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A B S T R AC T

The paper reviews and evaluates the basic steps in designing activated sludge systems based 
on process stoichiometry and mass balance. Appropriate system design requires the use of 
biodegradable COD as the main parameter, which sets a balance between substrate utilized, 
biomass generated and oxygen consumed. In practice, this balance is easily translated into excess 
sludge production and oxygen requirement. The evaluation fi rst covers the necessary database 
for a rational design approach, with emphasis on relevant domestic wastewater characterization. 
Then it defi nes the excess sludge production, together with the daily oxygen demand. Principles 
outlined are illustrated in a numerical design example where the proposed rational approach is 
compared with the German Design Guidelines, A-131 for organic carbon removal.
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1. Introduction

The conceptual basis for the design of suspended 
growth, activated sludge-type wastewater treatment 
plants is very simple; it relies on electron balance 
between substrate utilized, biomass generated and dis-
solved oxygen consumed. This basis easily defi nes the 
backbone for the appropriate design of activated sludge 
systems provided that certain essential conditions are 
taken into account:

(i)  Choice of substrate parameter—BOD, as recom-
mended in some design prescriptions also utilized in 
Turkey cannot be a design parameter, simply because it 
refl ects only a portion of substrate and therefore cannot

  accurately establish mass balance sludge genera-
tion and oxygen utilization. Therefore, appropriate 
design requires COD to be adopted as the major 
parameter;

 (ii)  COD fractionation—The conceptual basis becomes 
only applicable when the biodegradable fraction of 
the total COD is identifi ed;

(iii)  Reliable wastewater characterization—A reliable 
database is required to establish the design input, 
especially for unit pollution loads. These values 
differ as a function of community size and location 
and they are certainly markedly different from the 
levels adopted in Europe.

Aside from the above-mentioned issues, simple pro-
cess stoichiometry is all that is needed for appropriate 
design. A sound background on major processes and 
process kinetics, especially for complicated process 
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