
 

 

rpsgroup.com 

 

 

 

 

KEMSLEY GENERATING STATION (K3) 
 
Application to Vary Permit Reference EPR/JP3135DK  
 

For K3 CHP Operations Limited 
 

JER1247 

Kemsley K3 Variation 

Final 

September 2019 



REPORT 

 

JER1247  |  Kemsley K3 Variation  |  Final  |  September 2019 

rpsgroup.com 

Quality Management 

Version Status Authored by Reviewed by Approved by 
Review 

date 

1 Draft AG JS JS 13/05/2019 

2 Final AG JS JS 12/08/2019 

 

Approval for issue 

Jennifer Stringer 

 

19 September 2019 

 

File/Model Location 

Document location: 190919 R JER1247 AG Kemsley GS Variation Final 

Model / Appendices location:  

 

© Copyright RPS Group Plc. All rights reserved. 

The report has been prepared for the exclusive use of our client and unless otherwise agreed in writing by RPS Group Plc, any of its 

subsidiaries, or a related entity (collectively 'RPS'), no other party may use, make use of, or rely on the contents of this report. The 

report has been compiled using the resources agreed with the client and in accordance with the scope of work agreed with the 

client. No liability is accepted by RPS for any use of this report, other than the purpose for which it was prepared. The report does 

not account for any changes relating to the subject matter of the report, or any legislative or regulatory changes that have occurred 

since the report was produced and that may affect the report. RPS does not accept any responsibility or liability for loss whatsoever 

to any third party caused by, related to or arising out of any use or reliance on the report. 

RPS accepts no responsibility for any documents or information supplied to RPS by others and no legal liability arising from the use 

by others of opinions or data contained in this report. It is expressly stated that no independent verification of any documents or 

information supplied by others has been made. RPS has used reasonable skill, care and diligence in compiling this report and no 

warranty is provided as to the report’s accuracy. No part of this report may be copied or reproduced, by any means, without the prior 

written consent of RPS. 

 

Prepared by: Prepared for: 

RPS K3 CHP Operations Limited 

Alice Gibbs 

Graduate Consultant 

Chris Ratcliffe 

Senior Estates Manager & Development Manager 

6-7 Lovers Walk 

Brighton, East Sussex BN1 6AH 

Wheelabrator Technologies 

Portland House, London SW1E 5BH 

T +44 1273 546 800 

E alice.gibbs@rpsgroup.com 

T +44 203 651 1549 

E cratclif@wtienergy.com 



 

JER1247  |  Kemsley K3 Variation  |  Final  |  September 2019 

rpsgroup.com  Page i 

NON-TECHNICAL SUMMARY 
K3 CHP Operations Limited are seeking to vary environmental permit EPR/JP3135DK for the Kemsley 

Generating Station. The application is required to permit an increase in annual throughput from the 

permitted 550,000 tpa to 657,000 tpa, an increase of 107,000 tpa. 

Based on the nature of the changes we believe that this application constitutes a substantial variation. 

The purpose of the Kemsley Generating Station will remain unchanged and will principally involve the 

burning of non-hazardous waste for the purpose of generating electricity and steam. There will be no 

change to the permitted waste types or waste codes from those already included in the permit.  Electricity 

will be used internally and exported to the grid and steam will be exported to the adjacent Kemsley Paper 

Mill, operated by DS Smith. 

In parallel to this application covering the above, an application has been submitted to surrender the permit 

for the adjacent bottom ash treatment process.  As a consequence, bottom ash from the Kemsley GS will 

no longer be conveyed to the adjacent facility.  The option to treat bottom ash at an offsite facility is already 

included in the permit.  Run-off from the adjacent bottom ash facility was identified as a source of process 

water supply to the Kemsley GS.  Given the bottom ash facility will no longer be developed, process water 

will no longer be available from this route.   

Storage amounts and arrangements will not change as a result of the increase in throughput, although 

there will be approximately 34 additional HGV movements per day. Waste weighbridge records will 

automatically log waste fuel received and these records will be used to demonstrate compliance with the 

proposed permitted annual waste throughput limit, the same systems as proposed for the permitted scheme 

will manage the recording and monitoring of this information. 

The consented stacks will remain at 90 m. 

The proposed changes to the Kemsley Generating Station, as set out within this application, have been 

demonstrated to have no significant adverse effects on the environment or human health. 

There will be no change to the technologies or techniques used at the facility as a result of this variation 

and therefore there is no change to the BAT assessment.
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1 INTRODUCTION 
1.1.1 This document and its supporting appendices form the application to vary permit 

EPR/JP3135DK. The current permit includes for the operation of an energy from waste facility 

handling up to 550,000 tonnes per annum of non-hazardous waste including treated municipal 

solid waste (MSW), treated commercial and industrial (C&I) waste and solid recovered fuel 

(SRF). 

1.2 Background 

1.2.1 The Kemsley Generating Station (‘Kemsley GS’ or ‘K3’) was issued an environmental permit 

EPR/SP3431KJ on 27/07/2011. The Environment Agency (EA) have subsequently approved a 

variation to include additional waste codes, two transfers and a variation in 2017 to incorporate 

changes as a result of an alteration in the technology provider. 

1.2.2 Although permitted, the facility has not yet been brought into operation. Construction of the 

facility commenced in the summer of 2016 and it is intended to be brought into operation in 

2019. 

1.2.3 The originally permitted scheme was based on an E.ON design, which was then updated via 

the most recent 2017 variation to a CNIM design. CNIM are an industrial engineering contractor 

and equipment manufacturer who have designed and delivered over 160 waste to energy 

plants, including schemes in the UK. 

1.2.4 The applicant is K3 CHP Operations Limited. The dates of birth of the directors as listed on 

Companies House are provided in Appendix H. 

1.3 Nature of the Variation 

1.3.1 This variation seeks to permit the following change: 

• An increase in annual waste throughput from 550,000 tpa to 657,000 tpa. 

1.3.2 There will be no change in the types of waste codes to be accepted at the facility. The 

increased throughput results in some changes to emissions characteristics, but the stack height 

will remain unchanged and the effect of these changes has been considered, concluding that 

the increased throughput will not result in any significant adverse impact to the environment or 

human health. 

1.3.3 The EA have confirmed that this is considered a substantial variation. 

1.3.4 In parallel to this application covering the above, an application has been submitted to 

surrender the permit for the adjacent bottom ash treatment process.  As a consequence, 

bottom ash from the Kemsley GS will no longer be conveyed to the adjacent facility.  The 

option to treat bottom ash at an offsite facility is already included in the permit.  Run-off from 

the adjacent bottom ash facility was identified as a source of process water supply to the 

Kemsley GS.  Given the bottom ash facility will no longer be developed, process water will no 

longer be available from this route.   
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1.4 Structure of this Document 

1.4.1 Further detail on the proposed variation is set out in the following sections: 

SECTION 2 Provides supporting information on the proposed changes 

SECTION 3 Considers the effect on environmental risk and impacts 

SECTION 4 Assesses any changes to BAT 

SECTION 5 Identifies changes to the permit conditions 
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2 DESCRIPTION OF THE CHANGES 
2.1.1 The proposed change included within this variation is described in this section. All other 

aspects of the permitted scheme, its management and monitoring will remain as permitted 

unless identified below. 

2.2 Permit Introductory Note 

2.2.1 The following excerpts are included in permit EPR/JP3135DK’s introductory note. (Details are 

included in the variation application submitted in March 2017 and determined in March 2018). 

2.2.2 Items described in the introductory note include:  

• “Reuse of water from the adjacent IBA containment lagoon instead of process waters for 

ash quenching”; 

• “The Bottom Ash will be combined with boiler ash and will be processed in the adjacent 

IBA [Incinerator Bottom Ash] facility, which is regulated under its own separate permit 

(EPR/QP3236DR/A001) The bottom ash will be collected at the end of the grate in the 

water filled bottom ash extractor located beneath the grate, where this material is 

quenched with water from the adjacent IBA facility containment lagoon. From here the ash 

will be moved via an inclined steel plate conveyor to the bottom ash hall on the adjacent 

IBA facility. The inclined conveyor will allow water to drain from the ash back into the 

quench bath for reuse”; and 

• “A containment lagoon is located within the boundary of the adjacent IBA facility 

(EPR/QP3236DR/A001). Water from the containment lagoon will be used to quench ash 

generated from this incinerator.” 

2.2.3 Changes are as follows: 

• The IBA facility (EPR/QP3236DR) has not been constructed. 

• As a result, the IBA produced at the Kemsley facility will be transported off site for 

processing, the option for treatment offsite is already included in the permit.  A contract has 

been awarded to Fortis IBA in Hampshire for processing of IBA produced at the Kemsley 

Generating Station. 

• Reuse of water from the adjacent IBA containment lagoon for ash quench will no longer 

take place and process water from Kemsley Generating Station will be used for this 

process (note this was the scheme documented in the original permit application). 

2.3 Change in Waste Throughput 

2.3.1 K3 CHP Operations Limited propose to increase the annual waste throughput from 550,000 tpa 

to 657,000 tpa of non-hazardous wastes. An increased tonnage throughput allows the 

Operator, in the event of increased availability (the amount of time the plant can operate 

between routine maintenance) or changes in the composition of the waste received (and 

therefore the amount of waste required to produce the same energy output), to generate as 

much energy as they are permitted to do so and increase the overall efficiency of the plant. 

There will be no change in the types of waste accepted at the site. 
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2.3.2 Storage amounts and arrangements will not change as a result of the increase in throughput, 

but there will be a few additional deliveries of waste fuel per year. Waste weighbridge records 

will automatically log waste fuel received and these records will be used to demonstrate 

compliance with the proposed permitted annual waste throughput limit. 

2.4 Firing Diagram 

2.4.1 The facility will continue to operate within the same design envelope as shown in the firing 

diagram provided as Figure 1. Whilst the operational envelope remains unchanged the plant 

availability has increased from 8,000 hours to 8,760 hours, meaning the annual throughput has 

increased. In addition, the increased throughput allows the plant to better manage changes in 

the waste composition for example if lower CV waste is received the plant can operate at 

higher waste throughputs to achieve the same energy output. The firing diagram for the 

permitted scheme includes for a design throughput of 35 tonnes per hour (tph) at the nominal 

CV, a maximum continuous throughput of 40.8 tph and a peak feed rate of 45 tph (albeit the 

plant would not operate continuously at this rate). 

2.4.2 The waste acceptance, handling and storage procedures, furnace and boiler designs, start up 

and shut down procedures, and management procedures will remain unchanged from the 

currently permitted scheme. 

2.5 Change in Water Supply  

2.5.1 The permit variation in 2017 altered the arrangements for water supply at the Kemsley GS from 

using raw water supplied by the adjacent Paper Mill to using water from the settlement lagoon 

at the proposed adjacent incinerator bottom ash (IBA) facility. However, the IBA facility will no 

longer be built on this site and so the Kemsley GS will instead use water from the Paper Mill, as 

it was originally permitted to do in 2010. 

2.6 Updated Mass and Energy Balance 

2.6.1 Updated mass and energy balances incorporating the increased throughput are provided as 

Figure 2 and Figure 3 respectively. 

2.6.2 Although there will be a greater annual generation of wastes such as bottom ash and fly ash 

from the process, storage capacities and arrangements will not change as there will not be any 

more waste stored on site; there will be an increased number of collections over the year to 

dispose of the additional waste generated. The waste weighbridge records will automatically 

log waste leaving the site.  

2.6.3 While the variation proposes to increase the annual throughput of the facility, the energy 

balance will remain unchanged from that permitted. The most recent 2017 variation included for 

a higher electrical output due to the change in turbine design. The electricity only output given 

in the 2017 variation was 67 MWe gross at 100%, with a total swallowing capacity for the 

turbine of 75 MWe. The net electrical output when operating at the design point full electric is 

60.3 MWe. At the design point with nominal steam export 68.75 t/h, the net electrical output is 

46.5 MWe and the steam export is 54.8 MW th.  
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2.6.4 The net electricity-only output of 60.3 MWe equates to approximately 9 MW recovered per 

100,000 tonnes of the annual waste throughput, which is at the high end of the range stated in 

the EA’s EPR 5.01 ‘The Incineration of Waste’1. EPR 5.01 states that 5-9 MW of electricity 

should be recoverable per 100,000 tonnes of annual waste throughput depending on waste 

composition.  

2.7 Management Systems 

2.7.1 The site management systems will be reviewed and updated where required as a result of the 

increased throughput. It is expected that the majority of the management systems will remain 

unchanged. 

2.7.2 The fire prevention plan (FPP) remains as previously submitted as the additional waste 

throughput will not affect the bunker size, fire procedures, waste management procedures, 

installed monitoring equipment or the waste storage times or volumes. The original FPP is 

provided in Appendix E. 

2.7.3 Accident management in relation to the increased throughput is considered in the ERA in 

Appendix C, which concluded that there will be no change required to the accident 

management procedures due to the increased throughput. 

2.8 Carbon Monoxide 

2.8.1 The short-term emission limit for carbon monoxide is stated in the current permit as 100 mg/m3 

expressed as a half-hourly average. This application proposes to update the emission limit to 

150 mg/m3 as the 95th percentile of 10-minute averages in a day as per Annex VI, Part 3, 

paragraph 1.5 of the Industrial Emissions Directive (IED).  

2.8.2 This is because, if there is a brief disturbance in combustion conditions, it is possible for a very 

short-term peak in carbon monoxide concentration. This could lead to an exceedance of the 

half-hourly average, although the environmental and health impact of a short-term peak is 

completely negligible. If the emission limit is changed to being based on 95% compliance with 

the 10-minute average limit, occasional short-term peaks would not lead to reportable events.  

2.8.3 The ERA submitted as part of this application (Appendix C) assessed the impact of carbon 

monoxide emissions from the facility assuming a short-term 10-minute concentration of 

150 mg/Nm3. The maximum process contribution (PC) for carbon monoxide is predicted to be 

373 μg/m3, which is 3.73% of the relevant environmental assessment level (EAL). As this is 

well below the 10% screening threshold, it is considered that the predicted impact of carbon 

monoxide with an emission limit of 150 mg/Nm3 (as a 10-minute average) will be insignificant. 

2.8.4 K3 CHP Operations Limited will notify the EA within 2 weeks of completion of programming of 

the CEMS to the 10-minute ELV for CO. Until such time that this has been completed, the plant 

                                                      

1 Environment Agency, 2009. How to comply with your environmental permit. Additional Guidance for: The Incineration of Waste 

(EPR 5.01). Available online: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/297004/geho0209bpio-e-e.pdf 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/297004/geho0209bpio-e-e.pdf
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will run according to the half-hourly average for CO i.e. 100 mg/m3. We would request therefore 

that the variation reflect this and include both averages in the emission limits tables. 
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3 ENVIRONMENTAL RISKS AND EFFECTS 
3.1.1 This section considers potential environmental effects associated with the changes described 

in Section 2. 

3.2 Point Source Emissions to Air 

3.2.1 The revised scheme will continue to release treated exhaust gases to air via two 90 m high 

stacks at the locations permitted. The flue gas treatment system is designed to ensure 

emissions are controlled to ensure pollutant concentrations comply with emission limits 

specified within the permit. 

3.2.2 An updated air quality assessment and an updated environmental risk assessment (ERA) 

incorporating revised flow characteristics are included in Appendix B and Appendix C to this 

variation document respectively.  

Table 3.1: Comparison of Stack Characteristics 

Parameter Unit Permitted Kemsley GS Proposed Kemsley GS 

Stack height m 90 90 

Stack co-ordinates x, y 592135,166569 592135, 166569 

Internal diameter* m 3.25 3.25 

Efflux velocity m.s-1 19.06 22.81 

Efflux temperature °C 140 140 

Actual volumetric flow Am3.s-1 158.42 189.2 

Oxygen (wet) % 8.1 8.1 

Moisture % 17.8 17.8 

Normalised volumetric flow (dry, 0°C, 11% O2) Nm3.s-1 110.98 132.9 

*Diameter is the effective diameter of the two stacks which are each 2.3 m in diameter 

3.2.3 The air quality assessment in Appendix B provides updated process contributions for the 

revised scheme and concludes that the air quality impact is not significant from the proposed 

increased annual throughput. Cumulative effects are considered in the updated air quality 

assessment and it is concluded that the cumulative effects are not significant. A habitats 

regulations assessment (HRA) was carried out by the ecology team, which concluded that all 

impacts as a result of the operation of the Kemsley GS are not significant and that there would 

be no significant cumulative effects on any Natura 2000 site (Appendix G). 

3.2.4 The human health risk assessment (HHRA) in Appendix F concludes that for the maximally 

exposed individual, exposure to dioxins, furans and dioxin-like PCBs is not significant. 

3.2.5 The ERA in Appendix C provides updates to the flow characteristics used for the H1 tool but 

does not fully update Part 1 Amenity and Accidents of the permitted Kemsley GS ERA 

(included as Appendix B to the updated ERA) as the increase in throughput will not produce 
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any significant changes in risks and subsequent management of: odour; noise and vibration; 

fugitive emissions; visible emissions; and accidents.  

3.3 Point Source Emissions to Water and Sewer 

3.3.1 Under normal operation, the permitted scheme does not give rise to process effluent emissions 

to water or sewer. This will remain unchanged for the revised scheme. 

3.3.2 The permitted release of clean rainwater into the Swale via a surface water settlement lagoon 

will also remain unchanged. 

3.4 Point Source Emissions to Land 

3.4.1 The revised scheme does not give rise to emissions to land. 

3.5 Fugitive Emissions to Air, Water and Sewer 

3.5.1 While the revised scheme proposes an increased waste throughput and associated waste 

product generation, storage amounts and arrangements will not change. There will be a few 

additional deliveries of waste fuel and collection of waste generated per year. Waste 

weighbridge records will automatically log waste received and collected and these records will 

be used to demonstrate compliance with the proposed permitted annual waste throughput limit. 

3.5.2 As discussed in the updated ERA in Appendix C, the risks of fugitive emissions from the 

increased throughput are not significant and therefore the management plan proposed in the 

original ERA (Appendix B to the updated ERA) will remain unchanged. 

3.6 Odour and Noise 

3.6.1 Under normal operation and in the event of a shutdown, the proposals for odour control remain 

unchanged from those stated in the most recent 2017 variation. 

3.6.2 An updated noise assessment was undertaken to assess the noise from additional HGV 

movements associated with the increased throughput and is provided in Appendix D. The noise 

contribution from these additional vehicles is concluded to be not significant for both on-site 

and off-site HGV movements. 

3.6.3 The updated ERA in Appendix C covers the odour and noise risk management in place for 

facility with the increased throughput. 
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4 BAT ASSESSMENT 
4.1.1 There will be no change to the technologies or techniques used at the facility as a result of this 

variation and therefore there is no change to the BAT assessment. 

4.1.2 The gross electrical output when operating at the design point full electric is 68.66 MWe. This 

equates to an electrical efficiency of 33.6%, which falls at the higher end of the BAT-associated 

energy efficiency level (BAT-AEEL) range provided in the final draft waste incineration BREF2 

for an incineration plant using a condensing turbine. The gross electrical output when operating 

at the design point with steam export is 55.52 MWe, which equates to an electrical efficiency of 

27.2%, which also falls inside the draft BAT-AEEL range, with the added benefit of heat 

recovery. 

                                                      

2 European Commission, 2018. Best Available Techniques (BAT) Reference Document for Waste Incineration (Final Draft, 

December 2018). Available online: http://eippcb.jrc.ec.europa.eu/reference/BREF/WI/WI_BREF_FD_Black_Watermark.pdf 

http://eippcb.jrc.ec.europa.eu/reference/BREF/WI/WI_BREF_FD_Black_Watermark.pdf
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5 CHANGES TO PERMIT CONDITIONS 
5.1.1 As a result of this variation, changes to the permit are required as follows: 

• Changes to the introductory note as detailed in Section 2.2. 

• Table S2.2, change 550,000 tonnes per year to 657,000 tonnes per year. 
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