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1.0 UPDATED CLIMATE BRIEF OF EVIDENCE

1.1 Waste Stream & Fossil Fraction of Waste Stream

Table 1 outlines the anthropogenic CO, emissions from Incineration of 600,000 tonnes of MSW.

Table 1: Anthropogenic CO , Emissions From Incineration of 600,000 tonnes of M SW (tonnes CO ; eq).

Waste Type Tonnage of Waste Carbon % Fossil Fossil CO , Tonnes CO,eq/
(based on 600,000 Content %C Carbon tonne/tonne 600,000 Tonnes of
tonne facility) @ (Dry) Waste

a b c =a*b*c*44/12

Plastics 87,600 51%? 100% 0.51*1.0*44/12 163,812

Textiles 41,400 50% 50% 0.50*0.50*44/12 37,950

Others 62,400 50% 50%" 0.50%0.50%44/12 57,200

Total CO, 259,539

Emissions

Total GHG 267,483

Emissions

(1) Data from National Waste Database 2005 & Dublin Waste Management Strategy and corrected for 165,000 tonnes of organic /
paper waste (90:10) which will be biologically treated.

(2) Fossil fuel fraction recommended in the UK. Retained in the recent publication by ERM for DEFRA (Dec 2006) “Carbon
Balances & Energy Impacts of the Management of UK Wastes”.

(3) In the absence of a detailed breakdown of the “Others” waste, 50% carbon fraction and 50% fossil fuel content is deemed

reasonable.

Energy Generation - During the incineration of waste at the facility the thermal energy generated by
the burning of waste will be recovered and will give an electrical output of about 65-66MW. As
approximately 6MW is required for electrical demand within the plant, the net electrical output from the
plant for export to the national grid will be 59.2MW. The plant is assumed to be in operation for 8000
hours/annum.

Fuel Displacement The displaced fuel is the 2012 average fuel mix as a starting point in the
calculations and with the fuel mix decreasing up to 2028 and stabilising in this year at 0.40 tonnes CO
eq / MWe which is equivalent to the emissions from a CCGT power plant. As the energy generation
from landfilling and AD is much smaller, for simplicity, no adjustment in future years is made for the
displaced energy from landfilling and AD. This assumption will benefit the landfill and AD options.



1.2 Net Emissions from 600,000 Tonnes of Waste: Inc  ineration vs Landfilling

Figure 1 outlines the anthropogenic CO, emissions from Incineration of 600,000 tonnes of MSW
compared to the landfilling of the waste (assuming 75% landfill gas capture rate).

Net Greenhouse Gas Emissions — Average Fuel Mix Stabilising At 2028 At 0.40 tonnes C0O, eq ! MWe
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Result - Assuming the displaced fuel is the 2012 average fuel mix as a starting point and with the fuel
mix decreasing up to 2028 and stabilising in this year at 0.40 tonnes CO eq / MWe which is equivalent
to the emissions from a CCGT, the time series indicates that incineration is more favourable than
landfilling in all years. The results are summarised in Table 2:

Table 2: Anthropogenic CO , Emissions From Incineration of 600,000 tonnes of M SW vs Landfilling (tonnes CO

eq).
2012 2041 Overall
Incineration
-1,048 76,599 1,741,507
Landfilling
167,367 167,367 5,021,000
Balance
-168,415 -90,767 -3,279,493
% of Kyoto Target @ o
-0.27% -0.14% -0.17%

(1) Kyoto Target is 63.032 Mt CO2 Eq.
(2) On an annualised basis.

Summary - The results indicate that incineration is more favourable than landfilling over the lifetime of
the facility by 0.17% of the Kyoto target.



1.3 Net Emissions from 500,000 Tonnes of Waste: Inc  ineration vs Landfilling

Figure 2 outlines the anthropogenic CO, emissions from Incineration of 500,000 tonnes of MSW
compared to the landfilling of the waste (assuming 75% landfill gas capture rate).

Net Greenhouse Gas Emissions — Average Fuel Mix Stabilising At 2028 At 0.40 tonnes C0O, eq/ MWe
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Result - The time series indicates that incineration is more favourable than landfilling in all years. The
results are summarised in Table 3:

Table 3: Anthropogenic CO , Emissions From Incineration of 500,000 tonnes of M SW vs Landfilling (tonnes CO

eq).
2012 2041 Overall
Incineration
6,598 69,070 1,624,381
Landfilling
142,500 142,500 4,275,000
Balance
-135,902 -73,430 -2,650,619
% of Kyoto Target @ o
-0.22% -0.12% -0.14%

(1) Kyoto Target is 63.032 Mt CO2 Eq.
(2) On an annualised basis.

Summary - The results indicate that incineration is more favourable than landfilling over the lifetime of
the facility by 0.14% of the Kyoto target.



1.4 Net Emissions from 600,000 Tonnes of Waste: Inc ineration vs Landfilling With AD of
Organic Waste

Figure 3 outlines the anthropogenic CO, emissions from Incineration of 600,000 tonnes of MSW
compared to the AD of the organic waste (assumed to be 242,220 tonnes) and the landfilling of the
remaining waste (assuming 75% landfill gas capture rate).
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Result - The time series indicates that incineration is more favourable than landfilling with AD over the
period 20012 - 2016 but by 2017, landfilling (assuming 75% landfill gas capture rate) with AD becomes
more favourable. The results are summarised in Table 4:

Table 4: Anthropogenic CO , Emissions From Incineration of 600,000 tonnes of M SW (tonnes CO , eq) Compared
To AD / Landfilling alternative.

2012 2041 Overall
Incineration
-1,048 76,599 1,741,507
Landfillin
g 30,214 30,214 906,431
Balance
-31,263 46,385 835,076
% of Kyoto Target © -
-0.05% 0.07% 0.04%

(1) Kyoto Target is 63.032 Mt CO2 Eq.
(2) On an annualised basis.

Summary - The results indicate that landfilling (assuming 75% landfill gas capture rate) with AD is
more favourable than incineration over the lifetime of the facility by 0.04% of the Kyoto target.



1.5 Net Emissions from 600,000 Tonnes of Waste: Inc  ineration vs Landfilling With AD of
Organic Waste (50% Landfill Gas Capture Rate)

Figure 4 outlines the anthropogenic CO, emissions from Incineration of 600,000 tonnes of MSW
compared to the AD of the organic waste (assumed to be 242,220 tonnes) and the landfilling of the
remaining waste (with a landfill gas capture rate of 50%).

Result - The time series indicates that incineration is more favourable than landfilling (50% gas capture
rate) with AD. The results are summarised in Table 5:

Table 5: Anthropogenic CO , Emissions From Incineration of 600,000 tonnes of M SW (tonnes CO , eq) Compared
To AD / Landfilling alternative.

2012 2041 Overall
Incineration

-1,048 76,599 1,741,507

Landfillin
g 90,681 90,681 2,720,431

Balance
-91,729 -14,082 -978,924

% of Kyoto Target @

-0.15% -0.02% -0.05%?

(1) Kyoto Target is 63.032 Mt CO2 Eq.
(2) On an annualised basis.

Summary - The results indicate that incineration is more favourable than landfilling (50% gas capture
rate) with AD over the lifetime of the facility by 0.05% of the Kyoto target.



1.6 Net Emissions from 600,000 Tonnes of Waste: Inc ineration With District Heating vs
Landfilling With AD of Organic Waste (50% Landfill Gas Capture Rate)

Figure 5 outlines the anthropogenic CO, emissions from Incineration of 600,000 tonnes of MSW (with
district heating) compared to the AD of the organic waste (assumed to be 242,220 tonnes) and the
landfilling of the remaining waste (with a landfill gas capture rate of 50%).

Result - The time series indicates that incineration with district heating is more favourable than
landfilling (50% gas capture rate) with AD. The results are summarised in Table 6:

Table 6: Anthropogenic CO , Emissions From Incineration of 600,000 tonnes of M SW (with district heating)

(tonnes CO , eq) compared To AD / Landfilling alternative.

2012 2041 Overall
Incineration
-95,397 9,532 -466,027
Landfillin
g 90,681 90,681 2,720,431
Balance
-186,078 -81,149 -3,186,459
% of Kyoto Target ©
-0.30% -0.13% -0.17%®

(1) Kyoto Target is 63.032 Mt CO2 Eq.
(2) On an annualised basis.

Summary - The results indicate that incineration with district heating is more favourable than landfilling
(50% gas capture rate) with AD over the lifetime of the facility by 0.17% of the Kyoto target.



1.7

1.8

(1)
(2)

Summary

Using the 2006 IPCC methodology rules® (as shown in Appendix 1), incineration of waste at the
Dublin WTE facility is a better climatic option than the alternative landfilling of this waste. The
incineration of waste at the Dublin WTE facility is also a better option than AD with the remaining
waste landfilled using a realistic landfill gas capture rate of 50% which is a rate more typical of the
real world™?. The incineration of waste at the Dublin WTE facility becomes even more favourable
when district heating is taken into account.

In summary, incineration of mixed MSW is a more favourable option from a climate perspective,
under the IPCC rules, both currently and into the foreseeable future than either landfilling alone or the
option of landfilling of inert material with the AD of biogenic material.

REFERENCES
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Appendix 1
IPCC Guidelines For National Greenhouse Gas Invent  ories

The Intergovernmental Panel on Climate Change (IPCC) has recently published updated detailed
guidelines on compiling National Greenhouse Gas Inventories. The guidelines are designed to
estimate and report on national inventories of anthropogenic greenhouse gas emissions and removals
in order to ensure compliance with the Kyoto Protocol. Anthropogenic refers to greenhouse gas
emissions and removals that are a direct result of human activities or are a result of natural processes
that have been affected by human activities W The guantity of carbon from natural cycles through the
earth’s atmosphere, waters, soils and biota is much greater than the quantity added by anthropogenic
GHG sources. However, the focus of the UNFCCC and the IPCC is on anthropogenic emissions
because it is these emissions that have the potential to alter the climate by disrupting the natural
balances in carbon’s biogeochemical cycle, and altering the atmosphere’s heat-trapping ability. The
carbon from biogenic sources such as paper and food waste was originally removed from the
atmosphere by photosynthesis, and under natural conditions, it would eventually cycle back to the
atmosphere as CO, due to degradation processes. Thus, these sources of carbon are not c0n5|dered
anthropogenic sources and do not contribute to emission totals considered in the Kyoto Protocol”

In relation to solid waste disposal sites (SWDSs) |nclud|ng municipal landfills, detailed guidelines have
been outlined for the calculation of GHG emissions”. The main GHG emission from SWDSs is
methane. Even though the source of carbon is primarily biogenic, CH, would not be emitted were it not
for the human activity of landfilling the waste, which creates anaerobic conditions conducive to CH,
formation. Although CO, is also produced in substantial amounts, the primary source of CO, derives
from the decomposition of organic material derived from biomass sources (crops, forests) which are re-
grown on an annual baS|s Hence, these CO, emissions are not treated as net emissions from waste in
the IPCC Methodology

Similarly, in relation to incineration, a large fraction of the carbon in waste combusted (paper, food
waste) is derived from biomass raw materials which are replaced by re-growth on an annual basis.
Thus, these em|SS|0ns should not be considered as net anthropogenic CO, emissions in the IPCC
Methodology . On the other hand, some carbon in waste is in the form of plastics or other products
based on fossil fuel. Combustion of these products, like fossil fuel combustion, releases net CO,
emissions. Thus, in estimating emissions from waste incineration, the desired approach is to separate
carbon in the incinerated waste into biomass and fossil fuel based fractions and thereafter to use only
the fossil fuel fraction in calculating net carbon emissions™. Other relevant gases released from
combustion are net GHG emissions including CH4 and N,O.

Greenhouse gases have different efficiencies in retaining solar energy in the atmosphere and different
lifetimes in the atmosphere. In order to compare different greenhouse gases, emissions are calculated
on the basis of their Global Warming Potential (GWPs) over a 100-year period, giving a measure of
their relative heating effect in the atmosphere. The GWP100 for CO, is the basic unit (GWP = 1)
whereas CH,4 has a global warming potential equivalent to 21 units of CO, and N,O has a GWP100 of
310. Thus the issue of the lifetime of gases in the atmosphere has already been taken into account in
the calculation of the GWP100.

In line with IPCC methodology, all greenhouse gas fluxes are treated as though they take place
instantaneously. Although landfill emissions occur over decades the total em|SS|ons are what is
important so the phasing of emissions within the 100-year time horizon can be |gnored



