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Supplementary material
1. Landfill disposal (LC) inventory data

Landfill stage: This section is shown in section 2.2.1 in the paper. The IPCC method, developed
for solid waste disposal (SWDS), was used to calculate the amount of methane emitted at the
landfill [1, 2]. Among the three described levels for assessing CHs emissions from SWDS, this
study used the Tier 1 FOD method, which mainly uses default activity data and parameters, for
determining methane emissions at the landfill [2]. Methane emissions from SWDS during a single
year can be estimated with Equation 1 (Eq. 1). Methane is generated due to the decomposition of
organic matter under anaerobic conditions. Some of the generated methane is oxidised in the
SWDS cover or can be recovered for energy or flaring. The amount of methane emitted from
SWDS can be calculates as:

CH, Emissions = -(1-0X1) (Eq.1)

Z CH,generated, r-Ry
X

where CHiemissions is the CHa emitted in year T, expressed in Gg; T is the inventory year; X is
the waste category or type/material; Rt is the recovered CHsin year T, expressed in Gg; OXr is
the oxidation factor in year T, expressed in fraction.

The base for the calculation of methane generation is the amount of degradable organic
carbon (DOC) as defined in Equation 2 (Eq. 2).

DDOC,,= W-DOC-DOC;-MCF (Eq. 2)

where DDOCn is the mass of decomposable DOC deposited, expressed in Gg; W is the amount
of waste deposited in the landfill per year, expressed in Gg; DOC is degradable organic carbon
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in a year of deposition, expressed in Gg C/Gg waste; DOCr corresponds to a fraction of DOC that
decomposes under anaerobic conditions expressed in fraction; MCF is the CH4 correction factor
for aerobic decomposition in the year of deposition, expressed in fraction.

Therefore, to determine the methane quantity generated from the waste that can be
decomposed, the fraction of CHs contained in the generated landfill gas is multiplied by the
quotient of the molecular weights CH4/C (Eq. 3).

16
CH,generatedt = DDOC,,-F- 7 (Eq.3)

where CH: generatedr is the amount of CH4 generated from decomposable material; DDOCnm is
the mass of decomposable DOC deposited, expressed in Gg; F is the fraction of CHs, by volume,
ingenerated landfill gas, expressed in fraction; 16/12 is the molecular weight ratio CH4/C.

The emission factors and parameters were chosen according to the recommended default
value:

e The amount of waste deposited in the landfill per year (W) was 1.64 Gg FVW per year.

e The DOC value was 0.070 Gg per Gg FVW.

e The recommended default value chosen for DOCr was 0.7 [2], assuming that the waste
for which this assessment is being developed is considered a highly decomposable waste
since it belongs to food waste.

e The MCF accounts for the fact that, for a given amount of waste, unmanaged SWDS
produce less CH4 than managed anaerobic SWDS. Of all the MCF values assigned, it has
been considered that the MCF that best fits the conditions of the landfill studied is 0.5
[2], since it corresponds to a semi-aerobic managed solid waste landfill site [3].

e The CHu fraction (F) value in the landfill gas was recommended to be 0.5 [2].

e The oxidation factor (OX) reflects the amount of CH4 oxidised in the soil or other waste
material. The amount of methane oxidised in the soil was unknown, so the value was
assumed to be zero.

e At the Al Ghabawi landfill, as reported by Hadjidimoulas [3], 75% of the methane
generated is therefore recovered. The methane generated per year was 0.027 Gg CHs and
the methane emissions were 18.3 kg CHa/d.
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