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1. Introduction  
 
The Exeter Energy from Waste facility is operated by Cyclerval UK under contract to Viridor 

Waste Management. The facility is permitted by Environmental Permit number HP3538CR 

for the incineration of a maximum of 60,000 tonnes of non-hazardous waste per annum. The 

plant receives Municipal waste collected from the District Councils of Exeter, East Devon, 

Teignbridge and Mid Devon. Where necessary additional waste may be imported from South 

Hams or local commercial waste collectors. Where additional waste is imported it is similar in 

composition to waste normally produced by house holders. 

The purpose of this report is to fulfil the requirements of section 4.2.2 of the environmental 

permit in respect of reporting on the activities of the plant over the previous year.  

2. Plant Description 
Plant Operator  Cyclerval UK Ltd 

Name of Facility Exeter Energy Recovery Facility 

EPR Permit Number HP3538CR 

Facility Address Grace Road South  
Exeter 
Devon  
EX2 8QE 

Telephone Number 01392 255120 

 
 
The Exeter Energy from Waste facility has been designed to process 60,000 tonnes of waste 

per annum at a calorific value of 9.3 Mj/Kg. The equates to a throughput of 7.7 tonnes per 

hour based on the plant being available 7,800 hours per year (89%) with the remaining time 

used to undertake essential maintenance. Waste is sourced primarily from the Municipal 

Waste Collections from Exeter and the surrounding areas plus residual waste arising from 

Civic Amenity sites in the area.  

The plant uses a technology based on an oscillating kiln combustor with heat recovery via a 

boiler raising steam to drive a turbine. The plant generates approximately 4 Mw electricity of 

which 0.75 Mw is consumed by the plant. The plant has been designed with an off take of 

medium pressure steam to feed a heat distribution network however a suitable distribution 

network for the heat has not been developed yet. 
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Flue gas treatment is achieved through a multi-stage process including selective non 

catalytic reduction (SNCR) which uses urea injection to control oxides of nitrogen. Reaction 

with powdered lime and activated carbon which neutralise acidity and absorb dioxin and 

heavy metals and filtration through a bag house which prevents release of particulate and 

provides encourages complete reaction with the powdered reagents.  

Exeter ERF is regulated by the Environment Agency and certified in compliance with ISO 

14001 2004.  

The plant operators are currently working toward certification under ISO 19001 and 18001.  

3. Summary of Plant Operation 
 

The plant was still undergoing construction at the beginning of this year and as a result 

no waste was accepted on site until April which was the start of hot commissioning. 

Between April and 29th July the plant underwent various tests and calibrations under the 

control of Tiru who were the engineering and procurement contractor. During this period 

the plant operated to agreed emission trigger levels to allow for initial tuning of the 

combustion and abatement systems. Throughout this period the Environment Agency 

maintained close scrutiny of operations receiving daily emissions reports.  

From 29th of July the plant was handed over to the Cyclerval UK who are the operations 

and maintenance contractor. From this point the plant was subject to the full conditions 

of the environmental permit and the operating contracts. 

3.1 Waste Treatment  
During these phases of operation the plant accepted waste as follows. 

Phase of operation  

Tonnes of 

Waste 

Accepted 

Operational 

Hours 

Commissioning Period 1st 

April to 28th July 2015 
14,651 

2217.5 

Operational Period 29 July 

to 31 December 2015 
23,075.1 

3208.3 

Total  37,726.1 5425.8 
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3.2 Waste Production 
The plant produced the following waste outputs as a by-product of the waste treatment 

operation 

Waste 
Description 

Disposal Recovery 

Route Tonnes Tonnes 

    

Hazardous Wastes    

APC residue Treatment 
reprocessing  

68.72 1618.57 

Boiler Water Water treatment 97.35  

Waste Oil  Oil Recovery 0.55 0.55 

    

Total hazardous waste  1785.19  

    

Non-Hazardous Wastes    

Bottom ash Landfill 6164.04  

Scrap metal  485.36 485.36 

Ash / Water  4.545  

Wash down water  2.272  

    

TOTAL WASTE - 8441  

 

Incinerator bottom ash is transported by Viridor Waste Management to their landfill facility in 

Kingsteignton Devon. Ferrous metals recovered from the bottom ash are delivered to the 

Newbery’s Metal Recycling facility in Ashton Road Marsh Barton. 

Air Pollution Control Residue (APC) is collected by road tanker and delivered to Grundon 

Waste Management to be converted into aggregate using the Carbon8 process. A small 

quantity of ash which was unsuitable for this process was sent for disposal at the Castle 

Environmental disposal site in Ilkeston Derbyshire. 

Water is extensively re-used on site through the bottom ash quench tanks with minimal 

water discharged to the public sewer.   

3.3 Energy consumption 
 
The main energy consumed by the plant is electricity generated on site however where onsite 
energy is unavailable for any reason mains electricity is available. In the event that both 
generation from the steam turbine and mains power are unavailable the plant is equipped with 
an on-site generator which will produce sufficient power to supply all site operations. In 
addition to electrical power the plant consumes oil which is used to supply the start-up and 
support burners, the back-up generator and site plant. 
 
Energy was produced and consumed onsite as follows. 
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 Energy Consumed Energy 
Produced 

Energy 
Imported 

Energy 
Exported 

     

Electricity MWh 4481.2 11,651.12 1,586 11,940 

Oil Tonnes   364.87 364.87   

     

 

3.4 Water Consumption 
Water Source Usage 

(m3) 
Specific Usage  
(m3/t) 

Mains water 4264 0.113 

 

4. Summary of Plant Monitoring 

4.1 Emissions to air 
The plant is equipped with a package of equipment to continuously monitor the following 
emissions from the stack as required by the environmental permit.        
 
Particulate 
Total Organic Carbon 
Hydrogen Chloride 
Carbon Monoxide 
Sulphur Dioxide 
Oxides of Nitrogen 
Ammonia 
 
In order to ensure compliant operation in the event of a failure of the monitoring equipment 
the plant operates two sets of monitors providing full redundancy.  
 
A summary of the results on the monthly CEMS monitoring are posted on the Exeter ERF 
website at   http://tiru-uk.co.uk/exeter/environmental-reports/ 
 
 
 
 

http://tiru-uk.co.uk/exeter/environmental-reports/
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Annual Summary 2014 Aerial Emissions of Dust  Date Aug Sept Oct Nov Dec 

Half-
hourly 
average 

    Half-Hour average ELV 30 30 30 30 30 

Monthly maximum 6.5 half hourly maximum 1.9 1.4 6.5 1.2 1.4 

Monthly mean 0.78 Mean half hourly average 1.0 0.7 0.7 0.7 0.8 

Sum of exceedances 0 Exceedances 0 0 0 0 0 

        

Daily 
average 

    Daily average ELV 10 10 10 10 10 

Monthly maximum 1.3 Monthly Daily Maximum 1.20 0.80 1.30 0.80 0.90 

Monthly Mean 0.79 Monthly Daily Mean  0.99 0.69 0.73 0.70 0.84 

Sum of exceedances 0 Number of Exceedances  0 0 0 0 0 

         
 Annual Summary 2014 Aerial Emissions of VOC Date Aug Sept Oct Nov Dec 

Half-
hourly 
average 

    Half-Hour average ELV 20 20 20 20 20 

Monthly maximum 41 half hourly maximum 41 6 8 1 9 

Monthly mean 0.12 Mean half hourly average 0.50 0.00 0.00 0.10 0.00 

Sum of exceedances 34 Exceedances 34 0 0 0 0 

         

Daily 
average 

    Daily average ELV 10 10 10 10 10 

Monthly maximum 10 Monthly Daily Maximum 10 0 0 0 0 

Monthly Mean 0.118 Monthly Daily Mean  0.43 0.02 0.00 0.06 0.08 

Sum of exceedances 1 Number of Exceedances  1 0 0 0 0 

         

 Annual Summary 2014 Aerial Emissions of NH3 Date Aug Sept Oct Nov Dec 

Half-
hourly 
average 

    Half-Hour average ELV N/A N/A N/A N/A N/A 

Monthly maximum 31 half hourly maximum 21 18 31 20 2 

Monthly mean 0.2 Mean half hourly average 1 0 0 0 0 

Sum of exceedances 0 Exceedances N/A N/A N/A N/A N/A 

         

Daily 
average 

    Daily average ELV N/A N/A N/A N/A N/A 

Monthly maximum 5 Monthly Daily Maximum 5 1 1 1 0 

Monthly Mean 0.26 Monthly Daily Mean  0.9 0.1 0.1 0.1 0.1 

Sum of exceedances 0 Number of Exceedances  N/A N/A N/A N/A N/A 
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 Annual Summary 2014 Aerial Emissions of HCl Date Aug Sept Oct Nov Dec 

Half-
hourly 
average 

    Half-Hour average ELV 60 60 60 60 60 

Monthly maximum 110 half hourly maximum 44 110 89 77 26 

Monthly mean 7.4 Mean half hourly average 7 8 7 7 8 

Sum of exceedances 5 Exceedances 0 3 1 1 0 

         

Daily 
average 

    Daily average ELV 10 10 10 10 10 

Monthly maximum 10 Monthly Daily Maximum 9 9 9 10 9 

Monthly Mean 7.26 Monthly Daily Mean  6.8 7.8 7.0 7.0 7.7 

Sum of exceedances 0 Number of Exceedances  0 0 0 0 0 

         
 Annual Summary 2014 Aerial Emissions of SO2 Date Aug Sept Oct Nov Dec 

Half-
hourly 
average 

    Half-Hour average ELV 200 200 200 200 200 

Monthly maximum 134 half hourly maximum 32 79 134 58 31 

Monthly mean 11.6 Mean half hourly average 13 9 16 13 7 

Sum of exceedances 0 Exceedances 0 0 0 0 0 

         

Daily 
average 

    Daily average ELV 50 50 50 50 50 

Monthly maximum 24 Monthly Daily Maximum 17 11 24 17 13 

Monthly Mean 11.4 Monthly Daily Mean  13.7 9.4 14.2 12.9 6.8 

Sum of exceedances 0 Number of Exceedances  0 0 0 0 0 

         
Annual Summary 2014 Aerial Emissions of CO  Date Aug Sept Oct Nov Dec 

Half-
hourly 
average 

    Half-Hour average ELV 100 100 100 100 100 

Monthly maximum 692 half hourly maximum 85 323 692 47 67 

Monthly mean 7.8 Mean half hourly average 8.0 7.0 9.0 8.0 7.0 

Sum of exceedances 3 Exceedances 0 1 2 0 0 

         

Daily 
average 

    Daily average ELV 50 50 50 50 50 

Monthly maximum 23 Monthly Daily Maximum 11 8 23 11 10 

Monthly Mean 7.64 Monthly Daily Mean  7.6 6.5 8.6 8.0 7.5 

Sum of exceedances 0 Number of Exceedances  0 0 0 0 0 
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 Annual Summary 2014 Aerial Emissions of NOX Date Aug Sept Oct Nov Dec 

Half-
hourly 
average 

    Half-Hour average ELV 400 400 400 400 400 

Monthly maximum 345 half hourly maximum 345 286 302 288 292 

Monthly mean 181.2 Mean half hourly average 174 181 179 187 185 

Sum of exceedances 0 Exceedances 0 0 0 0 0 

         

Daily 
average 

    Daily average ELV 200 200 200 200 200 

Monthly maximum 198 Monthly Daily Maximum 194 197 194 198 192 

Monthly Mean 181.42 Monthly Daily Mean  173.2 181.2 181.0 186.4 185.3 

Sum of exceedances 0 Number of Exceedances  0 0 0 0 0 

 

Review of Continuous Monitoring Results  
  

 Dust. As would be expected the emissions of particulate have been extremely low throughout this period of operation. On one occasion 
the maximum half hourly level recorded reached 20% of the emission limit value. This was associated with maintenance work in the 
area of the flue gas treatment system.  

 With the exception of the occasion discussed later in this report where a contaminated analysis gas resulted in false readings VOC 
levels have remained very close to detectable limits throughout this period indicating the combustion process is well controlled and 
achieving thorough burn out of flue gasses. 

 NH3 emissions while not controlled by emission limit values give an indication of the efficiency of the de-nox system in ensuring that 
urea injected into the flue gas is fully reacted. Throughout this period the plant has been undergoing optimisation resulting in more 
efficient use of urea and reduction in ammonia emission. 

 HCL levels detected during this period were distorted by a number of very high but short lived peaks. These affected the duty analyser 
but not the stand by unit and were traced to an inadequate section of insulation on the sample collection tube allowing condensation 
to form which would in turn allow drops of water containing concentrated pollutants to enter the gas analyser creating a false reading.  

 SO2 emissions have not given rise to any issues in this period. SO2 is generally controlled by the same processed which control HCl.  
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 CO2 emissions from the plant have generally been at a very low level. The exception to this has been periods where the combustion 
process has been interrupted resulting in the short term accumulation of CO in the combustor followed by a half hourly emissions 
exceedance. Because these coincide with periods of low gas flow the overall quantity of CO released is generally less than the 
concentration would suggest. 

  NOX emissions which are controlled through injection of urea are balanced near to the emission limit value in order to minimise 
emission of ammonia from un-reacted urea. During this period the monthly daily mean has moved closer to the monthly daily maximum 
indicating that more stable operating conditions are being achieved through plant optimisation. 

 
In addition to continuous monitoring of stack emissions periodic extractive testing of flue gas is undertaken both to calibrate the continuous 
emissions monitors and to sample levels of 
Hydrogen Fluoride 
Cadmium and Thallium 
Mercury 
Sb, As, Pb, Cr, Co, Cu, Mn, Ni and V 
Nitrous Oxide 
Dioxin and Furan TEQ for mammals, fish and birds 
Dioxin like PCB TEQ for mammals, fish and birds 
Poly-cyclic aromatic hydrocarbons 
 
 
 

Parameter Extractive emission monitoring 
for period 

Extractive emission monitoring 
for period 

Emission Limit Value 

 July to September October to December  

Hydrogen Fluoride 6.3 mg/m3 0.098 mg/m3 2 mg/m3 

Cadmium and Thallium and 
their compounds 

0.003 mg/m3 0.0047 mg/m3 0.05 mg/m3 

Mercury and its compounds 0.0001 mg/m3 0.0043 mg/m3 0.05 mg/m3 

Sb, As, Pb, Cr, Co, Cu, Mn, Ni, 
and V and their compounds 

0.044 mg/m3 0.083 mg/m3 0.5mg/m3 

Nitrous Oxide 182 mg/m3 27.2 mg/m3 No limit set 

Dioxins / Furans I-TEQ 0.0023 ng/m3 0.012 ng/m3 0.1 ng/m3 
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Dioxins / Furans (WHO – TEQ 
Humans/ Mammals) 

0.00155 ng/m3 0.011 ng/m3 No limit set 

Dioxins / Furans (WHO-TEQ 
Fish) 

0.00008 ng/m3 0.012 ng/m3 No limit set 

Dioxins / Furans (WHO-TEQ 
Birds)  

0.00043 ng/m3 0.024 ng/m3 No limit set 

Dioxin like PCBs (WHO – TEQ 
Humans/Mammals)  

0.0022 ng/m3 0.0048 ng/m3 No limit set 

Dioxin like PCBs (WHO – TEQ 
Fish) 

0.0025 ng/m3 0.0023 ng/m3 No limit set 

Dioxin like PCBs (WHO – TEQ 
Birds) 

0.0047 ng/m3 0.0076 ng/m3 No limit set 

Polycyclic Aromatic 
Hydrocarbons  

0.291 µg/m3 1.2 µg/m3 No limit set 

 

 
Extractive monitoring for period July to October 2014 

Congener I-TEF WHO-TEF 

 1990 2005 1997/8 

  Humans / Mammals Fish Birds 

Dioxins     

2,3,7.8-TCDD 0.0003 0.0003 0.0003 0.000 

1,2,3,7,8 PeCDD 0.0037 0.0073 0.0073 0.0073 

1,2,3,4,7,8-Hx-CDD 0.0010 0.0010 0.0049 0.0005 

1,2,3,6,7,8 Hx-CDD 0.0021 0.0021 0.0002 0.0002 

1,2,3,7,8,9 Hx-CDD 0.0012 0.0015 0.0002 0.0015 

1,2,3,4,6,7,8-HpCDD 0.0026 0.0026 .0003 0.0003 

OCDD 0.005 0.0002 0.0001 0.0001 

Furans     

2,3,7,8-TCDF 0.0007 0.0007 0.0003 0.0066 

1,2,3,7,8-PeCDF 0.0006 0.0004 0.0006 0.0013 

2,3,4,7,8-PeCDF 0.0119 0.0071 0.0119 0.0238 
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1,2,3,4,7,8-HxCDF 0.0104 0.0104 0.0034 0.0034 

1,2,3,7,8,9 HxCDF 0.0007 0.0007 0.0007 0.0007 

1,2,3,6,7,8 HxCDF 0.0045 0.0042 0.0045 0.0045 

2,3,4,6,7,8 J HxCDF 0.0104 0.0104 0.0104 0.0104 

1,2,3,4,6,7,8 HpCDF 0.0040 0.0040 0.0040 0.0040 

1,2,3,4,7,8 
,9 HP-CDF 

0.0006 0.0006 0.0006 0.0006 

OCDF 0.0005 0.0001 0.0000 0.0000 

 

 
Extractive Monitoring for Period October to December 2014 

Congener I-TEQ WHO-TEF 

 1990 2005 1997/8 

  Humans / Mammals Fish Birds 

Dioxins     

2,3,7.8-TCDD 3.7E-03 3.7E-03 3.7E-03 3.7E-03 

1,2,3,7,8 PeCDD 5.5E-03 1.1E-02 1.1E-02 1.1E-02 

1,2,3,4,7,8-Hx-CDD 9.3E-04 9.3E-04 4.7E-03 4.7E-04 

1,2,3,6,7,8 Hx-CDD 3.3E-03 3.3E-03 3.3E-04 3.3E-04 

1,2,3,7,8,9 Hx-CDD 1.6E-03 1.6E-03 1.6E-04 1.6E-03 

1,2,3,4,6,7,8-HpCDD 1.4E-03 1.4E-03 1.4E-04 1.4E-04 

OCDD 2.9E-04 8.7E-05 2.9E-05 2.9E-05 

Total Dioxin 1.7E-02 2.2E-02 2.0E-02 1.7E-02 

Furans     

2,3,7,8-TCDF 3.6E-03 3.6E-03 1.8E-03 3.6E-02 

1,2,3,7,8-PeCDF 2.0E-03 1.2E-03 2.0E-03 3.9E-03 

2,3,4,7,8-PeCDF 3.1E-02 1.9E-02 3.1E-02 6.2E-02 

1,2,3,4,7,8-HxCDF 3.0E-03 3.0E-03 3.0E-03 3.0E-03 

123678-HxCDF 3.3E-03 3.3E-03 3.3E-03 3.3E-03 
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234678-HxCDF 4.1E-03 4.1E-03 4.1E-03 4.1E-03 

123789-HxCDF 7.7E-04 7.7E-04 7.7E-04 7.7E-04 

1234678-HPeCDF 5.5E-04 5.5E-04 5.5E-04 5.5E-04 

1234789-HPeCDF 8.0E-05  8.0E-05  8.0E-05 8.0E-05  

OCDF 2.2E-05 6.6E-06 2.2E-06 2.2E-06 

Total Furans 0.0484 0.0352 0.0466 0.1137 

 
 

WHO-TEF Extractive Monitoring for Period July to October 2014 

Congener units Volume sampled 6.1610 m3 

  Humans / mammals Fish Birds 

Non-ortho-PCBs     

3,4,4’,5TCB (81) Ng 0.0000087 0.0000145 0.0029000 

3,3’,4,4’-TCB (77) Ng 0.0000310 0.0000310 0.0154750 

3,3’,4,4’,5 PeCB(126) Ng 0.0087500 0.0004375 0.0087500 

3,3’,4,4’,5,5’, - HXCB (169) Ng 0.0007110 0.0000012 0.0000237 

Mono-ortho PCBs     

2,3,3’4,4’-PeCB (105) Ng 0.0000214 0.0000036 0.0000715 

2,3,4,4’,5-PECB (114) Ng 0.0000013 0.0000002 0.0000042 

2,3’,4,4’,5-PECB(118) Ng 0.0000421 0.0000070 0.0000140 

2’,3,4,4’,5-PeCB (123) Ng 0.0000007 0.0000001 0.0000002 

2,3,3’,4,4’,5-HxCB (156) Ng 0.0000054 0.0000009 0.0000181 

2,3,3’,4,4’,5’-HxCB (157) Ng 0.0000017 0.0000003 0.0000058 

2,3’,4,4’,-HxCB (167) Ng 0.0000020 0.0000003 0.0000007 

2,3,3’,4,4’,5,5’,-HpCB (189) Ng 0.0000011 0.0000002 0.0000004 

     

Total Concentration ng/m3  0.001554 0.000081 0.004425 
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WHO-TEF Extractive Monitoring for Period October to December 2014 

Congener units Volume sampled 5.3904 m3 

  Humans / mammals Fish Birds 

Non-ortho-PCBs     
3,4,4’,5TCB (81) Ng 0.0000300 0.0000500 0.0100000 

3,3’,4,4’-TCB (77) Ng 0.0000160 0.0000160 0.0080000 

3,3’,4,4’,5 PeCB(126) Ng 0.0000108 0.0000018 0.0000360 

3,3’,4,4’,5,5’, - HXCB (169) Ng 0.0000054 0.0000009 0.0000180 

Mono-ortho PCBs  0.0000171 0.0000029 0.0000057 

2,3,3’4,4’-PeCB (105) Ng 0.0000030 0.0000005 0.0000010 

2,3,4,4’,5-PECB (114) Ng 0.0230000 0.0011500 0.0230000 

2,3’,4,4’,5-PECB(118) Ng 0.0000051 0.0000009 0.0000170 

2’,3,4,4’,5-PeCB (123) Ng 0.0000039 0.0000007 0.0000130 

2,3,3’,4,4’,5-HxCB (156) Ng 0.0000036 0.0000006 0.0000012 

2,3,3’,4,4’,5’-HxCB (157) Ng 0.0030000 0.0000050 0.0001000 

2,3’,4,4’,-HxCB (167) Ng 0.0000036 0.0000006 0.0000012 
2,3,3’,4,4’,5,5’,-HpCB (189) Ng 0.0000300 0.0000500 0.0100000 

     
Total Concentration ng/m3  0.004842 0.000228 0.007642 
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Congener Emission Limit 
Value 

July –September 
Results µg/m3 

October to December 
Results µg/m3 

Poly-cyclic aromatic 
hydrocarbons (PAHs) 
Total 

No limit applies 0.291 1.2 

Anthanthrene No limit applies <0.0009 <0.10 

Benzo{a}anthracene No limit applies <0.0009 <0.10 

Benzo[b]fluoranthene No limit applies <0.0009 <0.10 

Benzo[k]fluoranthene No limit applies <0.0009 <0.10 

Benzo[b]naph(2,1-
d}thiophene 

No limit applies <0.0009 <0.10 

Benzo[c]phenanthren
e 

No limit applies <0.0009 <0.10 

Benzo[ghi]perylene No limit applies <0.0009 <0.10 

Benzo[a]pyrene No limit applies <0.0009 <0.10 

Cholanthrene No limit applies <0.0009 <0.10 

Chrysene No limit applies 0.0015 <0.10 

Cyclopenta(c,d)pyren
e 

No limit applies <0.0009 <0.10 

Dibenzo[ah]anthracen
e 

No limit applies <0.0009 <0.10 

Dibenzo[a,i]pyrene No limit applies <0.0009 <0.10 

Fluoranthene No limit applies 0.025 1.90 

Indo[1,2,3-cd]pyrene No limit applies <0.0009  

Naphthalene No limit applies 0.252 2.50 

Review of extractive monitoring results 
With the exception of a single sample for HF which is discussed later in this report. The results 
from extractive monitoring indicate that the plant is operating well within its emission limits for 
all the determinands subject to an emission limit value. Typically the detected values are below 
the emission limits by a factor of approximately 10. This will be monitored long term in order 
to detect whether changes to the waste composition of long term optimisation of the plant are 
having a positive or negative effect on emissions.   

4.2 Bottom Ash and Air Pollution Control Residues 
 
Bottom ash and APC residue are subject to monthly analysis as required by the environmental 
permit and the results are shown below. In addition to this bottom ash undergoes twice 
monthly testing and interpretation to characterise whether the ash should be treated as 
hazardous or non-hazardous waste. 
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IBA April May June  July Aug Sept Oct Nov Dec 

Moisture Content % 9.9 8.5 7.9 24.4 21.7 5.3 10.1 7.9 3.9 

LOI % 4.6 4 4.2 4 4.7 4 1.6 1.6 1.8 

TOC % 1.4 1.5 1.6 1.7 1.7 1.7 1.3 0 0 

Cadmium mg/Kg 5.2 16 11 15 12 33 13 16 15 

Thallium mg/Kg 0.2 0.9 0.4 0.8 1.8 3.3 <1 <1 <1 

Mercury mg/Kg 0.3 4.2 1.1 1.9 1.9 8.9 <0.5 <0.5 <0.5 

Lead mg/Kg 1090 1215 1142 1547 1138 1354 935 915 1187 

Chromium mg/Kg 243 280 233 176 209 298 236 263 268 

Copper mg/Kg 1324 1498 1365 1010 1601 1097 780 1147 1058 

Manganese mg/Kg 333 440 290 207 152 331 128 255 343 

Nickel mg/Kg 71 36 51 37 98 54 116 125 96 

Arsenic mg/Kg 2.8 12 5.5 11 14 19 7.1 10 10 

Cobalt mg/Kg 88 101 79 55 75 81 142 165 116 

Vanadium mg/Kg 133 97 150 114 82 241 196 164 168 

Zinc mg/Kg 1768 1548 1723 1658 1672 1573 1033 1376 1315 

           

IBA Leachability April May June July Aug Sept Oct Nov Dec 

Cadmium mg/kg 0.01 0.009 0.004         <.01 <.01 

Thallium mg/kg <.001 <0.001 <0.001         <.01 <.01 

Mercury mg/kg <0.001 <0.001 <0.001         <.01 <.01 

Lead mg/kg 0.009 0.004 0.007         0.4 1.23 

Chromium mg/kg 0.22 0.24 0.2         0.31 0.12 

Copper mg/kg 0.011 0.014 0.01         0.27 0.29 

Manganese mg/kg 0.008 0.003 0.005         1.23 0.3 

Nickel mg/kg 0.005 0.008 0.002         <.01 <.01 

Arsenic mg/kg 0.007 0.005 0.003         <.01 <.01 

Cobalt mg/kg 0.0005 0.007 0.004         <.010 <.01 

Vanadium mg/kg 0.002 0.009 0.005         <.01 <.01 

Zinc mg/kg 0.11 0.15 0.141         0.3 0.72 

IBA Dioxin / PCB April May June July Aug Sept Oct Nov Dec 

Dioxins I-TEQ ng/Kg 0.758 4.31 11.1 11.03 5.17 2.546 8.61 13.02 7.73 

Dioxins  Human/ 
Mammals ng/Kg 0.732 4.04 9.75 9.99 4.54 2.242 7.96 11.62 6.73 

Dioxins Birds ng/Kg 1.431 7.46 20.71 17 7.51 3.473 14.83 25.07 13.09 

Dioxins Fish ng/Kg 0.806 4.21 11.37 11.12 4.95 2.405 8.59 13.34 7.87 

                      

                      

PCBs  Humans/ 
Mammals ng/Kg 0.062 0.0939 0.02 0.0849 0.0137 0.022 0.1318 0.232 0.063 

PCBs Birds ng/Kg 0.2577 0.2977 0.136 0.3483 0.1457 0.1689 0.414 1.83 0.289 

PCBs Fish ng/Kg 0.0034 0.005 0.001 0.004 0.0009 0.0015 0.0065 0.017 0.003 
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APC Residue April May June July Aug Sept Oct Nov  

Moisture Content   0.4 <1 <0.1 1.3 <1 <1 <1 0.11  

LOI % 0.9 0.3 0.5 1.1 0.4 0.3 0.2 0.4  

TOC % 0.5 0.1 0.2 0.4 0.1 0.1 <0.1 0.3  

Cadmium mg/Kg 91 133 111 135 152 110 146 110  

Thallium mg/Kg 2.5 48 26 13 13 26 31 10  

Mercury mg/Kg 110 141 126 150 115 188 240 150  

Lead mg/Kg 2756 2809 3007 3317 3145 3235 3425 3010  

Chromium mg/Kg 290 523 480 287 324 187 274 221  

Copper mg/Kg 2176 2435 2617 2254 2769 2546 2255 2438  

Manganese mg/Kg 265 287 263 209 401 451 521 371  

Nickel mg/Kg 86 133 119 98 78 50 73 44  

Arsenic mg/Kg 137 175 140 101 119 145 112 157  

Cobalt mg/Kg 142 200 175 100 110 162 100 176  

Vanadium mg/Kg 75 161 195 309 216 348 235 161  

Zinc mg/Kg 4112 3276 3110 3325 3436 3890 4039 4352  

           

APC Leachability  April May June July Aug Sept Oct Nov  

Cadmium mg/kg 0.006 <0.001 <0.001         0.002  

Thallium mg/kg <0.001 <0.001 <0.001         <.001  

Mercury mg/kg <0.001 <0.001 <0.001         <.0001  

Lead mg/kg 0.02 0.005 0.003         0.028  

Chromium mg/kg 0.15 0.011 0.015         0.018  

Copper mg/kg 0.009 0.019 0.012         0.0002  

Manganese mg/kg 0.011 0.002 0.002         0.017  

Nickel mg/kg 0.007 <0.001 <0.001         0.002  

Arsenic mg/kg 0.009 0.008 0.006         0.01  

Cobalt mg/kg 0.007 0.003 0.003         0.0009  

Vanadium mg/kg 0.004 0.004 0.006         0.001  

Zinc mg/kg 0.33 0.11 0.14         0.026  

           

APC Dioxin / PCB April May June July Aug Sept Oct Nov  

Dioxins I-TEQ ng/Kg 4809 1075 651.1 1167 3860 477 1522 1507  

Dioxins  Human/ 
Mammals ng/Kg 4381 1016 594.4 1086 3522 438 1346 1406  

Dioxins Birds ng/Kg 7488 1725 1080.4 1786 5623 690 2275 2414  

Dioxins Fish ng/Kg 5032 1131 688.9 1232 3939 479 1537 1594  

PCBs  Humans/ 
Mammals ng/Kg 445.40 31.56 21.24 36.74 213.38 21.28 55.67 34.01  

PCBs Birds ng/Kg 761.40 46.66 31.47 54.67 323.59 33.29 95.66 46.5  

PCBs Fish ng/Kg 21.30 1.41 0.96 1.66 9.87 0.98 2.63 1.55  
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5. Summary of Plant Compliance  

5.1 Emissions to Air 
 
The Exeter Energy from waste plant commenced full operation under the control of the 
operations and maintenance contractor from 29 July 2014 and was subject to the full 
conditions of the Environmental Permit. 
 

During the year the following breaches of the ELVs occurred 
 

Date Incident  Cause 

8 August  33 x half hourly + 
1x daily 
exceedance of 
VOC 
 

CEMS malfunction due to contaminated gas 
bottle. Exacerbated by operator failing to 
respond to apparent exceedance.  

11 August Half Hourly 
exceedance VOC 

Repeat of previous CEMS failure when 
diagnosing the previous problem 

 
Subsequent investigation showed that the gas Helium/Hydrogen gas bottle which fuels 
the analyser was contaminated with trace levels of methane gas which produced a false 
reading. The plant was operating normally at the time and shown no indication of elevated 
levels of VOC before or after this incident it is therefore extremely unlikely that any actual 
emission of VOC occurred at this time. Following this incident the operators have received 
additional training and the systems in the control room have been re-configured to give 
greater emphasis to the CEMS system.    
 

Date Incident  

18 August 2014 6.3mg/m3 of HF detected in flu gas against Permitted level of 
2 mg/m3 

 
This exceedance was detected during the extractive monitoring process so the results 
were not received until approximately a month after the monitoring had taken place. All 
subsequent tests for HF showed levels to be near or below detectable limits. The principle 
means of removing HF from flue gas is through reaction with lime. At the time of the 
exceedance the lime injection system was working correctly. This is supported by the 
recorded levels for HCl in the flue gas which is treated by the same process as HF. There 
is a possibility in a situation such as this that the some form of contamination has 
compromised the sample collecting and analysis process however it has not been possible 
to identify whether contamination occurred in this instance.  

 
 

7th September High Half Hourly 
CO 

Accumulation of CO in combustor following 
failure of waste feed 

12 October  High Half Hour 
CO 

Accumulation of CO in combustor following 
failure of waste feed 

28 October  High Half Hourly 
CO 

Accumulation of CO in combustor following 
failure of waste feed 

 
 



 

TITLE:  Cyclerval Annual Report 2014 HP3538CR 
 

DOC REF: REVISION No: 5272 REPT 30 2014  B 

Carbon Monoxide accumulates in the combustor when the waste is incompletely 
combusted. On each of the occasions above the exceedance occurred when the waste in 
the combustor has fallen to a low level and fresh waste has been added to continue 
combustion. Following these incidents procedures have been altered so where the waste 
bed has diminished the start-up burner will be engaged prior to introducing further waste  
to ensure complete combustion of fresh waste. 
 

 

Periods of Abnormal Operation 

Date  Failure Duration  

19 May  Power failure leading to loss of CEMS 
recording system 

2 hours 

14 
September 

Lime screw failure leading to exceedance half 
hourly ELV for HCl  

1.5 hrs 

15 October 
and 24 
November 

Accumulation of Ammonia Chloride in duty 
analyser causing the instrument to record an 
apparent half hourly exceedance of HCl 

39 mins 

   

 
 
This is the first year of operation for this plant and the emission limit exceedances which have 
occurred may generally be attributed to issues around the fine tuning of equipment and 
adapting operating procedures to the conditions encountered during day to day operation. 
Where exceedances have occurred it has been possible to identify the cause and equipment 
or procedures have been modified so no further exceedances have occurred.   

5.2 Bottom ash and APC Residue 
While the environmental permit requires analysis of APC residue and bottom ash on a monthly 
basis for the first year of operation the only condition value based on the ash is that the IBA 
must have a loss on ignition value no higher than 5%.  
In the early stages of operation bottom ash showed values of between 4% and 4.6% however 
following improvements to the operating methods this has been reduced to less than 2%.  
 
Incinerator bottom ash appears as a mirror entry in the list of wastes regulation and as such 
the producer is required to undertake sufficient analysis of the ash to demonstrate that the ash 
does not display any hazardous characteristics.  
 
Exeter EfW follows the principles of the ESA protocol. Ash is collected twice per month and 
sent to a UKAS accredited laboratory where the ash is analysed and assessed against the 
hazard classifications. As of the end of December nineteen samples had been analysed all of 
which were assessed as non-hazardous. By early March a full suite of 24 samples will have 
been tested from which point sampling will continue to take place on a twice monthly basis 
and the ash assessed on the basis of the previous twenty four samples. None of the samples 
tested to date has been assessed as displaying any hazard characteristics. 
 
Composition of bottom ash during this period has been consistent with none of the 
determinands showing marked variation month to month this is as would be expected as there 
is a the waste stream remains relatively consistent originating from a fixed catchment of 
household waste.  


