
 

1.0 INTRODUCTION  

The operational control of the Flat Screen Recycling Facility (FSR) is governed by the Business               
Management System and is undertaken to comply with all the requirements of the Facility’s              
Environmental Permit and in accordance with other statutory and contractual requirements. Effective            
management of the FSR is vital in ensuring that the potential environmental impacts of their operations                
are minimised. The correct management and operation of the FSR is also vital in ensuring the provision                 
of the desired services to the Company’s customers.  

The FSR will operate on an existing Veolia site, located at Bridgnorth IWMF, Faraday Drive, Bridgnorth,                
Shropshire, WV15 5BA. A HWRC and a transfer station are already operational on site. The FSR with                 
the co-located activities, shall be operated in compliance with the relevant Environmental Permit(s),             
planning conditions and other regulatory provisions including those detailed in the Other Requirements             
Register and in accordance with the plant manufacturer’s recommendations in the Operation and             
Maintenance manual. 

 
The Location Manager shall, where required in this procedure, ensure that written procedures are in               
place to adequately manage the activities. These Tier 4 documents are to be developed and managed                
at the facility. Copies of Tier 4 procedures shall be held locally.  
 
2.0 SCOPE  
This procedure covers the following:  
• Processes  
• Management and Abatement of Mercury  
• Operating Procedures  
• Plant Maintenance  
• Storage and Transport  
 
3.0 REFERENCES  
 
4.0 DEFINITIONS  
FSR: Flat Screens Recycling Facility  
AE: Approved Exporter  
CCFL: Cold Cathode Fluorescent Lamp  
PCB: Printed Circuit Boards  
PMMA: Poly (methyl methacrylate) also known as acrylic or acrylic glass as well as by the trade names 
Plexiglas 
AATF: Approved Authorised Treatment Facility  
WIMS: Waste information management system 
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5.0 PROCEDURE 
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5.1 Processes 
 
LCD televisions 
 
LCD televisions are recycled through a semi-automated process which features two robots: 
 

● Robot 1 (distortion cell): Acts by distortion of flat screen display units to remove the               
plastic/metallic outer edges allowing access to the CCFL backlighting tubes (the ends            
remain attached to the lampholders). 
 

● Robot 2 (cutting / sealing cell): Acts by cutting CCFL backlighting tubes containing             
mercury into two and simultaneously injecting a hot wax and glue mixture (that dries              
instantly) to contain mercury inside. The bisected CCFLs including the end caps            
containing the electrodes can then be manually removed safely from the lampholders by             
operators and sent to suitably licensed disposal routes. This robot operates under            
continuous extraction to contain any fugitive mercury emissions. 

 
The recycling process for the LCD televisions is as follows: 
 

1. LCD televisions are prepared (plugs, speakers and plastic base stands are manually            
removed by an operative) and supplied into the first robot cell by an operator through a                
conveyor with the screen panel positioned facing the conveyor. 

2. The first robot distorts the television screen by applying pressure simultaneously on the             
four sides of the frame while keeping it fixed in the four outside corners. 

3. Distortion waste (plastic/metallic edges of the screen) falls onto a conveyor under the             
distortion table. The conveyor is fitted with a lifting segment to allow the plastic/metallic              
screen edges to fall into a waste container. These pieces are processed in the shredding               
line. 

4. The television is removed from the cell by a conveyor, screen side up. 
5. The various layers of the screen (glass, filters, PMMA and some printed circuit boards) are               

easily accessible and can be manually removed by an operative. 
6. The screen goes on another conveyor to the second robot, CCFLs facing upwards. 
7. The second robot cuts the CCFLs backlight tubes (which contain mercury) in two under              

extraction and simultaneously injects a hot wax / glue mixture into the cut ends of the tubes                 
to contain mercury inside and prevent any mercury release. The second robot operates             
under continuous extraction to contain any fugitive emissions. 

8. The screens are removed from the robot cell by a conveyor, CCFLs at the top. The ends of                  
each CCFL remain attached to the lampholders. 

9. Operatives can safely remove the CCFLs including end caps under extraction which are             
stored separately in an appropriate container prior to recycling by a specialised third party. 
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10. What is left of the television is then a shell with plastic, ferrous, non-ferrous and PCB                
components. The shell is taken through a shredding line to recover the remaining             
components. The shredding line includes magnets to recover ferrous components, a           
picking line to recover the PCBs and an eddy current to recover the non-ferrous              
components. The remaining output is plastic and residue. 

 
PC monitors 
 
PC monitors are partly manually dismantled at a workstation. Then an automated saw cuts the               
edges of the screens to remove the Cold Cathode Fluorescent Lamp (CCFL) backlighting, these              
contain mercury. The saw operates under extraction and cuts away the CCFLs (keeping them              
inside the edge of the screen) so no mercury vapour is released. Some printed circuit boards, Poly                 
Methyl Methacrylate (PMMA), plastic casing and filters are manually recovered. 
 
Because the 3 saws are producing dust and particles as well, this aspirated air needs to be                 
purified by a dust filter installation in order to protect the Activated Carbon Filter and prolong the                 
lifespan of the filter medium. 
 
The rest of the screen panel is processed through the shredding line. The shredding line includes                
magnets to recover ferrous components, a picking line to recover the printed circuit boards (PCBs)               
and an eddy current to recover the non-ferrous components. The remaining output is plastic and               
residue. 
 
Plasma televisions 
 
Plasma televisions are fully manually dismantled at a workstation. The plastic casing is manually              
recovered for recycling as well as the plasma glass. The circuit boards, the ferrous and               
non-ferrous are extracted and kept separate for recycling. 
 
LED televisions 
 
LEDs are fully manually dismantled at a workstation. The plastic casing is manually recovered for               
recycling. The circuit boards, the ferrous and non-ferrous are extracted and kept separate for              
recycling. 
 
5.2 Management and Abatement of Mercury 
 
Air abatement systems 
 
Processing stages (either manual or mechanical) which require the manipulation of CCFLs are 
undertaken in an enclosed environment, under negative pressure and connected to a local 

 

Author: DRAFT Owner:                                   Date: May 2020                Page: 4 of 9 



 

exhaust ventilation (LEV) system.  The LEV network is connected to an abatement system to 
control emissions to air comprising a Keller VARIO 2 Eco fabric filter with continuous pulse jet 
cleaning and a Desotec Aircon H activated carbon filter.  Exhaust from the abatement system is 
then released to atmosphere via a 7m tall stack.  Robot 2 has an interlock at the access door 
timed to allow for one air change to occur before opening. 
 
A detailed dispersion modelling assessment has been undertaken to quantify the impact of             
particulate and mercury emissions from the abatement system. Impacts to air quality were             
modelled conservatively assuming the plant runs continuously during normal operational hours at            
the relevant upper BAT-AEL emission limit for particulates (5 mg/Nm3) and mercury (7 µg/Nm3)              
specified in the 2018 BAT Reference document for the waste treatment sector. The assessment              
concluded that emissions from the abatement system will not cause a breach of relevant air quality                
assessment limits at any and will not have a significant impact on local air quality, the general                 
population or the local community. Previously completed stack monitoring campaigns          
demonstrate that the abatement system can achieve the specified limits for particulates and             
mercury.  
 
Emissions to air from the abatement system are monitored at the specified frequency in the permit                
using MCERTS accredited methods for dust (BS EN 13284-1) and mercury (BS EN 13211). 
 
The performance of the carbon filter is assessed through regular MCERTS accredited monitoring             
of the stack outlet concentration. Exchange of the carbon filter is reviewed with the supplier on a                 
12 monthly basis or following two consecutive monitoring results for either mercury or dust at               
above 80% of the specified emission limit, whichever is the sooner. Should a breach of permitted                
emission limit occur this will be investigated and the approach to monitoring carbon filter              
performance will be reviewed and updated.  
 
The exchange of the carbon filter will be carried out by a specialist contractor. Emptying of the                 
residues from the fabric filter is carried out in accordance with a procedure which controls the                
release of fugitive mercury. 
 
Use of a portable mercury monitor 
 
A portable mercury monitor will be used to determine whether fugitive mercury emissions are              
occuring in storage or processing areas. The mercury meter will be used in the following general                
manar: 
 

1.) A minimum of once weekly to proactively assess mercury levels around incoming 
containers in reception areas (see also section the on ‘CCFLs damaged on arrival’). 

2.) A minimum of once weekly to proactively assess mercury levels in any lamp treatment and 
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storage areas. 
 
Should fugitive emissions be detected the root cause will be investigated and the requirement for               
corrective actions assessed. The monitor will be calibrated in accordance with the manufacturers             
recommendations. 
 
Use of an industrial vacuum with HEPA filter 
 
A suite of three specialist vacuum cleaners with HEPA filters are utilised for cleaning operational 
areas as part of routine housekeeping.  All plant is maintained in line with manufacturer 
recommendations and regular service intervals carried out.  All plant is inspected on a daily basis 
and records of checks and defect reporting will be recorded.  Alternative plant will be hired in at 
short notice should it be required.  
 
Summary of use: 
 

1.) Mercury stations (LEV) will be cleaned using HEPA at the end of every daily shift to remove 
any residues resulting from lamp breakages (including powder, glass and lamp 
components) from working areas including manual dismantling stations under negative 
pressure. 

2.) To clean and decontaminate any area following an accidental spillage which could contain 
mercury. 

3.) Periodic deep cleaning of processing and storage areas where it is appropriate as a              
precaution to treat any accumulated dusts as if they could contain mercury. 

 
The emptying of residues collected by the vacuum cleaner is performed in a controlled              
environment under extraction. Emptying of the residues from the unit is carried out in accordance               
with a procedure which controls the release of fugitive mercury. 
 
CCFLs damaged on arrival or in process 
 
Depending on how they are handled prior to arrival at the facility display screen CCFLs could be 
damaged on arrival.  Internal damage affecting CCFL integrity is not always readily apparent by 
visual inspection alone, as internal backlights may have been broken by a shock pulse from 
dropping or shunting of a container. 
 
Damaged or dropped LCDs are more likely to contain broken backlights and are therefore 
prioritised for processing to minimise the time period they pose an increased risk of fugitive 
emissions.  Appropriate measures are also in place to ensure CCFL tubes are not further 
damaged during onsite processing and handling activities.  
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The following controls are in place: 
 

1. A portable mercury monitor is used periodically to monitor mercury levels around 
containers in reception areas.  Where a container is identified to be a source of fugitive 
mercury emissions the units within that container will be prioritised for processing (in line 
with point 3 below).  Where it is established that incoming loads from a particular source or 
origin site or supplier, this will trigger a review to determine the root cause and requirement 
for any corrective actions.  

2. From receipt to the site the site display screens are handled sympathetically to avoid any 
shock pulse which could cause a breakage. 

3. At the point of manual handling prior to the processing of any LCD display (TV or monitor) 
it is gently agitated in order to assess if there is any noise from within that would indicate 
whether or not any of the mercury tubes are broken. If there is any suspicion the tube array 
has been badly damaged then this is taken straight to an LEV mercury booth for manual 
dismantling rather than being offered to robot 1 or 2.  

 
Movement and storage of CCFL tubes 
 
All CCFL tubes whether broken or intact are handled and stored either in a negative pressure                
environment or in a closed container with a well fitting lid.  
 
Mercury emissions to water and sewer 
 
There are no drains internal to the facility and therefore no pathway to surface water or sewer.                 
Mixed flat screen displays arriving at the facility are temporarily stored externally prior to              
processing. Triage of display units into input streams by technology type prior to further              
processing is also carried out externally. These units are stored under a weatherproof covering              
(tarpaulin) until they are ready for processing to prevent fugitive emissions to the water              
environment via washing with rainwater.  
 
Storage of residues (ferrous, non-ferrous and PCB boards) is via covered chute from the              
shredding operation into two RORO containers and a bulk bag situated externally. 
 
To avoid the fugitive emissions of any substances (including mercury) into the surface water              
network, external areas for temporary storage of incoming units, triage by technology type and              
storage of residuals are drained into the foul sewer network controlled by a discharge consent.  
 
There are no extracted CCFL tubes stored externally.  
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5.3 Operating Procedures 
 
The location manager will ensure that suitable Tier 4 ‘T4’ e.g. site specific procedures are in place                 
and adopted which identify and minimise risks of pollution, and danger, including those arising              
from operations, maintenance, accidents, incidents and non-conformances. 
 
5.4 Plant Maintenance 
 
The location manager will ensure that the company SAP maintenance computer based            
maintenance management system is used to manage and record all planned and unplanned             
maintenance activities and calibration records. 
 
5.5 Storage and Transport 
 
Storage 
 
All recovered materials from the recycling process will be inspected prior to despatch to confirm               
their description and composition matches the quality criteria set in our protocols and the              
destination is on Veolia’s material sales department approved list. 
 
Separated material fractions will be loaded in an appropriate manner for safe transportation. 
 
This may include: 
 
• loose into 40 yard containers (e.g. ferrous, non-ferrous, glass, filters, mixed plastic) 
• bagged and palletised for loading on curtain siders (e.g. PCBs) 
• in rigid stillages for loading on curtain siders (e.g. PMMA, PCBs from display equipment) 
 
The method for loading will be adapted to each container and material to be transported, and clear 
procedures will be defined and operatives trained on them. 
 
Transport 
 
Each load will only be allowed to leave the site with the relevant documentation for the journey and                  
after visual inspection. All loads will be weighed, and mixed loads will have a weight for individual                 
materials. All loads will be recorded on our Waste Input Monitoring System (WIMS). Where              
appropriate, photographs of the load will be taken and saved on the Veolia server in the                
designated folder. 
 
For international waste shipment, Annex VII paperwork will be completed at the site and the seal                
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details recorded. Declaration of receipt of the waste by the consignee and recovery facility is               
received by signature of section 13 and 14 of the Annex VII form. 
 
Veolia Materials Sales department will work closely with the site to identify competent and              
compliant partners for materials recovery. Material sales department will share with the site copies              
of licences of each third party the site will be dealing with a stringent quality and duty of care                   
protocol has been developed for our Material Recovery Facilities. Our flat screen facility in              
Bridgnorth will benefit from this knowledge and a similar protocol will be applied. 
 
Veolia Material Sales will also request details of final destinations and processing losses. These              
are held on file. All information is entered into and available on WIMS. 
 
6.0 DOCUMENTATION 
 
Fire Prevention Plan 
AATF Application Document 
AE Application Document 
Waste Treatment BREF 2018 
(BATRRT) and treatment of Waste Electrical and Electronic Equipment (WEEE): an AATF 
must comply with BATTRT guidance 
Storage and Treatment of Flat Panel Displays - quick guide EA 2017 
Completing Annex VII Documents – International Shipments 
Annex VII template 
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