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1. Non-technical summary 
1.1. The Facility 

Veolia’s Flat Screen Recycling Facility the ‘Facility’ began operation in 2016 and is 
designed to recycle LCD, LED and plasma display units as well as PC monitors.  The 
Facility uses a combination of manual and precision automation systems to separate 
and return recyclable components from the flat screen display units into the circular 
economy. 

Display units are received at the Facility as a single mixed stream by road transport and, 
on arrival, are manually pre-sorted / triaged by technology type either in an external yard 
area or internally.  LCD units are, following removal of speakers, plugs and accessories 
processed using two purpose built robots designed specifically for the safe dismantling 
of flat screen display units.  The robots bear similarities to those used for vehicle 
assembly in the automotive industry (see fig 1).  

The first unit, 'Robot 1’, is a distortion cell which automatically detects and adapts to the 
display panel dimension and applies simultaneous pressure to the four corners of the 
applying force in an outward direction to remove the frame and allow access to the 
screen without damage to the rest of the companants.  The second unit, ‘Robot 2’, is a 
cutting / sealing cell which bisects the CCFL backlights in an enclosed booth under 
constant extraction while simultaneously injecting a wax glue / mixture to prevent 
escape of mercury.  Further processing then takes place manually under negative 
extraction including removal of the sealed CCFL backlights.  LED units are either 
processed manually or first via Robot 1 which performs the same function as for LCD 
units.   PC monitors are initially processed manually to remove the screens.  The two 
backlight tubes are then removed using an enclosed saw under negative extraction 
which cuts outside of the tubes so they remain intact and are extracted with their 
housings.  Plasma units are processed at manual dismantling stations. 

 

     Figure 1 - Robot 1 (left) and robot 2 (right) 
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All display unit carcasses are then sent to a rotary shaft shredder line comprising 
magnetic separation for ferrous components and an eddy current system to separate 
plastics from non-ferrous components.  Manual picking is also used to recover PCBs 
from the plastic waste stream. 

1.2. Permitting history 

The Facility was permitted in July 2016 under a standard rules permit for processing up 
to 75kte of WEEE (authorised treatment facility excluding ozone depleting substances - 
SR2015No15).  The standard rules set was updated by the Environment Agency in 
2019 and as a result some activities carried out at the site were no longer in scope. 
Following enhanced pre-application discussions this application is for a variation to 
change from a standard rules to a bespoke installation permit.  There are no changes to 
the fundamentals of plant design or operation. 

 

2. Pre-application advice 

2.1. Enhanced pre-application discussion 

Enhanced pre-application discussions took place between Veolia and the Environment 
Agency on 06 March 2020.  As part of this process a face to face meeting was held at 
the Facility to allow a representative of the Environment Agency National Permitting 
Service to review the activities carried out on site accompanied by area team regulatory 
officers familiar with the process through routine inspection and audit.  The meeting was 
attended by Veolia’s site operation team and an Environmental Permitting Manager. 
The Environment Agency pre-application advice is included as Appendix B. 

 

3. Location 
 

The facility is located at:  
 
Faraday Drive 
Bridgnorth 
Shropshire 
WV15 5BA 
 
Grid reference: SO 72860 92219 
 
Site plans and diagrams are included in Appendix E. 
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4. Scope of Variation 

4.1. Required permit changes 

There are no changes to fundamental plant design or operation and this variation is 
required following an update in standard rules set SR2015no15 which reduced the 
breadth of activities covered in the associated generic risk assessment.  The following 
section provides a guide to the evidence supporting this application and highlights the 
parts of the activity which now deviate from the current SR2015no15 generic risk 
assessment. 

4.2. Operating procedures 

The ‘Flat Screen Recycling Procedure’ included in Appendix C is an operational 
document and provides an overview of the activities carried out at the Facility including 
process flow diagrams and techniques for mercury abatement and control.  

4.3. Activity type and permit 

The current standard rules permit allows for a maximum of 10 tonnes of hazardous 
waste to be treated for disposal or recovery per day.  The potential treatment capacity of 
the Facility is greater than 10 tonnes per day.  An increase in throughput greater than a 
treatment capacity of 10 te per day of hazardous waste requires an EPR Chapter 5 
waste management activity.  
 
The type of variation required will therefore be for a bespoke installation permit with the 
following listed activity: 
 
■ Section 5.3 A1(a)(ii) Disposal or recovery of hazardous waste with a capacity 

exceeding 10 tonnes per day involving one or more of the following activities - 
physico-chemical treatment. 

 
The activity will include sorting, dismantling, separation, shredding, screening, grading, 
baling, shearing, compacting, crushing, granulation and cutting of waste into different 
components for recovery. 

 
Storage of hazardous waste will remain below 50 tonnes and will therefore not require a 
separate listed activity although it will be classed as a Directly Associated Activity ‘DAA’. 

4.4. Mechanical treatment of LCD display units 

In 2010 a report released by the Waste & Resource Action Programme ‘WRAP’ 
(McDonnell and Williams) reviewed ‘the location and character of mercury in waste LCD 
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backlights’.  The report concluded that mechanical processes such as shredding are not 
a viable treatment option for this waste stream  because they do not control the release 
of mercury.  
 
Following the issue of the report the Environment Agency concluded any ‘mechanical 
treatment’ of WEEE containing LCD screens did not meet the requirement of BATRRT. 
This was principally for the reasons that mechanical treatment options being carried out 
such as shredding were not deemed to be capable of: 
 
■ Preventing mercury release into the environment - Mercury in all forms would be 

released to atmosphere during the shredding process ad whole LCD units were 
broken apart. 

■ Ensuring residual fractions were not contaminated with mercury - once 
mercury vapor is released mercury will still be present as metal droplets, as droplets 
encased in fluorescent powder and adsorbed onto glass or the metal electrodes and 
the fluorescent coating on the lamps (research carried out by WRAP found that the 
highest mercury concentration in waste CCFLs was present as an amalgam with the 
electrodes).  Residuals containing shredded tubes could therefore be widely 
contaminated with mercury. 

The precision automation system represented by the two purpose built robots housed at 
the Facility is considered a form of mechanical treatment however it is far removed from 
a shredding activity.  Rather than being a destruction, release and capture and sorting 
method, the design philosophy, similarly to entirely manual treatment techniques, is a 
dismantling process with containment of mercury at source i.e in the CCFL tube.  
 
The mechanical dismantling process at the Facility has been specifically designed to: 
 
■ Prevent mercury release into the environment through use of precision automation 

under negative extraction with mercury abatement.  

■ Prevent contamination of residuals by using a containment at source philosophy and 
retention of a manual stage to remove the backlighting tubes from the CCFL array in 
order to meet the requirements of BATRRT.  This means an LCD unit carcass 
enters the shredder in the same condition as with the equivalent entirely manual 
process. 

The system also has several advantages over entirely manual dismantling techniques: 
 
■ Replicability of technique and the avoidance of adverse human factors such as 
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relative inexperience in the dismantling process. 

■ Robot 1 is able to exert a stronger controlled force than could be achieved by 
manually therefore reducing the need for manual handling of display units and use 
of potentially more ‘aggressive’ dismantling strategies for more recalcitrant units. 

■ Manual exposure of CCFL backlight arrays is easier following processing by Robot 
1 and this results in a reduced requirement for manual handling.  

■ Sealed bisected tubes from Robot 2 are easier to manually extract from the CCFL 
array resulting in less potential for breakage during this extraction process.  

For the reasons outlined above and elsewhere in this variation application use of the 
techniques described provides an equivalent level of control compared to current BAT 
and BATRRT.  On that basis the mechanical dismantling techniques described should 
be considered a justifiable deviation from BAT for processing of LCD display units and 
achieves a similar degree of protection in relation to human health and the environment. 

4.5. BAT Assessment 

A BAT assessment has been completed against the requirements of the 2018 Waste 
treatment BRef and the 2017 ‘quick guide’ for Storage and Treatment of Flat Panel 
Displays (see Appendix D). 

4.6. Pre-sorting of mixed display (inputs) units externally 

The SR2015 rules set requires that the treatment of WEEE is carried out within a 
building.  Operations at the Facility take place within a tight footprint.  We are therefore 
proposing that an external area is used for pre-sorting of the incoming mixed display 
screens into source segregated cages / stillages or pallets.  No dismantling or other 
processing of the units would take place outside.  
 
To facilitate this activity containers not in use will be covered and this area of the yard 
area will have drainage directed to foul sewer to ensure any fugitive emissions are not 
released into the surface water network.  A revised drainage plan has been completed 
(see Appendix E). 

4.7. Fire Prevention Plan ‘FPP’ 

The facility has been assessed against the latest FPP guidance and a site specific plan 
has been developed (see Appendix F). 

4.8. Dedicated transfer bay (mixed plastic outputs) 

Residues / outputs from the process are either stored either internally in the flat screen 
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recycling building on a dedicated racking system or externally in two RORO containers 
and a 2m3 bulk bag.  Mixed plastic material from flat screen casing (EWC 16 02 15*, 16 
02 16) is stored in a dedicated bay solely used for this waste stream within the adjacent 
transfer station.  This storage location allows the material to be loaded loose into 
vehicles for off site haulage as this activity cannot take place in the flat screen recycling 
building.  As the plastics contain POPs, storage in this location provides segregation 
from other residues stored on the racking system.  The maximum capacity of the bay is 
25t (6.15x5x3.2m) however routinely the stored amount will not exceed 22t which is the 
size of the collection vehicle.  The bay is of legio block construction and controls are in 
place to prevent mixing with waste in adjacent bays.  Quantities and storage times are 
discussed in Appendix F, the Fire Prevention Plan.  

4.9. Assessment of emissions to air 

A conservative assessment of emissions to atmosphere has been completed based on 
emissions at the upper end of the relevant BAT-AEL range for the entire period of 
operation.  The assessment (see Appendix G) concludes that emissions from the 
abatement system will not have a significant impact on local air quality, the general 
population or the local community. 

4.10. List of wastes 

The following list of wastes are required: 
 

Waste code Description of waste 

16 WASTES NOT OTHERWISE SPECIFIED IN THE LIST 

16 02  wastes from electrical and electronic equipment 

16 02 13* discarded equipment containing hazardous components other than those mentioned in 16 02 
09 to 16 02 12 

20 MUNICIPAL WASTES (HOUSEHOLD WASTE AND SIMILAR COMMERCIAL, INDUSTRIAL AND 
INSTITUTIONAL WASTES) INCLUDING SEPARATELY COLLECTED FRACTIONS 

20 01  Separately collected fractions (except 15 01) 

20 01 35* discarded electrical and electronic equipment other than those mentioned in 20 01 21 and 20 
01 23 containing hazardous components 

 

4.11. Environmental Risk Assessment ‘ERA’ 

An ERA has been completed to support the variation application (see Appendix H). 
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