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A) INTRODUCTION AND GENERAL INFORMATION 

 
According to DT4.3.3. proposal Veolia with UCT contacted several WWTP operating 
companies in the Czech republic to collect data about WWTPs and for preparing the pre-
assessment. 

There were several sites reached based on the preselection and visited: Zlin, Olomouc, Ústi 
nad Labem, Liberec, Hradec Kralove and Teplice.  

Teplice, Liberec are rejected absolutely limited free space on sites for new technologies and 
Usti nad Labem for uncommon properties of wastewater (high industrial water content). 

As suitable there were Zlin, Olomouc and Hradec Kralove sites choosen. 
 
 
Plant 1: WWTP Zlin 
 

- Zlin city, east part of Czech republic, WWTP is situated in a suburban area close to 
industrial zones between cities Zlin and Otrokovice 

- The capacity of the plant is 207000 PE, the current load is 107114 PE  
- Inflow parameters: 

 

Total real inlet flow m3/d 21 323 

Inlet pollution (COD), mg/l mg COD/l 603 

Inlet pollution (BOD), mg/l mg BOD/l 250 

The average temperature of 
activation tank 

°C 14.7 

- Technology description: 
 
WWTP Zlin is a typical municipal mechanic-biological WWTP with primary mechanical 
treatment steps consisted of waste water pump station, screenings, primary sedimentation, 
activation with nutrient removal (optimized air distribution), round clarifiers. 
 
The total volume of the biological treatment step: 25800 m3, treatment efficiency: 
  



 
 
 
 
 
 

Efficiency COD removal % 95.3 

Efficiency BOD removal % 100 

Efficiency N total 
removal % 70 

Efficiency P total 
removal % 85 

 
Sludge is thickened via thickening centrifuge and digested by AD. AD is first step with 
mesophilic digester 3800 m3. Distillery stillage is used as co-substrate. Biogas is used in CHP 
unit (gas engines) 2 x 125 kWel. Sludge is dewatered by centrifuge and used in agriculture or 
compost producing by external companies. 
 

Total electricity 
production kWh/year 1854624 

Specific electricity 
consumption (PE - COD 

WWTP inlet) 
kWh/PE 23.8 

Specific electricity 
production (PE - COD  

WWTP inlet) 
kWh/PE 17.9 

Electricity self 
sufficiency on the basis 
of biogas from WWTP 

% 75.1 

 
 

 



 
 
 
 
 
 

- Operator priority is now to change sludge disposal for more sustainable technologies. 
Now there are developing projects for sludge drying and incineration. 

- The project is choosen for pre-assessment as a very well operated plant with a 
responsible operator and crew with a large amount of data about operation collected 
and archivated. There are also developing industrial zones close to the plant for RE 
projects. 

 
 
Plant 2: Hradec Kralove 
 
Hradec Kralove is the regional centre of the east-central part of the Czech Republic. It is a 
historical city with limited industrial development. WWTP is situated close to Elbe river about 
5 km outside the city. The plant is standalone without any municipal or industrial area around 
It. Unique is high altitude pumping station at WWTP (due to a very deep sewer system). 
 

- Hradec Kralove city, east-central part of Czech republic, WWTP is situated in a rural 
area in relatively significant distance from the city and other municipalities 

- The capacity of the plant is 140000 PE, the current load is 121900 PE  
- Inflow parameters: 

 

Total real inlet flow m3/d 33089 

Inlet pollution (COD), mg/l mg COD/l 442 

Inlet pollution (BOD), mg/l mg BOD/l 188 

Average temperature of 
activation tank 

°C 16.0 

 
- Technology description: 

 
WWTP Hradec Kralove is a common municipal mechanic-biological WWTP with primary 
mechanical treatment steps consisted of waste water pump station (the deepest in CZ), 
screenings, primary sedimentation, activation with nutrient removal (optimized air 
distribution), round clarifiers. There is a tertiary biological N removal biofilter installed.  
 
The total volume of the biological treatment step: 25975 m3, treatment efficiency: 
  



 
 
 
 
 
 

Efficiency COD removal % 94.5 

Efficiency BOD removal % 99 

Efficiency N total 
removal % 76 

Efficiency P total 
removal % 89 

 
Sludge is thickened via thickening centrifuge and digested by AD. AD is 2 stages with 2x 
mesophilic digester 4100 m3. Glycerol by-products is used as co-substrate. Biogas is used in 
CHP unit (gas engines) 3 x 179 kWel. Sludge is dewatered by centrifuge and used in agriculture 
or compost producing by external companies. 
 

Total electricity production kWh/year 3092167 

Specific electricity consumption (PE - COD WWTP inlet) kWh/PE 46.4 

Specific electricity production (PE - COD  WWTP inlet) kWh/PE 27.1 

Electricity self-sufficiency based on biogas from WWTP % 58.4 

 
At the plant, there is a realized project of Hazardous waste processing plant (chemical 
treatment plant) for liquid waste. Pretreated water from this facility is used as a co-substrate 
for the anaerobic digestion (COD 50 g/l). 
 

- Operator priority is now to change sludge disposal for more sustainable 
technologies. Now there are developing projects for sludge drying and incineration. 
Also, biomethane production is now evaluated. 

- The project is selected for pre-assessment as a very well operated plant with a 
responsible operator and crew with a large amount of data about operation 
collected and archived. There is a potential-free space close to the plant for 
development. 

 



 
 
 
 
 

 
 
 
Plant 3: Olomouc 
 
WWTP Olomouc is a municipal mechanical – biological treatment plant for Olomouc city and 
its suburbs. It is situated at the south part of Olomouc city close to river Morava (recipient). 
 

- Olomouc city, the central part of Moravia part of Czech republic, WWTP is situated in 
suburb area close to both logistic, industrial and residential areas 

- The capacity of the plant is 259500 PE, the current load is 180300 PE  
- Inflow parameters: 

 

Total real inlet flow m3/d 27387 

Inlet pollution (COD), mg/l mg COD/l 790 

Inlet pollution (BOD), mg/l mg BOD/l 379 

The average temperature of 
activation tank °C 16.7 

 
 
- Technology description: 



 
 
 
 
 
 
WWTP Olomouc is standard municipal mechanic-biological WWTP with primary mechanical 
treatment step consisted of waste water pump station, screenings, primary sedimentation, 
activation with nutrient removal (optimized air distribution), round clarifiers.  
 
The total volume of the biological treatment step: 39 960 m3, treatment efficiency: 
 

Efficiency COD removal % 96.5 

Efficiency BOD removal % 99 

Efficiency N total 
removal % 85 

Efficiency P total 
removal % 92 

 
Sludge is gravity thickened and digested by AD. AD is first stage with 3x mesophilic digester 
3200 m3. Lecitin wastewater is used as co-substrate. Biogas is used in CHP unit (gas engines) 
2 x 450 kWel. Sludge is dewatered by centrifuge and used in agriculture or compost producing 
by external companies. 
 

Total electricity production kWh/year 2650197 

Specific electricity consumption (PE - COD WWTP inlet) kWh/PE 29.0 

Specific electricity production (PE - COD  WWTP inlet) kWh/PE 13.1 

Electricity self-sufficiency based on biogas from WWTP % 45.3 

 
- Operator priority is now to replace CHP energy center and to find a new solution for 

biogas  - CHP, boiler with sludge dryer and biomethane unit are evaluated 
- The project is chosen for pre-assessment as a very well operated plant with a 

responsible operator and crew with a large amount of data about operation collected 
and archived. The current CHP unit has to be replaced immediately because of the end 
of engines live-cycle. Still, there is a possibility to realize other kind of biogas use, 
which is suitable for using REEF2W tool. 

 



 
 
 
 
 

 
 
 
 

B) PRE-ASSESSMENT APPROACH (METHODOLOGY) 

The first selection of the possible sites was based on the data provided by Veolia and information 
from the workshop made in December in Prague. We choose several WWTP in Zlin, Olomouc, Ústi 
nad Labem, Liberec, Hradec Kralove and Teplice for further investigations. Then we conduct a series 
of phone calls and videoconferences with selected sites according to which Teplice and Liberec were 
eliminated due to the limited free space. WWTP in Usti nad Labem was excluded after considering 
the specific pollution of wastewater due to industry in the region. The remaining sites agreed to 
participate in preassessment and data was obtained through the Data collection sheet from the 
Tool. The data provided from WWTPs were then used in the tool for evaluating energy efficiency. 
Each of the WWTPs was interested in the testing possibility of using biomethane at there sites. 
Therefore, we evaluated each of them in the same way, where we evaluated energy efficiency and 
then compared current and future situation when all biogas production was transferred in the 
biomethane.  
 
  



 
 
 
 
 
 

C) RESULTS 

 
ZLIN 
 
The plant situation was analyzed by REEF2W Tool with the following results: 
 

 
 

 
 
There are no changes in substrates. 
 



 
 
 
 
 

 
 
Initial inspection shows that plant has electric consumption inside the estimated range.  
 
Biomethane unit installation instead of commonly operated CHP is evaluated by REEF2W tool. 
 

 
 



 
 
 
 
 
Current WWTP self-sufficiency is about 74%.  Biomethane unit installation causes that no 
energy (both thermal and electrical) for self-consumption will be produced. 
 
 

 
 
Because of no excess heat or electric energy production, there was no Spatial Assessment 
provided. 
 
Environmental Assessment gives better output for CO2eq production for biomethane 
production. 
 

 



 
 
 
 
 
 
For economic assessment, there are issues with the rentability of biomethane plant. There is 
significant rise of electric and heat consumption at the WWTP (no energy from CHP). These 
costs are not specified by REEF2W tool. 
 

 
 
The economic assessment gives a very good result. The return of investment is very good for 
RE project. The main issue is, that The Tool not validated the rise of costs of operation of the 
plant in case of stopping the operation of the CHP. The CHP is the best solution for the WWTP 



 
 
 
 
 
Zlin operation. Biogas production is sufficient for all heat consumption at WWTP and 74% of 
electricity consumption. There is no excess biogas production for biomethane plant and 
replacing CHP with biomethane unit is not effective both energetically and economically. 
 
 
HRADEC KRALOVE 
 
The plant situation was analyzed by REEF2W Tool with the following results: 
 

 
 

 
 
There is no change for substrate composition between the status quo and the future 
situation. 



 
 
 
 
 

 
 
Initial inspection shows that plant electric consumption is in the standard range but at high 
value. The reason is high pumping station consumption and tertial treatment. 
 
Biomethane unit installation instead of commonly operated CHP is evaluated by REEF2W tool. 
 

 



 
 
 
 
 
 
The current WWTP self-sufficiency is about 58,4%.  Biomethane unit installation causes that 
no energy (both thermal and electrical) for self-consumption will be produced. 
 

 

 
 
Because of no excess heat or electric energy production, there was no Spatial Assessment 
provided. There are also no development, industrial or residential areas as energy consumers 
in the distance to 3 km from WWTP. 
 
Environmental Assessment gives better output for CO2eq production for biomethane 
production. 
 



 
 
 
 
 

 
 
For economic assessment, there are issues with the rentability of biomethane plant. There is 
significant rise of electric and heat consumption at the WWTP (no energy from CHP). These 
costs are not specified by REEF2W tool. 
 



 
 
 
 
 

 
 
The CHP is the best solution for WWTP Hradec Kralove operation. Biogas production is 
sufficient for all heat consumption at WWTP and 58,4% of electricity consumption. There is 
no excess biogas production for biomethane plant and replacing CHP with biomethane unit is 
not effective both energetically and economically. 
 
 



 
 
 
 
 
 
 
OLOMOUC 
 
The plant situation was analyzed by REEF2W Tool with following results: 
 

 

 
 
There are no changes for substrates in comparison to the status quo and future situation. 



 
 
 
 
 

 
 
Initial inspection shows that plant has low electric consumption at the expected range. 
 
Biomethane unit installation instead of commonly operated CHP is evaluated by REEF2W tool. 
 

 
 



 
 
 
 
 
Current WWTP sef-sufficiency is about 45,3%.  Biomethane unit installation causes, that no 
energy (both thermal and electrical) for self-consumption will be produced. 
 

 
 

 
 
Because of no excess heat or electric energy production, there was no Spatial Assessment 
provided.  
 
Environmental Assessment gives better output for CO2eq production for biomethane 
production. 
 

 
 



 
 
 
 
 
For economic assessment, there are issues with the rentability of biomethane plant. There is 
significant rise of electric and heat consumption at the WWTP (no energy from CHP). These 
costs are not specified by REEF2W tool. 
 

 
 
The CHP seems to be an optimal solution for WWTP Olomouc operation. Biogas production is 
sufficient for all heat consumption at WWTP and 58,4% of electricity consumption. There is 



 
 
 
 
 
no excess biogas production for biomethane plant and replacing CHP with biomethane unit 
seems to be not effective enough both energetically and economically. 
 
Now the municipality has to take a decision on further biogas utilization. The presented pre-
assessment was performed using the REEF2W tool and elaboration of a feasibility study can 
be used as a crucial basis for the selection of an optimal and sustainable solution. 
 
 

D) CONCLUSION 

 
There were three large municipal WWTP operated by Veolia chosen for preassessment. At 
these plants, there were long-time multiple parameters benchmarking provided, so there are 
operational data available. Plants are mechanical/biological WWTPs with anaerobic digestion 
step. Biogas is used for electricity and heat production by CHP (gas engines). 
 
Plants are evaluated by REEF2W Tool and the possibility of installing the biomethane 
production unit was validated. 
 
All three plants have electric consumption in the range expected by the REEF2W tool. Power 
consumption at Zlin and Olomouc Plant is significantly lower than at Hradec Kralove. The 
reason is higher pumping consumption at Hradec (high altitude of pumping) and tertiary 
treatment. 
 
Biomethane unit has a better environmental impact but economically is often better to use 
CHP because the produced energy is used for self-consumption of WWTP. 
 
At Olomouc plant, now the further biogas utilization is evaluated. It is necessary to replace 
old CHP engines. Evaluated solutions were boiler connected to sludge dryer, biomethane unit, 
and new CHP. 
 
As the most promising plant for performing a feasibility study (D.T4.3.5.) was finally selected 
WWTP Olomouc, because of the high interest of the municipality of Olomouc city and the 
utility Moravská vodárenská a.s., which is the operator of the plant. 


