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Study on Elevated Temperature and Gas Component within an

Operating Semi—Aerobic Landfill
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ABSTRACT

In this study, the performance of an operating semi-aerobic landfill in the northern part of Japan
has been investigated. Observation and data analysis have been conducted simultaneously aiming to
evaluate the performance of the operating semi-aerobic landfill based on the landfill gas (LFG)
temperature and LFG concentration. This study is summarized as follows.

(1) A series of surveys has been carried out on-site to collect the temperature distribution and gas
concentration data of LFG venting pipes (VPs) in about 10 years (including 9 main LFGVPs,
39 branch LFGVPs, and 5 monitoring LFGVPs). The observation results showed that the
average temperature at the exit of surveyed main LFGVPs, branch LFGVPs, and monitoring
LFGVPs are >25°C, 20°C, and 20°C, respectively. Especially, the highest LFG temperature
was above 60°C within the main LFGVP M2. Methane gas (CH4) concentration of most of the
main LFGVPs was below 10%, while others were above 10%. The distributions of LFG
concentration and temperature showed the biodegradation by aerobic or anaerobic. For about
10 years those distributions changed largely by the aerobic or anaerobic biodegradation.
Especially clogging resulted in the increase of CHy. If the ratio of CH4 to CO; is below 1,
aerobic biodegradation is active. This ratio in all LFGVPs was below 1.0 and was below 0.5
in main LFGVPs. So this semi-aerobic landfill has been operated appropriately.

(2) The temperature of geomembrane liner at the bottom of the semi-aerobic landfill was
monitored continuously from 2002 to 2017. The geomembrane temperatures gradually rose
up 30-35°C and remained over 30°C for 10 years (2006-2016) before dropping down less than
30°C in 2017. The temperature rise was due to the biodegradation of organic solid waste or
the heat of hydration of incinerated bottom ash which is the main factors caused the generation
of heat in the landfill. Recently, the geomembrane temperatures are gradually decreasing year



by year because less landfilling organic wastes for biodegradation results in a small amount
of heat generation. The risk of a high-temperature effect on barrier systems may decrease.

(3) The numerical simulation has been used for modeling the movement of gas flow
within a semi-aerobic landfill. In addition, the influence of clogging phenomena on
the gas flow has been also considered by using the numerical simulations.
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