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ABSTRACT 

 
The problem of the small tourist towns in coastal areas are the high effluent requirements, N and P-

removal as well as disinfections, high seasonal difference of the population / 1 to 3 – 1 to 7 /, short 

start of the treatment plants due to seasons, a.o. 

A new method with law investment and operational cost is a SBR with movable walls. This gives the 

possibility for an enlarging of the reaction volume during the purification process. 

Two reaction volumes are divided with a tissue wall, which can be moved altering from right to left, 

according to the automatic change of the incoming wastewater direction. 

In this case, no discharging pumps are necessary. The influent is pushing the effluent respectively from 

the left or the right outlet side of the system. Finally stationary sand filters are polishing the effluent. 

In the paper will be given a detail solution of this system with the help of two examples - Varvara / 

1500 equivalent inhabitants/ and Sinemoretz / 400-800 equivalent inhabitants/. 
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INTRODUCTION 
 

The requirements for the quality of the treated wastewater from small communities in 

sensitive areas, f.e. between 400 and 5000 population, have become nowadays more 

stringent. Additional to the BOD and COD removal it is not often, that the removal of the 

nutrient matter (N and P) is also wanted. 

Different technologies for upgrading the old treatment systems and new economical solutions 

are recently developed. 

One of these possibilities is to enlarge the purification capacity of the conventional SBR and 

oxidation ponds by introducing a movable separation of the reactor volume in section 

through tissue walls. 

Some technical solutions based on this principal will be discussed briefly. 



  

STATE OF THE ART  
 

For the small treatment plants are applied largely oxidation ponds and recently SBR 

technology. The purification capacity of the oxidation ponds can be given with: 

 Reduction of NT  = 25 - 40 %  

 Reduction of N-NH4 = 1 - 20 % 

 The NT-load is usually 0.2 - 0.5 kgN/d 

 

The nitrification rate is not significant. The Phosphorus removal is also of no importance. 

In the last 10 years the SBR-technology has become more and more popular. In Fig.1 are 

given the waste water treatment sequences during one cycle: 

 

 

 
 

 

Fig. 1: The sequences of a SBR during the detention time of one cycle 

 

With this system a complete Nitrification and Denitrification can be achieved. 

An often-used schedule of the sequential time is: 

 

Filling      -      - 

 anoxic reaction  1.3 h/cycle 

 oxic   1.7 h/cycle 

 reaction time   0.7  h/cycle 

 settling    0.7 h/cycle 

 discharging  0.7 h/cycle 

 idle   1.0 h/cycle 

 

The number of the cycles per day is usual 4. 

 

 

 

 

 



  

NEW DEVELOPMENT 
 

The introduction of movable tissue walls in the oxidation ponds is shown in Fig. 2. This is a 

possibility to upgrade oxidation ponds to meet higher effluent standards (Dederichs, Brinke-

Seiferth, Sekoulov, 2000). 

 

 

 
 

 

Fig. 2: Oxidation ponds divided in three sections with movable tissue walls - I Equalizing 

basin; II Reaction basin (Nitrification (oxic) and Denitrification (anoxic); III Settling and 

discharging part 

 

 

The start (a) is with pumping the influent in part I (P1); (b) is the sequential aeration and 

anoxic reaction process; (c) stopping the P1 and continuing with the oxic and anoxic reaction 

process; (d) starting the settling; (e) discharging of the settled clear treated water with P2 in 

the final basin III followed with the discharging of the equalized effluent in the recipient.  

 

The cost of this kind of oxidation plant (GFR) is: 

 

 350 DM / Inhabitant for the oxidation ditch and 

 250 DM / Inhabitant additional for upgrading it for the Nitrification and 

Denitrification process. 

 

 

FURTHER DEVELOPMENTS 
 

A further development is the introduction of movable walls in SBR systems. The proposed 

new SBR-MW - solution was applied for the first time for the treatment plant of Sinemoretz 

(1500 inh.) and Varvara (800 inh.), which can be considered as pilot plants.  

 

In Fig. 3 is given the situation plan of the treatment plant. 

 



  

 
 

Fig. 3: Treatment plant of Sinemoretz (1500 ihn.) - 1.Detritus chamber; 2. Sludge storage 

tank; 3. Activated sludge reactor; 4. Filtration units; 5. Movable tissue wall 

 

 

The activated sludge reactor is designed as a new construction of the SBR - system. To avoid 

an additional equalization tank and the shock discharge of the effluent the reactor is divided 

in two sections with a movable wall. When the influent is, f.e. introduced in A the part B 

stops its activity as reactor and is turned in settler and vice versa.  

A settling process starts. The incoming water towards part B pushes the movable wall. The 

settled mixed water and activated sludge effluent starts to be discharged in the recipient. 

After reaching a certain point or by determining automatically the detention time, the influent 

is turned to part B, pushing the movable wall now to part A. Thus the influent is altering its 

direction from part A and B allowing a continuous inflow and outflow in and out of the 

activated sludge reactor. 

In this manner the volume in which is running the purification process can be enlarged up to 

40% reducing slowly the volume of the settling part. 

Thus the moving wall allows an optimal use of the activated sludge reactor volume and a 

continuous influent and effluent flow. The avoidance of the shock discharging of the treated 



  

waste water is very important for the recipient especially if it is a small river and of benefit to 

the following filters or other devices if present. 

The design of the activated sludge basin is done in some way as conventional AS-system. 

Only the real detention time is reduced by the settling and filling time. Full Nitrification and 

Denitrification is reached with BOD load of BT ≤ 0.05 (kg BOD/kg SS. D). 

 

 

SUMMARY 
 

The SBR-system is very often used in the practice especially for small treatment plants (40-

5000 inh.). From the operation of such plants we learned that in most cases an equalization 

tank is necessary to be built at the beginning and also at the end. This is very important for 

the treated sewage water if the plant needs a third step. This can be avoided in the new 

developed SBR with constructing a movable wall. 

The continuous influent and effluent without additional equalizing tanks and enlarging the 

reactor volume up to 40% during the purification process is of great importance for the 

lowering the operation and the investment costs.  
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