dispersion factor to the mass release, and therefore the flows and concentrations are
provided as indicative values only.
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Scenario 2 - Reasonable Assumptions Assessment
Croda is already investigating options to allow the vapour displaced from within the bulk solvent storage
tanks during tanker deliveries to be able to be back vented to the delivery tanker, therefore removing
the largest potential source of vapour displacement within the vent system feeding into emission point
A11, and hence minimising emissions of n-Hexane and ethyl acetate.
Assuming that such a system can be successfully implemented, emissions from the A11 vent will be
considerably reduced, especially the short-term releases. As a result, the assessment based on
reasonable assumptions linked to the displacement losses from the day tanks within the
chromatography process has assumed short-term emissions have been reduced to a minimal
displacement (1m3) occurring over a 5-minute period. The long-term emissions have been calculated
in the same way as for Scenario 1 based on the revised venting time and volume.
Emissions from the A12 emission points have been assumed to be the same as Scenario 1 for the high
vacuum emission stage (A12b), however breather and displacement losses from the pilot plant sump
(A12c) linked to the low vacuum solvent extraction process are anticipated to be lower than assessed
in Scenario 1 and therefore have been assumed to be 2% of the mass discharged into the pilot plant
sump, with the majority remaining within the aqueous phase.
Breathing losses of ethyl acetate from the SR sump have been assumed to be at the same level as
Scenario 1.
The assessed emissions are provided in Table 6-6.
Table 6-6: Scenario 2 - Reasonable Assumption Emissions for the H1 Assessment
I.D.

A11

Location

Area 140
(chromatography),
Solvent Tank Farm
and VOC
Abatement
(condenser)

Pilot plant (high
A12b
vac)

Effective
Stack
Height
(m)

4.98

0

A12c Pilot Plant (low vac) 4.98

Total
Substance
Flow
(m3/hr)

Long-term Impacts

Short-term Impacts

Concentration
(mg/m3)

Release
Concentration
Rate (g/s) (mg/m3)

Release
Rate
(g/s)

n-Hexane

8.72

0.00003

29,370

0.10

Ethyl
acetate

3.90

1.3 x 10-5

13,134

0.044

Ethyl
acetate

13,400

0.37

216,000

6.00

Toluene

2,600

0.072

43,400

1.21

Ethanol

1,020

0.0028

20,200

0.056

Acetonitrile

1,540

0.0042

29,500

0.082

12

100

10

1

Emissions have been based on the calculated mass release rates, with the concentrations back calculated based on estimated flows.
The H1 methodology applies the dispersion factor to the mass release, and therefore the flows and concentrations are provided as
indicative values only.

Scenario 3 - BAT Guidance ELVs Assessment
The vent system associated with the bulk solvent storage tanks and the chromatography plant (A11)
are already being designed with due consideration of BAT.
Croda has committed to reviewing the emissions from the synthesis and reaction processes
(undertaken in the pilot plant) to minimise emissions where possible to ensure that the process and
associated plant is compliant with the requirements of BAT as part of the scale up to full scale production
post 2021.
However, Croda has already committed to investigating the following options during the small-scale
manufacture phase (during 2021) of the novel lipid excipient product:
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·

Back venting of vapour displaced from the bulk solvent tanks during solvent deliveries into the
delivery tankers to minimise VOC emissions via Emission point A11;

·

Installation of chiller systems on the cooling water to the condensers associated with PP1, PP2
and PP3 reactors within the pilot plant to optimise solvent recovery and minimise emissions to
air;

·

Design and installation of a suitable permanent scrubber to abate emissions of Dimethyl sulphide
and prevent ion site odour impacts; and,

·

Review of the design and discharge height of the high vacuum emission vent (A12b).

It should also be noted that if the product development moves forward to full scale production, the
reaction systems and associated abatement systems will be subject to a full design review.
This H1 assessment scenario has therefore been developed to provide an indication of the potential
environmental impacts associated with the emissions to air from the small-scale manufacture process
once BAT has been defined and applied.
Emissions from emission point A11 have been assumed to be the same as Scenario 2, assuming that
back venting to the delivery tanker can occur.
Emissions from emission point A12 have been assumed to be either at the BAT ELV guidance levels
detailed in EPR S4.02 (75mg/m3 for long-term emissions and 2kg/hr for short term emissions) from the
high vacuum emission stage (A12b) (ethyl acetate and toluene emissions only). It is assumed that this
will be achieved by improving the solvent removal efficiency of the reactor condensers by reducing the
cooling water temperature through use of a chiller system.
Breather and displacement losses from the pilot plant sump (A12c) linked to the low vacuum solvent
extraction process have been assumed to be the same as Scenario 2, as there will be no change to the
low vac pump pilot plant sump arrangement, although some reduction may be achieved as a result of
the upgrade to the condensers.
In addition, with the installation of a permanent scrubber on the high vacuum vent line (A12b) and the
redesign of the emission vent height to ensure it is at least 3m above the building roof, an improvement
on the dispersion for emissions via A12b can be expected. This therefore has also been taken into
account for the development of Scenario 3.
The assessed emissions are provided in Table 6-7.
Table 6-7: Scenario 3 - BAT Guidance Emissions for the H1 Assessment
I.D.

A11

Location

Area 140
(chromatography),
Solvent Tank Farm
and VOC
Abatement
(condenser)

Pilot plant (high
A12b
vac)

Effective
Stack
Height
(m)

4.98

4.98

A12c Pilot plant (low vac) 4.98

Total
Substance
Flow
(m3/hr)

Long-term Impacts

Short-term Impacts

Concentration
(mg/m3)

Release
Concentration
Rate (g/s) (mg/m3)

Release
Rate
(g/s)

n-Hexane

8.72

0.00003

29,370

0.10

Ethyl
acetate

3.90

1.3 x 10-5

13,134

0.044

Ethyl
acetate

75

0.0021

20,000

0.56

Toluene

75

0.0021

20,000

0.56

Ethanol

1,020

0.0028

20,20,

0.056

Acetonitrile

1,540

0.0042

29,500

0.082

12

100

10

1

Emissions have been based on the calculated mass release rates, with the concentrations back calculated based on estimated flows.
The H1 methodology applies the dispersion factor to the mass release, and therefore the flows and concentrations are provided as
indicative values only.
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H1 Assessment Results

The completed H1 Access databases for the Base case and Scenarios 1 – 3 are included in Appendix
D. A summary of the results is provided in Tables 6-8 and 6-9.
Table 6-8: H1 Assessment Results – 1st Stage of Screening
Scenario

Long Term Short
EAL (µg/m3) Term EAL
PC
(µg/m3)
(µg/m3)

% PC of
EAL

>1% of
EAL

PC
(µg/m3)

% PC of >1% of
EAL
EAL

n-Hexane

720

21,600

11.0

1.53

Yes

538

2.50

No

Ethanol

19,200

576,000

6.13

0.032

No

144

0.025

No

n-Hexane

720

21,600

11.0

1.53

Yes

1,803

8.35

No

Ethanol

19,200

576,000

7.40

0.039

No

774

0.14

No

Toluene

1,910

8,000

10.7

0.56

No

4,702

58.8

Yes

Ethyl
Acetate

14,600

420,000

55.1

0.38

No

23,966

5.71

No

Acetonitrile

680

10,200

1.93

0.28

No

920

9.03

No

n-Hexane

720

21,600

11.0

1.53

Yes

758

3.52

No

19,200

576,000

6.38

0.033

No

270

0.047

No

1,910

8,000

10.7

0.56

No

4,702

58.8

Yes

14,600

420,000

55.1

0.38

No

23,966

5.71

No

Acetonitrile

680

10,200

0.386

0.0568

No

184

1.81

No

n-Hexane

720

21,600

11.0

1.53

Yes

758

3.52

No

Ethanol

19,200

576,000

6.38

0.033

No

270

0.047

No

Toluene

1,910

8,000

0.188

0.0010

No

1,248

15.7

Yes

Ethyl
Acetate

14,600

420,000

0.19

0.0013

No

1,346

0.32

No

Acetonitrile

680

10,200

0.386

0.0568

No

184

1.81

No

Substance

Long Term

Short Term

Base-case

Scenario 1:
Worst-case

Ethanol
Scenario 2:
Toluene
Reasonable
Assumption Ethyl
Acetate

Scenario 3:
BAT
Guidance

Table 6-9: H1 Assessment Results – 2nd Stage of Screening
Scenario

Substance

Background
Concentration
(µg/m3)

Long Term

Short Term

PC
(µg/m3)

% PC of
EAL

>70% of PC
EAL
(µg/m3)

Base-case

n-Hexane

0

11.0

1.53

No

Scenario 1:
Worst-case

n-Hexane

0

11.0

1.53

No

Toluene

0

Scenario 2: n-Hexane
Reasonable
Assumption Toluene

0

Scenario 3:
BAT
Guidance

n-Hexane

0

Toluene

0

11.0

1.53

1.53

4,702

58.8

Yes

4,702

58.8

Yes

1,248

15.7

No

No

0
11.0

% PC of >20% of
EAL
Headroom
(EALbackground)

No
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It can be seen from the results of the 1st stage of screening that only n-hexane for long-term impacts
and toluene for short-term impacts cannot be screened as insignificant.
The long-term impacts of hexane are the same for all scenarios, including the base case, and therefore
it can be seen that these impacts do not increase as a result of the new process. In addition, the PC
only represents 1.53% of the EAL, and therefore is only slightly above the 1% threshold to demonstrate
insignificance. It is therefore considered very unlikely that emissions of n-hexane from the site could
result in a breach of the EAL.
Short-term impacts of toluene for Scenarios 1 and 2 result in a PC that represents 58.8% of the EAL.
Although this is over the 1st stage screening threshold, it is still well below the EAL. As the background
concentration of toluene is assumed to be zero, it is therefore considered that emissions from the new
process would be unlikely to result in an exceedance of the EAL.
Once the upgrades are complete for the A12 emission points, and the BAT emission levels are achieved
(Scenario 3), the short-term impacts of toluene are reduced to be represent 15.7% of the EAL. In
combination with the background concentration of zero, this therefore would be under the 2st stage
screening threshold of 20% to demonstrate insignificance.
It is therefore considered that the new process is unlikely to result in the exceedance of any EALs for
all the scenarios assessed, however with the planned improvements for the site, and the ultimate goal
for the achievement of BAT for the new process, will result in an overall reduction in the level of impact
from the new process activities to a level of insignificance.

Noise Impact Assessment
Noise generation is not anticipated to be an issue at the site as all equipment being installed is new,
located within buildings, and designed to generate low levels of noise – See Section 4.6. No noise
impact assessment has therefore been carried out.

7.

Site Closure

The site has an existing Site Closure Plan, which will be amended appropriately to include the proposed
operations.
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Appendix A - Figures
Figure 1 – Site Location
Figure 2 – Site Layout Plan and Emission Points
Figure 3 – Proposed Revised Site Layout Plan and Emission Points
Figure 6 – Location of Hazardous Materials Storage Areas
Figure 7 – Emission Point A11 – Schematic Diagram
Figure 8 – Emission Point A12 – Schematic Diagram
Figure 9 – Site Drainage Plan
Figure 10 – Location of Sensitive Receptors
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Appendix B – BAT Assessment
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Appendix C - Environmental Risk Assessment
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List of Existing Relevant Procedures on Site

Procedure Reference

Procedure Title

SHE/050

Environmental Management System & Pollution Prevention and Control
Permit

PRD/002/LF/10

Instructions to drivers with Tanker loading and Off loading check sheet

PRD/002/TI/002

Receipt, Loading and Off loading of tankers

SHE/004

Emergency Procedure

SHE/004/LF/02

Fire Arrangements Training Programme

SHE/004/LF/04

Spillage Arrangements Training programme

SHE/004/TI/003

Loss of Containment & Spillages

SHE/004/TI/005

Guidance for the Isolation of Site Utilities, Compressed Gases, Chemicals
and Services

SHE/004/TI/005/LF/02

Guidance for Site Chemicals and Potential Hazards R12.03

SHE/004/TI/005/L/03

Guidance for the Isolation of Site Services

SHE/050/LF/03

Environmental Training Programme

SOP/005/LF/12

Process Safety and Basis of Safety Training

PRD/002/TI/003

Receiving Raw and Packaging Materials at CE Leek site

SHE Report 827 2018.

Accident Management Plan

SHE Report 811 26 January 2017 Emergency Drill Staffs Fire and Rescue
SHE Report AMP 843

Review Of Site Accident Management Plan

SHE Report 837

ISO 14001 Annual Improvement Target Report

SHE Report 823

Waste Minimisation Audit and Water Use Efficiency Audit

SHE Report 809

Review of Site Closure Report

SHE Report 841

BAT Fugitive Emissions Review 2019
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Qualitative Risk Assessment
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i) Assessment of Fugitive Emission Risks
Hazard

Receptor

Pathway

Risk Management

Probability of Exposure

Consequence

Overall Risk

Complaints of
odours / smells in
vicinity of local
receptors

Very low

Section 4.1.4 of the existing site Environmental
Permit also requires Croda to undertake an annual
review of fugitive emissions (including VOC’s)
from the site against the requirements of BAT and
report the findings. This assessment will be
extended to include the proposed new site
activities.
Escape of VOCs / Local residents /
odour from stored businesses
chemicals
beyond the
Installation
boundary

Vapours / odour
carried on wind

The raw materials intended to be used in the
proposed operation are similar in nature to those
used on site.
The majority of the raw materials, intermediates
and products in use at the site are not inherently
odourous.
The site will use and store limited quantities of
chemicals, in addition to those stored at present,
which will be managed in accordance with
existing procedures in place.
All raw materials stored on site will be stored in
appropriate containers, provided with sufficient
spillage containment, in accordance with the
relevant material specifications.

Probability of exposure is
considered to be very low due
to extensive management
procedures in place, which will
be extended to the operation
of the proposed activity.

Local surface
Escape of raw
materials /
water and / or
groundwater
intermediates or
products including
hazardous
chemicals

Flow by gravity /
drainage systems /
unsurfaced areas

Storage arrangements appropriate to materials
being stored, the majority of chemicals are stored
in smaller volumes (IBC / drum / carboy) and
within dedicated and suitable storage areas with
secondary containment provisions.
All process activities are to be undertaken inside
contained buildings with no drainage to surface
water drains.
The new bulk solvent storage tanks will be
designed and installed in line with BAT and in
compliance with the CIRIA C736 guidance on
containment systems, with venting into a VOC
abatement system.

Fugitive releases could reach Localised pollution Low
of surface water
surface water and / or
groundwater but appropriate
and groundwater.
design and management
actions should prevent this
from happening.
All chemical storage tanks will
be bunded to provide sufficient
containment in the event of a
tank / containment failure.
Probability is therefore low.
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Pathway

Risk Management

Probability of Exposure

All process areas are be provided with
impermeable hardstanding.
Drainage systems in areas of high risk are in the
process of being inspected to ensure their
integrity. Drainage systems can be isolated to
prevent loss if required.
All raw materials stored on site will be stored and
handled in accordance with the relevant material
specifications and site procedures.
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ii) Assessment of Accident Risks
Hazard

Receptor

Pathway

Risk Management

Probability of Exposure

Consequence

Overall Risk

Low
Appropriate design should
minimise the risk of a fire
occurring, and management
procedures, fire protection
systems and staff training
should allow the early
detection of a fire to allow
appropriate actions to be
taken to minimise the risk of
fire spreading.
Containment infrastructure is
in place for firewater
management.

Complaints of
smoke / smells in
vicinity from local
residential
receptors.
Localised pollution
of surface water
and soil /
groundwater.

Low

Low
Site design and management
controls are in place to
minimise the likelihood a of a
major incident arising at the
site
Emergency response
procedures are also in place,

Localised pollution
of surface water
and groundwater

Low

Croda management of change and new project
procedures require that all changes on site are
subject to a suitable sufficient design process with
associated detailed review of potential safety and
environmental risks – including use of hazard
studies.
Where required risks are engineered out of the
design, and where this is not possible, suitable
and sufficient prevention, control and mitigation
measures are incorporated into the design to
reduce the risk to ALARP and to meet the
requirements of BAT.
Fire

Local residents /
businesses
beyond the
Installation
boundary.
Site staff and
Infrastructure.

Emissions of smoke
to the air and
potentially firewater,
foam, etc. to site
drainage and soil /
groundwater and
controlled waters

The new processes have been subject to
assessment under site procedure EPP/001
Hazard Studies Procedures that include the
requirement to undertake HAZOP studies to
eliminate, reduce, control and mitigate fire risks to
present a low risk.
Ignition sources are strictly controlled and
nitrogen inerting used to prevent oxygen within
vessels. Appropriate EX controls under DSEAR /
ATEX.
Site has fire risk assessments considering
prevention, control and detection including
provision for fire fighting and provision for
containment of fire water runoff.

Onsite incident
Local surface
leading to loss of water and / or
containment of
groundwater
bulk solvent tank
or road tanker

Flow by gravity /
drainage systems /
unsurfaced areas

The new bulk solvent storage tanks will be
designed and installed in line with BAT and in
compliance with the CIRIA C736 guidance on
containment systems.
All bulk tanker deliveries are controlled in
accordance with site management procedures

Ethyl acetate
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Pathway

(H225, H319,
H336)
Hexane
(H225, H315,
H361, H336,
H373, H411,
H304)

Risk Management

Probability of Exposure

Collision protection is provided at high risk site
areas
All process areas are be provided with
impermeable hardstanding.
Drainage systems in areas of high risk are in the
process of being inspected to ensure their
integrity. Drainage systems can be isolated to
prevent loss if required.

and site drainage can be
isolated to contain a loss to
site.

Consequence

Overall Risk

Localised pollution
of surface water
and groundwater

Low

Localised pollution
of surface water
and groundwater

Low

Ethanol
(H225, H319)
Loss of
Local surface
containment from water and / or
bulk storage e.g. groundwater
tank leak, tank
failure, overfill
etc.

Flow by gravity /
drainage systems /
unsurfaced areas

Overfill protection provided via level controls,
alarms and interlocks.

Ethyl acetate
(H225, H319,
H336)

Provision of adequate tertiary containment All site areas are surfaced in impermeable
hardstanding. Drainage systems in areas of high
risk are in the process of being inspected to
ensure their integrity. Drainage systems can be
isolated to prevent loss if required.

Hexane
(H225, H315,
H361, H336,
H373, H411,
H304)

All primary, secondary and tertiary containment
infrastructure will be inspected, maintained and if
required repaired in line with the site maintenance
programme which is controlled under the site
management systems

Ethanol
(H225, H319)

Loss of
containment
during road
tanker delivery

Provision of adequate primary and secondary
Low
containment - The new bulk solvent storage tanks
will be designed and installed in line with BAT and
in compliance with the CIRIA C736 guidance on
containment systems.

Local surface
water and / or
groundwater

Flow by gravity /
drainage systems /
unsurfaced areas

For receipt of bulk deliveries e.g. solvent in road
tankers, or removal of bulk waste from site, the
site has established management procedures:
· PRD/002 LF10 Instructions to drivers with
Tanker loading Off loading check sheet; and
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Pathway

Risk Management

e.g. delivery hose
failure

·

Ethyl acetate
(H225, H319,
H336)

Visual inspection of road tanker and delivery
hoses to be carried out at commencement of
delivery.
Deliveries via reputable supplier using vehicles
which are fit for purpose.
Delivery driver is present throughout delivery and
can shut off the transfer pumps at any time
Offloading is undertaken over concrete
hardstanding with an isolation valve which will be
closed in the event of spill of chemicals during
delivery.
The area will drain to a dedicated sump.

Hexane
(H225, H315,
H361, H336,
H373, H411,
H304)
Ethanol
(H225, H319)

Probability of Exposure

Consequence

Overall Risk

Low

Localised pollution
of surface water
and groundwater

Low

PRD/002 TI 002 Receipt, Loading and Off
loading of tankers

Visual inspection of concrete hardstanding and
the sump, to ensure it is in good working condition
Spill kits to be available on site
Loss of
Local surface
containment from water and / or
non-bulk
groundwater
materials storage
e.g. IBC / Drums
/ carboys etc.
e.g. damage in
storage,
deterioration of
container etc.
Multiple material
with various risk
phrases – see
Section 3.4 Table 3.1

Flow by gravity /
drainage systems /
unsurfaced areas

Inspection of containers on receipt
Site walkover checks on storage areas to identify
potential risks
The raw materials will be stored within
appropriately designed storage areas / storage
units which will have appropriate secondary
containment for the maximum volume of loss from
a single container
Site hardstanding
Site spill management controls to contain loss
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Pathway

Risk Management

Probability of Exposure

Consequence

Overall Risk

Flow by gravity /
drainage systems /
unsurfaced areas

The site has a site-specific procedure for receipt
of packaged raw materials (i.e. in drums or IBCs)
(reference: PRD/002/TI/003)

Low

Localised pollution
of surface water
and groundwater

Low

Low
The likelihood of a flood
impacting on the site is
considered to be low

Localised flooding
of the facility and
neighbours.
Potential pollution
of surface water
and groundwater
from escape of
chemicals.

Low

Limited to
relatively low
volumes i.e.<1m³
of loss
Loss of
Local surface
containment
water and / or
during delivery of groundwater
non-bulk
materials e.g.
IBC / Drums /
carboys etc.

Deliveries are undertaken over impermeable
hardstanding with materials being placed into
appropriately designed storage areas / storage
units which will have appropriate secondary
containment for the maximum volume of loss from
a single container

Spillage, damage
to container etc.
Multiple material
with various risk
phrases – see
Section 3.4 Table 3.1
Limited to
relatively low
volumes i.e.<1m³
of loss
Flooding of the
site and
associated
contamination of
flood waters with
chemicals / fuel
stored on site

Option to isolate surface water drainage to
contain loss
Site spill management controls to contain loss

Local surface
water and / or
groundwater

Flow by gravity /
drainage systems /
unsurfaced areas

The long-term flood risk maps available from the
EA6 identifies that the site is at low risk of flooding
from surface waters, very low risk of flooding from
surface water. However, the site is identified to
be within the maximum extent of potential flooding
from the Tittesworth reservoir.
The site has appropriate secondary containment
provisions for all materials which should act to
both contain an unplanned loss and also to limit

6

https://flood-warning-information.service.gov.uk/long-term-flood-risk/risk, accessed on 24 September 2020
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Pathway

Risk Management

Probability of Exposure

Consequence

Overall Risk

Negligible.
Appropriate design and
management actions should
prevent vandalism happening.

Complaints of
odours / smells in
vicinity of local
receptors
Localised pollution
of surface water
and groundwater.
Potential for injury,
damage to plant /
equipment.

Low

the potential for flooding to lead to a float off of
containers / tanks with associated potential for
loss of containment.
Vandalism to
plant, equipment
and infrastructure
and associated
loss of fuel /
chemicals from
site

Local residents /
businesses
beyond the
Installation
boundary
Air, land and
water.
Site staff and
Infrastructure.

Emissions resulting
from failure / reduced
performance of
vandalised plant,
equipment and
infrastructure

The site has established security systems and
controls e.g.
Security fence and Intruder alarms, security
control gates at site entrance with restricted entry;
relevant signage; building envelope around a
significant proportion of the operation / process.
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Appendix D – H1 Assessment
The results of the H1 assessments are provided below, and the full Access database files have been
provided electronically.
Base Case

Scenario 1 – Worst Case
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Scenario 2 – Reasonable Assumptions

Scenario 3 – BAT Guidance Emission Levels

AECOM
46

Environmental Permit Variation Application

Project reference: 60641314_002
Project number: 60641314

Appendix E – List of Company Directors
Company Name: Croda Europe Limited
Company number: 00167236
Registered office address: Cowick Hall, Snaith Goole, East Yorkshire, DN14 9AA
Date of Incorporation: 07 May 1920
List of Active Directors (as per Companies House)
Director Name (Last name, First name)
Arnott, Stuart
Breene, Sandra Elaine

Date of Birth

Appointed on
28 June 2017
1 January 2012

Brophy, Thomas Michael

3 July 2017

Challoner, Nicholas Ian

15 July 2019

Firth, James William

7 August 2020

Fitzpatrick, Anthony Damien

3 July 2017

Frankish, Chloe Jane

29 July 2019

Heijbroek, Maarten Willem

28 June 2017
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Appendix F – Climate Change Agreement Registration
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