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The results of investigations from many old landfills in Germany show that significant 

emissions occur under anaerobic conditions as they normally appear in the landfill bodies. 

The significant emissions via the gas phase will last at least 3 decades after the closure of the 

landfill while leachate emissions are predicted for many decades or even centuries. By taken 

into consideration the surrounding of the old landfills and the type and quality of protection 

barriers, which are missing in most cases for the old landfills, the emissions from the these 

landfills may result into a significant negative impact of the environment. 

 

By the aerobic in situ stabilisation of old landfills we attempt to reduce the inventory of 

organic matter inside the landfill body in order to modify and to stabilise it in a way that the 

emission potential will be significantly reduced. This aim can be achieved by means of the 

aerobic degradation processes which are much faster than the anaerobic degradation. This 

results in a reduction f.e. in hydrocarbons as well as nitrogen in the leachate phase. In 

principle the same processes are installed in the old landfills that are used for the biological 

pre-treatment of residual waste. This process is used in Germany and many other European 

countries with increasing tendency. Further more the accelerated aerobic in situ stabilisation 

has a significant cost saving potential due to a reduction of the aftercare period. In addition 

there is the possibility in the modification of the cost intensive surface liner system as it is 

prescribed by the German Technical Guidance Municipal Solid Waste to an alternative 

surface cover system after the aeration measures have been terminated. 

 

Preliminary investigations in 1998 into the aerobic in situ stabilisation of the old landfill 

“Kuhstedt” in Lower Saxony, situated about 90 km in the south-west of Hamburg, northern 

Germany, confirmed the positive effects on the emission reduction by injecting air with only 

limited overpressure into the landfill body. Moreover, the tests proved that an in situ 

stabilisation can be carried out by means of ordinary technical equipment and with a low 

energy demand.  



Since the second half of the year 1999 a R&D project was financed by the German Ministry 

of Research and Technology (BMBF) and the Landkreis Rotenburg (Wümme). Within this 

project the Consultants for Waste Management, Hamburg and the Technical University of 

Hamburg-Harburg are going to investigate the full scale application and the operation of the 

in situ stabilisation. 

 

In order to demonstrate the effects of the aeration on the emission behaviour of the landfilled 

waste and more over to reach important indications for a successful operation of the installed 

aeration equipment extensive laboratory investigations have been carried out and in addition 

are still going on. Therefore waste samples have been taken out of the landfill body while 

drilling the holes for the installation of the gas wells and investigated in landfill simulation 

reactors (LSR). The results of these long term investigations which allow on the one hand the 

estimation of the long term emission behaviour of the landfilled waste and on the other hand 

could bring important results regarding the emission behaviour during changing the milieu 

conditions from anaerobic to aerobic conditions are presented in the paper. In general the tests 

show that due to the aeration biodegradable organic components are converted faster and that 

especially nitrogen concentrations in the leachate can be reduced significantly. Apart from the 

positive effects on the leachate quality the carbon conversion during the aeration is increased 

in a considerable way. 

 

The full scale realisation of the aeration measures at the old landfill “Kuhstedt” consist of a 

system of 25 gas wells. The operation and the control of the system ensures via the active 

aeration of the landfill body and the online analysis of the exhaust gas that only the amount of 

air is supplied by low pressure into the waste that it is needed for aerobic degradation 

processes. Each well can either be used for the aeration or for the extraction of the exhaust air 

which is treated afterwards in biofilters or by non-catalytic oxidation measures. After the 

planning and preparation phase the equipment for the aeration measures has been installed in 

summer and early autumn 2000. Since October we began to extract the gas out of the landfill 

body. In addition further investigations regarding the gas permeability in different areas of the 

landfill body are underway. The actual aeration measures will start at the end of the year. 


