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NON-TECHNICAL SUMMARY  

This document has been prepared on behalf of Graphite Resources (DEP) Ltd (‘Graphite’ or ‘The 
Applicant’ hereafter) by Sol Environment Ltd and provides supporting evidence as required by 
Environmental Permit Application Forms Part C2, C2.5 and C3 issued by Environment Agency (EA). 
 

The site is located at Derwenthaugh Ecoparc, Derwenthaugh Road, Blaydon, Gateshead, NE16 3BJ. 
 

The site is currently permitted under EPR/KB3939RR to operate a mechanical heat treatment plant 
with associated material recycling facility (MRF) with the inclusion of a duel-line (IED Article 42 
compliant) pyrolysis plant with associated [cleaned] syngas fired CHP engines.  
 

This variation seeks to make the necessary modifications to the plant in order to be able to process 
clinical and medical wastes to produce a sterilized shredded refuse derived fuel that can be used 
within the pyrolysis plant to produce renewable heat and power.  
 

The development programme at Graphite Resources is set to commence during Qtr 1 2021 and be 
operational during Qtr 1 – Qtr 2 2022. 
 

Under the Environmental Permitting (England and Wales) Regulations 2018 (as amended) the 
proposed changes require Graphite Resources (DEP) Ltd make a ‘Substantial’ Variation of their 
existing EPR permit under in order to address: 

• To enable the installation and operation of front-end reception and handling equipment to 
allow the enclosed shredding and sterilisation clinical wastes;  

• The autoclaving and pressure sterilization of shredded clinical wastes;  

• Modifications to the material recovery plant to include a drying plant; 

• Update the technological description and associated heat and energy mass balance of the 
pyrolysis units to account for the changes in fuel types1;  

• An increase in the total number of gas engine CHP plant; and 

• Reduction and rationalization of the annual permitted wastes through the site in alignment 
with the likely maximum front end and back end plant processing capacity.  

 

Under changes required under this variation requires Table S1.1 of Schedule 1 of EPR Permit 
EPR/KB3939RR to state the following:  

 
1 Based on 6 tonnes per hour for an average of 8,000 hours per annum. Maximum theoretical capacity will be 52,560 tonnes 

per annum of pre-treated and conditioned clinical wastes. 
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Table  S1.1: Permitted Activities 
Activity 
Reference  

Activity listed in Schedule 1 
of the EP Regulations 

Description of specified 
activity 

Limits of specified activity and 
waste types 

A1 Section  S1.2 Part A(1)(f)(iv)  Co-Incineration using pyrolysis 
of pre-treated waste to 
produce an Article 42 
compliant syngas.  

From receipt of pre-prepared 
feedstock to transfer of syngas 
to MCPD compliant combustion 
processes.  

Includes pre-treatment of 
waste, cleaning of syngas, 
combustion of syngas within the 
pyrolyser and treatment of 
syngas cleaning effluent. 

Storage of autoclaved waste in 
accordance with the sites Fire 
Prevention Plan. 

A2 S5.3 A(1)(a)(ii) 
Disposal or recovery of 
hazardous waste with a 
capacity of exceeding 10 
tonnes per day involving 
(ii) physico-chemical 
treatment 

Treatment of hazardous waste 
in autoclaves for subsequent 
onsite thermal conversion. 

From receipt of clinical waste to 
completion of pre-treatment 
activities, including shredding, 
steam sterilisation and drying to 
meet the specification 
requirements of the pyrolysis 
process.   

Storage of autoclaved waste in 
in accordance with the sites Fire 
Prevention Plan. 

A3 S5.6 A(1)(a) 
Temporary storage of 
hazardous waste with a total 
capacity exceeding 50 
tonnes 

Storage of clinical wastes 
onsite pending treatment or 
offsite transfer 

Storage of hazardous waste 
upon impermeable hard 
standing with sealed drainage.  

Directly Associated Activities 

A4 Medium Combustion Plant 
Activities - Electricity 
Generation  

Generation of electrical power 
using gas engines with 
thermal input < 20MW 

Combustion of syngas in up to 
nine gas engines. 
 

Only combustion of syngas that 
meets the limits set in Table 
S3.5 of the permit.  

A5 Emergency Flare Combustion of syngas in 
emergency flare 

For use during emergencies or 
for start-up and shut-down 

 A6 Medium Combustion Plant 
Activities – Back up Boiler / 

The use of 2 x 4MWth gas 
fired back up boilers 

Use of gas fired boilers to 
generate steam for the 
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Steam Generation autoclave system as a back up 
to the onsite combustion 
activity. 

A7 Drying Plant The use of recovered heat 
from the onsite pyrolysis 
activities for a dryer plant for 
the purposes of drying waste 
following autoclaving 

Drying of pre-treated wastes 

 
The existing three-line rotating steam autoclave process will be decommissioned and replaced with 
two replacement autoclave units of a lower capacity which will be purpose designed to comply with 
the requirements of the clinical waste regulations. The remaining autoclaves will be decommissioned, 
mothballed and removed from site.  
 

All clinical waste being accepted onto site will undergo shredding within a sealed shredding system, 
prior to the steam sterilization and conditioning for use as a renewable fuel. The shredders, 
conveyors, interim store and autoclave entrance will be fully enclosed and sealed with air extraction 
through a HEPA filter to the scrubbing system.  Autoclaving the clinical waste sterilizes it to at least 
Level 3 iSTAATT criteria for the treatment of infectious wastes.  The autoclaving process itself will 
remain largely unchanged as per the current configuration.   
 

Once sterilized, the waste will be processed through a pre-treatment plant to remove ferrous and 
non-ferrous metals, inert materials and to reduce moisture. Once conditioned, all pre-prepared fuels 
will be stored within a 3-day moving bunkering system in readiness for use as a fuel within the 
pyrolysis system.  
 

All fuel produced by the autoclave and associated pre-preparation plant will be required to meet a 
fuel specification suitable to meet the basic requirements of the pyrolysis process.  
 

All pre-prepared fuel will be thermally treated to create cleaned synthesis gas for the production of 
heat and power within the nine CHP gas engines operating in an N+1 configuration (8 engines running 
with 1 spare). All synthesis gas utilized by combustion processes on site will meet the gas cleanliness 
and purity requirements of IED Article 42 and therefore be subject to the requirements and 
associated emission limits stipulated by the Medium Combustion Pant Directive.  
 

The parasitic heat requirements of the pyrolysis process are met through the combustion of the 
cleaned syngas which have been subject to thermal cracking, scrubbing and filtration and 
demonstrated to have met the requirements of IED Article 42.   
 

All electricity and heat generated by the CHP engines shall be utilized for the onsite parasitic 
requirements, with the remainder being exported from site to the National Grid and local District 
Heating Networks. 
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All carbonaceous char produced by the thermal treatment process will be exported off site and 
disposed of / recovered as necessary.  As such, on-site combustion of the char is no longer proposed 
to take place. The proposed use, subject to commercial agreement, is for the char to be sold as a high 
carbon coal / coke substitute for steel sector blast furnace coal. 
 

The new fuel drying activity utilises up to 2.2 MWth of heat which will be provided through the use of 
recovered heat from the pyrolysis and gas engine CHP plants and as such, will form a Directly 
Associated Activity. 
 

In the event that the site cannot secure sufficient untreated clinical wastes for the autoclave 
treatment process, the site will also be importing and accepting pre-treated (and hence sterilized) 
clinical and non-clinical wastes from third party clinical waste treatment facilities for use as a pyrolysis 
fuel. In a similar manner to the clinical wastes processed at site, all material will be passed through a 
shredder and  RDF material will be accepted onto site into a segregated reception hall and processed 
for use as feedstock within the pyrolysis unit.  
 

The site also wishes to have the ability to provide short term temporary external secure trailer storage 
of contained clinical wastes, prior to transfer and treatment elsewhere.   
 

Emissions to Air 
The point source emissions from the site have been revised and was follows:  

• Pyrolysis Retort (A1 & A2); 

• Gas Engines (9 off, with 8 being used at any one time) (A3 – A11); 

• Emergency Flare (A12); 

• Back up Boiler (A13); and 

• Simdean Extraction Systems (A14 – A18). 
 

All pyrolysis (A1 – A2) and gas CHP (A3 – A11) will be routed through a single ‘multi-flued’ stack 
located at the south west portion end of the main plant building as currently permitted. 
 

The pyrolysis flue points (A1 and A2) will be fitted with an MCERTs IED Ch.IV compliant continuous 
emissions monitoring (CEMS) equipment to both demonstrate that IED Article 42 requirements (i.e. 
combustion emissions are ‘as clean as natural gas’) are being met by the system at all times and that 
the combustion systems are continuously in compliance with the Medium Combustion Plant Directive 
(MCPD).  
 

The CHP gas engines will be fitted with all necessary emissions monitoring ports to allow periodic 
monitoring to demonstrate compliance with the MCPD. The CEMS monitoring of the combustion 
products from the pyrolysis plant combined with the real time downstream syngas monitoring using 
gas chromatography will enable the plant to continuously and robustly ensure compliance with both 
the IED Article 42 and MCPD requirements. 
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All continuous emissions monitoring and extractive sampling will be in accordance with EA M1 and 
M2 Guidance requirements.  All monitoring under the MCPD will be in accordance with EA M5 
Guidance requirements. 
 

Detailed dispersion modelling has been undertaken to determine the potential air quality impacts 
associated with the site’s combustion activities.  All reports and modelling files associated with the 
Impact Assessment have been included within Annex D – Air Quality Assessment and Human Health 
Risk Assessment. 
 

The assessment concludes that impacts on existing pollutant concentrations are not predicted to be 
significant at any identified receptor locations. It must be noted that this assessment assumes that all 
nine engines will  be operating at full capacity at the maximum permissible emission limit values for 
100% of the time, however in reality the site will be operated in an N+1 configuration (i.e. only 8 
engines at any one time), with no engine operating greater than 8000 hours per annum. As such the 
assessment is considered to be conservative. 
 

Please refer to the Air Quality Assessment provided within Annex D – Air Quality Assessment for more 
information. 
 

The existing fired gas boilers (A13)2 will be retained and only be used as a backup facility as used only 
in the event that the pyrolysis process is not functioning. Therefore, these have been screened from 
the assessment. 
 

Odour Emissions 
The site has been designed with a hierarchy of odour control and abatement measures to ensure that 
the potential for offsite odour impacts is prevented.  
 

All waste reception, processing and treatment activities take place within a fully enclosed and 
engineered building and extracted, ducted and treated by the existing ‘Simdean’ air handling and 
scrubbing system.   
 

The Simdean scrubbing air system comprises five separate two stage chemical wet pack tower 
scrubbing modules extracting from various key building and process areas, each designed to handle 
and treat in excess of 50,000m3/hour with a 95% odour removal rate. Each of the gas scrubbing plants 
comprises a two-stage chemical and water packed tower scrubber which destroys odour, kills bacteria 
and breaks down organic chemicals. All discharges from the Simdean system are vented to 
atmosphere via five separate 13 m high exhaust stacks (emission points A14 – A18)3.  
 

 
2 This emission point has previously not been given formal recognition at site. 
3 The existing permit incorrectly assumes only 4 release points associated with the scrubber units. There are and always 

have been 5. Therefore, we have introduced a new authorized emission point and renumbered accordingly.   
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Two of the Simdean systems (System 1 and System 3) have been designed to remove ammonia from 
exhaust streams.  Any potential ammonia and amines present in the exhaust stream will be chemically 
removed and the scrubber liquors pH controlled accordingly.  
 

All emissions from the drier are routed through the Simdean system and abated prior to release.  
 

Due to the significantly reduced volumes of wastes being processed through the plant, combined with 
the ‘bagged and sealed’ nature of the clinical wastes, the odour potential for the site is now 
substantially reduced. As such it is therefore considered that the Simdean unit is now provides 
significantly overcapacity of what is required to effectively extract and abate odour from the site.  
 

All high odour ‘non-condensable’ gas streams emanating from the autoclave will be thermally 
oxidized within the retort combustion system and thermally oxidized.  
 

The emergency flare system (A12) has been configured to act as a back-up thermal oxidizer in the 
event that the pyrolysis plant is not operational. 
 

Emissions to Controlled Water  
There are no changes to the emissions to controlled water as a result of this permit variation. The 
only discharges to controlled water arise from the discharge of uncontaminated rainwater runoff. All 
surface water is discharged via a pumped interceptor into controlled waters (an unnamed ditch) 
which runs along the south eastern boundary of the site. 
 

Emissions to Sewer 
The site has an existing permitted integrated Waste Water Treatment Plant (WWTP) that recycles and 
recovers a majority of the wastewater produced by the existing plant.   
 

All site internal and external drainage arrangements remain as per currently permitted with the 
exception of the construction of a new drainage catchment system for the Reception Hall.   
 

All greywater produced by the process will be recirculated and reused within the plant within the 
Simdean scrubber systems or treated and reused as boiler feedwater.  
 

All treated wastewater discharges are released directly to sewer from the site WWTP under the 
existing consent from Northumbrian Water.  
 

There are no new discharges to sewer as a result of the variation. 
 

Emissions to Land 
There are no emissions to land arising from the Installation. 
 



Graphite Resources (DEP) Ltd 
Permit Variation Application 

  

  
 

SOL1910CC01     
 

 
   

 

     P a g e  | 7 

Impact 
The air emissions from the proposed installation have been modeled using AERMOD atmospheric 
dispersion modeling software. The assessment considered the air impact to all identified residential, 
sensitive habitats and ecological receptors. 
 

It is the conclusion of the modeling that the Installation is unlikely to have a significant impact at any 
of the receptor locations examined and is unlikely to have a significant impact on the environment.  
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1 INTRODUCTION 
This document has been prepared on behalf of Graphite Resources (DEP) Ltd (‘Graphite’ or ‘The 
Applicant’ hereafter) by Sol Environment Ltd and provides supporting evidence as required by 
Environmental Permit Application Forms Part C2, C2.5 and C3 issued by Environment Agency (EA). 
 

The site is currently permitted under EPR/KB3939RR and authorised to process a wide range of 
hazardous and non-hazardous wastes through an integrated mechanical heat treatment plant,  
material recycling facility (MRF) and a duel-line pyrolysis plant producing IED Article 42 compliant 
synthesis gas, with associated [cleaned] syngas fired CHP engines.  
 

Despite being permitted, the construction and installation of pyrolysis plant and CHP engines has 
never taken place, so at the time of writing the plant comprises solely the mechanical heat treatment 
plant and MRF aspects of the facility.  
 

Due to a change in business model for the site, it is proposed to adapt the site to be a dedicated 
clinical waste processing plant that can be used to pressure sterilize and treat approximately 50,000 
tonnes per annum of clinical wastes per annum.  
 

The changes made to the site to enable the safe processing of clinical wastes have largely been made 
at the ‘front’ end of the facility and has required changes in the autoclave pre-treatment and handling 
process equipment. The pyrolysis plant units proposed are the same as the currently permitted 
installation, however the differing properties of the fuel being processed by the plant have changed 
the heat and energy mass balance associated with the site and thus these pyrolysis units are now 
being fired using the cleaned synthesis gas and not the char products as currently permitted.  
 

Graphite Resources (DEP) Ltd are therefore making this application to carry out a ‘Substantial’ 
Variation of their existing EPR permit under The Environmental Permitting (England and Wales) 
Regulations 2018 (as amended) in order to: 

• To enable the installation and operation of front end reception and handling equipment to 
allow the enclosed shredding and sterilisation of clinical wastes;   

• The autoclaving and pressure sterilization of shredded clinical wastes;  

• Modifications to the material recovery plant to include a drying plant; 

• Update the technological description and associated heat and energy mass balance of the 
pyrolysis units to account for the changes in fuel types;  

• An increase in the total number of gas engine CHP plant; and 

• Reduction and rationalization of the annual permitted wastes through the site in alignment 
with the likely maximum front end and back end plant average processing capacity of 6 
tonnes per hour. 

 

The mechanical heat treatment plant currently consists of a three-line rotating steam autoclave 
process which will be modified to comprise a two-line medical waste autoclave plant designed to 
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sterilise to at least Level 3 iSTAATT criteria for the treatment of infectious wastes.  The autoclaving 
process itself will remain largely unchanged as per the current configuration.   
 

The remaining autoclave units will be decommissioned and mothballed, pending removal at the 
appropriate time.   
 

All fuel produced by the autoclave and associated pre-preparation plant will be required to meet a 
fuel specification suitable to meet the basic requirements of the pyrolysis process.  
 

All pre-prepared fuel will be thermally treated to create cleaned synthesis gas for the production of 
heat and power within the nine CHP gas engines. All synthesis gas utilized by both the pyrolysis 
systems and the gas fired CHP engines will meet the gas cleanliness and purity requirements of IED 
Article 42 and therefore be subject to the requirements and associated emission limits stipulated by 
the Medium Combustion Plant Directive.  
 

The parasitic heat requirements of the pyrolysis process are met through the combustion of the clean 
syngas continuously monitored through the use of an MCERTs IED Ch.IV compliant continuous 
emissions monitoring (CEMS) equipment to both demonstrate that IED Article 42 requirements (i.e. 
combustion emissions are ‘as clean as natural gas’) are being met by the system at all times and that 
the combustion systems are continuously in compliance with the Medium Combustion Plant Directive 
(MCPD)).  
 

All electricity and heat generated by the CHP shall be utilized for the onsite parasitic requirements, 
with the remainder being exported from site to the National Grid and local District Heating Networks. 
 

All carbonaceous char produced by the thermal treatment process will be exported off site and 
disposed of / recovered as necessary. 
 

Under changes required under this variation requires Table S1.1 of Schedule 1 of EPR Permit 
EPR/KB3939RR to state the following:  
 

Table  S1.1: Permitted Activities 
Activity 
Ref 

Activity listed in Schedule 1 of the 
EP Regulations 

Description of specified 
activity 

Limits of specified activity and 
waste types 

A1 Section  S1.2 Part A(1)(f)(iv)  Co-Incineration using pyrolysis 
of pre-treated waste to 
produce an Article 42 
compliant syngas.  

From receipt of pre-prepared 
feedstock to transfer of syngas 
to MCPD compliant combustion 
processes.  

Includes pre-treatment of 
waste, cleaning of syngas, 
combustion of syngas within the 
pyrolyser and treatment of 
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syngas cleaning effluent. 

Storage of autoclaved waste in 
accordance with the sites Fire 
Prevention Plan. 

A2 S5.3 A(1)(a)(ii) 
Disposal or recovery of hazardous 
waste with a capacity of 
exceeding 10 tonnes per day 
involving 
(ii) physico-chemical treatment 
 

Treatment of hazardous waste 
in autoclaves for subsequent 
onsite thermal conversion or 
export. 

From receipt of clinical waste to 
completion of pre-treatment 
activities, including shredding, 
steam sterilisation and drying to 
meet the specification 
requirements of the pyrolysis 
process.   

Storage of autoclaved waste in 
in accordance with the sites Fire 
Prevention Plan. 

A3 S5.6 A(1)(a) 
Temporary storage of hazardous 
waste with a total capacity 
exceeding 50 tonnes 

Storage of clinical wastes 
onsite pending treatment or 
offsite transfer 

Storage of hazardous waste 
upon impermeable hard 
standing with sealed drainage.  

Directly Associated Activities 

A4 Medium Combustion Plant 
Activities - Electricity Generation  

Generation of electrical power 
using gas engines with 
thermal input < 20MW 

Combustion of syngas in up to 
nine gas engines. 
 

Only combustion of syngas that 
meets the limits set in Table 
S3.5 of the permit.  

A5 Emergency Flare Combustion of syngas in 
emergency flare 

For use during emergencies or 
for start-up and shut-down 

 A6 Medium Combustion Plant 
Activities – Back up Boiler / Steam 
Generation 

The use of 2 x 4MWth gas 
fired back up boilers 

Use of gas fired boilers to 
generate steam for the 
autoclave system as a back up 
to the onsite combustion 
activity. 

A7 Drying Plant The use of recovered heat 
from the onsite pyrolysis 
activities for a dryer plant for 
the purposes of drying waste 
following autoclaving 

Drying of pre-treated wastes 

 

As such it is necessary to remove the following Listed Activities from Schedule 1 of the permit.      

• Section 5.4 ‘Disposal, recovery or a mix of disposal and recovery of non-hazardous waste’ Part 
A(1)(a)(ii) Disposal of non-hazardous waste with a capacity exceeding 50 tonnes per day (or 
100 tonnes per day if the only waste treatment activity is anaerobic digestion) involving one or 



Graphite Resources (DEP) Ltd 
Permit Variation Application 

  

  
 

SOL1910CC01       
 
   

 

P a g e  | 11 

more of the following activities, and excluding activities covered by Council Directive 
91/271/EEC— (ii) Pre-treatment of waste for incineration or co-incineration; 

• Household, Commercial and Industrial Waste transfer station – currently listed as A5 in table 
S1.1 EPR/KB3939RR: There is no longer the intention to carry out any household waste 
transfer stations activities at the site; 

• Mechanical Heat Treatment Plant – currently listed as A6 in table S1.1 EPR/KB3939RR: This 
activity was previously required to enable the production of Cellmat autoclaved fibre and 
were not covered under the activities listed under S5.4 A1 (a)(ii). This activity is no longer 
proposed and can therefore be removed. 

  
The site also wishes to have the ability to provide short term temporary external secure trailer storage 
of contained clinical wastes, prior to transfer and treatment elsewhere.   
 

The remainder of this application support document is structured accordingly: 
 

• Section 2: Provides a detailed planning and permitting history of the site and associated 
activities; 

• Section 3: Provides specific nature of the proposed changes associated with the variation 
application;  

• Section 4: Provides specific nature and detailed description of the emissions to air and water 
associated with the Installation;  

• Section 5: Provides details of all monitoring associated with the Installation; 

• Section 6: Provides information on how the combustion activity demonstrates Best Available 
Techniques; 

• Section 7: Provides information on how the proposed treatment of clinical waste 
demonstrates Best Available Techniques; 

• Section 8: Provides an Environmental Impact and Assessment of the proposals. 
 

All technical appendices associated with the Installation are included within the following: 
  

• Annex A:   Figures;  
A1: Site Location; 
A2:  Site Layout; 

 A3: Site Drainage Plan; and 
A4: Emission Sources. 

• Annex B:  Technical Information; 

• Annex C:  Environmental Risk Assessment; 

• Annex D:  Air Quality Assessment; 

• Annex E:  Noise Impact Assessment;  

• Annex F:  Odour Impact Assessment; 

• Annex G:  EMS Summary; 
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• Annex H:  Accident Management Plan;  

• Annex I:   Fire Prevention Plan;  

• Annex J:   Odour Management Plan;  

• Annex K:  Existing Permit; 

• Annex L: Effluent Discharge Consent; 

• Annex M: Management Organogram; 

• Annex N:  WAMITAB Certification and Technically Competent Manager Details; and 

• Annex O: Medium Combustion Plant Details.  
 

The site location and the site layout are provided overleaf in Figure 1.1, 1.2 and 1.3. All are 
additionally provided within Annex A. 
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Figure 1.1: Site Location 

 

Site Location 
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Figure 1.2: Installation Boundary and Wider Site Layout  
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Figure 1.3: Internal Site Layout  
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2 PERMITTING & PLANNING HISTORY 
The sites permitting and planning history is provided in Table 2.1(a) and Table 2.1(b). The current 
permit has been included within Annex K – Existing Permit of this document and the details pertaining 
to all known permits and planning permissions are provided in Table 2.1 below. 
 

All planning permission pertaining to the use and operation of the facility in the proposed format have 
either been granted or are subject to lawful planning rights. 
 

Table 2.1(a): Permitting History 
 
Reference  Description Status Date Granted 

 
EPR/KB3939RR/V003 [This permit variation application] Pending - 

EPR/KB3939RR/V002 Permit variation application to add 2 line pyrolysis 

plant and gas CHP engines 

Permit 

Varied 

15/09/2015 

EPR/KB3939RR/T001 Application for full transfer to Graphite Resources 

(DEP) Limited 

Permit 

Transferred 

04/10/2012 

EPR/DP3692LD/A001 Original Permit Application Permit 

Issued 

24/07/2009 

    

Table 2.1(b): Planning History 
 

Reference Description Status Date Granted 

DC/20/00098/NMA Request for a new non-material amendment - 

proposed change in internal layout and ancillary 

plant 

Granted 01/06/2020- 

DC/19/00075/NMA Proposed Non-Material Amendment to application 

DC/15/00644/FUL to allow a change to the scheme 

to provide thermal treatment of non recyclable 

waste, biogenic fuels and Compost Like Output, 

using a two-stage combustion process, involving a 

pyrolysis stage and a final combustion stage 

Granted 01/02/2019 

DC/18/00243/FUL Small scale electricity generation facility (20MW) 

and a battery storage facility (29MW) with 

associated infrastructure (additional information 

received 01/05/18 and 11/05/18 and amended plan 

received 09/05/18 and 11/05/18). 

Granted 30/05/2018 

DC/15/00644/FUL Extension to Engine Room, Pyrolysis Building height 

extension, new 35m stack, demolition of existing 

pump house, relocation of odour control plant and 

chemical storage tanks. New substation and 

gasometer 

Granted 10/10/2015 

DC/14/00034/FUL Installation of two thermal treatment plants to 

convert non-recyclable waste into a clean gas for 

Granted 22/07/2014 
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use in gas engines to generate renewable 

electricity. This includes the erection of external 

plant including the installation of 2 x 35 metre high 

stacks (additional info received 04/03/14 and 

10/03/14). 

DC/11/01033/FUL Variation of condition 15 of DC/05/00961/FUL to 

allow vehicle movements during night and 

weekend periods. 

Granted  14/12/2011 

DC/08/00487/FUL Erection of single-storey extension on north west 

elevation of workshop to provide a pump station 

and erection of detached water storage tank to the 

south of workshop and creation of revised access to 

north east side of site and carpark, revised internal 

road layout, re-design and relocation of 

weighbridge and workshop roof changed to flat, air 

blast coolers, settlement tank and air condensor 

units added externally, and alterations to the 

exterior of the main building, including to 

fenestration, part of the roof, cladding, and re-

siting of roller shutter openings (amended 

17/09/08 and 11.11.08). 

Granted 12/03/2009 

DC/05/00961/FUL Development of an Eco-parc, comprising a 

biological and mechanical waste treatment facility 

utilising steam sterilisation, waste materials 

recovery and separation, bulking and transfer 

Granted 17/08/2005 
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3 DESCRIPTION OF VARIED CHANGES 

3.1 Description of the Proposed Changes 
In accordance with the conditions of the EPR/KB3939RR the site is currently permitted to process up 
to 320,000 tonnes per annum of non-hazardous wastes through a 3-line mechanical heat treatment 
plant with associated material recycling facility (MRF) to produce recovered biomass, RDF fuels and 
recyclate materials.  
 

The site is also permitted to include a duel-line (total 6 tonnes per hour) pyrolysis co-incineration 
plant for the production of clean syngas for the production of renewable heat and power using 3 gas 
fired CHP engines. The site is also permitted as a non-hazardous waste transfer station with a 
permitted throughput of 90,000 tonnes per annum. 
 

It is intended to undertake a series of modifications to the site so it can become a dedicated clinical 
waste treatment facility with integrated co-incineration and CHP. The changes required to the 
Installation predominantly relate to modifications to the front-end reception, handling and pre-
processing of the wastes to ensure that the necessary levels of sterilization can be achieved.  
 

The repurposing of the site for the sole processing of hazardous and non-hazardous clinical wastes 
enables both a rationalization and reduction of waste types processed through the facility. As such 
under this permit variation the site will be reducing the total quantum and types of wastes processed 
at site to match the maximum theoretical throughput of both the front end and back end processes. 
 

The changes to the heat and energy mass balance that have come about as a result of the change in 
fuel feedstocks require the pyrolysis plant to be operated using the cleaned (IED Article 42 compliant) 
syngas to provide the parasitic heat requirements for thermal conversion. In doing so, the pyrolysis 
plant no longer meets the description of a co-incineration plant and will now fall under the definition 
of a Section 1.2 Part A1 process.  
 

The above proposed changes necessitate Graphite Resources (DEP) Ltd to make a ‘Substantial’ 
Variation of their existing EPR permit under The Environmental Permitting (England and Wales) 
Regulations 2018 (as amended) in order to: 

• Vary the existing Schedule 1, Table S1.1. activity reference A1 [S5.1 A1 (a)] to state Section  
S1.2 Part A(1)(f)(iv) ‘Co-incineration using pyrolysis of pre-treated waste to produce an Article 
42 compliant syngas’. 

• Vary the existing Schedule 1, Table S1.1. activity reference A2 [S5.4.A1(a)] to Section 5.3 
'Disposal or recovery of hazardous waste' Part A(1)(a)(ii) Disposal or recovery of hazardous 
waste with a capacity of exceeding 10 tonnes per day involving- (ii) physico-chemical 
treatment’ to reflect the clinical waste treatment and processing facility; 
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• Vary the existing Schedule 1, Table S1.1. activity reference A3 [Electricity Generation] to state 
‘Generation of electrical power using up to 9 MCPD compliant gas engines with thermal input 
of <20MWth’.  

• Remove  the existing Schedule 1, Table S1.1. activity references A5 (Household, commercial 
and industrial waste transfer station) and A6 (Mechanical Heat Treatment Plant) as they will 
no longer be required.  

• Inclusion of new Schedule 1, Table S1.1 A6 and A7 activity references relating to the new drier 
and gas fired back up boilers. The new fuel drying activity will utilize up to 2.2 MWth of 
recovered waste heat and will form a Directly Associated Activity to the pyrolysis plant and 
CHP engines.  

• Changes to Schedule 2, Table S2.1 to consolidate the annual permitted waste types and 
throughputs in line with the likely maximum plant capacity.  It is anticipated that in order to 
ensure sufficient capacity of fuels for the pyrolysis plant at all times, the site will also be 
importing and accepting pre-treated (and hence sterilized) clinical and non-clinical wastes 
from third party waste treatment facilities.  Although material will not require autoclaving, it 
will be required to be conditioned (i.e. shredded and dried) to meet the feedstock 
specification requirements of the pyrolysis plant. As such the Schedule 2, Table S2.1 will be 
modified to include independent front-end and back-end capacity. 

• The site also wishes to have the ability to provide short term temporary external secure 
trailer storage of contained clinical wastes, prior to transfer and treatment elsewhere.   

 

The revised Schedule 1, Table S1.1 will now read as follows:  
 

Table  S1.1: Permitted Activities 
Activity 
Reference  

Activity listed in Schedule 1 
of the EP Regulations 

Description of specified 
activity 

Limits of specified activity and 
waste types 

A1 Section  S1.2 Part A(1)(f)(iv)  Co-Incineration using pyrolysis 
of pre-treated waste to 
produce an Article 42 
compliant syngas.  

From receipt of pre-prepared 
feedstock to transfer of syngas 
to MCPD compliant 
combustion processes.  

Includes pre-treatment of 
waste, cleaning of syngas, 
combustion of syngas within 
the pyrolyser and treatment 
of syngas cleaning effluent. 

Storage of autoclaved waste in 
accordance with the sites Fire 
Prevention Plan. 
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A2 S5.3 A(1)(a)(ii) 
Disposal or recovery of 
hazardous waste with a 
capacity of exceeding 10 
tonnes per day involving 
(ii) physico-chemical 
treatment 

Treatment of hazardous waste 
in autoclaves for subsequent 
onsite thermal conversion or 
export. 

From receipt of clinical waste 
to completion of pre-
treatment activities, including 
shredding, steam sterilisation 
and drying to meet the 
specification requirements of 
the pyrolysis process.   

Storage of autoclaved waste in 
in accordance with the sites 
Fire Prevention Plan. 

A3 S5.6 A(1)(a) 
Temporary storage of 
hazardous waste with a total 
capacity exceeding 50 
tonnes 

Storage of clinical wastes 
onsite pending treatment or 
offsite transfer 

Storage of hazardous waste 
upon impermeable hard 
standing with sealed drainage.  

Directly Associated Activities 

A4 Medium Combustion Plant 
Activities - Electricity 
Generation  

Generation of electrical power 
using gas engines with 
thermal input < 20MW 

Combustion of syngas in up to 
nine gas engines. 
 

Only combustion of syngas 
that meets the limits set in 
Table S3.5 of the permit.  

A5 Emergency Flare Combustion of syngas in 
emergency flare 

For use during emergencies or 
for start-up and shut-down 

 A6 Medium Combustion Plant 
Activities – Back up Boiler / 
Steam Generation 

The use of 2 x 4MWth gas 
fired back up boilers 

Use of gas fired boilers to 
generate steam for the 
autoclave system as a back up 
to the onsite combustion 
activity. 

A7 Drying Plant The use of recovered heat 
from the onsite pyrolysis 
activities for a dryer plant for 
the purposes of drying waste 
following autoclaving 

Drying of pre-treated wastes  

 

All waste activities carried out at the site i.e. waste reception, recycling and associated storage are all 
considered to be technically linked to the main activity and are included within the Installation 
Boundary of the site.  
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3.2 Details of the Installation 
3.2.1 Installation Boundary 
There are no proposed changes to the existing Installation Boundary, therefore an updated Site 
Condition Report is not required.  
 

All activities take place within the single Installation Boundary.  No processing or storage activities 
take place in any area not previously consented or permitted under the existing permit. 
 
3.2.2 Site Infrastructure and Design 
The site currently consists of a purpose-built waste processing building comprising a reception hall, 
waste treatment area, materials recycling facility, treated and segregated waste holding areas, 
dispatch area and associated infrastructure such an office buildings and weighbridge facilities.  
 

The proposed changes to the existing Permitted Installation are predominantly internal and comprise: 

• Extension to the waste Reception Hall; 

• Upgrading of the pre-processing equipment, plant and material handling area; 

• Removal of existing Tempeco autoclave units; 

• Upgrading and replacement of two autoclaves; 

• Reconfiguration of the existing MRF facility to include the installation of a drying plant;  

• Installation of two pyrolysis units and ancillary plant; and 

• Installation of nine gas engines.   
 

The equipment and area for the reception and processing of clinical waste will be upgraded to ensure 
compliance with the relevant clinical waste guidance and best practice. 
 

The inventory of equipment and infrastructure that will be installed within the Installation will 
therefore comprise the following: 

• Incoming and outgoing weighbridges;  

• Clinical Waste Reception Hall; 

• Segregated Waste Reception Hall; 

• Segregated clean bin Storage Hall; 

• Temporary Trailer Storage Area; 

• 12 x Bin lifter loading systems; 

• 12 x Medical waste shredders with automated camera systems; 

• Automated bin washing unit; 

• Enclosed conveyors; 

• 2 x interim buffer stores; 

• 2 x 12 tonne autoclaves; 

• 2 x Metering buffer bins; 

• Drying plant; 
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• Ferrous and non-ferrous metal separation unit; 

• Density (Zig Zag) separator; 

• 3 x Fuel bunkers; 

• Fuel feed system;  

• 2 x 3 tonne per hour pyrolysis units; 

• 9 x gas engine CHP generator sets; 

• Waste heat recovery unit (WHRU);  

• Back – up steam boilers and associated stack (Emission point A13); 

• Waste Water Treatment Plant (WWTP); 

• 1 x Multiflued 35m high pyrolysis unit and gas engine stack (Emission Points A1 – A11); 

• Enclosed flare (Emission Point A12); 

• SynGas storage tank and associated compression fans; 

• Char discharge silo; 

• 11 kV switchgear and sub-station; 

• Fire water tank; 

• Fire pumphouse; 

• Segregated water drainage system; and 

• Simdean Air Handling System.  
 

The pyrolysis unit and gas engines will remain as currently permitted, albeit the gas engines will now 
comprise 9 smaller units supplied by different manufacturers than described in the previous permit 
application.   
 

The revised layout of the site is provided in Figures 1.2 and 1.3 and Annex A2 to A4. 
 

Site Drainage  
There are no process emissions and effluents to controlled water as a result of this permit variation.  
 

The only discharge from site to controlled water arises from uncontaminated rainwater runoff. All 
surface water run-off is discharged via a pumped interceptor into an unnamed ditch which runs along 
the south eastern boundary of the site. The release point is identified as W1 as shown on the drainage 
plan provided in Annex A3.  
 

The Installation has an existing permitted integrated wastewater treatment plant that recycles and 
recovers a majority of the waste water produced by the existing plant. All wastewater discharges are 
emitted directly to sewer from the site WWTP under the existing consent from Northumbrian Water. 
A copy of the consent is provided within Annex K – Effluent Consent. 
 

All drainage arrangements remain as per currently permitted with the exception of the construction 
of a new drainage catchment system for the Reception Halls.  All process effluent is collected and 
treated at the onsite WWTP.  This includes: 
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• All runoff as a result of disinfection and cleaning within the clinical waste reception area;  

• Effluent associated with the automated bin wash system; 

• Effluent from the pyrolysis unit; and 

• Condensate from the autoclaves.  
 

The sites updated drainage plan is provided in Annex A3.  
 

The offices and site building sanitary discharges are all routed directly to sewer.  
 

In the event of a fire, all potentially contaminated water will be contained on site. The surface water 
system will then be routed to the foul drainage system and the fire water pumped to sewer.  

3.3 Raw Materials 
Waste Feedstocks 
It is no longer required to be able to accept the same quantity and variety of wastes as currently 
permitted under permit EPR/KB3939RR.  
 

For avoidance of doubt, Schedule 2, Table 2.1 currently allows the site to accept the following 
quantities of waste: 

• 90,000 tonnes per annum for the waste transfer station with treatment (Table S2.2); 

• 320,000 tonnes per annum for autoclaving including 52,800 tonnes per annum of dried 
autoclaved waste for pyrolysis (Table S2.3); and 

• 9,000 tonnes per annum for blending and then mixing with autoclaved waste prior to 
pyrolysis (Table S2.4). 
 

As part of this permit variation, neither the allowances relating to the waste transfer station (Schedule 
2, S2.2) and hazardous waste blending activities (Schedule 2, Table S2.4) will be required.  
 

The site has been designed to continuously process approximately 6 tonnes per hour of treated 
clinical and medical wastes via shredders, autoclaves, MRF and drier to the pyrolysis unit and CHP 
units.  
 

Although the throughput of the plant is predicated by the pyrolysis capacity, it is possible that higher 
quantities can be processed through the pre-treatment plant and exported offsite for use as high 
quality waste derived fuels. Furthermore, in order to ensure that the operation of the pyrolysis and 
energy generation aspects of the site are maintained at 100% capacity and to address any potential 
shortfall in untreated clinical waste supply, the facility has been designed that it can accept both 
treated and untreated materials through the plant.  
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To maintain an uninterrupted clinical waste treatment capacity the pre-treatment plant has been 
designed with sufficient process redundancy4 and hence has a higher capacity than is required for 
‘back end’ energy recovery plant. 
 

The theoretical maximum throughput of the pyrolysis process is 6 tonnes (2 x 3T) per hour, so 
therefore has a theoretical maximum capacity of 52,260 tonnes per annum, assuming 8760 hours of 
operation. Allowing for the planned maintenance schedules associated with the operation and 
maintenance programme, the pyrolysis plant is anticipated to typically operate 8000 hours per year, 
thus suggesting a conservative likely throughput of 48,000 per annum.   
 

The throughput of the process will ultimately be governed by a number of aspects, ranging from 
moisture content, density, gross CV of the fuel and available waste. Any shortfall of front end clinical 
waste supply will be augmented by the importing of pre-treated clinical wastes or non-hazardous 
refuse derived fuel materials. 
 

All clinical wastes accepted onto site will be in accordance with the colour code requirements of HTM 
07-01.  Clinical wastes processed by the site will include orange, yellow, tiger striped clinical wastes 
and offensive wastes, all of which will be accepted accordance with the sites waste acceptance 
procedures which are provided within Annex G – EMS Summary.  
 

A list of European Waste Catalogue (EWC) codes of wastes that will be accepted onto the site is 
provided in Table 3.1 below. This table effectively replaces Tables S2.2 – S2.4 within Schedule 2 of EPR 
Permit EPR/KB3939RR. 
 

Due to the nature of clinical waste arising, the table includes a number of wastes that cannot be 
treated onsite and will instead be packaged and transferred offsite for treatment.  
 

A list of European Waste Catalogue (EWC) codes of wastes that are accepted by the autoclave process 
is provided in Table 3.1 below.   
 

 
4 Due to the controls and requirements of the Clinical Waste Regulations, a maintenance breakdown of a shredding or 
autoclave line can lead to a significant accumulation of infectious medical wastes. Therefore the ‘front end’ treatment line 

has been specified with 100% redundancy to ensure that a) the shredding and autoclave plant only need to be operated on a 
two x 8 hour (daytime) basis and b) in the event of a break down, the remainder of the plant can run at full capacity to avoid 

the unacceptable accumulation of wastes. 
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Table 3.1: Permitted Wastes for Autoclave Treatment and offsite recovery/disposal or for Autoclave 
Treatment and Thermal Treatment / Pyrolysis only 
Waste 

Code 

Description Treatment Method 

18 HEALTHCARE WASTE  

18 01  Natal care, diagnosis, treatment or prevention of disease in humans   

18 01 01 sharps (except 18 01 03*) Offsite transfer and 

treatment / disposal 

18 01 02 body parts and organs including blood bags and blood preserves 

(except 18 01 03*) 

Autoclave and thermal 

treatment  

18 01 03* wastes whose collection and disposal is subject to special 

requirements in order to prevent infection 

Autoclave and thermal 

treatment  

18 01 04 wastes whose collection and disposal is not subject to special 

requirements in order to prevent infection (for example dressings, 

plaster casts, linen, disposable clothing, diapers) 

Autoclave and thermal 

treatment  

18 01 06* chemicals consisting of or containing hazardous substances Offsite transfer and 

treatment / disposal 

18 01 07 chemicals other than those mentioned in 18 01 06* Offsite transfer and 

treatment / disposal 

18 01 08* cytotoxic and cytostatic medicines Offsite transfer and 

treatment / disposal 

18 01 09 medicines other than those mentioned in 18 01 08* Offsite transfer and 

treatment / disposal 

18 01 10* amalgam waste from dental care Offsite transfer and 

treatment / disposal 

18 02 wastes from research, diagnosis, treatment or prevention of disease involving animals 

18 02 02* 
wastes whose collection and disposal is subject to special 

requirements in order to prevent infection 

Autoclave and thermal 

treatment  

18 02 03 
wastes whose collection and disposal is not subject to special 

requirements in order to prevent infection 

Autoclave and thermal 

treatment  

19 12 wastes from the mechanical treatment of waste (for example sorting, crushing, compacting, 

pelletising) not otherwise specified 

19 12 10 combustible waste (refuse derived fuel) Thermal treatment only 

19 12 12 other wastes (including mixtures of materials) from mechanical 

treatment of wastes other than those mentioned in 19 12 11 

Thermal treatment only 

Total                     All wastes listed above will be subject to the site FPP limitations, requirements of the Clinical 
Waste Regulations and site waste acceptance specification and not to exceed 100,000 tonnes 

 

The total site tonnage that for the site is to limited to 100,000 tonnes per annum on the basis of the 
following:  

• The maximum front end capacity of the site could never exceed 12 tonnes an hour and be 
able to operate with at an availability of greater than 95%; and 

javascript:thesaurus(%20'18%2002%2002*',%204%20);
javascript:thesaurus(%20'18%2002%2002*',%204%20);
javascript:thesaurus(%20'18%2002%2002*',%204%20);
javascript:thesaurus(%20'18%2002%2002*',%204%20);
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• A potential scenario whereby the fuel quality produced by the autoclave plant does not meet 
the requirements of the pyrolysis plant, so an additional 48,000 TPA of pre-treated waste 
feedstocks are brought in for processing at the site.   

  
Given that the pre-treatment plant will both shred and dry the wastes to enable the effective removal 
of metals and inert materials, the throughput of the plant is likely to be approximately 60,000TPA, 
thus allowing for a conservative mass reduction of 25% through the process.  
 

Table S2.5 of Schedule 2 can be removed from the Permit in its entirety. 
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Process Consumables 
Table 3.2 provides information on the raw materials used by the upgraded Scrubbing Air Handling System.  All other raw material accepted / used on site will be 
as currently permitted.  

Table 3.2 Raw Materials Summary 

Material Annual Quantity Use Storage Arrangements Fate 
Water 40,000m3 per annum Generation of Steam N/A – Mains supplied Discharges as steam via extraction 

systems and/or discharged to foul 
sewer  

Gas TBC – Approx 75,000 therms Back up boiler and start up only. N/A – Mains supplied Combusted 
Red Diesel 30,000 litres Fork Lift Trucks and Mobile Plant Sealed bunded Tank (external) Combusted 
Hydraulic and 
Lubricating Oils 

Lubrication oil – up to 1,000 
litres  
Hydraulic oil – 50 litres 

Use in plant and machinery  Stored in drums within a bunded 
area 

Disposal to thermal process or to 
waste oil re-processor 

Span Gases Standard Calibration Gases -  
HCl – 50 litres ;N2 – 100 litres 
H2/He – 50 litres 

For CEMS spanning Compressed 50 litre gas bottles Emission to air  

Salt 25,000 kg Use in boiler water and water 
softeners 

Stored in 25kg bags adjacent to the 
boiler plant 

Treated in wastewater treatment plant 
and recirculated through system 

Sodium Hydroxide  5,000 kg (Solids) Made into solution and utilized 
within scrubbing liquor in 
Scrubbing Air Handling System 

Stored in 25kg bags and mixed into 
bunded internal bund 

Treated in wastewater treatment plant 
and recirculated through system 

Hydrogen Peroxide 
(35% Solution) 

20,000 litres Use in scrubbing liquor in 
Scrubbing Air Handling System 
and bin wash 

Stored in two external tanks within 
bund 

Treated in wastewater treatment plant 
and recirculated through system 

Sodium Hypochlorite 
Solution 

75,000 litres Use in scrubbing liquor in 
Scrubbing Air Handling System 
and bin wash 

Stored in two external tanks within 
bund 

Treated in wastewater treatment plant 
and recirculated through system 
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3.4 Description of the Process 
The permit variation principally relates to the introduction of clinical waste streams and the 
associated treatment plant onto the site.  The primary means of treatment at the site will be sealed 
shredding and steam sterilization, so as to ensure that all clinically infectious wastes are rendered to a 
non-hazardous state and able to be utilized as a high quality RDF feed into the pyrolysis units for the 
production of electricity and heat for export.  
 

The principle modifications associated with this permit variation are as follows:  
 

• Waste Reception: Clinical wastes are delivered to site in sealed bags in either bulk loads or 
within specialist clinical waste bins. All vehicles will enter the site via the incoming 
weighbridge and have their paperwork processed and weights recorded in accordance with a 
strict waste acceptance procedure.  If the waste has been pre-accepted, the vehicle will be 
directed to the segregated clinical waste Reception Hall.   
 

Vehicles delivering bulk loads will reverse into the clinical waste area and be offloaded 
manually directly into bins.  A visual check is made by the trained operatives during offloading 
to ensure all waste meets the acceptance criteria. All bulk loads will be provided with a 
unique tracking number and immediately transferred into individual bins, weighed and 
scanned into the site bin tracking systems.  
 

Vehicles delivering bin loads will be directed into the clinical waste area and the bins will be 
unloaded. The bins will then be weighed at the weigh plate and scanned with all details 
entered into the bin tracking system before being either transferred to one of the twelve 
dedicated bin lifter and shredder systems for immediate processing or to the dedicated bin 
holding area.  Visual inspection of the waste within the bins is undertaken via CCTV on the bin 
lifter systems.  
 

Other non-hazardous wastes materials are accepted into the segregated Reception Hall, 
where they are unloaded into the incoming reception pile.  The waste is visually inspected by 
a trained site operative during offloading. 
 

• Transfer and Pre-processing: There are twelve automated bin lifter and shredder systems 
within the Reception Hall all fitted with camera detection systems.  Clinical waste is 
transferred directly from the bins via the lifter system into the specially designed sealed 
shredder for pre-processing prior to transfer via sealed conveyor into the interim store for 
loading one of the two dedicated autoclaves. The conveyors, shredders, interim store and 
entrance to the autoclaves are all sealed with the air extracted via HEPA filter to the 
Scrubbing Air Handling System. 
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A dedicated shredder is located within the Reception Hall for the pre-processing of already 
sterilized wastes which have been delivered to site from other autoclaving facilities.  Wastes 
are shredded prior to transfer via conveyor to the Metering Buffer Bins to undergo the 
remainder of the process alongside wastes treated via the autoclaves. 
 

The front-end shredding and pre-treatment capacity has been designed with 100% 
redundancy and can operate at a maximum capacity of 12 tonnes per hour. The additional 
capacity allows the plant to comfortably operate to meet the required 6 tonnes per hour fuel 
production rate required by the pyrolysis plant, whilst also allowing the site to be operated on 
a 2 shift, 16 hour per day basis, with night shifts allocated for maintenance, cleaning and 
sterilization. 

 

• Autoclaving: The autoclaves each have a capacity of 12 tonnes of shredded clinical wastes and 
operate by steam sterilizing wastes through the application of high temperature steam and 
pressure within a rotating autoclave.  Steam is supplied by on site boiler systems using 
recovered heat from the pyrolysis plant and CHP units at a pressure of 21 barg. The contents 
of the autoclave are subjected to temperatures of 162°C for a cycle of 2 hours at an internal 
pressure of 5.5 bar ensuring that the waste is ‘rendered safe’ and achieving at minimum Level 
3 iSTAATT criteria.  The sterilized waste is then transferred via inclined conveyor to one of two 
metering bins which act as a buffer vessel for onward processing.  Each of the bins each have 
a capacity of 18.7 m3 and supply the downstream processes at a controlled rate.   
 

• Drier and Recyclate Removal: Material from the metering buffer bins is conveyed into the 
fluidized bed drier.  This drier has a maximum capacity of 14.5 tonnes per hour and reduces 
the moisture content of the waste by 10-15% to meet the pyrolysis feed specification of <20 
%.  The dried sterilized waste is then processed through a metals separation unit comprising 
both a drum magnet and eddy current separator to remove both ferrous and non-ferrous 
metals prior to transfer into a density separator for the removal of inerts and heavy particles.  
Following this, the material is conveyed to one of three Fuel 900m3 Bunkers before onsite use 
as a pyrolysis feedstock or for export off site for use as an RDF fuel. 

 

The process description relating to the technology of the pyrolysis units remains as described within 
the previous permit application, with the exception that insufficient char will be generated to provide 
the required thermal input to the pyrolysis units. Therefore the solid fuel burners originally proposed 
for the pyrolysis plant will be replaced in lieu of dual fuel syngas burners. The pyrolysis process is 
therefore outlined as follows: 
 

• Feed System: The pyrolysis plant has been designed to operate using treated wastes from the 
autoclave systems stored in the fuel bunkers.  All wastes on site are stored in accordance with 
the sites Fire Prevention Plan.  When required, dried fuel is transferred by the feed conveyor 
system into the feed system for the pyrolysis plant. All fuels for the pyrolysis plant will be 
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supplied and prepared in accordance with the technical fuel supply specification provided in 
technical Annex B. 

 

• Pyrolysis: Fuel is fed into the pyrolysis retort through an air tight piston and closed gate valve 
system and subjected to heat in an oxygen free environment, producing a raw synthesis gas 
(syngas). Within the pyrolyser the syngas is subjected to multiple stages of thermal 
treatment, ultimately reaching 950oC to thermally crack the synthesis gases to short chain 
hydrocarbon gases. All char produced by the process is captured, contained and ultimately 
removed from site for recovery. The pyrolysis thermal conversion chamber of each unit is 
able to process approximately 3 tonnes of waste per hour giving an aggregate total of 6 
tonnes per hour.  

 

• Heat Recovery: All useful heat is recovered through use of the Waste Heat Recovery Unit 
(WHRU) which comprises a water and/or smoke tube type boiler.  This will capture the heat 
energy from the pyrolysis unit and gas engine generator sets units via steam economisers as 
hot water for use onsite within the autoclaves, drier or bin wash or export offsite. 

 

• Gas Treatment: The gas treatment line comprises a wet gas closed loop line for quenching the 
gas to ambient temperature. The gas is scrubbed through a dedicated gas scrubbing line and 
conditioned, dried and filtered. Clean gas is then stored within a gas buffer vessel and 
transferred to the gas engines for combustion. 

 

• Electrical Generation: Electrical generation onsite will remain as currently permitted, however 
the total number of engines will increase to nine. The configuration of the gas engines in an 
N+1 arrangement allows the plant to operate at full capacity, whilst maintaining a ‘spare’ 
engine to facilitate critical maintenance. The total installed capacity will be 6.8MWe, with the 
plant operating typically generating 6MWe. All engines are fitted within proprietary lean burn 
and NOx emission control units and exhaust to atmosphere from release points A3 – A11. All 
units will be compliant with the requirements of the Medium Combustion Plant Directive. 

 

Please refer to the process schematic shown in Figure 3.1 below for more information. This is 
additionally provided in Annex B.  
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Figure 3.1 Site Wide Process Flow
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3.5 Proposed Process 
The process descriptions below relate purely to the autoclaving of clinical waste, the new drying 
process and the updated process description for the permitted pyrolysis unit and gas engines.  

3.5.1 Clinical Waste Autoclaving 
Clinical Waste Reception and Handling 
Clinical waste arriving at site must be pre-accepted in accordance with the sites stringent clinical 
waste pre-acceptance procedures (GR-C01).  Vehicles entering the site will report to the incoming 
weighbridge where they will be weighed and have details recorded and paperwork checked in 
accordance with the sites acceptance procedure (GR-C02).  Vehicles are then directed to the clinical 
waste Reception Hall. 
 

Clinical waste is delivered bagged in either in bulk loads (typically less than 10% of deliveries) or within 
700 litre or 1,100 litre sealed bins. Vehicles carrying bulk loads reverse into the clinical waste 
Reception Hall and are manually offloaded by appropriately trained staff wearing the relevant PPE 
directly into bins.  The bins are then scanned and uploaded into the tracking system. 
 

Bin load deliveries also reverse into the Reception Hall and the bins are offloaded from the vehicle. 
Bins are then weighed at the internal weigh plate and individually logged into the sites waste tracking 
system.  The bins will then either be transferred immediately to one of the twelve bin lifter and 
shredder systems for pre-processing or directed to one of the two holding areas for temporary 
storage.  Waste will be processed according to delivery date on a first in first out basis. All waste will 
be processed as fast as possible to reduce storage times on site.  The holding areas can hold a 
maximum of 12 tonnes at any one time.  No clinical waste will be stored on site for more than 7 days. 
 

All waste will be scanned and logged via the sites tracking system.  
 

All waste loads are visually inspected, either during offloading of bulk loads, or via CCTV during tipping 
of bins, to ensure that all wastes are in accordance with the waste acceptance criteria (i.e. of 
expected colour code, no loose or poorly packaged wastes).  Any rejected or unacceptable wastes will 
be sent immediately to the quarantine area for temporary storage within lidded bins in accordance 
with the site’s rejection procedures (GR-C03).  The quarantine area is located within the Clinical 
Waste Reception Hall and clearly labelled.   
 

There are twelve bin lifter and shredder systems located within the Reception Hall, each with a 
capacity of 1 tonne per hour. Clinical waste bins are manually loaded into the lifting system which is 
fitted with a safety gate and button mechanism.  Upon lifting the load is tipped through a plastic 
curtain into the enclosed hopper and into the shredding chamber.  Hydraulic rams then push the 
waste bags towards the shredder rotor for size reduction to sub 30mm, allowing for guaranteed 
sterilisation. Waste at this size will fall through the screen onto the conveyor below and be 
transferred to the autoclaves for treatment.  Waste from all 12 shredders share the same enclosed 
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belt conveyor system into an interim store.  This interim store comprises two enclosed walking floor 
storage bunkers.  Once the interim store has reached the capacity of one of the autoclaves (12 
tonnes) the autoclave is loaded for treatment.  The pressure sterilsation cycle typically takes a 
maximum of 2 hours allowing for the loading and unloading time of 15 minutes. 
 

The hopper, discharge chute and conveyors are connected to an air extraction system. This keeps the 
hopper and shredder under negative pressure.  Extracted air will be collected and directed through a 
HEPA filter system before treatment at the existing Scrubbing Air Handling System.  
 

Emptied bins are loaded into the ‘dirty’ side of the enclosed bin wash unit where they are steam 
cleaned and disinfected prior to exit from the ‘clean’ side of the unit for transfer to the segregated 
Storage Hall to await collection for reuse.   The bin wash unit has a capacity of 120 bins hour.  The 
Storage Hall can store up to 170 x 770 litre bins or 119 x 1100 litre bins.  
 

The shredders, conveyors, interim container and autoclave entrances are all enclosed with air 
extracted via a HEPA filter to the Scrubbing Air Handling System. 
 

The technical specification of the HEPA filter is provided below: 
 

Table 3.3: HEPA Filter Specification 
Unit Size (mm) 2100 (h) x 2400 (w) x 1700 (d) 

MOC 304ss c/w 50mm flange connections and polyester paint coated externally 

Incorporating:  Type G4 panel, F8 and H14 HEPA filters 

Design air flow 40,800 m3/hr 

Pressure drop  Clean: 700 Pa Dirty 1200 Pa 
 

A segregated Reception Hall houses a dedicated 12.5 tonne per hour shredder for the processing of 
sterilized wastes accepted onto site from other autoclaving facilities.  These pre-sterilised materials 
are delivered loose into the Reception Hall and offloaded into the reception pile.  The Reception Hall 
has a storage capacity of 24 tonnes.  Material is then loaded via front loader into the shredder hopper 
where it then undergoes size reduction to <30 mm prior to transfer on conveyor directly to the 
metering bins, bypassing the autoclave process.   
 

Autoclaving 
The autoclaving process itself remains as per currently permitted, albeit with two new autoclave 
vessels being installed as replacements to the existing Tempeco units. 
 

Each autoclave is constructed to the ASME VIII DIV2 CE Marked standard and are operated in 
compliance with the UK boiler and pressure vessel regulations. A high level of safety has been 
designed into the vessels and operation is continually monitored through the SCADA system. 
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The autoclave process sterilises the waste materials ensuring that the infectious waste is rendered 
safe and any possible microbial contamination or pathogens are removed.  The design is effective up 
to Level 4 iSTAAT criteria for microbial inactivation. This is defined as: 
 

‘Inactivation of vegetative bacteria, fungi, lipophyllic/hydrohphillic viruses, parasites and mycobacteria 
and B. stearothermophilus or B.astrophaeus spores at 6 log 10 reduction or greater’ 
 

This is above the minimum iSTAATT Level 3 required for the treatment of infectious wastes.  
 

The autoclave units comprise sealed, rotating insulated stainless steel drums with a superheated 
steam injection system. They provide two methods of waste treatment, these being: 

• Steam sterilisation of wastes; and  

• Physical agitation resulting in homogenisation of treated waste. 
 

There is no change to either the location or the operation of the autoclaves as part of this variation.  
The two replacement autoclaves will be installed in the place of the existing third autoclave and 
adjacent to it within the centre of the building.  The remaining two autoclaves will be 
decommissioned and mothballed, pending removal from site5.    
 

Each autoclave has a nominal operating capacity of 12 tonnes of shredded clinical wastes and utilizes 
steam at a hold pressure of 5.5 bar(g) and hold temperature of 162°C.  When loaded, the autoclave 
units are sealed and the sterilisation process begins. Each unit is rotated (along the long, horizontal 
axis).  The action of the internal helical fins mixes and further break up the wastes. The movement of 
waste within the unit as it rotates also contributes to the mechanical percussion and breaking up of 
wastes. 
 

The autoclave utilises a steam pressure vessel with a unique rotating internal drum to decontaminate, 
disinfect and most importantly, sterilise the waste materials. The system is designed to accept various 
medical waste materials and subjects them to agitation, heat and moisture.  
 

The combination of steam and agitation combined with the pre-shredding of materials to <30mm 
ensure that all waste materials are completely sterilised.   
 

Prior to the opening of the doors, the autoclave vessel is placed under vacuum and all stream flashed 
off and extracted to the steam accumulation system.  Once the door is pressurized and opened, 
vapour discharges are captured by the extraction hoods and processed through the odour treatment 
plant. 
 

The sterilised waste is discharged from the autoclave onto the conveyor system and transferred to 
two 18m3 Metering Buffer Bins.  These bins allow the controlled flow of sterilized wastes to the drier 

 
5 Note these two autoclaves will be decommissioned to the extent that they cannot be used and therefore will not form any 

part of the installed activities or capacity at site.  
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for moisture removal to <20% prior to processing through magnetic and eddy-current separation unit 
for the removal of both ferrous and non-ferrous metals.  The final stage of treatment ensure effective 
removal of inert and heavy particles through a density (zig zag) separator.   
 

Drying Plant and Material Removal 
Treated clinical waste is transferred from the metering buffer bins to the drier feed system at a 
controlled rate via conveyor.   
 

The drier comprises a fluidized bed belt conveyor drier.  This works on the principle of fluidizing the 
moist input material through the introduction of a presurised hot air bed, resulting in very high rate of 
heat transfer between the air and material.  This technique is both very high efficiency, requires less 
overall area and is guaranteed to achieve a moisture content of <20%   
 

This drier has a volumetric capacity of 21.5 m3 and is fitted with a filter system for the drying air which 
is extracted via the existing Scrubbing Air Handling System.  
 

Heat for the drier is provided by the onsite waste heat recovery unit. The drying system requires all 
incoming material to be shredded to below 30mm in size and has the capacity to process 
approximately 14.5 tonnes per hour of material. 
 

The drier is fully automated and PLC controlled and includes a dedicated fire suppression system. 
 

All air emissions from the potentially odorous emissions from the drier are directed to through the 
existing Simdean scrubbing system for odour abatement prior to release.  
 

The metal separation unit comprises a high efficiency drum magnet for removal of ferrous metals 
followed by an eddy current separator to remove any non-ferrous metals.   Inert, aggregate and heavy 
particulate is removed through a ‘zig zag’ density separator (e.g. glass, ceramic etc).  These removed 
recyclates are deposited in skips for offsite recovery. 
 

The resultant fuel will now be in the form of a high CV, low ash, low moisture <30mm RDF fuel that is 
within specification for use within the pyrolysis plant. All pyrolysis fuel will be transferred into one of 
three dedicated fuel bunkers prior to use as a fuel within the pyrolysis unit.  Each fuel bunker has a 
capacity of 900 m3, each equating to one days fuel for the pyrolysis plant.   
 

Please refer to Annex B for technical details relating to the proposed drier and materials separation 
plant. 
 

Water Treatment Plant  
All discharge of effluent from the autoclaves is treated and recovered in the upgraded waste water 
treatment plant. The plant has been designed to recover a majority of the grey water produced by the 
autoclaves. This will essentially remain as currently permitted.    
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The water treatment plant forms part of the autoclave ancillary plant and comprises a combination of 
conventional pH control, coagulation, flocculation and filtration technologies. 
 

All aspects of the Water Treatment Plant are proprietary items and industry standard pieces of 
equipment. 
 

Effluent from the water treatment plant is discharged to the foul drain under existing consent from 
Northumbrian Water.   

3.5.2 Pyrolysis Plant 
Since the granting of the existing permit, there has been a minor change to the proposed pyrolysis 
process, namely char will no longer be thermally oxidized onsite to provide heat to the pyrolysis 
retorts.  
 

The gas used for the parasitic heat requirements of the pyrolysis plant is extracted from the syngas 
conditioning and cleaning line following final conditioning through the carbon and particle filters. At 
the point of use on site the gas is considered to have met  the Article 42 ‘End of Waste’ requirements, 
so will therefore not be subject to the requirements of IED Chapter IV emission limit values as 
stipulated in Schedule 3, Table S3.1 of EPR/KB3939RR.  
 

Schedule 3, Table S3.1 has therefore been modified in accordance with the emission limit 
requirements of the Medium Combustion Plant Directive and aligns with the following:  
 

Table 3.4: Medium Combustion Plant Emission Limit Values for new medium combustion plant 
other than engines and turbines 

Pollutant Unit Gaseous Fuels 
SO2 mg/Nm3 356 

NOx mg/Nm3 95 

Dust mg/Nm3 - 

 

Updated heat, mass and energy balances relating to the pyrolysis plant is provided within Annex B. 
 

All other aspects of the pyrolysis plant remain as per the previous permit variation application.  
 

Char Collection and Cooling 
Char formation from the retort is predicted to be less than 5% of the total mass of fuel processed. All 
carbon and char is collected from the retort, passed through two knife gate valves and deposited into 
a water quench. The knife gate valves and water seals prevent any syngas losses to atmosphere and 
to prevent air entering the process, whilst the water quench ensures that the char is cooled and 
collected without any ignition potential. 

 
6 For conservatism SO2 has been modelled at the maximum ELV quoted in the MCPD for Gases other than Natural gas’. All 

sulphur compounds will be scrubbed from the syngas to meet IED Article 42 requirement. 
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A secondary benefit of the quench tank is that it allows for the natural separation (by floatation) and 
washing of the carbonaceous char and the inert solid streams.  All char materials are then removed 
from the water bath by a conventional chain conveyor and deposited into a 70 tonne collection tank. 
The collection tank is positioned in an elevated position to allow ease of unloading into a collection 
vehicle below.   

Pyrolysis Unit Quench Tank Char Collection 
Conveyor

Char Collection 
TankChar

Figure 3.2 Char Collection System 
 

Gas Engines 
The clean syngas produced by the pyrolysis process will be fed to nine Dordtech SFGLD 560 type gas 
generator sets. Each of the engines has an electrical rating of 711 kWe when operating on syngas.  
The engines have been arranged as an N+1 configuration to enable seamless maintenance of an 
operation of the plant enabling one engine to be kept as standby. The plant has been designed to 
continuously generate 6 MWe to grid.  
 

The conditioned and cleaned synthesis gas produced by the pyrolysis plant has been designed to be 
operated under the dispensations provided by Article 42(1) of the Industrial Emissions Directive. 
Therefore, all syngas produced by the pyrolysis plant that is subsequently combusted within the gas 
engines are required to meet the emission limit values stipulated within the Medium Combustion 
Plant Directive.  
 

All engines will be fitted as standard with proprietary lean burn NOx emissions control units to ensure 
that the NOx emissions are controlled within MCPD requirements. 
 

The engines are fitted with exhaust gas economisers to provide the heat requirements of the 
autoclave and hot water system.  
 

Table 3.5 outlines the applicable MCPD gas engine emissions limit values.  
 

Table 3.5: Medium Combustion Plant Emission Limit Values for New Engines  
Pollutant Unit Gaseous fuels  

SO2 mg/Nm3 157 

NOx mg/Nm3 95 

Dust mg/Nm3 - 

 
7 For conservatism SO2 has been modelled at the maximum ELV quoted in the MCPD for Gases other than Natural gas’. All 

sulphur compounds will be scrubbed from the syngas to meet IED Article 42 requirement. 
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As currently permitted an enclosed flare will be installed for intermittent ‘emergency’ use during 
engine start up and shut down (A12). Typically speaking the flare is used for about 1 – 2 hours per 
start up, equating to less than 50 - 100 hours per annum. 
 

The engines will exhaust to atmosphere via a dedicated shared release point (A3 – A11).  Periodic 
monitoring in line with MCPD requirements will be undertaken.  
 

Waste Heat Recovery Unit 
The Waste Heat Recovery Unit (WHRU) is effectively a waste heat boiler that recovers the exhaust 
heat energy from the combusted flue gas units from the engines and the pyrolysis retorts for 
utilization as either steam or hot water.   
 

Hot exhaust gas from the pyrolysis units are routed directly to the WHRU via water or smoke tubes, 
while heat recovery from the engine exhaust gases will be via circulated water from the steaming 
economisers as described above.  The recovered heat is then used to produce steam at 21 barg at a 
rate of approximately 5,200 kg/hr which is then utilised onsite for the autoclaves, drier and bin wash. 
Excess heat has the potential to be exported offsite if a suitable commercial user is available.  
 

The cooled flue gas from the pyrolyser is then cleaned through ceramic filters for emission to 
atmosphere via the exhaust stacks (A1 and A2) as currently permitted.  
 

Emissions to Atmosphere 
It is proposed that all point source emissions resulting from the combustion of syngas will meet the 
emission limit values stipulated by the Medium Combustion Plant Directive. Both emission release 
points associated with the pyrolysis units (Emission point A1 and A2) will be subject to continuous 
emissions monitoring through the use of MCERTS compliant CEMS to effectively demonstrate 
compliance to the MCPD and therefore by default, demonstrate compliance with IED Article 42 and 
End of Waste requirements.    
 

Cumulative emissions from the Graphite Resources site, including the pyrolysis units and gas engines 
have been modelled and subject to Air Quality Assessment.  This Air Quality Assessment is provided in 
Annex D. 
 

Backup Gas Fired Boilers 
The back-up gas boilers used for the provision of steam to the autoclaves during start-up are designed 
to provide the following duty requirements:  

• Maximum steam load – 6,000 kg/h; 

• Design pressure – 23.1 barg. 
 

The boiler will discharge via the authorised release point A13 as currently permitted and has been 
designed to comply with the Medium Combustion Plant Directive (MCPD) air emissions requirements. 
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Table 3.6: Medium Combustion Plant Emission Limit Values for new medium combustion plant 
other than engines and turbines 

Pollutant Unit Gaseous Fuels  
SO2 mg/Nm3 358 

NOx mg/Nm3 95 

Dust mg/Nm3 - 
 

Given the nature of these units, no formal emissions monitoring is proposed.  Under normal 
operation these units will not be required to be utilized.  

3.6 Management System 
An updated Environmental Management System has been produced in order to include the proposed 
treatment of clinical waste. 
 

This EMS defines the management of the site and provides the management controls for all aspects 
of the site. The basic structure of the operational procedures has been designed around the best 
practice requirements of the EPR S5.06 Guidance note and the consultation draft ‘Appropriate 
Measures for Permitted Faculties that take Healthcare Wastes’ (May 2019). 
 

The updated versions of the procedures are included in Annex G – EMS Summary and include the 
following: 
 

Table 3.7: Working Plan 

Ref No: Title Purpose 
GR-EMS Environmental 

Management System and 
Policy 

This EMS defines the management of the site and provides the 

management controls and policies for all aspects of the site. 

Clinical Waste Procedures 

GR-C01 Clinical Waste Pre-

Acceptance 

This procedure defines the upstream screening, checking and pre-

acceptance of all incoming clinical waste prior to its arrival on site. 

GR-C02 Clinical Waste Acceptance This procedure outlines the onsite controls and considerations that need 

to be applied when clinical waste arrives on site for processing.   

GR -C03 Clinical Waste Rejection This procedure outlines the clinical waste rejection process for all non-
conforming waste that cannot be processed on site. Acceptance of non-

conforming clinical wastes will be a direct breach of the permitted 
conditions of the sites Environmental Permit. 

GR -C04  Off Site Waste Transfers  Please Refer to GR-E04  

GR -C05 Clinical Waste Reception 
and Storage 

This procedure outlines the clinical waste reception and storage 
processes for all incoming clinical waste. 

Non-Hazardous Wastes 

GR-E01 Waste Pre-Acceptance This procedure defines the upstream screening, checking and pre-

 
8 For conservatism SO2 has been modelled at the maximum ELV quoted in the MCPD for Gases other than Natural gas’. All 

sulphur compounds will be scrubbed from the syngas to meet IED Article 42 requirement. 
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acceptance of all incoming fuel feedstocks prior to its arrival on site. 

GR-E02 Waste Acceptance This procedure outlines the onsite controls and considerations that need 
to be applied when fuel feedstock materials arrive on site for processing.   

GR -E03 Waste Rejection This procedure outlines the waste rejection process for all non-

conforming feedstocks that cannot be processed on site. Acceptance of 
non-conforming wastes will be a direct breach of the permitted 

conditions of the sites Environmental Permit. 

GR -E04 Off Site Waste Transfers This procedure provides the necessary information to enable the 
assessment and off site transfer of non-conforming or untreatable waste 

streams. 

GR -E05 Waste Reception and 

Storage 

This procedure outlines the fuel reception and storage processes for all 

incoming waste. 

General Procedures 

GR -E06 Environmental Records This procedure defines the necessary Environmental Permit and Waste 
Records that are required to be managed by the site to ensure 

compliance. 

GR -E07 Environmental 
Management and 
Monitoring Programme 

This procedure provides an overview of all of the necessary 
environmental monitoring procedures and controls to ensure compliance 
with the Permit. 

GR -E08 Infrastructure 

Management and 
Monitoring Programme 

This procedure provides an outline of the inspection and cleaning 

requirements for the site. 

GR -E09 Accident Management 

Plan 

This procedure refers to the sites emergency plans and response 

requirements. 

GR -E10 Fire Prevention Plan This procedure refers to the sites fire prevention measures. 

GR -E11 Odour Management Plan This procedure refers to the sites odour mitigation measures. 

GR-E12 Roles & Responsibilities This procedure outlines the management structure and key 
environmental responsibilities of personnel at the site. 

 

Site Maintenance 
All maintenance activities on site will be carried out in accordance to the manufacturers’ 
recommendations and in accordance with the site operational and maintenance programme. All key 
maintenance procedures will be integrated within the company’s environmental management 
system.  
 

The key aspects of the maintenance management programme include: 

• A programme of Planned Preventative Maintenance (PPM) is undertaken to ensure ongoing 
management and replacement of key plant and equipment rather than waiting for the 
equipment to fail and the maintenance of any critical environmental equipment. 

• The inspection and maintenance schedules that the manufacturer recommends are adhered 
to, including any period of recommended shut-down.  

• Predictive maintenance is carried out to prevent any catastrophic breakdown.  

The detailed management system operated by the site includes procedures for ensuring that 
adequate maintenance is undertaken at the site.  
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The maintenance programme ensures that all equipment or infrastructure that is deemed essential in 
the prevention of pollution to the environment (e.g. hard-standing, bunds, abatement plant etc.) or 
the prevention of local nuisance impacts (e.g. noise abatement equipment etc.) is maintained and 
kept in good operating condition. 

3.7 Operator Competence 
All personnel working at the facility will be trained in the necessary sections of the EMS and any 
associated procedures. All staff working for and on the behalf of the site are suitably trained and 
competent (e.g. professional maintenance engineers, electricians, equipment operators etc.).  
 

The plant will be fully automated to the point that all process activities will be DCS controlled and 
SCADA monitored. The facility will have on-line monitoring which can be administered remotely to 
ensure the process is optimised and operating correctly. 
 

A competent management team that hold all necessary competency qualifications for the 
management and processing of hazardous and clinical wastes will be established at the site under the 
control of the site management.  
 

The management structure ensures that a competent person is always available on site and that all 
operators hold the relevant training and competency to operate the site on a 24/7 basis.  
 

The management structure of the facility is provided below and within Annex M. 
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Figure 3.3: Management Structure 

 

Operational Times 
The site is currently permitted to be operational 24/7. In reality operation including deliveries will be 
undertaken on a 12 hour, 6 day basis (Monday to Saturday).  

3.8 Site Security 
Site Security measures comprise; 

• A secure perimeter fence which is inspected periodically to ensure that the site security has 
not been compromised. 

• A weighbridge controlling the sole access point to the site.  

• 24 hour security and gatehouse occupancy. 

• 24 hour employee occupancy.  

• CCTV monitoring of the external and internal areas of the Installation. 
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• External on-line monitoring and administration of the combustion process from a remote 
location. 

3.9 Accidents and Emergencies 
Accident Management Plan 
The Applicant has developed an Accident Management Plan based around the specific risks 
associated with the site operations.  
 

The key aspects of the Sites Accident Management Plan: 

• Are reviewed by the Site Management annually and as soon as practicable after an accident. 
• Consider the hazards presented by: 

− Actions in case of fire/explosion; 
− Actions in case of fire/emergencies; 
− Contaminated firewater; 
− Failure of any equipment; 
− Spillages and uncontrolled release; 
− Plant or equipment failure; 
− Vandalism; and  
− Flooding.  

• Identifies events or failures modes that could damage the environment. 
• Assesses the likelihood and the potential environmental consequences from accidents at the 

site. 

• Proposes actions to minimise the potential causes and consequences of accidents.  

In the event of an accident, the EA will be immediately informed and necessary measures to limit the 
environmental impact of the accident will be carried out, as well as measures to prevent further 
possible accidents.  
 

The sites Accident Management Plan has been included in Annex H – Accident Management Plan. 
 

Fire Prevention Plan 
The site has developed a Fire Prevention Plan that complies with the Environment Agency Guidance 
‘Fire Prevention Plans: Environmental Permits’ (9th January 2020).  
 

The Fire Prevention Plan relates to the internal storage of all combustible waste and provides the 
necessary information on site infrastructure, storage locations, storage practices, monitoring 
equipment and emergency response procedures. 
 

The entire site has a dedicated fire detection and suppression system designed by Tyco Integrated 
Fire & Security Ltd.  The system incorporates thermal imaging cameras and detection systems and 
sprinkler systems throughout the building and integrated into all key plant and equipment.  Further 
detail is provided within the site Fire Prevention Plan. 
 

The Fire Prevention Plan is provided within Annex I – Fire Prevention Plan. 
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4 EMISSIONS AND THEIR ABATEMENT 

4.1 Emissions to Air 
Point-source Emissions to Air 
The proposed air emissions release point identification in relation to the varied permit are provided in 
Table 4.1 below: 
 

Table 4.1: Authorised Release Points 

Authorised Release Point Description  Pollutant Parameters 

A1 – A2 Pyrolysis Units As for MCPD;  

- Oxides of Nitrogen (NOx) 

- Sulphur Dioxide (SO2) 

- Particulate Matter (TPM) 
 

MCERTS CEMS to monitor the following (to 

demonstrate Article 42 IED): 

- Particulate Matter 

- Total Organic Compounds 

- Hydrogen Chloride 

- Hydrogen Fluoride (surrogate) 

- Carbon Monoxide 

- Sulphur Dioxide 

- Oxides of Nitrogen 

- Water Vapour 

- Oxygen 

A3 – A11 Gas Engines 1 – 9 - Oxides of Nitrogen  

- Sulphur Dioxide 

- Particulate matter 

A13 Gas backup boilers - Oxides of Nitrogen  

- Particulate matter 

A12 Emergency Flare N/A 

A14 – A18 Simdean Extraction 

System Zones 1 - 5 

Bacillus spores 

 
 

Figure 4.1 overleaf shows the locations of all emission points to air from the installation. This drawing 
can additionally be found in Annex A4. 
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Figure 4.1: Emission Points  
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All point source emissions from the pyrolysis plant and gas engines are detailed in Table 4.2 below. 
This table provides details of the predicted emission parameters, concentrations and source.  
 

All emission concentrations from the pyrolysis units (A1 and A2) and gas engines (A3 – A11) will be in 
line with those ELV’s specified in the Medium Combustion Plant Directive as shown in Table 4.2 
below.     
 

All emissions from the pyrolysis plant will be subject to Continuous Emissions Monitoring for the full 
IED Ch.IV emissions parameters for the purpose of check monitoring and IED Article 42 compliance.  
 

Table 4.2: Emission Parameters for the Pyrolysers and Gas Engine Flues 

Parameter Pyrolyser (A1 & A2) Gas Engines (A3 – A11) 

Emission Concentration (mg/Nm3) (a)   
TPM - - 

SOx 15 15 

NOx 95 95 

(a) At 15% O2, 273.15K, 101.3 mb, dry 

 

Table 4.3: Stack Parameters for the Combined Multi-flue Stack 

Parameter Multi-flue Stack 

Number of units 2 pyrolysers, 9 (N+1) gas 
engines 

Effective Stack diameter (m) 1.03 

Temperature of release (ºC) 328.7 

Actual flow rate (Am3/s) 16.5 

Normalised Flow Rate (Nm3/s) 14.1 (a) 

Emission velocity at stack exit (m/s) 19.8 
 

Detailed emissions modelling to full IED and MCPD requirements has been carried out as part of this 
Application.  All details are provided within Annex D – Air Quality Assessment.  
 

The existing stack associated with the gas fired back up boiler has been allocated as Authorised 
Release point A13.  All emission parameters associated with A13 will align with MCPD requirements. 
 

The existing stacks from the Scrubbing Air Handling system will remain as currently permitted and are 
numbered A14 – A18.   
 

An Odour Impact Assessment has been carried out to assess emissions from the site which is provided 
within Annex F.  This takes into account emissions from each of the 5 stacks associated with the sites 
Scrubbing Air Handling System (A14– A18), the details of which are provided in Table 4.4 below.  
 



Graphite Resources (DEP) Ltd 
Permit Variation Application 

  

  
 

SOL1910CC01       
 
   

 

P a g e  | 47 

 

The following table summarises the BAT justifications regarding the air emissions from site. 
 

Table 4.5: BAT Justification for Emissions to Air 
Indicative BAT Justification 
Emissions identification and benchmark 

comparison 

The emissions benchmarks in both the IED Sector Guidance 

Note and MCPD can be met. 

Vent & chimney height dispersion capacity 

and assessment of emitted substances fate. 

An impact assessment has been carried out and is referenced 

in Section 7 of this document. 

Visible particulate plumes Controlled by the gas cleaning system (ceramic filter). 

Visible condensed water plumes 
There will be no visible plume from the facility and hence this 

is not considered to be an issue. 

Particulate matter 
Controlled by the gas cleaning system (cyclones, gas 

scrubbers, and hot gas filtration). 

NOx - Primary Measures  

Fuel selection 

The pyrolysis units will utilise non-hazardous treated clinical 

wastes which have been pre-treated onsite via shredding and 

autoclaving.  
 

Natural gas is used for auxiliary burners. 

Combustion chamber design This is compliant with IED and represents BAT. 

Air control – primary and secondary 
Automated air control at the point of final combustion – 

dilution air valve. 

Temperature control 
Temperature control is a key aspect of the control system, as 

is a uniform temperature gradient. 

NOx – Secondary measures  

Flue gas recirculation N/A FGR is not applicable to pyrolysis plants  

SNCR 

N/A  SNCR not required to achieve the ELV requirements of 

the MCPD.  Syngas produced by the pyrolysis units and 

subsequently combusted has gone through extensive clean up 

and is not considered a waste. 

SCR 
SCR is included to the gas engines in order to achieve the ELV 

requirements of MCPD.   

Acid gases and halogens  

Primary acid gas measures The wastes utilised are pretreated prior to use as a fuel 

Table 4.4: Emission Parameters for the Scrubbing Air Handling System (per unit) 

Parameter A14 – A18 

Volumetric flow rate (actual) (Am3/s) 13.9 

Temperature (ºC) Ambient 

Stack Height (m) 13 

Vent diameter (m) 1 

Emission velocity (m/s) 18.5 

Proposed odour concentration limit (Ou/m3) 1000 
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producing a homogenized RDF fuel product.  All syngas is 

subject to extensive gas clean up to produce a fully 

conditioned and cleaned syngas for use within the combustion 

process. 

Secondary acid gas measures 
Gas scrubbing includes hydrogen peroxide and sodium 

hydroxide within the scrubbing liquor for acid gases.  

Alkaline reagent selection 
The above reagents have been chosen due to their availability, 

high removal efficiency, and ease of use. 

Acid gas control: cost/benefit study 

As the plant is a newly built facility, all measures employed are 

BAT, for this reason a cost benefit study on the merits of 

primary and secondary measures is not required. 

Carbon Dioxide 
All measures to increase energy efficiency will also reduce CO2 

emissions.  

Carbon monoxide and VOCs 

CO is not significantly influenced by the conventionally 

employed abatement techniques.  Reduction of both CO and 

VOCs is achieved by control of combustion conditions in the 

pyrolyser, thermal cracking and quench. 

Dioxins and Furans 
The combustion of clean gas within the pyrolysis process does 

not produce dioxins and furans. 

Metals 

Rapid quenching of the syngas following thermal cracking 

removes condensable components including metals from the 

gas stream. 
 

Microbial Emissions to Air 
The sites existing Scrubbing Air Handling system is undergoing upgrade to treat microbial releases 
from the treatment of clinical waste at the site.  
 

Potential emissions may arise from the clinical waste following release of containment from the bags 
they are delivered to site within, during shredding and subsequent transfer to and processing within 
the autoclaves.   
 

All conveyors and shredders are specially designed sealed systems with all air extracted through a 
HEPA filter to the Scrubbing Air Handling System which utilizes both acidic and alkali scrubbing liquors 
for treatment prior to discharge to atmosphere.  Further detail on the Scrubbing Air Handling System 
is provided in Section 4.5 below.   
 

Any potential microbial emissions from the process will not exceed the following emission limit 
values.  Should the ELVs be exceeded, site operations will be ceased and mitigation measures and 
controls reviewed.   
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Table 4.6 Microbial Emission Limit Values for Emissions 

Emission Measure Cfu Unit 

Point Sources 

Air Bacillus spores 1000(a) m3(b) 

Fugitive Emissions 

Air – sample points >10m from the treatment 
plant 

Bacillus spores 300(a) m3(b) 

Surface – sample point <10m from treatment 
plant 

Bacillus spores 20000(a) m2/hr(c) 

Surface – sample point >10m from treatment 
plant 

Bacillus spores 500(a) m2/hr(c) 

a) Limits based on seeding dose of 1 x 106 spores per gram of waste load and should be adjusted according to 
dose 

b) Unit relates to overall monitoring period so limit applies to each individual sample of air with a calculation 
made to report per cubic metre 

c) Unit relates to overall monitoring period so limit applies to each individual settle plate (not average) with a 
calculation made to adjust for surface area of settle plate and exposure time 

4.2 Emissions to Controlled Water  
There are no new emissions to controlled water as a result of this permit variation. The only 
discharges to controlled water arise from the discharge of uncontaminated rainwater runoff. All 
surface water is discharged to controlled waters via a pumped interceptor into an unnamed ditch 
which runs along the south eastern boundary of the site. The release point is identified as W1. 

4.3 Emissions to Sewer 
The Installation has an existing permitted integrated wastewater treatment plant that recycles and 
recovers a majority of the wastewater produced by the existing permitted plant.  This WWTP will be 
upgraded as part of this permit variation.  
 

All drainage arrangements will remain as per currently permitted with the exception of the 
construction of a new drainage catchment system for the Reception Hall.  All process effluent is 
collected and treated at the onsite WWTP.  This includes: 

• All runoff as a result of disinfection and cleaning within the clinical waste reception area;  

• Effluent associated with the automated bin wash system; 

• Effluent from the pyrolysis unit; and 

• Condensate from the autoclaves.  
 

All wastewater discharges are emitted directly to sewer from the site WWTP under the existing 
consent from Northumbrian Water. This will remain as currently permitted. 
 

The existing consent allows the following emissions to sewer: 
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Table 4.7: Emissions to Sewer S1 

Parameter Concentration 

Suspended Solids <100 mg/l 

COD <125 mg/l 

Non-volatile matter extractable by 60/40 petroleum spirit <200 mg/l 

pH; 6-11 

Volume  <50 cubic metres per day 

The rate of discharge, plus domestic effluent flows <2.5 litres per second 

 

The existing trade Effluent Discharge is provided within Annex L – Effluent Discharge Consent. 

4.4 Emissions to Land 
There are no emissions to land arising as a result of this permit variation.  

4.5 Odour 
Odour management and mitigation is a key issue for the Installation and has formed part of the 
primary design of the site. The site has been designed with a hierarchy of odour control and 
abatement measures to ensure that the potential for odour impacts is minimized.  
 

The existing (Simdean) Scrubbing Air Handling system treats all potentially odourous emissions from 
the building, key processing, drying and autoclaving process prior to discharge to the environment  
 

The system comprises five separate two stage scrubbing systems each extracting approximately 
50,000m3/hr air from the process and building areas.  
 

The five systems are arranged in parallel and are capable of extracting a total of up to 250,000 m3/hr 
of air.  Each system consists of two packed tower chemical scrubbers in series with an exhaust fan and 
exhaust stack located after the chemical scrubbing towers.  The changes introduced by this variation 
(i.e. the switching to a predominantly clinical waste feedstock and very significant reduction in 
throughput) significantly reduces the odour potential for the site9.  
 

Each line of the Simdean scrubbing system contains a primary packed counterflow scrubbing tower to 
dose and treat the extracted air. Within the tower scrubbing liquor is pumped to the top of the 
packed bed and distributed over the packing via a number of spray nozzles. The second stage 
scrubber (essentially a repeat of the first stage) is interconnected to the primary stage scrubber and 
final treatment is achieved. The two scrubber units are connected via mist eliminators to minimise 

 
9 The original design performance of the Simdean unit assumed that >320,000 TPA of putrescible materials would be processed through the 
plant, which is no longer the case. All clinical waste is double bagged and sealed upon entry to site. All shredding is fully enclosed and 
extracted. 
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droplet carry over from the first tower and prevent reactions between the chemicals used in each 
tower.  
 

Scrubbing liquor reagent chemistry comprises dilute caustic soda and sodium hypochlorite, which aid 
in the absorption process.  All chemical additions are controlled via process sensors located in the 
scrubber recirculation pipework.   The chemical dosing system comprises two pumps located in a pair 
of dosing cabinets and are linked via pipework to the chemical storage tanks external to building.  
Control of chemical dosing is through measurement of pH and (oxidation reduction potential (ORP) of 
the scrubbing liquor.  
 

The exhaust gas is then directed to an exhaust fan and from there is emitted to atmosphere via five 
individual 13m high exhaust stacks (A14 – A18). 
 

Scrubbing liquor is regularly refreshed to keep the level of contaminants and salts to a minimum.  
Each scrubbing tower is fitted with a separate holding tank from which a blowdown pump discharges 
the scrubber liquor to an effluent holding tank external to the building prior to treatment within the 
wastewater treatment plant.  In order to minimise water use at site, the grey water (essentially clean) 
wash waters discharges (up to 70 litre / min of sodium hypochlorite dosed liquor) from the bin wash 
systems are used to partially dose the scrubbing systems 
 

The scrubbing chemistry of System 2 and 3 have been updated to enable the removal of ammonia 
(through the addition of sulphuric acid scrubbing reagents) from treated clinical waste streams as 
required by the clinical waste regulations. The introduction of acidic scrubbing liquor has required the 
fitting of an additional droplet eliminator section between the two towers.  This prevents carryover 
and unwanted reactions between scrubbing liquors in the second tower.   
 

In addition, a probe atomizer unit will be utilised within the waste reception area for the suppression 
of odour during delivery if required.  
 

Air from the enclosed clinical waste area encompassing the conveyors, shredders and two autoclaves 
will be drawn into these systems.   
 

Although the introduction of a drying plant on site introduces an additional odour source, a number 
of measures will be in place to ensure no additional offsite odour impact at neighboring receptors.  All 
emissions from the drying plant will be directed through the existing Simdean extraction and 
scrubbing system.  This will ensure that any potentially odourous compounds are treated prior to 
release.   
 

Additionally and most significantly, the highly odourous air associated with the non-condensable 
gases produced by the autoclaving processes will be thermally oxidized through the pyrolysis unit 
combustion chamber, thereby ensuring any potentially odourous emissions are thermally destroyed 
prior to emission to atmosphere. 
 

An updated Odour Management Plan is provided within Annex J – Odour Management Plan.  
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Table 4.8: Odour Management Summary 

Tier Reference Description 

1 Inventory control As part of this permit variation, the Installation will typically accept between 

50,000 - 100,000 tonnes of wastes per annum, of which up to 50,000 tpa is 

anticipated to comprise clinical wastes.  
 

The site will be operated such that there is never more than 7 days inventory 

awaiting processing and will be managed in a manner that prevents wastes 

being accepted into the site in the event that the site is inoperable.   
 

All wastes accepted on site will be required to be pre-declared and be 

deemed acceptable by a trained site operative prior to the transportation 

and delivery to site. All waste accepted on site will be inspected on arrival to 

ensure compliance with the agreed ‘Waste Declaration Form’ and that it 

does not have any malodourous properties. 
 

Waste acceptance and inventory controls are covered in the procedures 

provided within Annex G – EMS Summary. 

2 Sealed Building The building that houses all plant has been designed to be airtight, sealed 

and operated under negative pressure through the air extraction system.  
 

Internal extraction and air curtains are provided on the entry doorways of 

the reception area. 
 

The pyrolysis fuel feedstock bunkers are entirely enclosed storage systems.  

3 Odour Abatement All potentially odourous air extracted from within the building and key 

process equipment is treated by a Scrubbing Air Handling System. The odour 

treatment plant operates at all times when waste is present onsite. 
 

Non-condensable gases and pathogen containing emissions are thermally 

destroyed by the pyrolysis plant prior to release to atmosphere.  
 

4.6 Noise 
An environmental noise impact assessment has been carried out addressing the noise impacts for the 
proposed operation of the Graphite Resources site.  
 

The noise impact assessment considers the environmental noise impact as expected at the nearest 
noise sensitive receptors (NSRs) arising from all anticipated operation of the plant and processes to be 
associated with the proposed development (including both new and existing plant) and compared to 
the pre-existing environmental noise climate. 
 

The design of the plant has taken into account the potential noise impacts on the environment and 
neighbouring receptors. The nearest existing residential noise sensitive premises (NSRs) to the site is 
the Premier Inn hotel as located off Derwenthaugh Road, approximately 180 metres to the south east 
of the site boundary. 
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Accordingly, the processing plant and associated equipment has been designed in accordance with 
best practice and to ensure that internal noise does not present an issue to the employees at the site 
under the Control of Noise at Work Regulations and to ensure that noise breakout does not lead to 
noise nuisance at the identified sensitive receptors. 
 

Noise Abatement Measures  
All key components of the plant have been specified to meet a noise specification such that the 
occupational noise exposure limits as defined by the EC Physical Agents Directives, the regulations 
(Control of Noise at Work Regulations) and the requirements of BS4142 are met. 
 

A Noise Impact Assessment has been produced which takes into account the existing and proposed 
operations on site. It must be noted that this assessment takes into account the installation of six gas 
engines externally onsite.  In reality nine will be installed internally within acoustic enclosures, as 
such, the proposed development will have even less impact than that predicted within this 
assessment.  Please refer to Annex E – Noise Impact Assessment for more information.  
 

The identified noise generating plant and equipment associated with the plant have been identified in 
Appendix E – Noise Source Schedule provided within the Noise Impact Assessment (Annex E – Noise 
Impact Assessment).  
 

Table 4.9 below shows the BAT justification for noise prevention on site. 
 

Table 4.9: BAT Justification for Noise 

Indicative BAT Justification 

• Maintenance 

• Plant 

• Equipment 

• Fans 

• Bearings 

• Vents 

• Building Fabric 

• Other 

Appropriate preventative maintenance will be 

provided for the various elements of the installation. 

This will ensure no deterioration of plant or 

equipment that would give rise to increases in noise. 

Control Techniques and comparison with BAT 

indicative thresholds 

Control techniques will be in line with BAT. The 

noisiest equipment is housed in acoustic enclosures. 

Reasonable Cause for Annoyance – Sensitive 

Receptors/Complaints? 

The facility will not give rise to reasonable cause for 

annoyance. In the unlikely event that complaints are 

received measures described in the integrated 

management system will be put in place. 

Noise Survey 
Please refer to the noise assessments provided within 

Annex E – Noise Impact Assessment. 
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4.7 Waste Summary 
The proposed introduction of clinical waste streams onsite will not give rise to significantly different 
volumes of waste to that already permitted.   The primary waste stream from the pyrolysis units will 
comprise char material.  This will be exported offsite for disposal.  
 

Table 4.10 below shows a tabular summary of the wastes proposed by the clinical waste autoclaving 
process.  
 

All other waste production will be as per the existing permit. 
 

Table 4.10: Waste Disposal Summary 

Waste EWC Code 
Approx. 

Annual Quant 
Source R / D Code 

Environmental 

Fate 

Pyrolysis Char  2,500 tonnes Pyrolysis 

Plant 

R1 (use as a fuel) Exported off site 

as a biochar fuel 

Wash down 

waters 

19 11 06 2,000 tonnes Reception 

hall 

D8 Treatment Treated at the 

onsite WWTP 

Recovered 

metals 

19 12 02 

19 12 03 

 

400 tonnes Metal 

Separation 

Unit  

R13  

Storage of wastes 

pending any of the 

operations numbered 

R1 to R12 (excluding 

temporary storage, 

pending collection, on 

the site where it is 

produced) 
 

Removed off site 

for recycling 

Inert Material Various  Density  

Separator 
R13  

Storage of wastes 

pending any of the 

operations numbered 

R1 to R12 (excluding 

temporary storage, 

pending collection, on 

the site where it is 

produced) 
 

Removed off site 

for recycling 
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5 ENVIRONMENTAL MONITORING  

5.1 Emissions to Air 
All emissions from the pyrolysis units will remain as currently permitted.  
 

Pyrolysis Plant 
All flue gas emissions produced by the pyrolysis retort the will be continuously monitored for volume, 
temperature and O2 and controlled in accordance with the DCS and SCADA systems. 
 

The plant will have continuous emissions monitors (CEMS) located on the exhaust flue of the 
combustion plant (Emission Point A1 and A2).   
 

Although not technically required, the pyrolysis CEMS will be IED/WID complaint and continuously 
monitor HCl, HF, NO, NO2, N2O, NOx, NH3, O2, SO2, VOC, particulates, H2O, temperature, pressure and 
flow. TOC will be analysed by a Flame Ionisation Detector. HF will be assessed through the surrogate 
monitoring of HCl. 
 

The dust monitor provides added flow, stack pressure and temperature measurements. All analysers 
are provided with remote control, calibration & maintenance. 
 

The continuous monitoring equipment will operate on a 24-hour basis and will include the ability for 
on-line monitoring of the gas concentrations and provide for any out-of-tolerance indications to be 
monitored by remote staff.  
 

All CEMS equipment and associated platforms and sampling ports installed on site will meet the 
requirements of the Environment Agency Technical Guidance Note M2. All CEMS equipment shall be 
MCERTS approved.  
 

Procedures will be created for monitoring undertaken at the site. These procedures will conform to 
M1 and M2 guidance and those required by the operator monitoring and assessment scheme and are 
incorporated into the sites EMS system.  
 

The CEMS will be used such that: 

• The values of the 96% confidence intervals of a single measured result at the daily ELV shall 
not exceed the following percentages: 

− Carbon Monoxide – 10%  
− Sulphur Dioxide – 20% 
− Oxides of Nitrogen (NO and NO2) – 20% 
− Particulate Matter – 30%  
− Total Organic Carbon – 30%  
− Hydrogen Chloride – 40% 

• Valid half-hourly average values or 10-minute averages shall be determined within the 
effective operating time from the measured values; 
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• Where it is necessary to calibrate or maintain the monitor resulting in data not being available 
for a complete half hour period, the half-hourly average or 10-minute average shall in any 
case be considered valid if measurements are available for a minimum of 20 minutes or 7 
minutes during the half-hour or 10-minute period respectively; 

• Daily average values shall be determined as the average of all valid half-hourly average or 10-
minute average values within a calendar day; and 

• No more than ten daily average values per year shall be determined not to be valid.  
 

Medium Combustion Plant 
In accordance with the Medium Combustion Plant Directive, periodic monitoring of the gas engines 
will be carried out within four months of the start of operation and at least every three years in 
accordance with Technical Guidance Note (Monitoring) M5 – Monitoring of Stack Gas Emissions from 
Medium Combustion Plants and Specified Generators. 
 

Microbial emissions 
Bioaerosol emissions monitoring will be undertaken using spore suspensions in accordance with the 
Guidance.  
 

As the site shreds waste prior to autoclave treatment, a preparation of dry or liquid suspension of 
bacillus spores in a number of sealed small volume plastic containers will be prepared in a laboratory 
environment and dispersed throughout the load and process.  A minimum of 1 x 106 spores per gram 
of total waste load will be used.   
 

Both air (using Anderson or slit samplers or equivalent) and surface (using settle plates) monitoring 
will be undertaken during commissioning and then at the frequency determined by the Guidance. 
 

The monitoring programme will determine the number of samples and locations to ensure that the 
results can be quantitively related to the input dose.  Samples will be taken: 

• Prior to processing seeded waste (control sample); 
• At intervals during processing seeded waste where potential emissions may be released e.g. 

during shredding, during autoclaving, during unloading of treated material; 
• Periodically for at least 2 hours following the autoclave process.   

 

Air monitoring will be undertaken at the following locations: 
• Around identified point sources (shredders and Scrubbing Stacks); 
• At the site boundaries; 
• Within the Reception Hall; 
• At entrances and exits to the Reception Hall;  
• Bin washing enclosure; and 
• Any other relevant onsite locations e.g. site offices. 

 

Surface monitoring will be undertaken using settle plates in a grid like pattern around the site in order 
to calculate the total number of organisms that have settled per hour for each grid square and the 
site as a whole. 
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5.2 Emissions to Controlled Water  
There are no emissions to controlled water resulting from this permit variation, therefore no 
monitoring is required. 

5.3 Emissions to Sewer 
Any emission to sewer (S1) will be subject to the requirements of the existing permit and discharge 
consent. 

5.4 Emissions to Land 
There are no process emissions to land arising from the proposed variation. Therefore, no monitoring 
is required.  

5.5 Monitoring Frequency 
The pyrolysis units will be subject to a range of process monitoring as currently permitted and which 
comply with the requirements of the EA M1, M2 and IED guidance requirements.   
 

In addition, the autoclaves used for the treatment of clinical wastes will require monitoring for 
efficacy in accordance with the Appropriate Measures for Permitted Facilities that take Health Care 
Waste Guidance as well as microbial monitoring around site.  These will be below the ELVs stipulated 
within the guidance.   
 

All other monitoring on site will be remain as currently permitted.  
 

Table 5.1: Monitoring Frequency 
Emission Point Parameter Monitoring Frequency Methodology 

A1 and A2 

Pyrolysis Units 

• Particulate Matter 

• Total Organic Carbon 

• Hydrogen Chloride  

• Carbon Monoxide 

• Sulphur Dioxide 

• Oxides of Nitrogen 

Continuous daily average BS EN 14181 and BS EN 

15267-3 

• Hydrogen Fluoride Periodic over 1 hour 

minimum period  

 

Quarterly in first year then 

bi-annual 

BS ISO 15713 

• Cadmium & thallium 

and their compounds 

(total) 

• Sb, As, Pb, Cr, Co, Cu, 

Mn, Ni, V and their 

compounds (total) 

Periodic over minimum 30 

minute, maximum 8 hour 

period 

 

Quarterly in first year then 

bi-annual 

BS EN 14385 

• Mercury and its BS EN 13211 



Graphite Resources (DEP) Ltd 
Permit Variation Application 

  

  
 

SOL1910CC01       
 
   

 

P a g e  | 58 

compounds 

• Water vapour Continuous BS EN 14181 

• Dioxins and furans 

• Dioxin -like PCBs 

• PAHS 

Periodic over minimum 6 

hours, maximum 8 hour 

period 

 

Quarterly in first year then 

bi-annual 

BS EN 1948 1, 2, 3 and 4 

 

BS ISO 11338-1 and -2 

A3 – A11 

Gas Engines 
• Oxides of Nitrogen 

• Carbon Monoxide 

First measurement within 

4 months of the start of 

operation 

 

At least once every 3 years 

Technical Guidance Note 

(Monitoring) M5 – 

Monitoring of Stack Gas 

Emissions from Medium 

Combustion Plant and 

Specified Generators 

A12 - 

Emergency Flare 

No parameters set No monitoring required 

(hours run only) 

- 

A13 – Gas back 

up boiler  

No parameters set No monitoring required - 

A14 – A18 

Odour 

Scrubbing 

Towers 

No parameters set No monitoring required - 

N/A Microbial Suspension 

Testing - Air & Surface 

Monitoring 

Hourly throughput < 750 

kg – 6 monthly for first 6 

months of operation 

followed by annually  

 

Hourly throughput >751kg 

– quarterly for first 6 

months followed by 6 

monthly 

EA Guidance 
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6 BAT APPRAISAL – COMBUSTION ACTIVITIES 

6.1 Technology Appraisal  
The use of advanced conversion through pyrolysis has been outlined as BAT for the site within the 
previous application and as such has not been reiterated here.  The pyrolysis plant allows for the 
recovery of the energy in the feed fuels in the form of a cleaned product gas that allows for 
significantly higher heat and energy recovery. 

 

BAT 
The following BAT demonstration is based on the BREF document for incineration and the sector 
guidance. The BAT demonstration is summarised in the following tables. These detail all of the 
indicative BAT requirements insofar as they apply to this process. 
 

Table 6.1: BAT Justification 

Indicative Requirement BAT justification 

Incoming waste and raw materials management 

Waste code 

The pyrolysis plant will only pre-treated onsite processed feedstocks that have 
undergone shredding, steam sterilisation, drying and separation. All materials 
processed on site will be subject to stringent monitoring requirements to 
ensure ongoing compliance and adherence to the required specifications.   

The waste codes from the List of Wastes (England) Regulations 2005 that are 
accepted by site are identified in Section 3.4. 

Pre-treatment 
All materials processed through the pyrolyser will have already been subjected 
to pre-treatment onsite via a shredder, autoclaving, drying, metal separation 
plant and density separation.  

EMS 
The Operator operates an environmental management system which has been 
updated as a result of this permit variation. The system ensures that 
procedures are in place for fuel input and raw material management.   

Odour control – storage 

The existing Scrubbing Air Handling system has been designed to ensure all 
potentially odourous emissions from the building will be treated and 
discharged to atmosphere odour free. Air is drawn into the scrubbing towers 
where it is subjected to a chemical and water rich environment which destroys 
odour, killing bacteria and breaking down organic chemicals.  

The combustion process itself has no significant potential for odours as the 
combustion effectively destroys any odorous compounds. 

Fire fighting 

The Main Building is equipped with a Fire Detection System and Fire 
Suppression System. 

In the event of a major fire any potentially contaminated fire water will be 
diverted to sewer and discharged in accordance with the sites discharge 
consent. 

The site has developed a Fire Prevention Plan that complies with the 
Environment Agency’s Fire Prevention Plan Guidance. 
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Table 6.1: BAT Justification 

Indicative Requirement BAT justification 

The Fire Prevention Plan relates to the internal storage of all waste and 
provides the necessary information on site infrastructure, storage locations, 
storage practices, monitoring equipment and emergency response 
procedures.  

Please refer to the sites Fire Prevention plan provided within Annex G – Fire 
Prevention Plan. 

Storage of fuel and 
treatment chemicals 

Treatment chemicals will be stored in drums, IBC’s or tanks (whichever are 
required for the quantity needed to be held in storage). These will be stored in 
the building and / or on hardstanding, within bunded areas that can contain 
110% of the largest drum or 25% of the total storage capacity, whichever is the 
greater. 

Preventing rainwater 
contamination 

There are no external processes on site. Surface water run-off from the site 
roads will enter the existing surface water drainage system. 

Incoming waste covered 
Incoming clinical wastes are transported in secured trailers, within lidded bins 
and bagged.    

Litter avoidance 
Litter is not a problem on site. If litter does arise a litter patrol will be initiated 
at the end of each working day. 

Maximisation of 
homogeneity of feed 

Homogeneity of the waste is achieved by pre-treatment on site.  

Inspection and removal 

All incoming wastes are subject to visual inspection upon arrival onsite. A 
waste rejection procedure is in place for unsuitable loads/part loads/items 
within a load.   

A quarantine area is available on site. 

Feed transfer 

Feedstocks will be transferred into the fuel feeding system which will supply 
the pyrolysis units. This allows a continuous feed into the retort. This is an 
automated system. The control system automatically controls the feed of fuel 
to the retort. 

Control of dust emissions 

The waste is delivered and stored within an enclosed building and enclosed 
conveyors so dust generation is further minimised.  

Drop heights will be minimised during loading and tipping operations. 

Char will be stored within a sealed silo. 

Odour prevention 

No aspect of the pyrolysis process is considered to have the potential for 
odour releases. 

The Operator operates to an environmental management system (EMS) that 
includes procedures relating to all reception and handling areas. 

Waste Charging 

Automatic waste feed 
prevention system 

The Installation is provided with a control system that automatically controls 
the feed of fuel to the combustion systems.  At start-up fuel cannot be fed to 
the pyrolysis retort until the retort reaches the required operating conditions. 

The feed systems for the combustion processes are automated and in the 
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Table 6.1: BAT Justification 

Indicative Requirement BAT justification 

event of temperature loss or departure from operating conditions the process 
will automatically shut down in a controlled manner. 

Furnace interlock 
The fuel feed system for the pyrolysis systems are interlocked with the 
combustion vessel conditions to prevent feed taking place when combustion is 
inadequate or other parameters are not within limits. 

Airtight charging design, with 
interlock for chute or hopper 

The transfer of waste to the retort is controlled. The waste will be transferred 
via a conveyor system into the retort. This is continuously fed into the retort. 

In the event of the combustor deviating from its normal operating conditions, 
the control system will automatically alter the waste feed rate to ensure 
optimum conditions are achieved.  

Charging rate and firing 
diagram, throughput rate, 

optimised combustion, 
waste residence time 

Firing diagrams are not relevant for the pyrolysis systems as conventional 
burning does not take place of solid fuel / waste in this process.  

Feed of Waste 
All fuel feedstocks will have already been subjected to pre-treatment prior to 
processing in the pyrolysis plant. All fuel feedstocks are subject to waste 
acceptance and specification. 

Furnace Requirements 
Under the requirements of IED Article 42, the temperature and residence time 
requirements of IED Ch.IV are not considered applicable. 

Validation of combustion 
conditions 

Under the requirements of IED Article 42, the temperature and residence time 
requirements of IED Ch.IV are not considered applicable. 

Measuring oxygen levels 
Measurement of oxygen is taken by extractive measurement in the stack as 
part of the emissions monitoring package to allow sample data to be 
converted to standard conditions.  

Combustion Control 
There are numerous temperature measuring positions throughout each of the 
thermal processes which ensure correct combustion conditions at all times 
including at the point of final combustion.  

Dump stacks and by-passes 
There will not be any dump stacks or by-passes during normal operation at the 
installation. 

Flue gas recirculation FGR is not applicable for pyrolysis plants 

Cooling systems 
 

All quench water cooling systems will utilise biocides / water treatment 
chemicals. All plants will be operated in compliance with HSE  L8 

Boiler design 
Pyrolysis Systems: All gases are cleaned and scrubbed to remove chlorine 
containing compounds. Combustion of the syngas does not release dioxins. 

Environmental Performance 
Indicators 

Key process performance indicators will be devised in discussion with the 
Agency prior to commencement of operation of the facility. 
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6.2 Resource Efficiency and Climate Change 
 

Basic Energy Efficiency Measures 
The plant and ancillaries have been designed to operate with a high level of energy efficiency. Key 
energy efficiency measures that have been included within the design of the plant are as follows: 
 

• All plant and equipment will be individually monitored and controlled using a SCADA 
monitoring system and DCS controls, optimised for efficiency of operation; 

• All heat generated by the pyrolysis combustion plant will be recovered and either used by the 
existing autoclave process or used in the production of electricity; 

• All aspects of the combustion plant are controlled in real time to ensure maximum thermal 
efficiency and operational control; 

• All plant energy data will be monitored and recorded and targeted to ensure optimal plant 
performance; and 

• As part of the company’s environmental management system, targets will be set regarding 
the increased thermal efficiency of the plant. 

An energy balance for the pyrolysis units has been provided within Annex B  – Technical Information. 
It is anticipated that this will be confirmed as part of an improvement condition within the permit.  
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7 BAT APPRAISAL – CLINICAL WASTE  

7.1 Introduction  
The autoclave process and pyrolysis processes are already permitted and have previously 
demonstrated BAT. This BAT justification relates solely to the proposed autoclaving of clinical waste 
and has been carried out in accordance with the consultation draft ‘Appropriate Measures for 
Permitted Facilities that take Healthcare Wastes’ (May 2019).  
 

This has been carried out to show that the facility meets the stringent requirements of the 
consultation draft. 
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Table 7.1: Consultation Draft ‘Appropriate Measures for Permitted Faculties that take Healthcare Wastes’ BAT Comparison 

Guidance Technical Requirement  

Environmental Management System (EMS) Justification 
All sites must have an up-to-date environmental management system. 

The site has an Environmental Management System which includes appropriate environmental 
management plans which will be in accordance with the Guidance.  
 

The site also has separate waste acceptance procedures for the clinical waste operations on 
site.  
 

Please refer to Annex F – EMS Summary for more information.  

The EMS must incorporate the following features: 

• Management commitment, including senior managers 

• Environmental policy defined by senior managers which includes the continuous improvement of the facilities 
environmental performance  

• Establish procedures, objectives and targets needed for environmental performance alongside financial planning 
and investment 

• Implement environmental performance procedures 
• Ensure environmental performance checks and with resultant corrective action 
• Senior management to review the EMS to check it is still suitable, adequate and effective 

• Review the development of cleaner technologies and their applicably to site operations 

• If designing new plant the environmental impacts from the plant operating life must be assessed along with 
eventful decommissioning. 

• Apply sectoral benchmarking on a regular basis by comparing site operations with the requirements of relevant 
sector guidance and those carried out by others in the sector. 

• Carry out appropriate waste stream management 
You have: 

• an inventory of waste water and waste gas streams 

• a residues management plan 

• an accident management plan 

• an odour management plan, if required 

• a noise and vibration management plan, if required 
Staff Competence 
Sites must be operated at all times by an adequate number of staff with appropriate qualifications and competence.  

The site will have a suitably qualified Site Manager specifically for the clinical waste operations 
on site.   

You must have appropriately qualified managers for your waste activity who are members of government approved 
technical competence scheme.  
Accident Management Plan 
As part of the management system you must have a plan for dealing with any incidents or accidents that could result in 
pollution. 

The site has an Accident Management Plan which addresses the requirements of the clinical 
waste guidance.  
 

Please refer to Annex G – Accident Management Plan for more information. 
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Accident Prevention Measures 
You must take the following measures where appropriate to prevent events that may lead to an accident: 

• Record Keeping and Procedures; 
• Segregating Waste 
• Preventing Accidental Emissions; 
• Security Measures; 

• Fire Prevention 

• Other Accident Prevention Measures. 

All measures detailed within the Guidance will be adhered to in order to reduce the likelihood 
of accidents taking place on site.   
 

Site will have a detailed record keeping procedures to ensure that all records of accidents etc 
will be recorded in the site diary. 
 

Waste will be segregated in accordance with their hazardous properties. 
 

The site has a sealed drainage system which ensures that any spillages / waters are contained 
on site.  
 

The site has 24/7 security and relevant measures to provide necessary security on site.  

Contingency Plan and Procedures 

You must have and implement a contingency plan that meets the relevant measures stated within the Guidance.  
The site will have a contingency plan which meets all the necessary measures stated within the 
Guidance.  

Treatment and Incineration Sites Only 
Your management procedures and contingency plan must identify and have the relevant procedures in place detailed 
within the Guidance.  

Only pre-treated non-hazardous clinical wastes will thermally treated on site. All relevant 
procedures have been provided within the sites EMS systems.  
 

Only sterilized and treated clinical wastes will be thermally treated.  
 

Disinfection procedures will be in place for maintaining the equipment.  
 

Audits will carried out in line with the auditing requirements stated within the Guidance.  

You must carry out appropriate disinfection procedures when maintaining equipment (or parts of equipment) 
contaminated with untreated clinical waste.  

Your management system must include procedures for auditing your performance against all the contingency measures 
detailed above and for reporting the audit results to the site manager. 

Plant Decommissioning  

You must consider the decommissioning of the plant at the design stage and make suitable plans to minimise risks during 
later decommissioning. 

Decommissioning of the plant will be considered at all stages of the project. 
 

As the autoclave is existing, if potential problems are identified then a programme of design 
requirements will be put in place.  

For existing plants where potential problems are identified you must put in place a programme of design improvements.  

Waste Stream Management Appropriate Measures  

Waste pre-acceptance and characterisation 
You must implement waste pre-acceptance procedures so that you know enough about a waste (including its composition) 
before it arrives at your facility.  

Graphite Resources have a dedicated clinical waste pre-acceptance procedure (GR-C01 – 
Clinical Waste Pre-acceptance) which has been written in accordance with the new Guidance. 
  
All required analysis, auditing and summary reports will be carried out in line with the 
procedures. 

Waste Acceptance 
You must carry out waste acceptance procedures to check the characteristics of the waste received matches the 

Graphite Resources have a dedicated clinical waste acceptance procedure (GR-C02 – Clinical 
Waste Acceptance) which has been written in accordance with the new Guidance.  
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information you obtained during waste pre-acceptance.  All required inspection, storage and inspections will be carried out in line with the procedures. 
Waste Tracking 
You must use a computerised tracking system to update information about the available capacity of the waste quarantine, 
reception, general and bulk storage areas of your facility. You must use a pre-booking system to make sure that you have 
enough waste storage and process capacity for the incoming acceptable waste. 

Graphite Resources will use a computerised tracking system in line with the Guidance which 
will hold all the necessary information generated during pre-acceptance, acceptance, storage, 
treatment and removal off-site. 

Waste Storage, Segregation and Handling Appropriate Measures  

All waste should be stored, segregated and handled in accordance with the appropriate measures detailed within the 
Guidance.  

Graphite Resources have a dedicated clinical waste storage and reception procedure (GR-C05 – 
Clinical Waste Reception and Storage) which has been written in accordance with the new 
Guidance.  
 

All clinical waste will be stored within lockable, rigid, leak-proof bins within the holding areas 
located within the building. Maximum storage capacities will never be exceeded. All bin lids will 
be securely closed. 
 

Waste will typically be processed immediately and not be stored for longer than 7 days. 
Compaction of Healthcare Waste 
You must not compact or compress infectious clinical waste by mechanical or manual means. 

There will be no compaction of healthcare waste carried out on site.  

Waste Treatment Appropriate Measures   

General Waste Treatment  
You must fully understand, monitor and optimise the waste treatment process to make sure that you treat waste 
effectively and efficiently. The treated output material must meet your expectations and be suitable for its intended 
disposal or recovery route. You must identify and characterise emissions from the process and take appropriate measures 
to control them at source. 

The autoclaving process will be monitored to ensure that waste is effectively and efficiently 
treated. Once treated, the sterilised waste will be stored within the fuel bunkers prior to use as 
a fuel within the onsite pyrolysis plant.  

You must provide adequate process descriptions of your treatment activities, and the abatement and control equipment 
you are using.  

This permit application includes all the relevant information in order to adequately describe 
the process, abatement and control equipment.  

You must also include a description of the protection provided during abnormal operating conditions to make sure you 
continue to comply with permit conditions. Abnormal operating conditions include: 

• unexpected releases 

• start-up 

• momentary stoppages 

• shut-down 

In the event of abnormal operating conditions (i.e. unexpected releases, momentary 
stoppages) the autoclaving process will be shut down until it is able to be operated correctly. 
 

In the unlikely event the breakdown goes on for longer than 7 days, waste will be exported off 
site to a different processing / storage facility.  

You must demonstrate that your treatment process will make sure that clinical waste is ‘rendered safe’, as defined in 
Health Technical Memorandum 07-01 – Safe Management of Healthcare Waste. 

The autoclave process sterilises the clinical waste ensuring the waste is ‘rendered safe’ as 
defined in Health Technical Memorandum 07-01 – Safe Management of Healthcare Waste. 
 

The autoclaves are designed to achieve the iSTAAT Level IV of microbial inactivation (8 log10 or 
greater reduction) with minimum operating parameters of 155°C and steam pressure of 4.5 – 
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5.5 bar. 

You must have tested and validated each treatment device you use as part of a site commissioning validation programme.  The autoclaving of clinical waste will be validated as part of the commissioning validation 
programme.  

You must carry out appropriate efficacy testing to measure and demonstrate that your process can effectively treat clinical 
waste on an ongoing basis.  

Efficacy testing will take place to measure and demonstrate that the process can effectively 
treat clinical waste.  

Your treatment process must, as a minimum, meet the Level 3 criteria provided by the International Society of Analytical 
Assessment of Treatment Technologies (iSTAATT) if you treat infectious waste. Or it must meet the level 4 criteria if you 
treat certain bio-hazardous waste (for example, laboratory waste).  

The site will accept infectious wastes.  The autoclaves are designed to achieve the iSTAAT Level 
IV of microbial inactivation (8 log10 or greater reduction) with operating parameters of 155°C 
and steam pressure of 4.5 – 5.5 bar.  

Your treatment process must not shred or macerate untreated infectious wastes before the disinfection step unless the 
plant used is specifically designed and built to provide full bioaerosol containment. This would be provided by operating 
the plant under negative pressure, with air drawn away from the feed hopper entrance and passed through High Efficiency 
Particulate Air (HEPA) filters. Feed hoppers must have doors on the opening to contain bioaerosols and other potential 
emissions. The doors must be closed whilst the shredder or macerator plant is operating with process interlocks or 
equivalent measures in place to prevent the plant operating when the doors are open. Shredded or macerated waste must 
remain within the bioaerosol containment system until it has been disinfected. 

The clinical waste will be shredded prior to sterilisation within the autoclaves within specially 
designed clinical waste shredders.  The entire system including the shredders, conveyors and 
interim stores are enclosed, with all air extracted and passed through a High Efficiency 
Particulate Air (HEPA) filter prior to treatment within the Scrubbing Air Handling System.  
 

The feed hoppers have doors which will be shut during the shredding of the waste to contain 
any emissions.  
 

The shredded waste will be transferred to an interim store where it will accumulate until a full 
load is ready for loading into the autoclave system via sealed conveyor system. 
 

These BAT requirements are met.  
Human anatomical waste must be made unrecognisable and this means that it is generally treated by incineration.  N/A – Human waste will not be accepted on site.  
You must exclude the following wastes from alternative treatment activities: any waste containing waste medicines and 
chemicals, waste contaminated with cytotoxic and cytostatic medicines, anatomical waste (identifiable human or animal 
tissue arising from healthcare) and dental amalgam 

N/A – None of these wastes will be accepted on site. 

You must exclude biohazard waste from alternative treatment activities.  N/A – Biohazard waste will not be accepted on site. 
You must also exclude sharps boxes containing any of the excluded wastes in the bullets points above or sharps that are 
contaminated with hazardous medicines in any quantity.  

N/A – No sharps will be accepted on site.  

You must not accept the following wastes for alternative treatment unless you have provided additional justification to the 
Environment Agency and received their approval: 

• offensive/non-infectious wastes – coded as 18 01 04, 18 02 03, 20 01 99 in the LoW. 
Justification for the alternative treatment of these wastes must assess the impact on emissions to air and water from the 
facility and demonstrate that the treatment: 

• is effective (including validation of worst case scenario conditions); 

• is an efficient use of energy and raw materials; 

• enhances the recovery or recycling of the waste; 

• does not impede the treatment of any other wastes. 

Justification and approval from the EA will be agreed prior to accepting clinical waste on site. 
Only clinical wastes that are suitable for alternative treatment will be processed through the 
autoclave. 
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The following wastes must be treated (inactivated) at the site of production: class 3 and 4 genetically modified 
microorganism (GMM) cultures or contaminated material, hazard group (HG) 3 and HG 4 pathogen cultures or positive 
specimens, class 2 GMMs or HG 2 pathogen cultures or positive specimens 

N/A – these wastes will not be processed on site.  

Plant commissioning and validating the efficacy of treatment 
As part of the plant commissioning process, you must carry out performance validation tests to demonstrate that the 
treatment plant will render safe each of the waste types that your facility is permitted to treat. 

During the commissioning of the plant a validation test will be carried out which will be 
submitted to the EA for approval. This will be done before commercial operations start at the 
facility.  Validation protocol will be submitted to and approved by the Environment Agency as a 
pre-operational condition of the permit.  

Validation tests must be supervised by a suitably qualified, experienced and independent person and analysis must be 
carried out by an appropriately accredited laboratory. For the treatment of infectious wastes, tests must be supervised by 
an appropriately qualified microbiologist and analysis undertaken at an accredited microbiological laboratory. 

The validation tests will be supervised by a suitably qualified professional with analysis carried 
out by an accredited laboratory.   

You must submit the results of the plant validation tests to the Environment Agency for approval. A validation report will be submitted to the EA for approval  

The validation report must detail the operating conditions and parameters of the plant under which you carried out the 
validation tests.  

The validation report will be carried out as per the requirements of the Guidance. 

For mobile plant, you must carry out site commissioning and validation tests before you start operations on the first 
deployment. 

N/A – Not mobile plant 

Waste produced by an alternative treatment plant that has not passed a validation test, or has not received approval from 
the Environment Agency, must be considered untreated until rendered safe by a validated and approved plant. 

Waste will not be deemed rendered safe prior to validation of the plant.   

You must repeat plant validation and send a validation report to the Environment Agency at the required points.  Validation will be repeated in accordance with the Guidance. 

Validation tests for infectious wastes 
You must use an appropriate certified test organism in the tests. 

Validation tests will be completed in accordance with the Guidance. 

You can use spore strips to validate thermal treatment plant if you can guarantee their integrity. That is, if you can insert 
them into the waste after the pre-shredding or maceration process and before the disinfection step or if there is no pre-
shredding or maceration before the disinfection step. You should use spore suspensions to validate chemical treatment 
plant or thermal treatment plant if you cannot guarantee the integrity of spore strips. 

Due to shredding the waste and therefore not being able to guarantee the integrity of the 
spore strips, spore suspensions will be used.  

You must use Bacillus atrophaeus (BA) or Geobacillus stearothermophilus (GS) for iSTAATT tests. You should use BA to test 
chemical treatment processes and those involving dry heat technologies. 

The autoclaves are designed to achieve the iSTAAT Level IV of microbial inactivation (8 log10 or 
greater reduction) with minimum operating parameters of 155°C and steam pressure of 4.5 – 
5.5 bar. 
 

Bacillus atrophaeus (BA) or Geobacillus stearothermophilus (GS) will be used for iSTAATT tests 
if considered necessary.  

You must use spore suspensions from the same batch number in the tests. If you use spore suspensions, you must add 
sufficient suspension to each load to make sure that ≥1 x 106 spores are present per gram mass of the total load 

Validation tests will be completed in accordance with the Guidance. For thermal treatment plant, the spores used must have a minimum certified D-value ≥1.8 minutes at either: 

• 121°C wet heat for GS   

• 160°C dry heat for BA 



Graphite Resources (DEP) Ltd 
Permit Variation Application 

  

  
 

SOL1906GR01       
 
   

 

P a g e  | 69 

The D-value is the time at temperature required to achieve a log (or 90%) reduction in relevant micro-organisms. For 
chemical treatment plant, where the D-value for the chemical disinfectant is not available, you must determine the D-
value and demonstrate it is comparable to the values reported in the literature. 

For thermal processes, the spores must be supported by the parallel use of either: 

• thermal indicator strips which indicate time and temperature of exposure 

• multi-point thermal data loggers co-located in the waste load 

The time and temperature combination of the indicator strips must be indicative of the plant operating parameters 
needed to achieve microbial inactivation. 

You must base the validation of plant performance for disinfection on: 

• the treatment of a worst case challenge load - in terms of spore strip containment or insulation and presence of 
interfering or inhibiting substances or items 

• the maximum quantity of waste that will be treated - that is the maximum batch size or throughput of the plant 

The worst case challenge load used must reflect the type and design of the treatment plant, specifically 

• whether the treatment process provides thermal or chemical disinfection  

• whether or not the waste is pre-shredded/macerated prior to disinfection 

The worst case challenge load used must be detailed and justified in the validation report. 
Here are example challenge loads for three test scenarios. 

• Spore strips - thermal treatment with pre-shredding or maceration 

• Spore strips - (thermal treatment without pre-shredding/maceration 

• Spore suspensions - assuming pre-shredding or maceration before or during treatment 

Validation test format for infectious wastes 
You must use an appropriate validation test format, which will depend upon whether you are using spore strips or 
suspensions. 

The validation test format for spore suspension provided within the Guidance will be used.  

Assessment methodology for infectious waste 
You must follow an appropriate assessment methodology, which will depend upon whether you are using spore strips or 
suspensions. 

The appropriate assessment methodology for spore suspension provided within the Guidance 
will be used 

Validation tests for medicinally contaminated wastes (if applicable) N/A – Medically contaminated wastes will not be accepted on site. 

Validation tests for chemically contaminated wastes (if applicable) N/A – Chemically contaminated wastes will not be accepted on site. 

 Validation tests for anatomical wastes (if applicable) N/A –Anatomical wastes will not be accepted on site. 
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Routine Plant Efficacy Testing Appropriate Measures 

You must monitor the treatment efficacy of each waste treatment plant regularly throughout its operational life to make 
sure that its performance is maintained and all waste is rendered safe. You must follow an appropriate testing methodology, 
which, for infectious wastes, will depend on whether you use spore strips or suspensions. 

Routine plant efficacy testing will take place on site.  

Appropriate measures when spore strip testing is required Due to shredding the waste and therefore not being able to guarantee the integrity of the 
spore strips, spore suspensions will be used. 

Appropriate measures where spore suspension testing is required 
The minimum frequency of monitoring and number of test runs and sub-samples per test run is specified in Table 5. (Page 
37) of the Guidance 

The minimum frequency of monitoring and number of test runs and sub-samples per test 
will be carried out in accordance with the Guidance.  

The methods you use for routine monitoring should normally be the same as those for site commissioning validation, unless 
parallel testing has identified an alternative method produces the same results. 

Routine plant efficacy testing will be carried out in accordance with the Guidance. 
For thermal processes, you must use thermal indicator strips or multipoint data loggers in parallel where possible. 

You must carry out quantitative enumeration of spore suspensions with a certified population 

You must carry out a single control run. 

In other respects, the procedures and quantitative criteria for success in the section on spore strips will apply. 

Emissions Control Appropriate Measures 

You must identify, characterise, control and monitor emissions from your activities that may cause pollution.  

Point source emissions to air 
You must contain and seal waste treatment plant (including shredders) to make sure that you collect, extract and direct all 
process emissions to an appropriate abatement system for treatment prior to release. 

All emissions from the autoclaving process, shredding plant, interim store and conveyors will 
be extracted and treated by the proposed HEPA filter and the upgraded Scrubbing Air 
Handling System. 

You must identify the main chemical constituents of the site’s point source emissions as part of the site’s inventory of waste 
gas streams, including VOC speciation if this has been identified in the emissions inventory and it is practicable. 

All extracted air from the clinical waste processing areas will be captured and treated 
through a Sodium Hypochlorite scrubbing process.  
 

Emissions will be water vapour only.  
 

Periodic testing of bacterial levels will be carried as required.  

You must make an assessment of the fate and impact of the substances emitted to air, following the Environment Agency’s 
air emissions risk assessment methodology. 

All potential emissions to air are treated within an alkaline scrubber. Liquor is then treated in 
a water treatment plant and discharged to sewer as trade effluent under consent. 
 

HEPA filter bodies will be disposed through the plant and sterilized and thermally treated. 

A wide range of pharmaceuticals and chemicals are used in healthcare. If processed these can result in emissions of volatile 
chemicals to air or, via condensers, to foul sewer. Your waste acceptance procedures should prevent waste containing 
chemicals or pharmaceuticals entering the treatment process. You should then provide abatement to treat and remove any 
residual emissions. 

The waste acceptance procedures will prevent waste containing chemicals or 
pharmaceuticals entering the treatment process. 

To reduce point source emissions to air (for example, dust and volatile organic compounds) from the physicochemical A HEPA filter will be installed on site to treat the emissions from the enclosed plant 
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treatment of waste, you must use one or a combination of the following abatement techniques: adsorption, biofilter, fabric 
filter, wet scrubbing, high efficiency particulate filter (HEPA) 

encompassing the conveyers, shredders and autoclaves.  Air extracted through the HEPA 
filter is then treated in the wet scrubbing system which has been upgraded to account for 
potential ammonia emissions from clinical wastes.  

You must assess and design vent and chimney locations and heights to ensure adequate dispersion capability.   All emissions from the autoclaving process, shredding plant and conveyors will be extracted 
and treated by the proposed HEPA filter and the sites existing Scrubbing Air Handling System, 
prior to discharge through scrubber stacks (A14 – A18). 

You must have procedures in place to ensure that you correctly operate, monitor and maintain abatement equipment. This 
includes the handling and disposal or regeneration of spent scrubber or filter medium. 

Graphite Resources will operate in accordance with a suite of operational procedures 
produced in accordance with the Guidance.   

You must have operating procedures to identify, prevent and control potential emissions of pathogens. 

You must use HEPA filters to prevent bioaerosol emissions from relevant point sources. All air from the clinical waste processing area, which will include point source emission from 
the shredders, will be extracted through a HEPA filter along with the sites existing upgraded 
Scrubbing Air Handling System. 

You must have procedures in place to make sure that HEPA filters are monitored (for example, by measuring the pressure 
drop across the filter) and maintained to achieve a minimum particle removal efficiency of 99.97% for particles ≥0.3μm 
diameter. 

Procedures will be in place to ensure that filter is monitored and maintained in accordance 
with the guidance.  

You must have procedures in place to make sure that HEPA filers are safely removed and disposed of. 

You should design and operate abatement systems to minimise water vapour plumes.  There will be no water vapour plumes.  

Fugitive emissions to air 
You must use appropriate measures to prevent emissions of dust and particulates, mud and litter. 

The waste accepted on site is not dusty, therefore a Dust Management Plan is not relevant 
for the proposed activities. 
 

In the event that dust did become an issue on site, a Dust Management Plan would be 
produced.  

You must have a dust management plan in place for relevant activities. 

You must design, operate and maintain treatment plant in a way that prevents and minimises fugitive emissions to air.  All equipment is sealed and extracted to prevent fugitive emissions to air. 

Your treatment plant must use high integrity components (for example seals or gaskets) and be fully contained and sealed 
with air extracted to appropriate abatement.  

All emissions from the autoclaving process, shredding plant and conveyors will be extracted 
and treated by the proposed HEPA filter and the sites existing Scrubbing Air Handling System. 

To prevent fugitive emissions, you must store, handle and treat odorous or dusty wastes (as identified through your waste 
pre-acceptance and acceptance procedures) in a building with access and egress points covered with fast-acting doors that 
default closed.  

All clinical waste will be stored, handled and treated in the sealed dedicated clinical waste 
area.  
 

All emissions from the autoclaving process, shredding plant and conveyors will be extracted 
and treated by the proposed HEPA filter and the sites existing Scrubbing Air Handling System. 

You must set up a leak detection and repair programme and use it to promptly identify and mitigate any fugitive emissions 
from treatment plant and associated infrastructure (for example, pipework, conveyors or tanks). 

A leak detection and repair programme will be in place.  

You must regularly inspect and clean all waste storage and treatment areas, equipment (including conveyor belts) and 
containers or carts. 

All areas will be regularly inspected and cleaned in line with the sites maintenance and 
cleaning schedules.  

Your maintenance and cleaning schedules must make sure tanks and plant are regularly cleaned to avoid large scale 
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decontamination activities. 

You must take measures to prevent the corrosion of plant and equipment (for example, conveyors or pipes).  All plant will be regularly inspected and maintained in accordance with the sites maintenance 
programme.  You must have an appropriate regular maintenance programme covering all plant and equipment.  

If you carry out bin or cart washing activities, you must design and operate the bin washing process and associated 
equipment in a way that prevents emissions to air (for example, carrying out this activity in a contained or enclosed system). 

The onsite bin washing area is an enclosed area and will be designed and operated in 
accordance with the guidance.  

You must fully enclose and contain pre and post-treatment shredder plant in order to prevent emissions. You must design 
and operate the shredder plant using appropriate process interlocks so that it cannot operate unless it is enclosed and 
contained (for example, only when the loading door on the hopper has been closed or sealed). Potential emissions from the 
shredder plant must be contained and extracted to an appropriate abatement system (for example, HEPA air filtration). 

All shredders, shredder doors and extraction systems will be safety interlocked to ensure 
that they cannot operate unless fully sealed.  
 

The shredder plant will be extracted and treated by the proposed HEPA filter and the sites 
existing Scrubbing Air Handling System. 

You should use contained or fully enclosed material transfer and storage systems and equipment (conveyors, hoppers and 
skips) where possible. 

The conveyors are fully enclosed and extracted and treated by the sites existing Scrubbing 
Air Handling System. 

If you operate a microwave facility, you must be aware that failures in containment might result in non-ionising radiation 
leaks.   

n/a 

Point source emissions to land and water: 
You must identify the main chemical constituents of the site’s point source emissions to water and sewer as part of the site’s 
inventory of waste water streams 

There will be no point sources to water from the autoclaving process. All runoff / washdown 
from the clinical waste handling area will drain via a separate drainage channel and be 
treated at the onsite wastewater treatment plant.  
 

All discharges of effluent from the autoclaves are treated and recovered in the existing waste 
water treatment plant. The plant has been designed to recover a majority of the grey water 
produced by the autoclaves.  
 

Effluent from the water treatment plant is discharged to the foul drain under consent.   

Discharges to water or sewer must comply the conditions of an environmental permit or trade effluent consent.  All discharges of effluent from the autoclaves are treated and recovered in the existing waste 
water treatment plant. The plant has been designed to recover a majority of the grey water 
produced by the autoclaves.  
 

Effluent from the water treatment plant is discharged to the foul drain under consent.   

In order to reduce emissions to water, if you need to treat waste water before discharge or disposal, you must use an 
appropriate combination of technique provided within the Guidance.  

You must direct waste compactor run-off to foul sewer or a sealed drainage system for on-site reuse or off-site disposal. 
Discharges to surface water or storm drains are not acceptable. 

N/A – No compactors on site. 

You must not discharge sharps, or medicines from washing reusable sharps bins, to surface water, storm drainage or foul 
sewer.   

N/A – The site will not accept sharps one site. 

You must direct wash waters from cleaning clinical or offensive waste carts to foul sewer or a sealed drainage system for off-
site disposal.  

Effluent from the enclosed bin wash area is routed to the wastewater treatment plant for 
treatment prior to discharge via sewer.  

The contents of clinical waste containers (bags, bins and boxes) must not enter foul, surface or storm drainage systems.  The site has a sealed system therefore this will not take place.  
 

Effluent from the enclosed bin wash area is routed to the wastewater treatment plant for 
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treatment prior to discharge via sewer. 

For chemical treatment processes, you must consider whether you need to neutralise effluent (disinfectant) before 
discharging to water or sewer. 

N/A 

Fugitive emissions to land and water 
You must use appropriate measures to control potential fugitive emissions and make sure that they do not cause pollution. 

The site is sealed resulting in no fugitive emissions to land and water. 

All areas of the facility where waste is stored, handled or treated (including waste reception, despatch and quarantine areas) 
must have an impermeable surface and sealed drainage. 

The entire site is constructed on an impermeable surface complete with sealed drainage. 

You must have measures in place to prevent overflows and failures from tanks and vessels. Measures will be in place to prevent overflows and failures from tanks and vessels.  

You must collect and treat separately each water stream generated at the facility, for example, surface run-off water or 
process water. Separation must be based on pollutant content and treatment required. In particular you must make sure 
that you segregate uncontaminated water streams from those that require treatment. 

Run-off arising from cleaning / disinfection of the clinical waste area and process water from 
the autoclave process are collected within different drainage systems / holding tanks.  
 

Surface water run-off from external areas will be managed as existing.  

You must use suitable drainage infrastructure to collect surface drainage from areas of the facility where you store, handle 
and treat waste.  

The drainage system is sealed with all runoff / washdown collected within the holding tank 
and tankered off site for disposal. 

You must have design and maintenance provisions in place to detect and repair leaks. These must include regularly 
monitoring, inspecting and repairing equipment and the minimising underground equipment and infrastructure. 

A regular monitoring and inspection procedure will be in place to detect and repair leaks.  

You must provide appropriate buffer storage capacity at the facility to store waste waters. This must take into account: 

• potential abnormal operating scenarios and incidents  

• the nature of any polluting substances and their impact on the downstream waste water treatment plant and 
receiving environment 

The WWTP tanks provide appropriate buffer storage capacity to store waste waters.   
 

Any runoff / washdown is routed to the wastewater treatment plant for treatment prior to 
discharge via sewer.. 
 

Any discharges of effluent from the autoclaves are treated and recovered in the existing 
waste water treatment plant prior to discharge to the foul drain under consent.   

You must have appropriate measures in place to monitor, treat and re-use the water held in the buffer storage before 
discharging. 

You must take measures to prevent emissions from washing and cleaning activities. All necessary measures will be adhered to during any washing and cleaning activities.  
 

The drainage system is sealed with all runoff / washdown routed to the wastewater 
treatment plant for treatment prior to discharge via sewer. 

Where relevant, you must have measures to prevent pollution from the on-site storage, handling and use of oils and fuels. Any oils / fuels stored on site are stored within appropriate containment / bunding.  

You must produce and implement a spillage response plan and train staff to follow it and test it 

The site will have a spillage response procedure in place detailing what to do in the event of 
a spillage, where spill kits are located and how to use them. 
 

The spillage response procedure will meet the requirements of the guidance.  

You must have procedures and associated training in place to make sure that you deal with spillages immediately. These 
must follow the manufacturer’s health and safety advice for any products or substances involved. 

You must keep suitable spill kits where cleaning chemicals are stored and used, and make sure everyone knows how to use 
them. Make sure kits are replenished after use. 

You must stop spillages from entering drains, channels, gullies, watercourses and unmade ground. You must use proprietary 
sorbent materials, sand or drain mats. 

You must make sure your spillage response plan includes information about how to recover, handle and correctly dispose of 
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all waste produced from a spillage. 

Bin washing equipment must be purpose-built, contained and located in a designated area of the facility provided with self-
contained drainage. The bin wash must be designed to collect and contain all wash waters, including any spray. It must be 
operated by trained staff and inspected and maintained regularly. 

The bin washing equipment has been purposely designed and is located within the bin wash 
enclosure.  This area will capture all bin wash effluent and direct it via a separate drainage 
system to the wastewater treatment plant for treatment prior to discharge via sewer.  
 

Only trained staff will operate the equipment.  The bin wash enclosure will constitute part of 
the sites daily inspection checks and preventative maintenance programme.  

For subsurface structures, you must: 

• establish and record the routing of all site drains and subsurface pipework  

• identify all sub-surface sumps and storage vessels  

• engineer systems to minimise leakages from pipes and make sure they can be detected quickly if they do occur, 
particularly where hazardous (that is Groundwater-listed) substances are involved  

• provide secondary containment or leakage detection for sub-surface pipework, sumps and storage vessels  

• establish an inspection and maintenance programme for all subsurface structures, for example,  pressure tests, leak 
tests, material thickness checks or CCTV 

N/A – there are no subsurface structures onsite 

For surfacing, you must design appropriate surfacing and containment or drainage facilities for all operational areas. All surfacing and containment is fit for purpose. 

You must have an inspection and maintenance programme for impervious surfaces and containment facilities. The site will have an inspection and maintenance programme in place.  

Unless the risk is negligible, you must have improvement plans in place if operational areas do not have: 

• an impervious surface  

• spill containment kerbs  

• sealed construction joints  

• connection to a sealed drainage system 

N/A – All operational surfaces have an impervious surface, spill containment kerbs, sealed 
construction joints and a connection to a sealed drainage system 

You must bund all above-ground tanks containing liquids whose spillage could be harmful to the environment.  All tank bunds have been built in accordance with the relevant Guidance.  

Emissions of odour 
If you can contain odour, for example within buildings, you should maintain the containment and manage the operations in 
a way that prevents releasing odour at all times. 

All potentially odorous air within the entire building is extracted and treated by the sites 
existing Scrubbing Air Handling System.  This maintains the building, including the Reception 
Hall, under negative pressure. 
 

Management of operations includes the training of staff to operate the fast action doors for 
the entrance / egress of vehicles and ensure that no wastes are offloaded while doors are 
open.   

You must use pre-acceptance screening and waste acceptance checks to identify and manage the receipt of odorous wastes. 
If you receive odorous wastes, you prioritise their treatment and/or transfer. 

No excessively odorous waste (malodourous) will be accepted on site. This will be ensured 
through the pre-acceptance / acceptance procedures. All wastes will be bagged and sealed. 

You must put in place and use procedures to minimise the amount of time odorous wastes spend in your storage and 
handling systems (for example, pipes, conveyors, hoppers, tanks). In particular, you must have provisions in place to manage 
waste during periods of peak volume. 

No malodorous waste will be accepted on site.  
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You must have measures in place to contain, collect and treat potential odorous emissions, including using contained 
building and plant or equipment with appropriate air extraction and abatement 

Any odourous emissions will be contained within the building and extracted to the sites 
existing Scrubbing Air Handling System. 

You must monitor abatement systems to ensure optimum performance, for example, by ensuring that scrubber liquors are 
maintained at the correct pH and replenished or replaced at an appropriate frequency. 

The Scrubbing Air Handling System will be monitored in accordance with the Odour 
Management Plan.  

Contaminated waters have potential for odours and you must store them in covered or enclosed tanks or containers Any effluent from the autoclaving system and bin wash enclosure is stored within tanks prior 
to treatment within the existing water treatment plant. All tanks are enclosed. 
 

Drains are included within the daily inspection checks and any blockages will be immediately 
rectified. 

Where an odour nuisance at sensitive receptors is expected, or has been substantiated, you must periodically monitor 
odour emissions. 

This will be carried out in accordance with the sites Odour Management Plan. 

If you are using alternative methods for which no EN standards are available (for example, estimating odour impact), you 
should use ISO, national or other international standards to make sure you use data of an equivalent scientific quality. You 
must set out the monitoring frequency in the odour management plan (see below). 

Where an odour nuisance at sensitive receptors is expected, or has been substantiated, you must also set up, implement 
and regularly review an odour management plan, as part of your environmental management system 

Where an odour management plan is required, you must develop and implement it following our guidance. 

Emissions of noise and vibration 
You should design the layout of the facility to make sure that, where possible, you locate potential sources of noise 
(including building exits and entrances) away from sensitive receptors and boundaries. You should locate buildings, walls, 
and embankments so they act as noise screens 

Please refer to the noise impact assessment provided within Annex E – Noise Impact 
Assessment for more information.  

You must employ basic good practice measures to control noise Basic good practice noise measures will be applied.  

If you expect a noise or vibration nuisance at sensitive receptors, or if this has been substantiated, you must create, use and 
regularly review a noise and vibration management plan.  

•  

Noise and vibration is not considered to be an issue at site due to the site location. 
However, if there are any complaints relating to noise and vibration, a noise and vibration 
management plan will be produced and adhered to.  
 
 
 
 

The noise and vibration management plan should also include a noise and vibration reduction programme. 

Emissions Monitoring and Limits Appropriate Measures 

Where you are required to monitor emissions to comply with the requirements of your environmental permit you must do 
so in accordance with our monitoring guidance. 

All monitoring will be carried out in accordance with the sites environmental permit.  

You must create and maintain an inventory (emissions inventory) of waste water and waste gas streams for your facility. An emission inventory has been provided with Section 4 of this permit application  

Emissions to air 
Your facility’s emissions inventory must include information about the relevant characteristics of waste gas streams. 

As above  
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Chemical emissions to air 
The emission limits and monitoring requirements in Table 6 should apply to point source emissions from alternative 
treatment plant where they are identified as being relevant, based upon the facility’s waste gas stream emissions inventory. 

There are no direct point source emissions from the autoclaving process. Any emissions from 
the autoclave process are extracted for treatment within the existing permitted Scrubbing 
Air Handling System. 
 

Any monitoring required by the Environment Agency will be carried out in accordance with 
the Guidance. 

It is unlikely that you will need to carry out chemical and pharmaceutical emissions monitoring if both of these apply, you: 

• have carried out waste pre-acceptance and acceptance checks in accordance with the section on Waste stream 
management  

• are not treating the wastes containing or contaminated with chemicals or medicines 

No wastes containing or contaminated with chemicals or medicines will be treated on site.  

If your treatment plant is authorised to process medicinally or chemically contaminated waste, for example, medicinally 
contaminated sharps (even if fully discharged), you must propose and agree with the Environment Agency emission limits 
based on an assessment of the range of chemicals and pharmaceuticals in use. 

N/A – No wastes containing or contaminated with chemicals or medicines will be treated on 
site.  

If your treatment plant is authorised to process medicinally or chemically contaminated waste, you must also carry out 
chemical and pharmaceutical emissions monitoring annually, as a minimum, or more frequently if emissions are > 10% of 
the agreed emission limits 

N/A – No wastes containing or contaminated with chemicals or medicines will be treated on 
site. 

Microbial Emissions to Air: 
You must demonstrate that emissions from the plant are controlled during both site commissioning and routine operation. Controlled emissions will be proven during the site commissioning and routine operation.  

You must monitor and assess microbial emissions using tracer spore suspensions. You can use alternative indicators if you 
can demonstrate that microbial emissions only come from the waste on site (not from other environmental sources) and are 
present in enough numbers to provide the same level of test sensitivity. 

Spore suspensions will be used.  

You must comply with the following guidance when monitoring microbial emissions from alternative treatment plant. All Guidance will be complied with.  

General 
You must not use spore strips for bioaerosol emissions monitoring. 

Spore strips will not be used for bioaerosol emissions monitoring. 

The quantity of spores must be a minimum of 1 x 106 spores per gram of total waste load. 

Microbial emissions will be monitored in accordance with the Guidance.  
For technologies that shred or macerate the waste prior to treatment you must prepare and dispense (in a laboratory 
environment) a dry or liquid suspension of bacillus spores in a number of sealed, small volume plastic containers. Disperse 
the spores throughout the waste load and process. 

You must test all devices during commissioning validation and then periodically, as indicated in Table 7. (page 45) 

Monitoring methodology 
The monitoring must consist of both air monitoring and surface monitoring.   

Air and surface monitoring will take place.  

You must design your monitoring programme so that you take enough samples to quantitatively relate the results to the 
input dose. The number of samples and location of sampling points will depend on the nature of the process and size of the 
device. 

All monitoring will be carried out in accordance with the Guidance.  

You must take samples: 
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• before processing the seeded waste (controls)  

• at intervals during processing the seeded waste (the intervals must relate to the process stages and the timing of 

potential emissions)  

• then periodically for at least 2 hours after the cycle is complete 

Air monitoring 
You must carry out air monitoring from all of these points: 

• around identified point source emissions from the process   

• at the site boundaries   

• at any other relevant locations within the site – e.g. near open vehicle access doors to the building housing the plant 

Air monitoring will take place at relevant points on site.  

You must use active (centrifugal or vacuum) impaction onto agar using Anderson or slit samplers (or equivalent) to sample 
for bioaerosols. Your data submissions must contain information indicating the recovery efficiency of the method used. 

All monitoring will be carried out in accordance with the Guidance. 

You must conduct air monitoring throughout the emissions monitoring exercise. Individual sample times must coincide with 
the steps in the treatment process where emissions may occur, for example, during the: 

• passage of seeded waste through a shredder   

• unloading of treated material 

Monitoring will take place during points in the treatment process where emissions may 
occur including during unloading of wastes, shredding, autoclaving and during unloading of 
the autoclaves.  

Monitoring must consider all key sources of emissions that are present at a site, including point source emissions and diffuse 
emissions. The main point source emission to air is from venting exhaust gases. You must always treat exhaust gases, for 
example, by filtering through a HEPA filter. Monitoring is needed to demonstrate that treating the gases has been effective. 
You must monitor at each emission point. 

All point source emissions from the scrubbers and autoclaves are extracted through a HEPA 
filter to the upgraded Scrubbing Air Handling System for further treatment.  
 

All extraction and filter systems will be monitored to ensure emissions are being treated 
effectively.  

Surface monitoring 
To support the air monitoring, you must use enough settle plates to form a grid-like pattern around the device or site. 

All surface monitoring will take place in accordance with the Guidance.  
 
A monitoring plan will be put in place prior to commercial operation of the facility. 
(Anticipated as being a pre-Operation Condition) 

The exposure time for each plate, and replacement frequency during testing, should consider contaminants and total 
microbial load. 

You must use a regular exposure time and a series of plates at each sampling point. You must also use a grid placement to 
calculate the total number of organisms that have settled per hour during the monitoring period for: 

• each grid square   

• the whole site 
You should compare this to the input dose to provide a quantitative release estimate for the process 

Microbial Emission limits 
You must compare and assess the results of microbial emissions monitoring against the emission limits provided in Tables 8 
and 9 to demonstrate that the containment and treatment of microbial emissions is effective. (page 47 of the Guidance.  

The results of the microbial emissions monitoring will be compared against the emission 
limits provided in the Guidance.  

Emissions to water or sewer 
Your facility’s emissions inventory must include information about the relevant characteristics of the waste water streams. 

There are no emissions to controlled water from the process.  
 

The emissions inventory will include all waste water streams and relevant monitoring For relevant emissions to water identified by the inventory of waste water streams, you must carry out monitoring of key 
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process parameters (for example, waste water flow, pH, temperature, conductivity, or BOD) at key locations.  parameters.  

Chemical emissions to water or sewer 
It is unlikely that you will need to carry out chemical and pharmaceutical emissions monitoring if both of these apply, you 
have carried out waste pre-acceptance and acceptance checks in accordance with the section on Waste stream 
management  or are not treating the wastes containing or contaminated with chemicals or medicines. 

N/A – The process will not be treating wastes containing or contaminated with chemicals or 
medicines. 

If your treatment plant is authorised to process medicinally or chemically contaminated waste, for example, medicinally 
contaminated sharps (even if fully discharged) you must propose and agree with the Environment Agency emission limits 
based on an assessment of the range of chemicals and pharmaceuticals in use. 

If your treatment plant is authorised to process medicinally or chemically contaminated waste, you must also carry out 
chemical and pharmaceutical emissions monitoring annually, as a minimum, or more frequently if emissions are > 10% of 
agreed limits. 

Microbial emissions to water or sewer 
Where the treatment process produces a wastewater you must also monitor this at intervals during the microbial emissions 
tests. You must follow the method and frequency of the test set out in the section on microbial emissions to air. 

Waste water will be monitored in accordance with the Guidance.  You must representatively sample wastewater for microbial emissions before it enters the drainage system and as near to 
the point of origin (the treatment plant) as possible. 

You must compare and assess the results of microbial emissions monitoring against the emission limit provided in Table 10 
of the Guidance to demonstrate that the treatment of microbial emissions is effective. (Page 48) 

Process Efficiency Appropriate Measures 

Process efficiency appropriate measures 
The annual consumption of water, energy and raw materials as well as the annual generation of residues and waste water, 
must be monitored and reviewed for the facility with a frequency of at least once per year. 

The annual consumption of water, energy and raw materials as well as the annual generation 
of residues and waste water will be monitored. 

Energy efficiency (installations only) 
You must create and implement an energy efficiency plan at your facility. This must:  

• define and calculate the specific energy consumption of the activity (or activities) you carry out and waste stream(s) 
you treat  

• set annual key performance indicators - for example, specific energy consumption (expressed in kWh/tonne of waste 
processed)  

• plan periodic improvement targets and related actions 

The site will have an energy efficiency plan which will incorporate the autoclave system and 
Pyrolysis Plant. 
 

This will be reviewed and updated as part of the sites EMS. 
 

You must regularly review and update your energy efficiency plan as part of your facility’s EMS. 

You must have an energy balance record in place. This must provide a breakdown of your energy consumption and 
generation (including any exportation of energy or heat) by the type of source (electricity, gas, conventional liquid fuels, 
conventional solid fuels, and waste). 

An energy balance will be in place that meets all the requirements of the Guidance.  

The record must include: 
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• information on energy consumption in terms of delivered energy  

• information on energy exported from the facility   

• energy flow information (for example, Sankey diagrams or energy balances) showing how the energy is used 
throughout the process 

You must regularly review and update your energy balance record as part of your facility’s EMS, alongside the energy 
efficiency plan. 

You must have operating, maintenance and housekeeping measures in place in the areas described within the Guidance.  Operating, maintenance and housekeeping measures will be in place as part of the site EMS.  

You must have basic low-cost physical techniques in place to avoid gross energy inefficiencies. This condition will be met. 

For alternative treatment plant that thermally disinfect waste, treating non-infectious waste would not be considered 
appropriate or representative of BAT unless it is supported by a detailed justification.  

Clinical waste treated by the autoclave plant is infectious. 

Additional energy efficiency measures should be implemented at the facility as appropriate, in accordance with our 
guidance. 

Any energy efficiency measures will be implemented where possible. 

Raw materials (installations only) 
You must maintain a list of the raw materials used at your facility and their properties. 

A list of all raw materials will be maintained on site and will be regularly reviewed on 
suitability and available less polluting options. 

You must have procedures for regularly reviewing new developments in raw materials and using any suitable ones with an 
improved environmental profile. This should include, where possible, substituting raw materials with waste. 

You must have quality-assurance procedures for controlling the impurity content of raw materials. 

You must complete any longer-term studies needed into the less polluting options and should make any material 
substitutions identified. 

For facilities that treat waste using chemical disinfection, you must consider factors provide within the Guidance when 
selecting and using raw materials: 

N/A – Chemical disinfection is not the treatment process.  

Water use (installations only) 
You must take measures to make sure you optimise water consumption in order to: 

• reduce the volume of waste water generated   

• prevent or, where that is not practicable, reduce emissions to soil and water 

Water consumption will be optimised where possible. 
 

All discharges of effluent from the autoclaves are treated and recovered in the existing waste 
water treatment plant. The plant has been designed to recover a majority of the grey water 
produced by the autoclaves. This will remain as currently permitted.    
 

The water treatment plant forms part of the autoclave ancillary plant and comprises a 
combination of conventional pH control, coagulation, flocculation and filtration technologies. 
 

A water savings plan will be established with reviews carried out on water saving techniques. 
 

A water efficiency audit will be carried out at least every 4 years.  
 

Flow diagrams and a water mass balance will be produced for the facility.  
 

Measures you must take include: 

• implementing a water saving plan (involving establishing water efficiency objectives, flow diagrams and water mass 
balances)  

• Optimising the use of washing water (for example, dry cleaning instead of hosing down, using trigger control on all 
washing equipment)  

• reducing the use of water for vacuum generation (for example, using liquid ring pumps with high boiling point liquids)  

• recirculating and reusing water streams within the plant or facility, if necessary after treatment 

 

You must carry out a regular review of water use (a water efficiency audit) at least every 4 years. 
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You must also: 

• produce flow diagrams and water mass balances for your activities   

• establish water-efficiency objectives and identify constraints on reducing water use beyond a certain level (usually 
this will be site specific)  

• use water pinch techniques in more complex situations such as chemical plant, to identify the opportunities for 
maximising reuse and minimising use of water  

• have a time-tabled improvement plan for implementing additional water reduction measures 

The site has a sealed drainage system preventing any risk of contaminating surface waters or 
groundwaters.  
 

All water use BAT requirements will be met where possible  

To reduce emissions to water, you should apply these general principles in sequence: 

• use water-efficient techniques at source where possible  

• re-use water within the process, by treating it first if necessary. If this is not practicable, use it in another part of the 

process or facility that has a lower water-quality requirement  

• if you cannot use uncontaminated roof and surface water in the process, you should keep it separate from other 

discharge streams - at least until after you have treated the contaminated streams in an effluent treatment system 
and have carried out final monitoring 

You must have measures in place to minimise the risk of contaminating surface waters or groundwater with fugitive releases 
of liquids or solids.   

You should establish the water-quality requirements associated with each activity and identify whether you can substitute 
water from recycled sources and, where you can, include it in your improvement plan. 

Where there is scope for reuse (possibly after some form of treatment) you should keep less contaminated water streams, 
such as cooling waters, separate from more contaminated streams 

You must minimise the volume of water you use for cleaning and washing down by: 

• vacuuming, scraping or mopping in preference to hosing down  

• reusing wash water (or recycled water) where practicable  

• using trigger controls on all hoses, hand lances and washing equipment 

You must directly measure fresh water consumption and record it regularly at every significant usage point - ideally on a 
daily basis 

Waste minimisation, recovery and disposal 
You must have a residues or waste management plan in place to maximise the reuse or recycling of packaging that is in good 
condition and sufficiently clean. If necessary, you should send packaging for appropriate treatment before reusing (for 
example, reconditioning or cleaning). 

 
All sterilised waste from the autoclaving of clinical waste will be either utilised as fuel for the 
onsite pyrolysis plant or exported off site as RDF. There will be no resultant packaging from 
the process.  
 

Any recyclables from the sites existing waste treatment plant will be exported off site for 
recycling. 
 

The only byproduct from the pyrolysis plant is char which will be exported off site to a waste 

You should avoid producing waste wherever possible. You should recover any waste you produce, unless it is technically or 
economically impractical to do so. 

Where you must dispose of waste, you must carry out a detailed assessment identifying the best environmental options for 
waste disposal. 
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treatment facility. 

You must review on a regular basis options for recovering and disposing of waste produced at the facility. You must do this 
as part of the EMS to make sure that you are still using the best environmental options and promoting the recovery of waste 
where technically and economically viable. 

The waste management plan will be reviewed on a regular basis.  

If you provide or advise producers on clinical waste packaging, consider: 

• reducing the quantity of packaging accompanying the waste, for example making sure that containers are being used 
efficiently  

• using packaging that is either reusable or suitable for recycling 

N/A – Site will not provide waste packaging.  



Graphite Resources (DEP) Ltd 
Permit Variation Application 

  

  
 

SOL1910CC01       
 
   

 

P a g e  | 82 

8 IMPACT TO THE ENVIRONMENT 

8.1 Impacts to Air 
An assessment has been carried out to determine the potential air quality impacts associated with the 
already permitted but updated pyrolysis plant and associated gas engines.  
 

The scope of the assessment has been determined in the following way: 
 

• Review of air quality data for the area surrounding the site, including data from the 
DEFRA Air Quality Information Resource (UK-AIR); 

• Desk study to confirm the location of nearby areas that may be sensitive to changes in 
local air quality; and 

• Review and modelling of emissions data which has been used as an input to the Breeze 
AERMOD dispersion modelling assessment. 

 

The assessment for the installation comprises a review of emission parameters for the plant and 
dispersion modelling to predict ground-level concentrations of pollutants at sensitive human and 
habitat receptor locations. 

 

Predicted ground level concentrations are compared with relevant air quality standards for the 
protection of health and critical levels / loads for the protection of sensitive ecosystems and 
vegetation. 

8.1.1 Sensitive Human Receptors 
Specific receptors have been identified where people are likely to be regularly exposed for prolonged 
periods of time (e.g. residential areas). The location of the discrete sensitive receptors is presented in 
Table 8.1 below. 
 

Table 8.1: Human Health Receptors 

ID Receptor Type Easting Northing 
D1 Scotswood Road Residential 419078 564360 

D2 Whitfield Road Residential 419871 564068 

D3 Woodstock Road Residential 420427 564108 

D4 Surgery/Day Nursery Business 420584 564066 

D5 Delaval Road Residential 420973 564029 

D6 Hodgekin Park Road Residential 421275 563978 

D7 South Benwell Road Residential 421381 563831 

D8 Keel Row Business 420707 563249 

D9 Travelodge Hotel 420319 563224 

D10 Premier Inn Hotel 420110 563042 

D11 Allotments Leisure 420142 562677 
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D12 The Copse Residential 419892 562572 

D13 Leisure Centre Leisure 419721 562834 

D14 Shibton Road Residential 419088 562747 

D15 Shibton Park Residential 418928 562935 
 

The report concludes that the maximum impact of pollutant emissions from the site is considered not 
significant on the basis of the Environment Agency criteria and professional judgement taking into 
account the worst-case assumptions that have been adopted for the assessment. 
 

Please refer to Annex D – Air Quality Assessment Assessment for more information. 

8.1.2 Impact on Sensitive Habitat Sites 
The Environment Agency’s Risk Assessment Guidance states that the impact of emissions to air on 
vegetation and ecosystems should be assessed for the following habitat sites within 10 km of the 
source:  

• Special Areas of Conservation (SACs) and candidate SACs (cSACs) designated under the EC 

Habitats Directive10; 

• Special Protection Areas (SPAs) and potential SPAs designated under the EC Birds 

Directive11; and 

• Ramsar Sites designated under the Convention on Wetlands of International 

Importance12. 
 

Within 2km of the source:  

• Sites of Special Scientific Interest (SSSI) established by the 1981 Wildlife and Countryside 
Act; 

• National Nature Reserves (NNR); 

• Local Nature Reserves (LNR); 

• local wildlife sites (Sites of Interest for Nature Conservation, SINC and Sites of Local 
Interest for Nature Conservation, SLINC); and  

• Ancient woodland. 
 

Habitat receptor designations and locations relevant to the assessment are presented in Table 8.2. 

 
10 Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora. 
11 Council Directive 79/409/EEC on the conservation of wild birds 
12 Ramsar (1971), The Convention of Wetlands of International Importance especially as Waterfowl Habitat. 
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Table 8.2: Sensitive Habitat Receptors 

Receptor Primary Habitat 
Approx. Location          
(Relative to Site) 

Shibdon Pond SSSI / LNR 
Reedswamp, grassland, 

fen 
250 m west 

Cross Lane Meadows LNR Lowland Meadow 1.3 km southeast 

Benwell Nature Park LNR 
Marsh, meadow, 

hedgerow 
1.6 km northeast 

Denton Dene LNR Woodland 1.5 km north 

Sugley Dene LNR Woodland 1.7 km northwest 

Lower Derwent Meadow SSSI Lowland Meadow 1.7 km south-southwest 

Shibdon Meadow LWS Lowland Meadow 
Adjacent to south-eastern 

boundary 

Shibdon Pond West (Shibdon Landfill) LWS 
Mixed deciduous 

woodland, grassland 
330 m west-northwest 

Axwell Lake / Park LWS 
Broadleaved deciduous 

woodland 
800 m south-southwest 

Damhead Wood LWS Woodland (Oak canopy) 1,750 m south-southwest 

Swalwell Meadow LWS Lowland Meadow 1,550 m south 

Scotswood Natural Community Garden LWS Woodland 1,450 north-northeast 

River Tyne Intertidal Mud LWS Saltmarsh 540 m northeast 

River Tyne Tidal Mud LWS Saltmarsh 1,250 m east 

Lemington Gut LWS Saltmarsh 1,360 m northwest 

Purser Jobling Paradise LWS Grassland 1,820 m east-northeast 

Blaydon Burn LWS 
Lowland mixed deciduous 

woodland 
1,820 m west 

Derwent Walk Country Park LWS 
Lowland mixed deciduous 

woodland 
1,200 m south 

Benwell Burial Ground LWS 
Lowland mixed deciduous 

woodland 
1,800 m north east 

Tidal River Derwent LWS Saltmarsh 600 m east 
 

The report concludes that the impact of emissions from the proposed development on local habitat 
sites was found to be not significant compared with existing background conditions and relevant 
critical levels and loads. 
 

Please refer to Annex D – Air Quality Assessment for more information. 
 

It must be noted that this assessment takes into account the installation of six gas engines onsite.  In 
reality nine will be installed, however, the capacity, emission point characteristics and as such mass 
flow remains the same as that modelled within the assessment.  
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8.2 Impacts to Land 
There are no impacts to land relating to this proposed Variation. The identified noise generating plant 
and equipment associated with the plant have been identified in Appendix E – Noise Source Schedule 
provided within the Nose Impact Assessment (Annex E – Noise Impact Assessment).  
 

The results of the noise impact assessment indicate that providing that the plant is constructed and 
operated as proposed, all noise impacts will be mitigated to an acceptable level.  It must be noted 
that this assessment takes into account the installation of six gas engines externally onsite.  In reality 
nine will be installed, however, they will be installed internally within acoustic enclosures and as such, 
the proposed development will not have a greater impact than that predicted within this assessment.  

8.3 Impacts to Controlled Waters 
There are no impacts to controlled water relating to this proposed Variation. 

8.4 Impacts to Sewer 
All emissions to sewer will remain as currently permitted and consented under the existing discharge 
consent from Northumbrian Water.  There is no impact to sewer relating to this variation.  
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