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1 Introduction 
BH EnergyGap (Walsall) Limited (BH EnergyGap) was granted an Environmental Permit (EP) for a 
waste incineration facility (referred to as the 3R Facility), on Fryers Road, Walsall, West Midlands 
on 22 September 2016. 

BH EnergyGap is applying to the Environment Agency (EA) for a variation to the EP. The variation 
will include for a number of changes to the EP, including changes to the proposed waste 
incineration technology and the processing capacity of the 3R Facility. 

The aim of this report is to assess and compare the impact of greenhouse gas emissions from both 
the permitted design of the 3R Facility and the proposed design of the 3R Facility.  

This assessment considers the direct greenhouse gas emissions from the 3R Facility and considers 
these in relation to other forms of power generation in the UK. 

This assessment calculates the quantity of emissions of CO2 from the 3R Facility (both the permitted 
and proposed designs) and also other greenhouse gases released (for example N2O) as a CO2 
equivalent. 

Power generated through energy recovery from waste in the 3R Facility displaces electricity that 
would have otherwise been sourced from conventional power stations. Therefore, for both the 
permitted design and proposed design, the net change in carbon dioxide emissions has been 
calculated as a result of using waste to generate electricity, rather than generating it by 
conventional means. For the purposes of this report, the power from renewable sources has been 
assumed to displace the same power as that generated by conventional means. 

This report does not consider the release or avoidance of indirect carbon dioxide emissions 
associated with the operation of the 3R Facility. 
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2 Assumptions 
For the purposes of this assessment, the following assumptions have been applied to both the 
permitted and proposed designs: 

1. The composition of the incoming waste combusted in the 3R Facility is assumed to be as follows: 

a. The waste contains 26.18% carbon by weight, which has been calculated to reflect the 
design NCV of the waste processed at the 3R Facility. 

i. It is assumed that the carbon content of the waste will be the same for both the 
permitted facility and the proposed facility. This is because both the permitted facility 
and the proposed facility will thermally treat residual waste – the resulting carbon 
content will be the same whether recyclates have been extracted on-site or off-site prior 
to incineration. 

b. 50% of the carbon content of the incoming waste is biodegradable. 

i. ‘Energy from Waste – A guide to the Debate’ (DEFRA, 2014) suggests that up to half of 
the biogenic carbon in the waste will be sequestered in landfill, with the other half 
biodegraded. Using a value of 50% for biodegradable carbon content is a conservative 
assumption. 

2. Ammonia is used as a reagent in the SNCR system. Nitrous oxide is emitted at a concentration 
of 10 mg/m3. 

3. The 3R Facility will have 10 start-ups and shutdowns per year. This is a conservative assumption. 
Each start-up will take 16 hours, and each period of shutdown will take 2 hours. Therefore, the 
auxiliary burners will be in operation for 180 hours per annum. This is a conservative 
assumption. 

4. In accordance with the UK Government Greenhouse Gas Conversion Factors for Company 
Reporting 2019 Guidance, the combustion of fuel oil has emissions of 0.285 t CO2/MWh . 

2.1 Permitted Design 

The permitted design will use gasification as the combustion technology. The following assumptions 
have been applied to the permitted design: 

1. The nominal design capacity will be approximately 12.5 tonnes of incoming waste per stream 
per hour, with a Net Calorific Value (NCV) of 12.76 MJ/kg. This equates to a nominal design 
capacity of approximately 200,000 tonnes per annum, assuming 8,000 hours operation per 
annum. 

2. The two boilers will have an aggregated thermal capacity of 88.6 MWth. 

3. It will generate up to approximately 27 MWe (design maximum) with a parasitic load of 4.5 
MWe. 

4. During periods of non-availability, the parasitic load will be 20% of the operational load. Periods 
of non-availability are times when the 3R Facility is neither operational nor in the process of 
start-up or shutdown, i.e. periods when the auxiliary burners are in operation. Therefore, the 
permitted design will have a non-availability of 580 hours per annum, during which time the 
parasitic load will be approximately 0.9 MW. 

5. The auxiliary burners, which will be fired on fuel oil, will operate at 70% of the maximum 
continuous rating of the thermal capacity of the 3R Facility. Therefore, the burner capacity for 
the permitted facility will be approximately 62.03 MW. 

6. The volumetric flow of the flue gases will be 187,812 Nm3/hr for both lines. 
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2.2 Proposed Design 

The proposed design will use a moving grate as the combustion technology. The plant will be a two-
stream design. The following assumptions have been applied to the proposed design: 

1. The nominal design capacity will be approximately 27.3 tonnes of incoming waste per stream 
per hour, with a Net Calorific Value (NCV) of 10.5 MJ/kg. This equates to a nominal design 
capacity of approximately 436,800 tonnes per annum, assuming 8,000 hours operation per 
annum. 

2. The two boilers will have an aggregated thermal capacity of 159.3 MWth. 

3. It will generate up to approximately 49.9 MWe (design maximum) with a parasitic load of 6.4 
MWe. 

4. During periods when the 3R Facility is not available, the parasitic load will be 20% of the 
operational load. Periods of non-availability are times when the 3R Facility is neither operational 
nor in the process of start-up or shutdown, i.e. periods when the auxiliary burners are in 
operation. Therefore, the proposed facility will have a non-availability of 580 hours per annum, 
during which time the parasitic load will be approximately 1.28 MW. 

5. The auxiliary burners, which will be fired on fuel oil, will operate at 70% of the maximum 
continuous rating of the thermal capacity of the 3R Facility. Therefore, the burner capacity for 
the proposed facility will be approximately 111.48 MW. 

6. The volumetric flow of the flue gases will be 308,592 Nm3/hr for both lines. 
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3 Displaced Power from the 3R Facility – 
Permitted and Proposed 
Power generated from the combustion of waste within the 3R Facility will displace alternative forms 
of power generation. Table 3-1 shows the energy sources for UK electricity generation, with their 
associated carbon intensities. It is important to consider which of these power sources would be 
displaced by the power generated by the 3R Facility. 

Table 3-1: UK Electricity Supply Characteristics1 

Energy Source Proportion of UK Supply (%) Carbon Emissions During 
Operation (gCO2/kWh) 

Coal 5.2 920 

Natural Gas 41.4 349 

Nuclear 18.7 0 

Renewables 32.8 0 

Other 1.9 871 

Current energy strategy uses nuclear power stations to operate as baseload stations run with 
relatively constant output over a daily and annual basis, with limited ability to ramp up and down 
in capacity to accommodate fluctuations in demand. Power supplied from existing nuclear power 
stations is relatively low in marginal cost and has the benefit of extremely low CO2 emissions.  

Wind and solar plants also have very low marginal operating costs and are supported by subsidies 
in many cases. This means that they will run when there is sufficient wind or sun and that this 
operation will be unaffected by the 3R Facility.  

Combined cycle gas turbines (CCGTs) are the primary flexible electricity source. Since wind and solar 
are intermittent, with the electricity supplied varying from essentially zero (on still nights) to more 
than 16 GW (on windy or sunny days), CCGTs supply a variable amount of power. However, there 
are always some CCGTs running to provide power to the grid.  

Gas engines, diesel engines and open cycle gas turbines also make a small contribution to the grid. 
These are mainly used to provide balancing services and to balance intermittent supplies. As they 
are more carbon intensive than CCGTs, it is more conservative to ignore these.  

The DEFRA document ‘Energy from Waste – A guide to the debate 2014’ provides support for the 
use of CCGT as a comparator for electricity generated from the combustion of waste. Footnote 29 
on Page 21 of the document states that: 

‘A gas fired power station (Combined Cycle Gas Turbine – CCGT) is a reasonable comparator as this 
is the most likely technology if you wanted to build a new power station today.’ 

The relevance of this guidance was confirmed as recently as July this year. Following the public 
inquiry into the proposed EfW plant at Ratty’s Lane in Hoddesdon, the Inspector agreed that CCGTs 
were the appropriate counterfactual power generation source. 

Therefore, for the purposes of this assessment it is assumed that power from the 3R Facility will 
displace power from a CCGT, and that the CO2 emissions from a CCGT power station are equivalent 
to 349 g/kWh.  

 
1 Department of Energy and Climate Change. UK Fuel Mix Disclosure data table (01 April 2018 – 31 March 2019). 
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BH EnergyGap acknowledge that the UK government has recently set a target which ‘will require 
the UK to bring all greenhouse gas emissions to net zero by 2050’. Taking this into consideration, in 
the future it is anticipated that the power which the 3R Facility will generate will displace other 
forms of power generation, including renewable energy power stations. However, at this stage the 
mix of future generation capacity additions to the grid that might be displaced by the project is 
uncertain, and therefore the emissions intensity of future displaced generation cannot be 
accurately quantified. Therefore, for the purposes of this assessment, it has been assumed that the 
3R Facility will displace a gas fired power station as this is considered a reasonable comparator.  

3.1 Permitted Design 

The following assumptions regarding the energy outputs from the permitted design have been 
made: 

• The permitted design will generate up to 27 MW of electricity with a net output of 22.5 MW. 

• For the purposes of this greenhouse gas assessment, there will be no heat export from the 
permitted design 

On this basis: 

• The permitted design will generate approximately 216,000 MWh of power per annum. Of this 
power approximately 180,000 MWh per annum will be available for export. This will displace a 
total of approximately 62,800 tonnes of carbon dioxide equivalent if displacement of CCGT 
generation is assumed. 

3.2 Proposed Design 

The following assumptions regarding the energy outputs from the proposed design have been 
made: 

• The proposed design will generate up to 49.9 MW of electricity with a net output of 43.5 MW. 

• For the purposes of this greenhouse gas assessment, there will be no heat export from the 
proposed design. 

On this basis: 

• The proposed design will generate approximately 399,200 MWh of power per annum. Of this 
power approximately 348,000 MWh per annum will be available for export. This will displace a 
total of approximately 121,500 tonnes of carbon dioxide equivalent if displacement of CCGT 
generation is assumed. 
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4 Emissions from the 3R Facility – Permitted 
and Proposed 
For the purposes of this assessment, emissions of carbon dioxide released from the combustion of 
fuel oil used for auxiliary firing within the 3R Facility is included as a global warming contributor. 

During start-ups, auxiliary burners will be used to raise the temperature within the primary 
combustion chamber of the 3R Facility to the required temperature, prior to the feeding of waste 
into the combustion chamber, as required by the Industrial Emissions Directive (IED). The burners 
will also be used to maintain temperatures above the required minimums when needed, as 
required by the IED. During shut-down, the auxiliary burners will be used to ensure complete burn-
out of the waste in the 3R Facility. 

4.1 Emissions from the incineration of incoming waste 

4.1.1 Permitted Design 

The carbon dioxide equivalent emissions from the incineration of waste in the permitted design 
would be 960 kg per tonne of incoming waste, of which 480 kg per tonne of incoming waste will be 
from non-biogenic sources. 

The total carbon dioxide equivalent emissions from fossil fuels (excluding auxiliary fuels) will be 
approximately 96,000 tonnes per year for the permitted design. 

4.1.2 Proposed Design 

The carbon dioxide equivalent emissions from the incineration of waste in the proposed design 
would again be 960 kg per tonne of incoming waste, of which 480 kg per tonne of incoming waste 
will be from non-biogenic sources. 

The total carbon dioxide equivalent emissions from fossil fuels (excluding auxiliary fuels) will be 
approximately 209,000 tonnes per year for the proposed design. 

4.2 Emissions of nitrous oxide 

4.2.1 Permitted Design 

The permitted design will release approximately 15 tonnes of nitrous oxide per annum. Nitrous 
oxide has a GWP of 310 carbon dioxide equivalent. Nitrous oxide is produced when the free radical 
molecules derived from ammonia react with nitric oxide (NO) produced from the combustion of 
nitrogen-containing substances in the waste. 

The total carbon dioxide equivalent emissions from emissions of nitrous oxide will be approximately 
4,700 tonnes per year for the permitted design. 

4.2.2 Proposed Design 

The proposed design will release approximately 25 tonnes of nitrous oxide per annum. Nitrous 
oxide has a GWP of 310 carbon dioxide equivalent. Nitrous oxide is produced when the free radical 
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molecules derived from ammonia react with nitric oxide (NO) produced from the combustion of 
nitrogen-containing substances in the waste. 

The total carbon dioxide equivalent emissions from emissions of nitrous oxide will be approximately 
7,700 tonnes per year for the proposed design. 

4.3 Electricity import 

4.3.1 Permitted Design 

During periods of start-up and shutdown, the permitted design will have an electrical demand of 
approximately 810 MWh electricity; and during periods of non-availability the permitted design will 
have an electrical demand of approximately 522 MWh electricity. On this basis, the permitted 
design will consume approximately 1,332 MWh of electricity per annum. 

As stated in the UK Government Greenhouse Gas Conversion Factors for Company Reporting 2019 
Guidance, the import of electricity from public supply should be assumed to have emissions of 
0.2556 t CO2/MWh. Therefore, the permitted design is anticipated to release approximately 340 
tonnes per year of carbon dioxide equivalent from the import of electricity. 

4.3.2 Proposed Design 

During periods of start-up and shutdown, the proposed design will have an electrical demand of 
approximately 1,152 MWh electricity; and during periods of non-availability the proposed design 
will have an electrical demand of approximately 742 MWh electricity. On this basis, the proposed 
design will consume approximately 1,894 MWh of electricity per annum. As stated in the UK 
Government Greenhouse Gas Conversion Factors for Company Reporting 2019 Guidance, the 
import of electricity from public supply should be assumed to have emissions of 0.2556 t CO2/MWh. 
Therefore, the proposed design is anticipated to release approximately 50 tonnes per year of 
carbon dioxide equivalent from the import of electricity. 

4.4 Emissions from auxiliary firing 

4.4.1 Permitted Design 

The auxiliary burners in the permitted design will consume approximately 11,200 MWh of fuel oil 
per annum. As stated in the UK Government Greenhouse Gas Conversion Factors for Company 
Reporting 2019 Guidance, the combustion of fuel oil will have emissions of 0.285 t CO2/MWh. This 
will be equivalent to a total of approximately 3,200 tonnes per year of carbon dioxide equivalent 
from the combustion of fuel oil for auxiliary firing. 

4.4.2 Proposed Design 

The auxiliary burners in the proposed design will consume approximately 20,100 MWh of fuel oil 
per annum. As stated in the UK Government Greenhouse Gas Conversion Factors for Company 
Reporting 2019 Guidance, the combustion of fuel oil will have emissions of 0.285 t CO2/MWh. This 
will be equivalent to a total of approximately 5,500 tonnes per year of carbon dioxide equivalent 
from the combustion of fuel oil for auxiliary firing. 
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4.5 Summary 

4.5.1 Permitted Design 

The operation of the processes at the permitted design will lead to the release of approximately: 

• 96,000 tonnes per year of carbon dioxide equivalent from the incineration of the non-biogenic 
component of the waste; 

• 4,700 tonnes per year of carbon dioxide equivalent from nitrous oxide from the incineration of 
incoming waste; 

• 340 tonnes per year of carbon dioxide equivalent from imported electricity for the incineration 
of incoming waste; and 

• 3,200 tonnes per year of carbon dioxide equivalent from the combustion of fuel oil for auxiliary 
firing. 

Therefore, in total it is predicted that approximately 104,240 tonnes per year of carbon dioxide 
equivalent will be released from the operation of the permitted design. 

4.5.2 Proposed Design 

The operation of the processes at the proposed design will lead to the release of approximately: 

• 209,600 tonnes per year of carbon dioxide equivalent from the incineration of the non-biogenic 
component of the waste; 

• 7,700 tonnes per year of carbon dioxide equivalent from nitrous oxide from the incineration of 
incoming waste; 

• 50 tonnes per year of carbon dioxide equivalent from imported electricity for the incineration 
of incoming waste; and 

• 5,500 tonnes per year of carbon dioxide equivalent from the combustion of fuel oil for auxiliary 
firing. 

Therefore, in total it is predicted that approximately 222,850 tonnes per year of carbon dioxide 
equivalent will be released from the operation of the proposed design. 



BH EnergyGap Walsall Limited  

 

04 December 2019 Greenhouse Gas Assessment – EP Variation 

S2605-0601-0002KLH Page 12 

 

5 Conclusions 
The information presented within this assessment is summarised in Table 5-1 below: 

Table 5-1: Greenhouse Gas Assessment Summary - GWP (tonnes CO2 equivalent) 

Parameter Permitted design Proposed design 

Released Displaced Released Displaced 

CO2 emissions 
derived from 
fossil fuels (a) 

96,000  209,600  

N2O from the 
process 
(ammonia) (b) 

4,700  7,700  

Indirect CO2 
emissions 
(imported 
electricity) (c) 

340  50  

Direct CO2 
emissions 
(auxiliary fuel) 
(d) 

3,200  5,500  

Total released 
(e=a+b+c+d) 

104,420   222,850  

Energy 
recovered 
(electricity) (f) 

 62,800  121,500 

Energy 
recovered (heat) 
(g) 

 -  - 

Total displaced 
(h=f+g) 

 62,800  121,500 

Net GWP (j=e-h) 41,620  101,350  

Change in GWP 59,370 

To conclude, compared to generating the equivalent power in a conventional gas fired power 
station the permitted design will result in an increase of approximately 41,620 tonnes per annum 
in the emissions of carbon dioxide released from the generation of power and the incineration of 
waste. In comparison, the proposed design will result in an increase of approximately 
101,350 tonnes per annum in the emissions of carbon dioxide released from the generation of 
power and the incineration of waste, compared to generating the equivalent power in a 
conventional gas fired power station. Therefore, the proposed changes in the design of the 3R 
Facility will result in an overall increase of 59,370 tonnes per annum in the emissions of carbon 
dioxide.  

 BH EnergyGap acknowledge that the UK government has recently set a target which ‘will require 
the UK to bring all greenhouse gas emissions to net zero by 2050’. Taking this into consideration, in 
the future  it is anticipated that the power which the 3R Facility will generate will displace other 
forms of power generation, including renewable energy power stations. However, at this stage it is 
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not known what these other forms of future generation will be. Therefore, for the purposes of this 
assessment, a gas fired power station has been applied as a reasonable comparator.  

Finally, it should be noted that this assessment methodology does not consider the avoidance of 
emissions from any of the following: 

• the disposal of the waste in a landfill; 

• alternative methods of waste treatment for the waste processed in the Facility; or  

• the recovery of materials from the residues generated.  

Taking into consideration the uncertainty of the form of power generation which the 3R Facility will 
displace, and the avoidance of carbon emissions from alternative waste treatment methods for 
waste processed at the 3R Facility, the proposed changes to the design of the 3R Facility are 
expected to result in a significant overall net reduction in emissions of carbon dioxide from the 
operation of the 3R Facility.  
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