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ABSTRACT

This study explores the development of a greenhouse gas (GHG) reduction methodology using landfill aeration technology
in final-covered landfills. Prompted by global initiatives such as the Global Methane Pledge and Korea’s 2050 Carbon Neutral
Strategy, this study focuses on mitigating methane emissions—a major contributor to GHG from anaerobic landfill processes.
Aeration technology, which introduces oxygen into closed landfills, promotes aerobic decomposition and reduces methane
generation. The research identifies and analyzes similar methodology, CDM methodology AMO0083, to derive insights
applicable to Korea Emissions Trading Scheme. Key components such as applicability conditions, baseline scenarios, project
boundaries, GHG calculation methods, and monitoring approaches are examined. The main results of the study are as follows:
First, the amount of GHG reduction can be estimated by applying a First Order Decay (FOD) model based on the amount
of waste landfilled by waste composition, consistent with the national GHG inventory methodology. Second, when applying
the FOD model, the GHG reduction can be calculated by considering the difference in methane correction factors between
anaerobic and aerobic landfills. Finally, project emissions should account for nitrous oxide emissions generated by the
application of aerobic landfill technology. These findings will serve as a basis for developing a GHG reduction methodology

using landfill aeration technology, and facilitates estimation of reduction potential using real data from actual landfill sites.
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Table 1. List of similar methodology investigations
Type of GHGs

emissions

Methodology Overview

mitigation action

Landfilled waste is treated
AMO00083

Avoidance of

aerobically on-site by means | GHGs emission

of air venting (overdrawing) | avoidance (The
landfill gas . ) . )
. or low pressure aeration with [ project avoids
emissions by o
CH,; emissions

from landfills)

o . the objective of avoiding
in-situ aeration

anaerobic degradation
of landfills

processes
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Table 2. Key applicability

r
1o
r
rlo
rn
oN

oar

Key applicability

(D Aeration techniques used are either air venting(overdrawing) or low pressure aeration

@ Treatment of landfilled waste is in closed landfills or closed landfill cells

(@ If mandatory environmental regulations require the collection and flaring of landfill gas, the corresponding compliance rate is below 50%

in the host country

@ Closed cells of operating or closed landfills might be eligible as long as they are physically distinct from the remaining parts of the landfill

Table 3. Key baseline methodology

Key baseline methodology

Baseline scenario

Partial or total release of landfill gas from the closed landfill or the closed landfill cell

Project scenario

In-situ aeration of the closed landfill or the closed landfill cell reduces GHGs emissions

Project boundary

Includes all sites and facilities incorporated within the business activities, such as landfill site, landfill cells, methane

collection systems, air injection facilities, air injection pipes etc.
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Table 4. Key GHGs reduction calculation methodology

Key GHGs reduction calculation methodology

. Source (D Emissions from decomposition of waste at the landfill site
Baseline - —
L. Calculation (O Measured methane emissions
emissions .. . .
methodology |(@ Methane emissions estimated using the FOD model
(@ Direct emissions from the in-situ aeration of landfill
Source @ GHGs emissions from on-site electiricity use
® GHGs emissions from on-site fossil fuel consumption due to the project activity
Project (O Measured methane emissions
emissions ) @ Methane emissions estimated using the FOD model
Calculation R . ..
(3 Measured nitrous oxide emissions
methodology o . . o
@ Emissions of N,O estimated using default emission factors
(® Measured electiricity and fossil fuel consumption

Table 5. Key monitoring methodology

Key monitoring methodology

@ Utilize the CDM tools corresponding to each monitoring factor
@ Applying default values provided in statistical reports by local governments, academic journal articles, etc
(® Applying monitoring methods presented in internationally recognized standards and guidelines
(ISO 9001, UK guidance, VDI giudeline 3790 etc)
@ Conducting direct measurements using similar equipment such as infrared sensors and gas detectors in accordance with internationally

recognized standards
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LX AL ALY H(Ministry of Environment, 2024b).
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