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Treatment of waste water from the food industry - examples from 

Germany and Bulgaria 
 

Klaus Rohbrecht-Buck, Krassimira Kouzmanova, Ivan Sekoulov 
 
 

1 Introduction 
 
Waste water from the food industry often is characterized by a high and 
unbalanced load of organic compounds. Discharging into the municipal sewer 
requires a pre-treatment as a rule. Before the waste water can be given into a 
surface water, a complete treatment has to take place 
 
Although typical loads and problems are well known for the different industrial 
branches, working out and realisation of an adapted solution always requires a 
detailed knowledge of the individual situation. 
 
From the collection of basic data up to the optimization of the treatment plant the 
course of action is shown exemplary with the help of real examples. Main stress is 
put on evaluation of the conditions that influence the solution which has to be 
worked out. 
 
 

2 Evaluation of the basic conditions 
 
Planning and realization of an industrial WWTP requires a systematic procedure. 
The economical and ecological success of the project depends on finding 
comprehensive answers to a row of questions which at the first view have not 
much to do with the actual ww treatment technology. 
 
These questions concern the production process which consumes fresh water and 
evokes dirty water to be treated as well as the final effluent discharge point of the 
treated waste water. 
Although only a part of the information gained by answering this questions is used 
for the calculation of the wwt plants units all of it is necessary for the development 
of the treatment concept. 
 

Questions about the production process related to the concept and design 

of the WWTP 
 
At which parts of the production water is needed? 
Are there any data concerning the quantities? 
What quality is required for the fresh water? 
Is a sufficient quantity of fresh water available? 
What are the actual costs of the fresh water? 
Are there any changes to be expected? 
Do internal recycle streams already exist or are such wanted? 
What is the specific water consumption rate (per t of product resp. raw materials) 
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Do internal pre-treatment facilities already exist? 
What is their efficiency? 
Are there any data about partial streams? 
Is there any knowledge about the impact of different raw materials on the ww 
quality? 
Are there interruptions of the production process or special conditions repeated in 
regular intervals? 
What fault events may occur having an impact on the ww quantity or quality? 
Are there any seasonal variations in the production (intensity, raw materials, 
products)? 
Is the production carried out in shift work?  
How many workers and employees has the company? 
 
Do plans exist for a short- or medium-term extension of the production capacity? 
 
Who will run the WWTP? 
Will the staff be well trained and instructed? 
 
Discussion and clearing of this points is an important requirement for the technical 
layout of the central WWTP and the non-central pre-treatment facilities. 
Furthermore it helps to understand the necessities and restrictions the other 
parties being involved in the project have to deal with. 
Running a WWTP obviously is not the primary interest of an industrial company. 
The costs related to it raise the production costs. To minimize these costs 
therefore has to be one of the major aims of the measure.  
It is self-evident that this must not to happen at the expense of the environment. 
To ensure this is one of the main tasks of the water authorities. 
 
Looking at the questions it becomes obvious too, that the planning of a WWTP 
starts with the consideration whether the volume of water used for the production 
can be reduced and whether the load of substances in the final ww can be 
diminished by decentral treatment units. 
 
Additional it is a decisive point that management and workers of the company 
understand the WWTP to be a normal part of the production process which is able 
to carry out its task only under certain defined conditions. It is fatal for a WWTP to 
be run under the assumption that its mere existence justifies to stop thinking about 
the ww on the whole.  
  
 

Questions related to the effluent discharge and the disposal of residues 
 
As well as to get knowledge about the conditions of the production process it is 
important to clear up the aim of the treatment process and where the residues can 
be disposed of.  
 
Has a decision been taken on the final effluent discharge point (municipal sewer, 
surface water, ground water)? Are there various options? 
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Are the requirements concerning the quality on the treated ww already fixed? 
If the effluent is discharged into a surface water: Do these requirements differ from 
standard minimum requirements (which in Germany for instance are layed down 
for most industrial branches in an appendix to the governmental ww regulation) 
because of special conditions (discharge into a very sensible surface water for 
example)? 
If the effluent is discharged into a municipal sewer: Do the charges depend on the 
concentration of some parameters like COD or BOD 
(Starkverschmutzerzuschlag)? 
Has a time been set by the authorities to reach a certain effluent quality? 
Is it possible to realize the project stepwise (which means to develop a 
comprehensive, flexible and adaptable concept as a basis for the planning and 
construction step by step)? 
Does a secured way exist for disposal or usage of the residues (sludge’s) caused 
by the ww treatment? 
Can the actual requirements be met without shifting the problem to another part of 
the environment (air, ground)? 
 
Regarding this two complexes the following becomes obvious: a purposeful and 
economically sensible solution (concerning business management interests as 
well as those of national economic policy) for the questions related to the water 
management can only be achieved by an active and serious participation of the 
company and the water authorities. 
The water authorities being incorruptible is a minimum requirement, but they also 
need a high professional competence, because they have to put the whole matter 
in a wider context and have to take different aspects in consideration, not least the 
principle of acting reasonable and proportional.  
 
From our experience it can be a good way of proceeding to erect the WWTP step 
by step thus giving the company the opportunity to optimize the production 
procedure and the operation of the first parts of the WWTP. The additional steps 
can then be adjusted to the real needs. The optimization process has to be 
followed and backed by the consulting engineer and controlled by the water 
authorities. 
 
 

3 Example: Seed processing and oil refinery 
 
The case of an edible oil refinery in Germany is given as an example for a concept 
meeting the strict requirements for the direct discharge into a surface water. 
 
The edible oil refinerie has been producing over a period of several decades on a 
harbour area. The activity includes the production of feed and crude plant oil out 
of different seeds. The feed and parts of the crude oil are sold, the rest of the 
crude oil is refined in the own factory for further usage in the food industry. 
 
Till the late 90th the process ww was mixed with the big volume of cooling water 
and discharged into the harbour after passing a sedimentation tank. The small 
volume of sanitary ww was discharged into the municipal sewer. 
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To meet the up to date state of technics the water authorities demanded a 
redevelopment of the water management system. The requirements for the 
treated ww (table 1) were orientated at the results of an comparable factory. 
 
Table 1: required effluent quality (aim) to be used for the planning 
 

Qspec < 2 m³/t refined crude oil 

Qspec < 0,5 m³/t extracted crude oil 

COD < 100 mg/L 

BOD5 < 20 mg/L 

extrahierbare Stoffe < 20 mg/L 

abfiltrierbare Stoffe 0,45 m < 5 mg/L 

Ptotal < 2 mg/L 

 
The requirement for the parameter Ptotal was considered as a long term aim. 
Requirements for Nitrogen were not fix due to the lack of N in this type of water 
which makes it necessary to dose it. 
 
The location of the plant would have permitted to discharge the process ww into 
the municipal sewer (after separation of the cooling water). Since the predicted 
sulphate concentration was expected to be too high according to the productions 
state of art at that time it might have caused the danger of biogenic concrete 
corrosion in the sewer. Consequently, the separate treatment in an own WWTP 
and discharging the effluent in the harbour surface water was regarded as the only 
possible solution. 
Sekoulov, Rohbrecht + Partner was put in charge with the planning of the WWTP. 
 
Already at an early state of the planning the refineries parent company decided to 
undertake an extensive modernization of the production process. This 
modernization was carried out virtually simultaneous to the erection of the WWTP. 
 
This made the actual state being not representative for the conditions after the 
modernization. Thus the data had to be projected from those of a similar plant 
belonging to the parent company. 
 
Table 2: the hydraulic conditions where fixed as follows:  
 

Qd 2100 m³/d 

Qh,min 26,5 m³/h 

Qh,average 87,5 m³/h 

Qh,max 101 m³/h 

 
With respect to the loads of the relevant parameters four situations where defined 
which the WWTP had to cope with: 
 
Table 3: loads of the relevant parameters 
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situation COD BOD5 Ptotal 

 kg/d mg/L kg/d mg/L kg/d mg/L 

1 (minimal load) 600 833 400 556 26 36 

2 (average load) 2100 1000 1400 667 126 60 

3 (80%-load) 2900 1380 1930 920 210 100 

4 (maximum load) 3900 1860 2600 1240 300 143 

 
 
The treatment concept is kept flexible and consists of a biological stage as a core 
unit and different possibilities for additional downstream and upstream measures. 
The chosen combination and the planned mode of operation in case of the four 
defined situations is shown in the lecture. 
 
Since there was an uncertainty concerning the ww quality after modernization of 
the production process and the company claimed the full production capacity 
would not be reached within the first years some of the pre-treatment units were 
left out. However, the units were arranged and connected in a way that makes 
possible a later supplementing by units like a second equalization tank, a pre-
flotation, a high loaded trickling filter and a filtration for suspend solids removal. 
 
The realization of a sludge dewatering facility was deferred. It was planned to 
have the dewatering carried out by a specialized service company at the 
beginning. Only after being sure about the volume and consistency of the sludge’s 
the erection of an own sludge dewatering unit will be thought about.  
 
The first year of operation was defined as an optimization period. The WWTP was 
run under an intensified measuring and analysing program approved by the water 
authorities. The final effluent requirements will be decided upon after evaluation of 
the optimization period. 
 
Already after a short time of operation it became clear that the volume of ww as 
well as the content of Ptotal was much less than predicted due to the changes in 
the production process. Thus it proved to be advantageous not having built all the 
treatment stages at the first step. 
Meanwhile the sludge’s are brought to a big nearby municipal WWTP in regular 
intervals where it is treated together with the other sludge’s by digestion, drying 
and incineration.  
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4 Example: fruit juice plant 
 
For a fruit juice plant in Bulgaria it is demonstrated, how by simple means and 
limited funds a first treatment stage can be established in an existing volume. 
 
Since the production plant is under reconstruction, the design of the WWTP is 
based on the theoretical assumption of the following data: 
 

 Q = 450 m3/d 

 co = 600 mg BSB5/l 

 CSB/BSB5 = 1,5 - 2 

 Ntotal < 25 mg/l 

 Ptotal <  5 mg/l 

 pH  6. 
 
The discharge point is not yet finally determined. It is discussed to use the 
municipal sewer without an own pre-treatment plant or to build a treatment plant 
meeting the requirements of a direct discharge into the river. However, the 
production will start before a municipal sewer can be erected. Thus the final 
conditions for the WWTP efficiency must be considered as open. We have 
accepted in our design a possibility to permanently discharge the effluent also into 
the river. 
 
For the lay out of the WWTP the use of an existing radial tank was considered. It 
is divided into two circular volumes by a partition wall. Using the outer chamber as 
aeration tank and the inner chamber as a clarifier an activated sludge process can 
be established with very low investment costs. 
 
A mechanical device (sieve 0,5 - 1,5 mm) has to be provided for the corse 
material removal. After it, the waste water is introduced in the activated sludge 
plant, which can be operated with intermittent aeration. 
If necessary to match the fluctuation of the load, an equalization tank can be 
supplemented later to enable a greater variability in the WWTP operation. 
Adjustment of the pH value and dosage of chemicals can be done "by hand" at 
the beginning to save investment costs. It is also thought about using a new 
developed membrane dosing device if it is appropriate in this case. 
  
The excess sludge can be used for agricultural purposes (after aerobic 
stabilisation). 
 
The aim of the suggested low cost project solution is the maximal adaptation to 
the existing realities and the actual condition of the parameters as well as the 
achievement of maximal treatment efficiency at minimal investments. 
The WWTP can be completed and supplemented under operation if the final 
effluent quality requirements will be clearly set in the future. 
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5 Summary and conclusions 

 

 
With the help of two examples from the food industry it is demonstrated how to 
proceed by planning and realization of industrial WWTP. 
 
Working out a reasonable solution requires the close collaboration of company, 
water authorities and consultant. The example from the edible oil industry shows 
the necessity of the planning being comprehensive and farsighted. Combined with 
this it may be adequate and sensible to realize a project stepwise with the 
possibility to adjust the later steps to changes that have taken place and to 
practical experience. 
 
Facing the limited funds in Bulgaria, realization of industrial waste water treatment 
plants at a stretch will remain an exception. Thus main stress must be put on the 
working out of flexible conceptions which can be realized stepwise and which can 
be gradually adapted to increasing effluent requirements and/or growing flow 
rates. 
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