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Heat development in landfill cells due to the biodegradation
processes of waste materials
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According to the available literature, heat is generated during both the aerobic and anaerobic phases
of the biodegradation processes of organic waste in landfill cells. Also, waste degradation
temperatures are limiting to landfill stabilisation processes. With increased temperatures,
degradation rates also increase, which in turn could be explained by the increased activity level of
micro-organisms at these temperatures. Heat development (temperature) therefore remains an
important factor to be monitored in landfill site and in particular during the aerobic and early
anaerobic phases of the stabilisation process.
It is important to emphasise that there are rather limited temperature monitoring data available on
full-scale landfills. Most reliable methods require the installation of sacrificial thermistors which
involves complex and sophisticated field procedures. Due to cost of equipment, the complications
of installation and monitoring, and the care required during waste filling and compaction, the
measurement of heat development in cells is not commonly monitored.
This paper presents the full preparation and installation process for 12 thermistors in a landfill cell
of depth of 12 m together with the installation of an accessible data logger (three thermistors
installed at 4 m intervals vertically in a cell). The paper reports on the challenges encountered when
choosing materials, and those encountered during equipment installation, monitoring and data
collection, and waste compaction in cells during the installation. The results are presented in a
comprehensive and effective manner. Furthermore, the paper reports on measuring an astounding
heat elevation of up to 90 °C and presents the heat profile of the cell over a period of more than
one year.
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