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[bookmark: _Toc380495313]1. 	Introduction 

Cardiff Energy Recovery Facility is located immediately north of Cardiff Docks. The facility will process approximately 22.96 tonnes of residual municipal and Commercial and Industrial (C&I) waste per line, per hour and has the capability of exporting approximately 30MW of electrical power. 

In accordance with the requirements of Condition 4.2.2, Schedule 4 and Table S4.1 of Permit EPR/LP3030XA issued by Natural Resources Wales to Viridor Waste Management Limited (Viridor) initially on 4th November 2010, Viridor is required to produce an annual performance report which is to be submitted to Natural Resources Wales by the 30th April as agreed in writing with Natural Resources Wales of each year.

Viridor took over the operation of the Plant on 31st January 2015; therefore 2017 is the third year of operations at the ERF.

This report summarises the environmental and performance data collected at the site 1st January 2017 – 31st December 2017 and fulfils the reporting requirement of Chapter IV, Article 55 (2) of the Industrial Emissions Directive. 

The report will cover the following areas of environmental monitoring:

Section 2 – Point Source Emissions to Air
Section 3 – Point Source Emissions to Water
Section 4 – Residue Quality Monitoring Requirements
Section 5 – Performance Parameters




[bookmark: _Hlt125169557][bookmark: _Toc193268734]2.	Point Source Emissions to Air
[bookmark: _Toc131311791][bookmark: _Toc193268735]2.1.	Introduction

Permit Condition 3.5.1(a) and Tables S3.1 and S3.1(a) require Viridor to undertake performance monitoring of the point source emissions to air arising at sample points A1 and A2.

A summary of the point source emissions to air monitoring data at sample point A1 and A2 for the period is included as Table 1.
2.2	Commentary on Data

The recorded concentrations remained compliant with the limits set out in Permit Tables S3.1 and S3.1 (a) during the review period except for those listed in 2.3.

The “daily mean” max values for Carbon Monoxide (CO) spiked on several occasions during June and July 2017.  By undertaking a detailed review of operations and having discussions with suppliers the root cause of these CO spikes was attributed to wear and tear of triangular metal plates (referred to as ‘sharks teeth’) on the grate. As a result, these metal plates were grinded off and new ones welded back in their place. The NRW was informed of these CO spikes through appropriate communications. Since the new metal plates have been fitted to the grate no further CO spikes have been experienced. Planned preventative maintenance (i.e. timely replacement of the metal plates) is now in place to avoid a re-occurrence of the CO spikes. 

Line 1 was in operation for 89.6% of the year and Line 2 for 88.7%.

Note 1: Detail of periodic sampling timings, uncertainty and method used have previously been supplied to Natural Resources Wales within the 2017 quarterly reports. 

Note 2: Results recorded by both, periodic and continuous monitoring have broadly been within the range expected for the energy recovery operation, with exception to the exceedances included in 2.3 below. 
2.3	Schedule Notices Issued

22 February 2017 _ Schedule 5 Notification was submitted due to elevated CO reading. 

17 April 2017, 22 April 2017, 24 April 2017, 2 May 2017, 30 May 2017 _ Schedule 5 Notification was submitted due to elevated CO readings.  

1 June 2017, 6 June 2017 Schedule 5 Notification was submitted for an abnormal occurrence. 

9 June 2017, 18 June 2017, 19 June 2017, 29 June 2017 _ Schedule 5 Notification was submitted due to elevated CO readings. 

4 July 2017, 21 July 2017, 24 July 2017, 28 July 2017, 31 July 2017 _ Schedule 5 Notification was submitted due to elevated CO readings. 

19 December 2017 _ Schedule 5 Notification was submitted due to elevated HCl reading. 



Cardiff ERF 2017
Table 1: Emissions to Air from A1 and A2 (CEMS)


	
	Releases to Air from Incinerators – Continuous Monitoring – Air 2
	
	

	Parameter
	Limit
	Reference 
Period
	A1 
	A2 
	Test Method
	Uncertainty  

	
	
	
	2017 Max
	2017 Avg
	2017 Max
	2017 Avg  
	
	

	Oxides of nitrogen
	200 mg/m3 
	Daily mean
	199.4
	174.6
	268.8
	182
	BS EN 15267-3
	

	
	400 mg/m3 
	½ hourly mean
	299.1
	 
	332.0
	 
	
	

	Particulate
Matter 
	10 mg/m3
	Daily mean
	0.8
	0.6
	0.5
	0.4
	
	

	
	30 mg/m3 
	½ hourly mean
	1.2
	 
	1
	 
	
	

	Total Organic Carbon (TOC)
	10 mg/m3 
	Daily mean
	1.2
	0.4
	1.1
	0.3
	
	

	
	20 mg/m3 
	½ hourly mean
	14.7
	 
	19.9
	 
	
	

	Hydrogen chloride 
	10 mg/m3 
	Daily mean
	10.0
	8.0
	10.9
	8.3
	
	

	
	60 mg/m3 
	½ hourly mean
	34.4
	 
	76.7
	 
	
	

	Sulphur dioxide
	50 mg/m3 
	Daily mean
	36.3
	12.1
	24.1
	6.3
	
	

	
	200 mg/m3 
	½ hourly mean
	102.9
	 
	93.0
	 
	
	

	Carbon monoxide 
	50 mg/m3 
	Daily mean
	356.3
	11.6
	220.6
	11.1
	
	

	
	100 mg/m3 
	½ hourly mean*
	See
	note
	below
	---
	
	

	 Ammonia
	No limit set
	Daily mean
	0
	0
	6.0
	1.3
	
	

	
	
	
	 
	 
	 
	 
	
	


*Note. ½ hourly monitoring for CO is no longer required in the latest version of the permit. Permit now states “95%ile 10 minute average in any 24 hour period”. 
*Note: CEMS data figures are adjusted for the method uncertainty   


Table 2: Emissions to Air from A1 and A2 Periodic  
	Substance /
Parameter
	Emission Limit Value
	A1
	A2

	Nitrous oxide
	None set mg/m3
	7.50
	10.05

	Hydrogen fluoride
	2 mg/m3
	0.03
	0.03

	Cd and Th and their compounds
	0.05 mg/m3
	0.0019
	0.0014

	Hg and its compounds
	0.05 mg/m3
	0.0038
	0.0037

	Sb, As, Pb, Cr, Co, Cu, Mn, Ni, V and their compounds
	0.5 mg/m3
	0.034
	0.015

	Dioxins & Furans (I-TEQ)
	0.1 ng/m3
	0.030
	0.009

	PCBs (WHO-TEQ Humans / Mammals)
	None set ng/m3
	0.00254
	0.00075

	PCBs (WHO-TEQ Fish)
	None set ng/m3
	0.00012
	0.00004

	PCBs (WHO-TEQ Birds)
	None set ng/m3
	0.00448
	0.00210

	Dioxins & Furans (WHO-TEQ Humans / Mammals)
	None set ng/m3
	0.0282
	0.0086

	Dioxins & Furans (WHO-TEQ Fish)
	None set ng/m3
	0.0310
	0.0091

	Dioxins & Furans (WHO-TEQ Birds)
	None set ng/m3
	0.0501
	0.0139

	Anthanthrene
	None set µg/m3
	<0.012
	<0.011

	Benzo(a)anthracene
	None set µg/m3
	<0.012
	<0.011

	
Benzo(a)pyrene
	
None set µg/m3
	0.0175
	<0.011

	
Benzo(b)fluoranthene
	
None set µg/m3
	<0.012
	<0.011

	Benzo(b)naptho(2,1-d) thiophene
	None set µg/m3
	<0.012
	<0.011

	Benzo(c)phenanthrene
	None set µg/m3
	<0.012
	<0.011

	Benzo(ghi)perylene
	None set µg/m3
	<0.012
	<0.011

	Benzo(k)fluoranthene
	None set µg/m3
	<0.012
	<0.011

	Cholanthrene
	None set µg/m3
	<0.012
	<0.011

	Chrysene
	None set µg/m3
	<0.012
	<0.011

	Cyclopenta(cd)pyrene
	None set µg/m3
	<0.012
	<0.011

	Dibenzo(ai)pyrene
	None set µg/m3
	<0.012
	<0.011

	Dibenzo(ah)anthracene
	None set µg/m3
	<0.012
	<0.011

	Fluoranthene
	None set µg/m3
	0.100
	0.605

	Indeno(123-cd) pyrene
	None set µg/m3
	<0.015
	<0.011

	Naphthalene
	None set µg/m3
	1.100
	0.655

	Note [1]: Where LOD was observed on all sampling events; the max LOD result was used for the average




3.	Point Source Emissions to Water
3.1.	Introduction

Permit Condition 3.5.1(a) and Table S3.2 requires Viridor to ensure sample point W1 is free of oil, grease and visible solids
3.2	Commentary on Data

Routine sampling was undertaken at W1 during 2017. 

3.3	Schedule Notices Issued

No Permit limit exceedances were recorded during the review period for emissions to water.
	

































                     

4.	Residue Quality Monitoring Requirements
4.1.	Introduction

Permit Condition 3.5.1(c) and Table S3.5 require Viridor to undertake residue quality monitoring at minimum monthly intervals for both bottom ash and air pollution control residues.
4.2	Commentary on Data

Incinerator Bottom Ash

Figures shown are an average of the analysis undertaken during 2017 which have followed the criteria laid out in the ESA protocol (i.e. 24 samples per year).

Air Pollution Control Residues

Figures shown in Table 3 are an average of the analysis undertaken during 2017.

Table 3: Residue Quality

	Residue quality 
	
	

	Parameter 

	Limit
	Normal Operation 
	Before use of a new disposal or recycling route 

	
	
	Bottom ash  
	APC Residues 
	Bottom ash
(Soluble fractions)
	APC Residues
(Soluble fractions) 

	
	
	Composite 
	Line 1
	Line 2
	Line 1
	Line 2
	Line 1
	Line 2

	Total Organic Carbon
	3%
	1.5
	
	
	
	
	
	

	Antimony (mg/kg)
	---
	146.9
	953.5
	1,095.8
	
	
	
	

	Cadmium (mg/kg)
	---
	15.3
	270.3
	273.3
	
	
	
	

	Thallium (mg/kg)
	---
	0.11
	1.08
	1.05
	
	
	
	

	Mercury (mg/kg)
	---
	<0.5
	7.26
	6.52
	
	
	
	

	Lead (mg/kg)
	---
	601.3
	2136.3
	2161.3
	
	
	
	

	Chromium (mg/kg)
	---
	145.9
	60.5
	50.0
	
	
	
	

	Copper (mg/kg)
	---
	1800
	602.8
	598.8
	
	
	
	

	Manganese (mg/kg)
	---
	958.5
	392.8
	411.5
	
	
	
	

	Nickel (mg/kg)
	---
	78.6
	19.4
	15.1
	
	
	
	

	Arsenic (mg/kg)
	---
	14.8
	71.5
	77.3
	
	
	
	

	Cobalt (mg/kg)
	---
	31.8
	6.5
	5.4
	
	
	
	

	Vanadium (mg/kg)
	---
	39.2
	12.1
	10.7
	
	
	
	

	Zinc (mg/kg)
	---
	2800.2
	13180
	13297.5
	
	
	
	

	Dioxins/Furans ITEQ (ng/kg)
	---
	13.7
	611.0
	1125.7
	
	
	
	

	PCB (WHO-TEQ) Humans (ng/kg) 
	---
	1.22
	38.6
	32.46
	
	
	
	

	Total soluble fraction (%)
	---
	
	
	
	
	
	
	
	

	Metals only soluble fraction (%)
	---
	
	
	
	
	
	
	
	











































5.	Performance Parameters

5.1 Introduction 

Condition 4.2.2 (b), (c), Table S4.2 and S4.3 of the Permit set out the reporting criteria for performance parameters.     

5.2 Commentary on Data

The recorded performance data is set out in Tables 4; 5; 6 and 7.

Table 4: Energy 1
 
	Parameter
	Total (MWh)
	Specific usage
(MW / tonne incinerated)

	Electricity generated
	258,111
	0.71

	Electricity exported to the National Grid
	231,062
	0.64

	Energy exported as heat (if any)
	0
	0

	Energy usage
	27,049
	0.07



Using waste incinerated = 363,155 tonnes.

Table 5: Performance 1

	Parameter
	Units
	

	Total municipal (domestic household) waste received on site
	Tonnes
	280,842

	Total commercial and industrial waste received on site
	Tonnes
	83,262

	Municipal waste incinerated
	Tonnes
	280,216

	Commercial and industrial waste incinerated
	Tonnes
	82,938

	Total waste incinerated 
	Tonnes
	363,155

	Unsuitable waste sent off-site for treatment
	Tonnes
	4

	Rejected material sent for off-site disposal
	Tonnes
	3

	Gas oil consumption 
	Tonnes
	387.1

	Dry Urea Reagent usage
	kg/tonne waste incinerated
	1.26

	Hydrated Calcium Hydroxide Reagent usage
	kg/tonne waste incinerated
	14.83

	Activated carbon used
	kg/tonne waste incinerated
	0.26







Table 6: Water Usage 1 

	Parameter
	Units
	

	Mains water usage
	m3
	20,142

	Mains water usage
	Litres/tonne waste incinerated 
	55.5



Table 7: Residues

	Parameter
	Units
	

	Total Air Pollution Control residues disposed of 
	kg/tonne waste incinerated
	25.09

	Total bottom ash generated
	kg/tonne waste incinerated
	208.92

	Total bottom ash recycled
	kg/tonne waste incinerated
	208.92

	Total bottom ash disposed of
	kg/tonne waste incinerated
	0
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