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In Russia the standards for wastewater discharge have increased in the nineties of the twentieth century, and the main 
question was the removal of nutrients. In recent years there have been many studies in order to develop new methods of waste-
water treatment, and to adopt Western technologies in Russian treatment plants. But the main problem now is that most of the 
plants in Russia were built more than thirty years ago. And now they need reconstruction. It requires great financial investments, 
but the possibilities are limited. Therefore it is necessary to reconstruct with minimal expenses, maximum usage of existing tanks 
and equipment, and the quality of wastewater treatment satisfying the standards.

In Moscow State University of Civil Engineering (MGSU) extensive researches are carried out in the field of biological 
wastewater treatment, including the removal of nutrients. The results of the researches were used for constructions and recon-
structions of treatment plants in Russia.

Technological Scheme «Deep biological wastewater treatment system with ammonium-nitrogen removal», which was de-
veloped and patented in MGSU, treats wastewater biologically in the aeration tank, which is divided into a sequence of alternat-
ing anoxic and aerobic zones. The reconstruction of biological treatment plants under this Scheme is possible at minimal cost, 
and the quality of treatment satisfies the modern standards.

Nowadays, in the Russian Federation there are about sixty two percent of plants with aeration tanks, thirty three percent 
of biofiltration plants, and five percent of the plants with only mechanical treatment. The main task of the present research was 
to investigate the possibility of applying single-sludge denitri-nitrification system in the reconstruction of wastewater treatment 
plants in the Russian Federation. Only plants with aeration tanks were studied, because only they can be reconstructed with the 
use of the Scheme.

The research includes fifty three treatment plants of different Russian cities. According to the questionnaires the data for 
each treatment plant has been received.  The date concerns influents and effluents, the features of a construction and operation 
of the structures at a station and the data about the cost of aeration in the aeration tanks and so on. The location of the studied 
treatment plants can be found on the map present in the article.

From the initial data the basic parameters of the aeration tanks were calculated, including the amount of air required for 
denitrification and nitrification. The calculation of the required air amount has been carried out using the method developed in 
MGSU. This method includes both normative calculations and practical experience of operating procedure of the aeration tanks 
(working with the single-sludge denitri-nitrification scheme). The results of the calculations were compiled for further analysis.

According to the analysis, sixty five percent of the studied wastewater treatment plants may be reconstructed according to 
the single-sludge denitri-nitrification scheme. It will lead to a serious improvement of wastewater treatment quality.

It is important to note, that the calculations were made on the basis of air amount produced by the existing station`s blow-
ers. Therefore reconstructions don`t require replacement of blowers and can be done stage-by-stage.
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