PART A2 ENVIRONMENTAL PERMIT
APPLICATION

JCB CAB SYSTEMS
BEAMHURST
Uttoxeter
ST14 7FL

Contact:
Jo Stott
Global Energy and Environment Manager
Jo.stott@jcb.com
01889 593014

Contents

1. Non-technical Summary ………………………………………………………………………………………………….p.2
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Section B
Section B3
Section C1
Section C2
Section C3
Section C4
Section C5
Section C6
Section C7
Section C8
Section C9
Section C10
Section C11/a/b/c

List of Appendices

Activities (Main and Directly Associated)……………………………………p.8
Site Maps ………………………………………………………………………………….p.9
Operation of the Installation …………………………………………………….p.9
Releases, Techniques and Monitoring ………………………………………p.12
Groundwater Discharge ……………………………………………………………p.22
Raw Materials and Water …………………………………………………………p.23
Waste ……………………………………………………………………………………...p.25
Energy ……………………………………………………………………………………..p.26
Noise and Vibration………………………………………………………………….p.27
Site Report ………………………………………………………………………………p.28
Returning the Installation to a satisfactory condition ………………p.29
Environmental Management ………………………………………………….p.30
Local Environment/ SSSIs /EIA Screening Opinion ……………………p.32

…………………………………………………………………………………………………p.34

1

NON-TECHNICAL SUMMARY

i.

Introduction

JCB Cab Systems Ltd is currently constructing a new factory adjacent to the JCB Heavy Products
factory at Beamhurst, Uttoxeter. JCB intends to relocate its existing Cab Systems manufacturing
processes, currently located in Rugeley, to the new factory during the summer of 2019. This
relocation will include the coating processes which currently take place at Rugeley and which are
regulated at present by Cannock Chase District Council under an A2 Permit.
This document is the basis of an application for a new Part A2 environmental permit for JCB Cab
Systems Ltd with regard to the surface treatment of metal cab structures for JCB off-road machinery.
This application relates to the new factory located at Beamhurst, Uttoxeter, ST15 7FL.
The application is made under the following part of the Environmental Permitting (England and
Wales) Regulations 2010 (as amended):


Schedule 1, Part2, Section 2.3, Part A(2) (a):
“Surface treating metals and plastic materials using an electrolytic or chemical process
where the aggregated volume of the treatment vats is more than 30m3 , and where the
activity is carried on at the same installation as one or more activities falling within:
(iii) Part A (2) or Part B of Section 6.4”.

The site also falls under Section 6.4 Part B of the EPR because it operates an allied process involving
the use of powder paint in quantities of more than 20 tonnes in a 12-month period.
This Non-Technical Summary provides a brief overview of the processes to which this application
relates and a summary of the findings of noise and site investigation reports conducted on the site
as part of the planning application process for the new factory.
ii.

Site Location

The site is situated approximately one mile north west of Uttoxeter Town Centre along the A522 in
an area known as Beamhurst. The approximate centre of the proposed building is situated at
National Grid Reference 406022 335736. Prior to development the site comprised of agricultural
land including two crop fields at the southern end and pasture land further to the north. The area
lies on land to the north west of the existing JCB Heavy Products building and is bounded by the A50
to the south and the A522 to the north. A stream flowing down into a pond forms the western
boundary. The site slopes gently upwards from north to south from an approximate elevation of
97mAOD to 107mAOD at the south western corner.
There are a number of isolated properties at a distance of approximately 250metres from the new
factory. These are shown on the map attached as Appendix 1.
The boundary of the site is shown on the location drawing attached as Appendix 2.
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iii.

Process Overview

The factory is intended to be utilised for the manufacture of cabs for the JCB business. The Cab
manufacture process begins with metal fabrication processes including laser cutting and welding of
mild steel to produce the cab structure. The fabricated cab structures are then sent to the pretreatment phase of the coating process, a multistage process where cab structures are immersed in
tanks through the following key stages:





De-greasing of parts using a mild alkaline cleaner followed by a water rinse
De-scaling of parts using an ultrasound and mild chemical treatment to remove millscale
prior to coating; this stage is also followed by a rinse process.
Use of a pre-treatment coating to prevent corrosion of the parts, also followed by a water
rinse
The final immersion stage is an electro-phoretic coating process (e-coat). In this part of the
process parts are immersed into a paint bath through which an electric voltage is passed
which causes the paint to adhere to the part inside and out. A further rinse process is
followed by an Ultrafiltration system which recycles any residual paint back to the paint
tank.

Following the immersion stages, the cabs are then sent through the e-coat curing oven to allow the
e-coat to dry before travelling to the sealer deck where robots apply sealer to the cab structure
joints. After the sealer deck the cabs pass on to the automatic powder paint booth where the top
coat paint is applied. The cabs are then sent through the powder cure oven to allow the top coat
paint to cure before passing to the final inspection phase.
The majority of cabs are powder coated using robot technology but a combi-booth (spraying and
curing) is also proposed which will allow for off-line manual coating using a wet paint. This booth will
be used for colour changes allowing the main booth to be used for the most frequently used black
coating. A repair booth for ‘touch up’ of cabs will also be installed.
The pre-treatment process requires the use of electricity for the e-coat process, as well as natural
gas for the curing oven and heating of the process tanks. JCB Cab Systems is currently a participant
in a Climate Change Agreement which sets targets for reduction of carbon emissions.
The installation operations also include:
 Receipt, handling and storage of materials including parts for the cab assembly and limited
volumes of paints and chemicals
 Management of waste products, including waste packaging such as cardboard, wood and plastic.
 A water treatment facility to manage and clean waste waters before release to sewer under the
conditions of a discharge consent
 Logistics processes for the onward supply of finished product.
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iv.

Emissions Controls

Foreseeable point source emissions from the installation include:



Low levels of VOCs from the repair booth, e-coat and powder cure
Discharge of treated wastewater to foul sewer

The process primarily involves the use of very low solvent paint technology and fugitive emissions
are expected to be minimal. Point source emissions are released via stacks on two of the pretreatment tanks, curing ovens, and the re-work booth. The powder coating process uses cyclone
filtration, and bag filters to prevent release of powder paint outside of the booth or as a fugitive
emission.
As the proposed paint technology is very low in solvents, no ‘end of pipe’ abatement is required to
meet emission limits to air.
Waste water volumes are minimised throughout the coating process by use of the following design
features:





The process incorporates multiple tanks including 3 tanks for each rinse phase with the
exception of the degrease rinse which has only two tanks. Overall, this reduces the build-up of
contaminants in the tanks resulting in reduced requirements for emptying the tanks
The e-coat phase also features an ultra-filtration system which allows water and paint materials
to be re-circulated to the tanks reducing wastage.
Only one tank is required to continuously overflow with that overflow being minimised; waste
water volumes are not planned to exceed low single digit volumes each day

A waste water treatment plant will be included for the site which is capable of handling up to 4.5m3
of waste water per hour, although waste water discharges are expected to be far lower.
The on-site wastewater treatment plant will include storage and dosing equipment, for wastewater
treatment prior to discharge to sewer in line with discharge consent conditions. Automated dosing
equipment is maintained and calibrated by a third party contractor with specialist expertise.
Containment systems for waste water and raw materials will be in place.
Solids from the waste water which is processed through the treatment plant are pressed to create a
filter cake of compressed hydrated sludge into as small a volume as possible. The resulting cake is
sent off for further treatment as hazardous waste.
A combination of training and provision of work instructions and preventative maintenance
programmes will also be utilised in line with the business’ accreditation to ISO 14001:2015 to ensure
the safe and efficient management of the plant.
Cab Systems processes do not require bulk fuel storage of hazardous liquids but emergency
response procedures, provision of spill kits and bunding arrangements will be put in place to
minimise the effects of any unintentional releases of hazardous liquid materials and liquid waste
stored on site.
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v.

Odour Control

The coating process will utilise materials with a very low odour impact and so no specific odour
abatement is planned for the installation. Daily odour checks are completed and recorded at the
existing facility as part of the environmental management system processes; no concerns have been
identified.
vi.

Raw Materials

The surface treatment of cab structures has been designed to minimise the use of harmful
substances. It uses mostly powder paint technologies to reduce solvent impacts. An inventory of raw
materials and their corresponding safety data sheets are maintained by the Cab Systems business for
the following groups of substances:






vii.

Alkaline degreasing chemicals
Acid de-scaling and surface activation chemicals
Electrocoat resin
Sealants
Powder and liquid paints
Effluent treatment chemicals including alkaline and acid formulations and flocculants
Waste Emissions

Typical wastes arising from the installation will include:







Solid sludge produced from effluent treatment
Waste powder and wet paint
Chemical and paint container packaging
Scrap product
Waste water
Parts packaging waste such as wood, cardboard and plastics

Prevention of waste has been considered in the process design for the new factory, particularly with
regard to waste water. In addition, effort is currently being focused on reducing waste from the
supply chain across the JCB business and waste reduction targets have been set for 2019 and
beyond. Returnable stillages are used for the shipment of cabs to assembly plants.
Where waste is unavoidable, provisions are in place for the effective segregation, collection and
recovery of waste, packaging and reject parts on a daily basis. The treatment of wastes is carried out
off site using organisations that hold current and valid environmental permits for storage and waste
recovery operations. JCB Cab Systems is a zero waste to landfill operating facility and currently
maintains a recycling rate of 87%.
viii.

Energy

An energy monitoring and control system will be installed at the new factory allowing energy
consumption to be managed, measured and monitored. The factory has been designed with energy
efficiency in mind and a number of energy efficiency measures have been included:
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ix.

LED lighting
Energy efficient e-coat and powder curing ovens
Natural daylighting
Solar Thermal water heating for canteen
Heat recovery from AHUs
Environmental Management System

The organisation is certified to BS EN ISO 14001. Regular assessments will continue to be carried out
at the new factory.
x.

Assessment of Emissions
JCB has evaluated its environmental impacts for emissions to air, land and water (including
groundwater), and has proposed measures to ensure that risks to the environment are either
minimised or avoided; where a level of risk remains JCB proposes to put management controls in
place to protect health, safety and the environment. These measures are further explored in the
remainder of this application, but include:







xi.

Use of powder coating processes to reduce solvent emissions to atmosphere and water
Use of ultrasound cleaning processes to reduce the use of chemicals
Energy efficiency measures to reduce carbon emissions from heating and power
Filtration systems to recover paint waste
Filter press systems to reduce waste water contamination and waste management logistics
journeys
Use of internal targets and objectives to reduce waste production

Noise and Vibration

It is not anticipated that the new factory and process will create any concerns around noise and
vibration.
A noise measurement survey and assessment of the proposed factory layout and design was
completed by Echo Affiliates as part of the planning process for the factory. The assessment found
that the ambient noise situation in the vicinity of the closest residential potentially noise sensitive
receptors (NSRs) to the proposed new JCB Factory, was dominated by road traffic noise from
vehicles in the A50 and A522 with no audible noise emanating from the existing factories (JCB Heavy
Products and JCB Service).
The site design includes significant earth bunds of 4 to 5 metres in height to screen local properties
from the factory. An acoustic barrier has also been proposed, subject to requirements and
agreement. It is believed that the bunds in conjunction with the management of activities in
external areas of the factory will result in no adverse noise disturbance for nearby residents as a
result of the construction of the new factory.
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Conversely it is suggested that the construction could provide some benefit to Brookside Cottage,
Chapel Farm and their immediate neighbours by screening a potentially significant element of the
noise emanating from the A50. A full copy of the noise assessment is attached as Appendix 12 to this
document.
Should any issues arise, JCB will manage discussions with neighbours to resolve concerns in a
proactive and responsible manner in line with its Internal and External Communications Procedure –
EMP 005.
xii.

Site Conditions

As part of the planning application a site investigation was completed and a report compiled by
Ground Investigations and Piling Limited. The investigation did not find any evidence of
contamination on the site which has a history of agricultural use.
The site is not located within a Source Protection Zone and there are no known nearby abstraction
points. Risk to controlled waters from the site is deemed to be ‘low’ by the report based on this
finding and the fact that no contamination was found on site. Hazardous contamination was not
identified during the investigation and as such no specific remediation is considered necessary.
The factory is in close proximity to the River Tean and control of hazardous liquids will be carefully
managed through use of designated contained storage areas and management controls. However, it
should be noted that due to the nature of the processes on site, the factory will store only low levels
of hazardous liquids.
Information on actions that JCB would take if they were to vacate the premises is included in the
main body of this application. The full site report is available as Appendix 14 to this application.
xiii.

Conclusions

The new Cab Systems factory has been designed and constructed to a high standard and
incorporates a number of measures to reduce environmental impacts during the operation of the
facility. The business will continue to operate its 14001 certified EMS which ensures that
environmental impacts including the potential for nuisance from noise and odour are identified,
evaluated, minimised and controlled. Due to the nature of the proposed operations and low level of
hazards associated with the substances utilised in the surface treatment processes, the potential for
environmental impact is intrinsically low.
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2.0 INTRODUCTION
i.
Overview
The application is made under the following part of the Environmental Permitting (England and
Wales) Regulations 2010 (as amended):


Schedule 1, Part2, Section 2.3, Part A(2) (a):
“Surface treating metals and plastic materials using an electrolytic or chemical process
where the aggregated volume of the treatment vats is more than 30m3 , and where the
activity is carried on at the same installation as one or more activities falling within:
(iii) Part A (2) or Part B of Section 6.4”.

The site falls under Section 6.4 Part B of the EPR because it operates an allied process involving the
use of powder paint in quantities of more than 20 tonnes in a 12-month period.
ii.

Site Location

Details of the Site Location are given in section (ii) of the non-Technical Summary on page 2.

Section B:
i.

Process Activities

The main process to be undertaken is:
Part A(2)
Surface treating metals and plastic materials using an electrolytic or chemical process where
the aggregated volume of the treatment vats is more than 30m3 and where the activity is
carried on at the same installation as one or more activities falling within—
(i)Part A(2) or Part B of Section 2.1;
(ii)Part A(2) or Part B of Section 2.2; or
(iii)Part A(2) or Part B of Section 6.4.
Part B
(a) Any process for applying to a substrate, or drying or curing after such application,
printing ink or paint or any other coating material as, or in the course of, a manufacturing
activity, where the process may result in the release into the air of particulate matter or of
any volatile organic compound and is likely to involve the use in any 12-month period of—
(i)20 or more tonnes of printing ink, paint or other coating material which is applied in solid
form

ii.



Main Activities are therefore:
Surface Treating Metals using an electrolytic process with treatment tanks of greater than
30m3 in volume
Powder coating cab structures using 20 or more tonnes of powder paint over a twelve
month period
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iii.






Directly associated activities include:
Laser cutting and welding of metal sheet
Degreasing of parts
Sealing joints in the cab structures
Paint repair
Inspection

iv.

Other activities at the site which may have environmental impacts include:
Receipt, handling and storage of materials and parts
Waste management and storage
Outbound logistics for onward movement of parts





Section B3 - Site Maps
The following drawings are attached as Appendices:




Site Location Plan – Appendix 1
Site Layout Plan – Appendix 2
Main Site drainage – Appendix 3

Section C1 – Operation of the Installation
i.

Process Overview

A simple representation of the process with associated environmental impacts is summarised in
Table 1 below:
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ii.

Shifts and Capacity

The facility will employ approximately 400 employees. Shift patterns will vary in line with production
levels but will potentially include:
 Days
 Days and nights
 Four on – four off working (24hours)

iii.

Process Detail

The installation comprises the multi-stage treatment of cab structures for off-highway machinery.
This involves the alkaline pre-treatment cleaning and conditioning using Oxsilan, electrophoretic
coating (known as cathodic electrocoat) and powder coating surface finish. Three coating booths are
planned – one main booth utilising robot powder spray, a manual powder booth for different colour
applications and a wet paint repair booth. A transfer efficiency rate of c.95% is anticipated and a
powder recovery system will be installed to recover waste powder on the main booth. Wet paint will
be used on occasion to “touch up” or rectify defects which have occurred on the automated coating
line. This process is completed in a repair booth.
The process sequence is summarised as follows:
Following degreasing and rinsing, a two-stage de-scale process is proposed which will utilise a weak
acid solution in tank 5, followed by a further weak acid solution in Tank 6 coupled with an ultrasound
process. Ultrasonic cleaning processes work by using piezo electric transducers to convert an
electrically generated signal into a sound wave. The transducers generate soundwaves that vibrate
the liquid in the cleaning tank at a very high velocity creating a process called cavitation. Millions of
tiny bubbles implode within the liquid, penetrating into all orifices of the part being cleaned to
remove dirt within seconds. Ultrasonic cleaning processes typically operate between 20 – 40kHz.
The ultrasound process will be set and managed to ensure optimal cleaning effect. The ultrasound
process has been selected to deliver better millscale removal without the use of more aggressive
chemistries such as hydrochloric acid or sulphuric acid. The ultrasound system will be designed for
optimum efficiency and to minimise any noise effect from operation.
It is not anticipated that the ultrasound process will generate any vibration effect or create noise
levels within the factory over and above other process impacts. It is not anticipated that any noise
abatement measures will be required inside or outside of the factory. A H&S Risk Assessment will be
completed when the final system design has been completed, however it is not anticipated that any
action other than provision of safe systems of work and PPE will be required to protect operators
from noise impacts.
The key element in reducing noise from the ultrasound tank is to provide a tank of robust
construction which will not flex when the ultrasound system is running. This potential effect has
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been included for in the design of the ultrasound tank and a drawing of the proposed tank is
attached as Appendix 11.

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

Towns Water rinse

Towns water rinse

De-scale – Acid

De-scale – Acid and + Ultrasound

Alkaline Cleaner

Tonws Water rinse

Towns Water rinse

Pure Water rinse

Paint pre-treatment

Pure Water rinse

Pure Water rinse

Pure Water rinse

E-Coat

Paint storage

UF Rinse

UF Rinse

UF Rinse

Alkaline Cleaner

1

Alkaline Cleaner

Coating Process Tanks: Direction of Travel

The coating processes use natural gas for heating curing ovens and the electro-coat treatment tanks.
An effluent treatment tank is used for treating waste water from the tanks – the proposed process
design and layout is shown in Appendices 8 and 9.
C2 - Releases, Techniques and Monitoring
i.

ii.

iii.

In this section, likely releases to the environment are identified along with quantities of emission
expected. Measures to minimise releases are also identified along with reasons why alternative
technologies have not been used.
A monitoring schedule for all releases will be agreed with the Local Authority and with
SevernTrent Water.

A Cost indicator has been used to assess the Best Available Technology costs of the selected
technologies verus alternatives. ‘Low’ cost indicates that the proposed technology is lower cost than
alternatives, ‘medium’ indicates similar costs for all solutions, ‘high’ indicates the chosen technology
is higher cost either to buy or to run than its alternatives. Where JCB still intends to complete further
work on BAT assessments in order to identify improvements this is indicated; also included in the
table is some commentary regarding process benefits associated with a given technology.
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C2: Releases to Air
Release Point

Off-line Wet
Paint Repair
Combination
Booth

Relea-se

Quantity
(Annual
Mean in
µg/m3)

VOCs

1.54

PM

0.16

VOCs

1.96

Effect

BAT used

No
significant
effect
No
significant
effect

-

No
significant
effect

-

-

-

Electrocoat
Oven

PM

0.08

No
significant
effect

-

-

BAT Cost
(compared to
alternatives)

High efficiency
transfer guns
Filtration systems

-

Low VOC precoating material
Low VOC electrocoating material
Stacks will provide
adequate
dispersion of VOC
and PM
EMS control,
monitoring and
maintenance
procedures in
place
Elevated curing
oven to improve
efficiency

-

Medium

Alternatives

Aerosol can
spray

Effect of alternatives

-

-

Investme
nt in new
efficient
oven –
High
Running
costs on
coating
materials
Medium

Powder
coating

-

Wet spray
coating

-

-

Zinc
phosphate
coating

Traditional
style
horizontal
oven

-

-

-

Higher solvent
release
Higher waste
production

Lower VOCs
Over-painting
and poor quality
due to complex
structure of
parts
Higher VOC and
particulate
emissions
Over-painting
and poor quality
due to cab
structure
Higher risk to
human health
Higher risk to
aquatic
environment
Higher energy
consumption,
heat losses and
CO2 emissions

Further work
required

Comments

Work on waterbased paint
applications is
ongoing and may
be feasible in
future for repair
application
No further
options available
or approriate at
present

Off-line booth is for
limited use only;
water –based repair
options currently
being assessed for
JCB China

No further
options available
or approriate at
present

Due to the complex
strcture of the cab,
e-coating is the
preferred option in
terms of delivering a
good quality,
functional coating

Due to the complex
structure of the cab,
e-coating is the
preferred option in
terms of delivering a
good quality,
functional coating

Release Point

Powder Cure
Oven

Release

VOCs

Quantity
(Annual
Mean in
µg/m3)
1.79

Effect

No
significant
effect

BAT used

-

-

-

PM

0.10

No
significant
effect
-

-

Low VOC coating
material
Waste powder
recirculated for reuse
Self-contained
system prevents
fugitive emissions
Stacks will provide
adequate
dispersion of VOC
and PM
EMS control,
monitoring and
maintenance
procedures in
place
Elevated curing
oven to improve
efficiency
Curing energy use
may be higher
than some wet
repair options but
this is most likley
offset across the
whole life of a
powder coating
product (e.g. in
manufacture)

BAT Cost
(compared to
alternatives)

Powder
recovery
system Medium

Alternatives

Wet paint

Effect of alternatives

-

Investment in
elevated
curing oven High

-

Traditional
style
horizontal
oven

-

Further work
required

Higher VOC
emissions
Higher solvent
and thinner use
Higher water use
Higher waste
production
Broadly similar
or potentially
slightly lower gas
consumption for
curing

No further
options available
or approriate at
present

Higher gas
consumption

No further
options available
or approriate at
present

Comments

JCB is currently
working to
understand more
fully the carbon
footprint impacts of
different types of
coating
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Release Point

Release

PreTreatment
Lip Extract –
Stages 1 and
2
Alkaline
Degrease

No
significant
release
anticipated

Quantity
(Annual
Mean in
µg/m3)
-

Effect

No
significant
effect to
environmen
t or human
health

BAT used

-

-

-

-

-

Mild alkaline
degrease agent
reduces
temperature
requirements in
tank – tank heated
to 60 degrees C
Less than 5%
surfactant content
No pre-mixing
required reducing
handling, spill risks
and storage of
chemicals on site
Water treatment
plant on site is
used to neutralise
waste waters prior
to discharge to
sewer under waste
water discharge
consent
Greases and
sludges are
captured and
removed from the
tank via hazardous
waste tanker for
recovery or
treatment
No significant
environmental
effects

BAT Cost
(compared to
alternatives)

-

Running
costs –
Medium

Alternatives

-

Higher
levels of
surfactan
ts

Effect of alternatives

-

-

Higher level of
surfactants
released to
sewer
Requirement to
mix and store
chemicals on site

Further work
required

Comments

The degrease
chemistry proposed
for use at the new
factory is the same
as at the existing
factory which has
been used for a
number of years
without
environmental or
H&S concern
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Release Point

Release

PreTreatment
Lip Extract –
Stages 5 and
6
Acid and
Ultrasound
Descale

No
significant
release
anticipated

Quantity
(Annual
Mean in
µg/m3)
-

Effect

No
significant
effect to
environme
nt or
human
health

BAT used

-

-

-

-

-

Combination of
very low
concentration
mild acids used to
commence
descale process
Combination of
same acids and
Ultrasound
process used in
tank 6 to increase
effectiveness of
low
concentration,
low harm acids
Ultrasound
process uses
mechanical action
to efficiently clean
parts and extend
product life
Low odour
solution when
compared to
other acids
No noise or
vibration impacts
anticipated

BAT Cost
(compared to
alternatives)

Alternatives

Running costs
of acid
descale –
Medium

i). Sulphuric
Acid (H2SO4)
ii).
Hydrochloric
Acid (HCl)
iii). Formic
Acid
iv). Oxalic
Acid
v). Acetic Acid
vi). Tartaric
Acid
vii). Citric Acid

Other Acids
believed to be
lower cost
with H2SO4
and HCl being
cheapest
options

Effect of alternatives

-

-

-

-

-

-

H2SO4 and HCl
carry high risk
to environment
and human
health
Other Acids
considered are
lower toxicity
and therefore
more
acceptable
H2SO4 and HCl
have far faster
cleaning effect
than less toxic
alternatives
H2SO4 and HCl
do not require
additional
energy input of
ultrasound
assisted
cleaning
Alternative
chemicals (iii –
vii) are much
slower to take
effect
H2SO4 and HCl
potentially
result in greater
levels of
hazardous
wastes & odour

Further work
required

The final
commissioning of
the process will
consider
optimising energy
efficiency and
ensuring minimal
noise impacts of
the ultrasound
process.
JCB is currently
working with the
chemical supplier
to provide both
acids in solution
form so that autodosing can be
used

Comments

JCB’s preferred
option for the
removal of millscale
is to combine a vey
weak acid solution
with an ultrasound
process in order to
avoid using highly
corrosive acids.
It is not anticipated
that there will be
any significant
release to
atmoshpere (see
below) and a good
quality finish can be
achieved.
The proposed
solution is not as
cost effective as
other acid cleaning
but is deemed safer
for health and the
environment. There
is an environmental
trade-off which is
the requirement for
energy consumption
for the Ultrasound
process.
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It is possible
to purchase
steel that has
already been
treated
elsewhere to
remove
millscale
and/or is
guaranteed
free of
millscale

The cost of the raw
material for this
approach is highly
prohibitive.
It is also likely that
this approach would
result in an increased
requirement for
degreasing since the
higher quality steel
will need additional
protection to retain
its condition
Possibility that
millscale removal
cannot be guaranteed
resulting in ‘spot
rusting’ that needs to
be treated.
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C2 Releases to Air – Bath trial for acid releases to atmosphere

As JCB has not previously utilised the proposed chemical and ultrasound combination for cleaning
parts, we do not have any existing process data to use in predicting emissions. However in order to
understand whether any acid is likely to be released from the tank a trial simulation on a smaller
scale has been completed. The trial was undertaken by the proposed chemical and ultrasound
suppliers in conjunction.
A descaling trial was completed using a test ‘bath’in a laboratory. The proposed process was then
simulated by heating the bath to the same temperature and adding the same concentrations of acid
as it is proposed to use in the process at the new factory. An ultrasound process was also run in
order to replicate the process as closely as possible.
Dampened pH tabs were suspended over the bath for 1 hour while the descale process was
completed and no acidic fumes were detected by colour change of the pH tabs during this time.
Photographs of the trial are shown below:

pH strip
suspended
above
descale trial
bath

C2 Releases to Air - Calculations of Process Contribution
An air emissions risk assessment has been completed following the methodology of the Environment
agency’s Emissions Risk Assessment Tool available at the following website:
https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit
Process contributions have been calculated for the Offline Wet Paint Repair and Combi-Booth, the Ecoat oven and the powder cure oven each of which will make a release to atmosphere. The powder
booth will not make a release direct to atmosphere. It has not been possible to complete

calculations for the pre-treatment emission points as the required data is not available. However,
JCB is confident that there will be no significant release from these stacks. It is proposed that a risk
assessment is completed for these discharge points prior to commissioning and that representative
monitoring is then undertaken during the commissioning process. Further testing of the process to
ensure efficacy is likley to be required and JCB will update the Local Authority as required.
The steps followed in completing the calculations and the calculations themselves are attached as
Appendix 5 and Appendix 6 of the application. After correcting for shutdown periods no significant
releases are likely.

19

C2 – Releases to Water
All trade effluent will first be treated via the waste water treament plant on site before being discharged to sewer. JCB is meeting with Severn Trent Water
to discuss the discharge consent for the site in late February. It is anticipated that effluent releases will be reduced when compared against the current
process but final details are to still to be discussed. A copy of the current discharge consent is attached as Appendix 10; the new discharge consent will be
provided to ESBC as soon as it is available.
Release Point

Release

Pumping
Chamber
connection to
Heavy
Products foul
water
drainage
system (see
drainage
drawing
attached as
Appendix 4)

Waste
water from
pretreament
process
Total
volume no
greater than
80m3/24
hour period

Permitted
concentra
tions
COD
≤2000mg/
l
TSS
≤400mg/l
Temp.
≤43
degrees C

Effect

BAT used

No
significant
effect post
sewage
treatment
plant

An on-site waste water
treatment plant is
proposed comprising 10
key stages for the
separation of solids
from the wastewater
prior to discharge to
sewer.
1.Primary coagulants
and flocculants
(cationic polymer)

BAT Cost
(compared to
alternatives)
Medium
(investment
and running
costs)

Alternatives

Effect of alternatives

Further work
required

RO system
(high
investment
cost)

Potential for
additional clean-up of
waste water but
benefits require
further assessment
work to be
undertaken

JCB is currently
considering
whether a reverse
osmosis system
will add any
further benefit to
the reductin of
environmental
impact

Purchase of
higher grade
steel with no
millscale

Substantial on cost to
raw materials;
increased degreasing
required to remover
protective greasing

pH 6 – 10
Rate of
discharge
no greater
than 1litre/
second

Nickel
≤2mg/l

2.Calcium chloride to
settle metals and
greases

Copper
≤1mg/l

3.Caustic to create an
alkaline solution

Zinc
≤5 mg/l

4.Secondary phase
coagulant and
flocculant to improve
water cleanliness
(Anionic polymer)

Free from
physically
separable
oil

5. Acid neutralisation
prior to reaching
clarifier tank

Comments

6.Settlement in clarifier
tank
7. Gravity settling of
sludge in thickener tank
8. Filter press of sludge
to create compressed,
dry ‘cake’
9. Final pH check and
correction as required
10. Flow monitoring
and recording
The plant will be fully
automated with a
control panel and alarm
system in place in the
paint plant office.
The main tank is 40,000
litres in capacity
providing storage
capacity for around 10
hours in the event of an
emergency without
closing the plant down.
A reverse osmosis
system on the paint
process itself means
that the overall water
volume that is
discharged is expected
to be in the region of
3m3/day
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C2 – Releases to land
No releases to land are proposed.

C3 – Releases to Groundwater
No groundwater discharges are proposed. Drainage plans for the site are included as Appendix 4.

C4

Raw Materials and Water Use

The following represents the key materials used in the surface treatment and coating process. Specific concentrations and volumes may vary depending
upon process performance.
Material
Nature
Estimated Annual Environmental Fate
Quantity
Mains Water
Water
18,331
Acts as a carrier for water-based treatment technologies
and forms the majority component of effleunt discharge
Clearwater Microcare BR
Organic halogenated biocide (100%) 40kgs
Redox reaction forms chloride and bromide ions which
are discharged in effluent waters
Sulphamic Acid 4405 @3.75 w/v
Sulphamic Acid
4,000 litres (tbc)
Drag out into effluent water, forming weak sulphamate
Phosphoric Acid 4360 @1.25 w/v
Phosphoric Acid
ions
Oxsilan 9810/2
Ethanol (1.5 – 2%)
600 litres
Contained within process tank with possible evaporative
loss
Oxsilan Additive 9906
Hexafluorozirconic acid (>=1 – 2.5%) 1,200 litres
Drag out into effluent water, forming low level
Manganese Nitrate (>=3 -<5%)
zirconium, fluoride, manganese and nitrate ions
CA107E-Q4 Cationic Additive
Phenoxypropan-2-ol (25 – 30%)
1,300kgs
Contained within process tank, with possible minimal
evaporative loss. Resin is incorporated into the surface
CA120E- Q9 Cationic Additive
Acetic Acid (<10%)
1,300kgs
deposit of the cab structure.
CP504J-H8 Cationic Paste
2-butoxyethanol (10 – 20%)
13,000kgs
Dibutyltin Oxide (1 – 2.5%)
CR691J – C4 Powercron Resin
Bis (2 – (2-butoxyethoxy) ethoxy
52,000kgs
methan (1 – 2.5%)
KH412558SB Sulfamic Acid
Sulfamidic Acid (100%)
<240kgs
Drag out into effluent water forming weak sulphamate
ions
Terolan 3046
Sealant (non-hazardous)
1,100kgs
Incorporated into the cab structure
Various Paints and Hardeners
Includes xylene, isocycanate, C9
1,250kgs
Evaporative loss to atmosphere
aromatic hydrocarbon and methoxy2-propanol depending on the paint
used
Various Powder Paints
Non-hazardous (no composition
39,000kgs
Incorporated into the cab structure, with some
data)
overspray on the manual booth
Ferric Sulphate
Iron 3+sulphate (aqueous solution)
<2,000litres
Additive in effluent treatment to facilitate flocculation
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(Wastewater Treatment Plant still to
be finalised)
Sodium Hydroxide
(Wastewater Treatment Plant still to
be finalised)
Sulphuric Acid
(Wastewater Treatment Plant still to
be finalised)

of solids
Sodium hydroxide (aqueous
solution)

2,000 litres

Surface cleaner and effluent additive to regulate pH of
discharged effluent

Sulphuric acid (aqueous solution)

2,000 litres

Additive in effluent treatment to regulate pH of
discharge
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C5

Waste and Resources

Waste streams will be managed on site via a licensed contractor who will provide waste collection
and aggregation services on site, and waste storage and treatment equipment as required.
Equipment utilised on site will include bins, skips, and baling equipment. Soft plastics and cardboard
will be routinely baled on site to ensure their efficient management and to reduce waste logistics
journeys.
The on-site waste contractor is also responsible for managing tanker services for tank clean outs and
for producing monthly reports of volumes of waste produced and disposal routes utilised. It is not
possible to include the whole waste management contract document in this application; however
relevant clauses from the contract between JCB and its waste management contractor are included
as Appendix 17.
Exemptions will be registered as necessary for the on-site management of waste although these are
only anticipated to extend to a T2 exemption for Treatment of Waste to cover baling activity. It is
JCB’s understanding that the waste management area should be included in the environmental
permit as it is owned by JCB and manages waste as a direct result of the Cabs factory processes. No
waste from other premises will be received at the site, and inclusion in the permit mirrors the
arrangement in place at JCB’s WHQ site.
JCB follows the waste hierarchy as far as possible in managing its waste streams.
A number of measures are in place to avoid the production of waste:
i.
A reduction in the volume of waste water discharged will be delivered by the new
process (as compared against the existing process)
ii.
The powder coating booth has a waste recovery system which re-circulates over-sprayed
paint resulting in minimal waste
iii.
Cab structures are shipped on returnable stillages resulting in less waste at other JCB
sites
iv.
A global target to reduce waste per unit of production has been set for 2019 and future
years
JCB and its logistics partner are trialling a number of systems to reduce packaging waste within the
business and funding for a trial of returnable packaging with key UK suppliers is currently awaiting
approval. In addition each business has a Sustainability Champion in place, the focus of these
champions globally being to reduce waste production. In line with this, key environmental measures
reported monthly to the CEO include:
i.
ii.

Tonnage of waste produced per unit of production
Tonnes of waste reduced through proactive measures during 2019

All waste streams are segregated and group wide objectives also include:
i.
ii.

Maintaining recycling levels above 90% of total waste
Maintaining zero to landfill
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iii.

Quantities of waste produced from the existing facility during 2018 are as follows:

2018 Waste Streams
Total Waste
Scrap Metal
Total Hazardous Waste
Disposal routes
Waste Recycled
Waste to Energy Recovery
Waste to Landfill

Tonnes
2,656
1,451
103
Tonnes
2,524
133
-

NB: It is anticipated that the new process will result in a small increase in pre-treatment sludge
produced. This is due to the intention to include a mill-scale removal tank which is not included in
the current process.
iv.

Typical waste streams produced are shown in the table below:

Hazardous Waste Streams

Non-Hazardous Waste Streams

Paint powder
Paint sludge
Empty and Crushed paint cans
Empty and Crushed Oil tins
Rubber compounds
Aerosols
Interceptor waste
Laser dust
Empty and crushed acid drums

Cardboard
Wood
Metal
Hard plastics
Soft plastics
General waste (including food waste)

C6 Energy
i.
Climate Change Agreement
The Cabs business is currently part of JCB’s Climate Change Agreement and it is envisaged that it will
remain so through until the end of the current agreement (March 2023)
ii.

Energy Consumption

The principal energy forms used by the installation will be natural gas and electricity. Separate
metering facilities will be installed to allow accurate monitoring of energy use across key processes
as well as the site as a whole. A Building Management System will also be installed to allow
optimised control of energy use.
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Anticipated significant electrical loads are shown below in kWh per hour to represent estimated
operating electrical consumption averages per hour of operation (kWh/hour). The Waste Water
Treatment Plant and RO Water Plant electrical loads are not included as these are deemed to be
relatively insignificant in the overall consumption of the plant.
-

PT Process Pumps = 70
Hot Water Circulation Pump = 7
ED Process Pumps = 50
Oven Fans = 85
PT Lip Extract Fans = 35
Powder Booth Fans = 60
Repair Booth Fans = 25
ED Rectifier = 50
ED Chiller = 30
Powder Robots = 30
Sealer Robots = 30
Conveyor Motors (Incl. Transporter) = 290
Ultrasound = 180kW (approx.)

Total = 942 kWHr per hour of operation.
Key anticipated gas loads are as follows, again shown as kWh/hour:
-

Hot Water Boiler Burner = 1000
Oven Burners = 1200
Repair Booth Burner = 125

Total = 2325 kWHr per hour of operation.

iii.
Energy Efficiency
The following measures have been included in the specification for the facility:













LED Lighting
Heat recovery from AHUs
Elevated ovens on paint plant for thermal efficiency
Water re-circulation in process tanks
Solar thermal heating on canteen water
Capability for solar PV and EV charging points
Natural ventilation
10% roof lighting for natural light
Greywater harvesting
IE2 Motors on all motors >7.5kW
Invertor controls on <7.5kW motors
Paint recovery
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C7 Noise and Vibration
A noise assessment was completed for the proposed development as part of the planning process
and this assessment is included with this application as Appendix 12. The assessment found that
although the installation does have the potential for noise impact this is not anticipated to be
significant given the location of the factory next to the two existing JCB properties and the A50.
The Technical Memorandum on Noise issued to East Staffs Borough Council as part of the planning
application process is also attached to this document as Appendix 13.
There are a number of measures which will be included in the site layout and operation to minimise
risk of noise impact at the primary potential Noise Sensitive Receptors (NSRs) identified as Chapel
Farm and Brookside Cottage and surrounding properties on the Site Layout drawing. This drawing is
attached as Appendix 1 of this application.
i.

ii.
iii.
iv.
v.
vi.
vii.

Firstly a physical earth bund is proposed to screen the factory from the NSRs. The bund will
run along the North and North-eastern fringes of the northern service yard and will vary in
height between 1 – 5 metres
The recycling compound is situated in the western yard to reduce impact from handling of
waste materials including metals.
An acoustic barrier of 1.5m is also proposed for the boundary closest to the NSRs subject to
requirement and agreement ( again see Site layout drawing in Appendix 2)
A turning circle is proposed for the Goods-In Yard to avoid the need for reversing of delivery
vehicles
Operational controls will also be considered to ensure sprinkler tank pump testing is
conducted during weekday working
Unloading of delivery vehicles will take place in close proximity to the factory to minimise
noise from FLTs.
As stated previously tank structure for the ultrasound process has been designed to reduce
noise through tank vibration; no noise impact is expected from the ultrasound outside of its
process area

Noise impacts will be monitored by JCB’s EMS monitoring procedure to identify any concerns inside
and outside of the factory on an ongoing basis.
The installation does not contain any pieces of plant that have significant, high energy impulsive
actions such as drop hammers or power presses, that can transmit vibration through the ground.

C8 Site Report

The Environmental Permitting (England and Wales) Regulations 2010 (as amended) require a site
condition report to be produced for the installation that proposes a baseline condition for the land
quality at the site of the regulated process.
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The principal objectives of the site report for this A2 permit application are:
i.
ii.

To establish a baseline against which to assess the condition of the site in the event of any
future surrender of the permit
To provide information on the physical attributes of the site and its vulnerability within the
context of the environmental setting.

Since this is a new development on previously undeveloped land, a site investigation was completed
in 2014 as part of the planning application process. The full site report compiled by GIP Ltd
(DAP/21679; 28.05.14) is attached as Appendix 14 to this report and includes further details on the
following points:















Site history
Environmental details
Ground conditions
Conceptual site model
Potential sources of contamination
Potential contaminants of concern
Potential receptors
Potential pathways
Contamination analyses
Assessment of risk to human health
Assessment of risk to controlled waters
In-situ gas concentrations
Recommendations for remedial measures
Soil contamination test results

On the basis of the findings of the site intrusive study and desk studies, the site investigation report
recommends that no remedial measures are deemed necessary for the proposed development.
C9 Return of the site to a satisfactory condition
Due to the nature of the process and the design of the new factory it is not anticipated that any
significant pollution or contamination is likely to occur to the site and surrounding land. This is
because:
i.
No significant effect from releases to air is anticipated
ii.
The site will not hold large quantities of hazardous liquids or bulk fuels and where these are
held they will be held in bunded areas with hardstanding
iii.
Hazardous waste generated on site will also be held in bunded areas where required and on
hardstanding
iv.
No discharges to groundwater are proposed
However there area a number of actions that are proposed in the event of JCB closing or selling the
site of the new Cab Systems factory:
i.

All bulk fuels, chemicals and hazardous wastes will be removed from site for safe disposal
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ii.
iii.
iv.
v.
vi.
vii.
viii.

Process treatment tanks will be emptied and drained with waste materials disposed of in
line with any applicable legislation
All non-hazardous wastes will be removed from site for safe disposal
The building and process systems will be closed and secured in a safe condition with all
utilities isolated
All renewable generation or water capture will be left in a safe condition or isolated
Any discharge consents or exemptions will be surrendered if appropriate
A site assessment will be undertaken if deemed necessary e.g. if any pollution incidents have
occurred during the operation of the site
The site will be made secure

It is JCB’s intention that pollution or contamination will be minimised and managed as part of
ongoing operations and therfore no requirement for significant remediation is likely should JCB exit
the site. It is most likely that the building would be utilised by another organisation in the event of
JCB selling or moving out of the premises and for this reason no plans for dismantling of the building
are included in this application.

C10 Environmental Management
i.

JCB Cab Systems is certified to EN ISO 14001: 2015. In general terms, JCB’s Environmental Policy
sets the focus for legal compliance and continual improvement through the setting and
achieving of relevant objectives, targets and management programmes.

As part of this process, significant environmental impacts are identified, minimised and controlled.
Delegated responsiblities are allocated to key individuals for training, operational control,
emergency response, monitoring, auditing and reviewing performance. The process of
environmental management is integrated with the management of health and safety risks in a
combined HS&E system.
An environmental management system manual has been in place for many years, and this details
the many procedural requirements to be met in order to achieve the general objectives above. It is
intended that the existing EMS will be maintained and amended where necessary to cover the new
process and facilities. A list of key environmental management procedures is shown below:
ii.

Cab Systems Local Management Procedures

HSE 504-03 Waste Management Process Flow
HSE 504-01 Drain Colour Codes
HSE 505 Spill Control Flow Chart
HSE 506 Emissions Monitoring
HSE 513 Legionella Control
HSE 507-01 Receipt and Storage of Contained Hazardous Liquids
HSE 508-01 Management of Bulk Hazardous Liquids
HSE 510-01 delivery of chemicals
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HSE 511- 01 Disposal Routes for Waste by-products
Paint Plant Gas Emergency Shutdown Procedure
iii.

JCB Group EMS Procedures

EMP 001 Aspects and Impacts
EMP 002 Environmental Legislation
EMP 003 Objectives and Targets
EMP 004 Training and Induction
EMP 005 Internal and External Communications and Interested Parties
EMP 007 Operational Control and Change Management
EMP 008 Emergency Preparedness
EMP 010 Environmental Auditing
EMP 013 Organisation and Responsibilities
EMP 014 Monintoring and Measuring
EMP 016 Environmental Incident Reporting
iv.

Detailed plans are in place for environmental objectives, targets and programmes as are
techniques for the monitoring and measuring of environmental key performance indicators.
Systems and procedures are also in place for determining and delivering relevant training
requirements at each appropriate level within the business including the paint and effluent
treatment plant, and also for the delivery, storage, handling and use of substances used during
the process.

v.

There is a contractor control procedure in place which requires the screening, approval,
supervision and monitoring of contractors, prior to work being carried out on site. There are
further rules which have to be adhered to in relation to work on the paint plant, including a hot
work permit. The procedure incorporates the provision to prevent work by contractors until all
pre-determined performance criteria have been met.

vi.

Procedures are in place to ensure that those operations which have the potential to give rise to
significant environmental impacts are minimised and controlled. Procedures cover normal and
abnormal operation including start-up and shutdown. The procedures developed for key
equipment also detail the maintenance requirements at each stage of the process for the
following key activities:




Paint plant
Effluent treatment plant
Storage, handling, treatment and removal of wastes from the site

The frequency of maintenance activities is determined by information provided by suppliers and
manufacturers of equipment, the need for product consistency, and previous knowledge of
component reliability. A total preventative maintenance (TPM) schedule exists for the efficient
functioning of the the current paint plant and a similar schedule will be implemented at the new
factory. Typical examples on the schedule include:
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vii.

Weekly, monthly and quarterly tank cleaning operations
Daily cleaning of powder coating booths
Daily auto cleaning cycle on the robot powder booth
Daily supervisor checks for spray guns, housekeeping, waste bins and availability of raw
materials in the powder booth and paint kitchen
Start-up checks for tank levels, flow controllers, pH sensors, temperature controllers and
presence of pit water on the paint and effluent treatment plants
Annual servicing of gas burners and flame failure devices

Accident Management
As part of the Environmental Management System the site will have an emergency response
procedure which details the types of emergency that might occur, responsibilities in the event of
an emergency, key external contacts and responses to be made to emergency events. Examples
inlcude spill management, fire response, and the receipt, storage and handling of bulk hazardous
liquids.
Accidents in the context of this section can be taken to mean any abnormal operation or
emergency condition which may increase emissions. Abnormal and emergency conditions are
identified, along with appropriate controls, in the Cab Systems Aspects and Impacts Assessment.
Measures are in place to prevent unauthorised access to the site.
DSEAR arrangements will be in place around the paint plant. The installation is not classified as a
major hazard site requiring either a safety report or major accident prevention plan under the
COMAH Regulations (1999) as amended.

C11/C11a – Impact on the Environment & Potential Significant Local Environmental Effects
In light of the quantity and controls of releases described above, no foreseeable significant local
environmental effects have been identified.
Potential for nuisance has also been considered in terms of noise, vibration and odour; design
features and controls to reduce risk of nuisance include:
i.
ii.
iii.
iv.
v.
vi.

Use of very low odour chemicals in pre-treatment process
Soil bunding and acoustic fence (if required) to reduce noise from the facility at potential
NSRs
Management of traffic to reduce reversing
Location of waste management yard on west side of the facility
Management of pump testing for fire water tanks
EMS monitoring procedures

C11b – Significant effects on SSSI or European Protected Sites.
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There are no SSSIs within 7km of the site and no foreseeable effects on any SSSIs have been
identified. A preliminary Ecology Assessment is also attached as Appendix 16.
C11c – Environmental Impact Assessment
An EIA screening opinion is attached as Appendix 15. This confirms that no EIA was required for the
site.
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