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1. Introduction

1.1 General

This report looks at the air emissions from the proposed green energy plant and compares them against regulatory limits. It also includes an explanation of the regulatory limits and how they were derived. It is intended to set the emissions into some form of context against a UK and European background and act as a discussion document for public consultation.

2. Regulatory Limits

2.1 General

The plant will require a PPC permit to operate. This permit will specify air emission limit values. There are two sources that the regulator will use in determining what limits to apply:

· Directly applicable limits such as those contained in European Directives (Waste Incineration Directive or Large Combustion Plant Directive).

· Limits that would be achieved by the application of BAT (Best Available Techniques). These are limits that represent the current state of the art for technical and managerial systems. They will obviously become tighter as technical know-how improves and they are included in national and European guidance documents.

2.2 Directive Limits Applicable to Rose Energy

The Rose Energy Plant fits two possible definitions within the European legislation for emission limits: 

· Its size is such that it falls under the Large Combustion Plant Directive (>50MWTh). Although the plant is designed for electrical generation of 30MW the heat input required is >50MW and the LCPD threshold is based on the heat input rather than on the electrical generating capacity.

· The definition of MBM and used poultry bedding as waste means that the proposed plant falls under the Waste Incineration Directive. 

Both Directives specify air emission limit values and there is a presumption in the legislation that the tighter of the limits will apply. 

2.2.1 Waste Incineration Directive Limits

All limits are in mg/Nm3, expressed at 11% residual oxygen and on a dry gas basis. This latter point can be quite important when assessing emissions in a flue gas with a large moisture content since the actual emission will be at a considerably lower concentration than the limit values and must be corrected to give an accurate representation. 

Note: owing to the nature of the fuel the moisture content of the flue gas for the Rose Energy plant is >25%.  

	Daily Average Values
	
	Half-hourly Values
	
	Short-term Values

	Pollutant
	Limit Value
	
	Pollutant
	Absolute Limit Value
	97% Limit Value 
	
	Pollutant
	Absolute Limit Value
	97% Limit Value 

	 NOx
	200
	
	 NOx
	400
	200
	
	Cadmium and Thallium Total
	0.10
	0.05

	SO2
	50
	
	SO2
	200
	50
	
	Mercury
	0.10
	0.05

	VOCs
	10
	
	VOCs
	20
	10
	
	Total Other Metals* 
	1.0
	0.5

	Particulate
	10
	
	Particulate
	30
	10
	
	
	
	

	HCl
	10
	
	HCl
	60
	10
	
	
	
	

	HF
	1
	
	HF
	4
	2
	
	
	
	

	CO
	50
	
	CO
	100
	
	
	
	
	


* (Sb + As + Pb + Cr + Co + Cu + Mn + Ni + V)

There is an additional limit of 0.1 ng/Nm3 on dioxins and furans.

The limit values and how they are applied do need some explanation since there is not an obvious single value that can be applied in all cases. The various values are set as they are to reflect the variations and fluctuations that are a natural part of emissions generation and monitoring and they are used as follows:

· The daily average is the average value recorded by the monitoring equipment over a working day. The average must not exceed the limit at any time.

· The short-term and half-hourly absolute limits are the limits that must never be exceeded at any time as an instantaneous reading.

· The 97% values are the values that 97% of the readings averaged over a working day must not exceed. 

2.2.2 Large Combustion Plant Limits

The Large Combustion Plant Directive concerns itself more with sulphur and nitrogen dioxide emissions than with other species. It contains requirements to reduce these emissions but the limits are higher than those set in the WID. There is certainly not the same emphasis in the LCPD on metals and organic pollutants as there is in the WID. On this basis the WID represents the tightest limits that could be set at a European level for power plant emissions. The latest proposal to update the IPPC Directive appears to recognise this fact and has proposals for combustion plant limits more in line with those achievable under WID. This is not expected to come into force before 2014 but Rose Energy is obviously aiming to meet these standards now.

2.3 BAT Limits

The proposed development fits much more into the classification of a combustion plant than an incinerator. As such the applicable guidance for setting BAT limits would be that in the guidance notes for the combustion sector, being S1.01 (Combustion Activities). However, the biomass fuel being used is classed as waste and, therefore, the guidance on waste combustion S5.01(Guidance for the Incineration of Waste and Fuel Manufactured from or including Waste ) must also be taken into consideration.

The combustion sector guidance gives indicative values for achievable emissions from biomass combustion as daily averages. The same guidance note also provides indicative values for coal combustion. Converting these to the same oxygen basis as the WID values gives achievable emissions as follows:

	Pollutant
	Biomass Limit Value
	Coal Limit Value
	WID Limit Value

	 NOx
	167
	200
	200

	SO2
	200
	200
	50

	VOCs
	N/A
	N/A
	10

	Particulate
	13
	13
	10

	HCl
	17
	3-20
	10

	HF
	N/A
	N/A
	1

	CO
	67 - 100
	67 - 100
	50


This comparison again shows that, by adopting the WID standard, the proposed plant is at the cleanest end of any range of available emission limits.

3. Rose Energy Emissions

3.1 Proposed Emissions and Impacts

The plant proposal is for a system to be guaranteed to meet the WID emission limit values. It is possible that the actual emissions will be lower than this, but obviously this cannot be confirmed until operations commence. Until they can gain such confirmation Rose Energy will proceed on the basis that the WID limits will apply and emissions will be at or near these limits. 

The limits are set in a European Directive and apply to all member States. In terms of a justification for the limits there is a significant amount of useful information in the preamble to the Directive. Of particular note are clauses 5-7 reproduced below:

(5) In accordance with the principles of subsidiarity and proportionality as set out in Article 5 of the Treaty, there is a need to take action at the level of the Community. The precautionary principle provides the basis for further measures. This Directive confines itself to minimum requirements for incineration and co-incineration plants.

(6) Further, Article 174 provides that Community policy on the environment is to contribute to protecting human health.

(7) Therefore, a high level of environmental protection and human health protection requires the setting and maintaining of stringent operational conditions, technical requirements and emission limit values for plants incinerating or co-incinerating waste within the Community. The limit values set should prevent or limit as far as practicable negative effects on the environment and the resulting risks to human health.
These clauses make it clear that the emission limits have been set at a level that gives a high degree of protection to the environment and public health. As an absolute minimum the plant proposed by Rose Energy will meet all these stringent emission limit values. 

Clause 2 is also worth looking at in detail. It refers to dioxin emission limit values and it is patently clear that the proposed plant will meet the most stringent of emission limits for dioxins:

(2) The Protocol on persistent organic pollutants signed by the Community within the framework of the United Nations Economic Commission for Europe (UN-ECE) Convention on long-range transboundary air pollution sets legally binding limit values for the emission of dioxins and furans of 0,1 ng/m; TE (Toxicity Equivalents) for installations burning more than 3 tonnes per hour of municipal solid waste, 0,5 ng/m; TE for installations burning more than 1 tonne per hour of medical waste, and 0,2 ng/m; TE for installations burning more than 1 tonne per hour of hazardous waste.
3.2 Emission Quantities

Based on the guaranteed emission limits the annual emissions can be calculated. For comparison purposes it is worth converting the emissions from concentrations into both mass per time period and mass per generated unit. Latest data is that the plant will operate for 7700 hours per year generating 30MW(e). 

The flue gas flow will be 213,000Nm3/hr at 26% moisture and 5.6% oxygen. Referenced to dry gas at 11% oxygen this gives an equivalent flue gas flow of 244,000Nm3/hr. This can be compared to a modern coal fired station in the UK (Drax) that is fitted with particle arrestment and flue gas cleaning technology.

	Pollutant
	ELV
	Rose 

g/s
	Rose  

Te/yr
	Rose 

g/kWhr
	Drax*

g/kWhr

	 NOx
	200
	13.5
	374
	1.6
	2.1

	SO2
	50
	3.4
	94
	0.40
	0.7

	VOCs
	10
	0.7
	19
	0.08
	

	Particulate
	10
	0.7
	19
	0.08
	0.02 – 0.18

	HCl
	10
	0.7
	19
	0.08
	

	HF
	1
	0.07
	1.9
	0.008
	

	CO
	50
	3.4
	94
	0.40
	

	Mercury
	0.05
	0.003
	0.09
	0.0004
	

	Cadmium
	0.05
	0.003
	0.09
	0.0004
	

	Metals
	0.5
	0.03
	0.90
	0.004
	

	Dioxins
	0.1 ng
	7E-9
	0.19 g/yr
	0.9E-9
	


* Data for comparison.

The proposed maximum Rose Energy emissions can also be compared to the annual emissions from three coal fired power stations in Northern Ireland.

	Pollutant
	Rose Energy 

Te/yr
	Kilroot

Te/yr
	Ballylumford

Te/yr
	Coolkeeragh

Te/yr

	 NOx
	374
	6930
	1790
	605

	SO2
	94
	14700
	496
	1220

	VOCs
	19
	N/A
	426
	N/A

	Particulate
	19
	233
	56
	N/A

	HCl
	19
	148
	N/A
	N/A

	HF
	1.9
	87
	N/A
	N/A

	CO
	94
	N/A
	1580
	N/A

	Mercury
	0.09
	0.0668
	N/A
	N/A

	Cadmium
	0.09
	N/A
	N/A
	0.02

	Metals
	0.90
	N/A
	N/A
	N/A

	Dioxins
	0.19 g/yr
	N/A
	N/A
	N/A


There is not a great deal of publicly available data available on individual metals emissions from coal stations. Available data is taken from the European Emissions register. The reporting thresholds for individual metals vary from 0.01Te/yr to 0.20 Te/yr and the stations will be below the reporting threshold. Individual metals for the Rose Energy facility can also be expected to be below the reporting threshold, given that the total maximum is only 0.9 Te/yr. 

It is worth adding in a further note regarding dioxins from the European Emissions Register. This register requires all IPPC registered facilities to report their emissions of a range of pollutants. For dioxins the significance reporting threshold is 1g/yr and the guaranteed maximum Rose Energy emissions will be <20% of this threshold.

The Rose Energy emissions totals are calculated on the basis of meeting the standards in the Waste Incineration Directive. In practice there should be an expectation that the values in operation will be lower. For comparison the available emissions data for the Westfield plant are shown as a percentage of the Directive limits.

	Parameter
	Units
	Westfield March 2006
	Westfield March 2007
	Percentage of Limit
	Allowable Percentage*

	NOx
	mg/Nm3
	228
	121 
	60 - 114
	120

	SO2
	mg/Nm3
	<15 
	29
	30 - 58
	120

	CO
	mg/Nm3
	<8
	5
	10
	N/A

	HCl
	mg/Nm3
	2.3
	1.0 
	10 - 23
	140

	HF
	mg/Nm3
	0.03 – 0.45
	<0.02 
	2 - 45
	N/A

	Total VOC
	mg/Nm3
	11
	<0.2 
	2 - 110
	130

	Particulate
	mg/Nm3
	3.1
	16
	31 - 160
	130

	Cd + Tl
	mg/Nm3
	0.0012
	0.00049 
	1 - 2
	N/A

	Hg
	mg/Nm3
	0.00046
	0.00034
	1
	N/A

	Metals 
	mg/Nm3
	0.10
	0.04 - 0.10
	8 - 20
	N/A

	Dioxins
	ng/Nm3
	0.06
	0.06
	60
	N/A


* Monitoring is that it is subject to variations for a number of reasons. This is recognised within the WID and an "uncertainty budget" is applied to all reported values and ELVs (Emission Limit Values). Below is an extract from the WID guidance published by DEFRA (and accepted by EHSNI).  

Uncertainty budgets for specific determinands

	Determinand
	ELV
	Uncertainty

budget (%)


	Uncertainty

budget in mg/Nm3

	HCl
	10
	40
	4

	SO2
	50
	20
	10

	TOC
	10
	30
	3

	NO2
	200
	20
	40

	Dust
	10
	30
	3


Several performance characteristics contribute to the overall uncertainty of the monitoring results, such as the drift, linearity, sensitivity to environmental conditions and cross-sensitivity to other determinands. The operator must demonstrate that the monitoring performed at the installation – for both continuous and periodic measurements – at least meets the uncertainty budgets specified in the WID.
The allowable percentage column in the results table allows such variations. It shows that all the reported values for Westfield are acceptable barring one result on particulates that is marginally (16 vs. 13) over the limit. In such circumstances it is for the regulator to confirm the reasons for such an excursion and to request from the operator an explanation for the excursion and a management plan for preventing a recurrence. 

4. Conclusions

The guaranteed emissions from the proposed Rose Energy plant have been compared to available legal limits and best practice guidance limits. The emissions proposed are as low as are currently required or considered achievable.

The emissions have been shown to be lower than those from coal-fired power stations both on an absolute basis and as a release per unit of generation basis.

