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Introduction 

Raw materials, energy and water are among the main resources that can be recovered, recycled or 

reused within the water and sewage sector. In this way, water and sewage management demonstrates 

its key importance related to the circular economy (CE) implementation.  

Nutrients such as nitrogen (N) and especially phosphorus (P) which has been included in the Critical 

Raw Materials list for the European economy by the European Commission (EC) have one of the highest 

recovery potential among other secondary P sources by using wastewater or sewage sludge. Perhaps, 

N is not a critical raw material but the CO2 footprint and energy consumption of produced ammonia 

nitrogen (NH4) used in the fertilizer industry by the Haber-Bosch synthesis is very high. 

Water and sewage can be used as an alternative energy source by using for example water or treated 

sewage flow to recover kinetic energy or the anaerobic digestion of sewage sludge to recover 

bioenergy in the form of methane gas for the biogas production. Thermal energy recovery can be 

applied from industrial or households effluents due to their higher temperature, which otherwise is 

lost. 

Moreover, water which is the most important resource on Earth can be reused as process water in 

industrial processes, irrigation water in agriculture and urban green areas or recycled in a closed loop 

by applying advanced treatment technology for on-site reuse.  

In the “Best Practice Descriptor” examples of sustainable and circular management practices in the 

water and sewage sector have been studied based on the input provided by the MonGOS Project 

Partners from: Poland, Finland, Lithuania, Latvia, Belgium, Estonia and other countries outside the 

project consortium such as Sweden, Denmark, Germany, France, Netherlands and Spain.  
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1. Poland 

Water recycling unit in the L’Oreal cosmetics factory 

• Location: Kanie (near Warsaw), Poland in the Masovian Region (central Poland) 

• Starting date: March 2020 

• Company name and sector: L'Oréal – cosmetics production  

• Investment total costs: Approx. 4 000 000 € 

Good practice description:  

The L'Oréal factory located in Kanie, near Warsaw, Poland have initiated a water recycling process 

according to a concept of a so-called “dry factory” which aims at using external water source only as 

an ingredient of the final product and to cover the staff consumption needs. All remaining water used 

in the factory must be treated and reused in a closed loop. 

This process demands an increased level of water treatment by using: 

• mechanical filtration, 

• physio-chemical pretreatment (adding aluminum salts) and flotation, 

• biological treatment (activated sludge system), 

• membrane ultrafiltration, 

• reverse osmosis.  

By a combination of the above processes it was possible to eliminate industrial wastewater 

discharge outside the factory and become a „zero liquid discharge” factory. 

The L’Oréal Warsaw Plant is the only factory on the Polish market that designed a “Water recycling 

station” in the field of cosmetics. The factory in near Warsaw is one of the group’s leading factories 

and at the same time the largest L’Oréal facility in the world in terms of the production capacity. About 

380 million cosmetic products are produced there every year.  

 

Figure 1. Scheme of the water recycling technology 
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Figure 2. Reverse osmosis unit 

 

Figure 3. The L’Oréal factory from outside 

Benefits of the good practice implementation: 

• Minimalization of freshwater intake 

• Industrial wastewater discharge elimination  

• CO2 emission reduction (estimated based on water transport carbon footprint) 

• Reduction of the costs related with freshwater intake. 

• Independency from the water supply network including the water quality.   

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 
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• Thanks to the water recycling station, the factory reduced water consumption by 43%. The 

total amount of water recycled is approx. 5500 m3 per month. 

• Moreover, the L’Oréal Warsaw Plant reduced the CO2 emission by 38%. 

Other important aspects 

The factory has also received a LEED certificate (Leadership in Energy and Environmental Design) which 

confirms that the factory meets high standards in the field of environmental protection. 

 

References: 

1. https://ungc.org.pl/wp-content/uploads/2018/12/LOreal.pdf 

2. https://sozosfera.pl/srodowisko-i-gospodarka/stacja-recyklingu-wody-czyli-woda-w-obiegu-

zamknietym-w-fabryce-loreal/ 

3. https://www.nijhuisindustries.com/references/water-reuse-of-industrial-wastewater/ 

4. https://www.nijhuisindustries.com/resources/uploads/bestanden/Documents/Case-Study-

LOreal_DIGITAL.pdf 

 

Hotel Bania Thermal & Ski – water reuse 

• Location: Białka Tatrzanska, Southern Poland, Małopolska Region 

• Starting date: 2020 

• Plant owner: Hotel Bania Thermal & Ski,  

• Design and technology: Schwander Polska Sp. z o.o. s.k. 

• Investment total costs: 2 666 280,00 PLN net (additional 23% VAT) - approx. 590 000 € net 

Good practice description: 

The MBR WWTP for the “Hotel Bania Thermal & Ski” has a flow rate estimated at 600 m3/day. The 

plant treats wastewater coming from the hotel, spa facilities and thermal baths (14 outdoor and indoor 

pools). The application of MBR enables to achieve the quality of treated effluent comparable to the 1st 

class of flowing waters purity grade (i.e. Ultrapure water), eliminating all suspended solids and most 

of the bacteria and viruses. Filtrate is further subject to additional UV disinfection, which kills up to 98-

99% of the remaining bacteria and viruses. 

The installation allows for the reuse of treated wastewater: 

• for artificial snowmaking in winter (the hotel is located next to the ski station), 

• for irrigation of the green areas in summer, 

• as process water for cooling of the equipment at geothermal baths belonging to the hotel. 

https://ungc.org.pl/wp-content/uploads/2018/12/LOreal.pdf
https://sozosfera.pl/srodowisko-i-gospodarka/stacja-recyklingu-wody-czyli-woda-w-obiegu-zamknietym-w-fabryce-loreal/
https://sozosfera.pl/srodowisko-i-gospodarka/stacja-recyklingu-wody-czyli-woda-w-obiegu-zamknietym-w-fabryce-loreal/
https://www.nijhuisindustries.com/references/water-reuse-of-industrial-wastewater/
https://www.nijhuisindustries.com/resources/uploads/bestanden/Documents/Case-Study-LOreal_DIGITAL.pdf
https://www.nijhuisindustries.com/resources/uploads/bestanden/Documents/Case-Study-LOreal_DIGITAL.pdf


9 

 

 

 

Figure 4. MBR for “Hotel Bania Thermal & Ski – 3D Model  

 

Figure 5. MBR for “Hotel Bania Thermal & Ski” from the outside (under construction) 

Benefits of the good practice implementation: 
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• The plant is located in the region, which is highly popular among tourists and therefore faces 

huge problems related to water scarcity in the tourist season. Treated effluent reuse helps to 

solve this issue. 

• In order to alleviate the negative impact of the water extraction from natural water reservoirs 

in the regions affected by water scarcity, water authorities in Poland are reluctant to issue 

water permits for extracting water from natural water bodies for artificial snowmaking, which 

poses a big challenge to ski station owners. Again, local filtrate reuse is a perfect solution. 

• Reducing environmental impact. 

• Groundwater protection and recharge of aquifers through infiltration water (natural 

treatment). 

• Reduction of demands and stress on freshwater supply – prevention of over-extraction from 

freshwater systems.  

• The nutrients (nitrogen and phosphorus) and the organic matter in the wastewater enhance 

soil structure, fertility and microbiological activity.  

• Reduction or even elimination the need for expensive chemical fertilisers. 

• Improving sustainability. 

• Reducing and preventing water pollution. 

• Saving energy otherwise needed for extraction, treatment and transportation of water. 

• Improving the economic efficiency of investments in wastewater disposal and irrigation.  

• Raising public awareness.  

Improving the company's image as socially responsible and general promotion. 

 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

Approx. 600 m3 of water per day 

References: 

1. https://www.schwander.pl/pl/nws/w-tym-roku-ue-wdrozy-rozporzadzenie-umozliwiajace-

odzyskanie-wody-ze-sciekow-oczyszczonych-polska-firma-technologiczna-od-lat-opracowuje-

takie-rozwiazania (Accessed: 18.01.2021). 

2. Hamilton Andrew J., Versace Vincent L., Stagnitti Frank, Li Peijun, Yin Wei, Maher Peta, Hermon 

Karen, Premier Robert R. & Ierodiaconou Daniel, Wastewater Reuse and the Environment: 

Reaping the Benefits by Minimising the Impacts, Proceedings of the 2006 IASME/WSEAS Int. 

Conf. on Water Resources, Hydraulics & Hydrology, Chalkida, Greece, May 11-13, 2006 (pp71-

80). 

 

Kasina Ski – water reuse for artificial snowmaking 

• Location: Kasina Wielka, Southern Poland, Małopolska Region 

• Starting date: 2017 

• Plant owner: Kasina Ski&Bike Park 

• Design and technology: Schwander Polska Sp. z o.o. s.k. 

• Investment total costs: 616 230,00 PLN net (additional 23% VAT) - approx. 135 000 € net 



11 

 

Good practice description: 

In one of the ski resorts in southern Poland there is a MBR WWTP for the “Kasina Ski” ski station, 

treating wastewater coming from the infrastructure of the ski station including restaurant, toilets for 

tourists and personnel as well as the accommodation facilities. The application of MBR technology 

enables to achieve the quality of treated effluent comparable to the highest possible quality of flowing 

waters (i.e. Ultrapure water), eliminating all suspended solids and most of the bacteria and viruses. 

Filtrate is further subject to additional UV disinfection, which kills up to 98-99% of the remaining 

bacteria and viruses. 

The installation enables for reuse of treated effluent for: 

• artificial snowmaking in the winter time, 

• irrigation of the slope in the summer time. 

 

 

Figure 6.MBR for “Kasina Ski” ski station from outside  
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Figure 7. MBR for “Kasina Ski” ski station from inside 

Benefits of the good practice implementation: 

• Due to the location of the WWTP (mountain area), the discharge of treated effluent to a water 

body was impossible and therefore the local filtrate reuse for irrigation and artificial 

snowmaking was the solution of this issue. 

• In order to mitigate the negative impact of the water extraction from natural water reservoirs 

in the regions affected by water scarcity, water authorities in Poland are reluctant to issue 

water permits for extracting water from natural water bodies for artificial snowmaking, which 

poses a big challenge to ski station owners. 

• Reducing environmental impact. 

• Groundwater protection and recharge of aquifers through infiltration water (natural 

treatment).  

• Reduction of demands and stress on freshwater supply – prevention of over-extraction from 

freshwater systems.  

• The nutrients (nitrogen and phosphorus) and the organic matter in the wastewater enhance 

soil structure, fertility and microbiological activity.  

• Reduction or even elimination the need for expensive chemical fertilisers. 

• Improving sustainability. 

• Reducing and preventing water pollution. 

• Saving energy otherwise needed for extraction, treatment and transportation of water. 

• Improving the economic efficiency of investments in wastewater disposal and irrigation.  

• Raising public awareness.  
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• Improving the company's image as socially responsible and general promotion of the ski resort. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

Approx. 100 m3 of water per day 

References: 

1. https://www.schwander.pl/pl/nws/w-tym-roku-ue-wdrozy-rozporzadzenie-umozliwiajace-

odzyskanie-wody-ze-sciekow-oczyszczonych-polska-firma-technologiczna-od-lat-opracowuje-

takie-rozwiazania (Accessed: 18.01.2021). 

2. Hamilton Andrew J., Versace Vincent L., Stagnitti Frank, Li Peijun, Yin Wei, Maher Peta, Hermon 

Karen, Premier Robert R. & Ierodiaconou Daniel, Wastewater Reuse and the Environment: 

Reaping the Benefits by Minimising the Impacts, Proceedings of the 2006 IASME/WSEAS Int. 

Conf. on Water Resources, Hydraulics & Hydrology, Chalkida, Greece, May 11-13, 2006 (pp71-

80). 

 

Water consumption reduction at the brewery (Carlsberg Polska) 

• Location: Brzesko, Sierpc, Szczecin, Poland 

• Starting date: 2013 

• Company name and sector: Carlsberg Polska, food and beverage industry (brewery) 

• Investment total costs: Modernization of the WWTP at the Okocim brewery (Brzesko) – 

11 000 000 PLN (approx. 2 450 000 €) 

Good practice description:  

The Carlsberg Polska Group in the Okocim brewery in Brzesko, Kasztelan brewery in Sierpc and Bosman 

brewery in Szczecin since 2013 has been introducing a number of solutions aimed at reducing water 

consumption. The company has set itself targets to reduce water consumption by 25% by 2022 and by 

50% by 2030. 

• In Kasztelan Brewery (in Sierpc) during the years 2013-2014 the brewery was modernized and 

extended, thanks to which water consumption was reduced at several stages of the brewing 

process. The cooling water is currently transferred to the packing line and is used to heat the 

beer before filling the cans. In turn, the water for rinsing cans is reused to sprinkle them after 

pouring, e.g. to clean cans from foam 

• In Bosman Brewery (in Szczecin) in 2017, the operation of the hot water tank in the brewery 

was optimized, which allowed for the reduction of water consumption, energy and the amount 

of produced wastewater. 

• In Okocim Brewery (Brzesko) in 2017, the WWTP at the Okocim Brewery was modernized, 

which is also used by the residents of Brzesko. The mechanical and biological technological 

lines based on active sludge technology were modernized to be fully automatic and meet the 

strictest environmental requirements. The brewery also recovers water and reuses it their 

water treatment plant. In 2017, the investment process in the boiler room at the WWTP began, 

the aim of which is to switch the energy source 100% energy produced from gas and biomass. 
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Figure 8. WWTP in Brzesko (Okocim brewery) 

Benefits of the good practice implementation: 

• Reduction of fresh water consumption. 

• 6% reduction in energy consumption 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

• Okocim brewery (Brzesko) generates savings of  1000 m3 of water per month thanks to its 

activities. 

• The solutions introduced at the Bosman brewery save 200 m3 of hot water per week. 

Other important aspects: 

Continuous monitoring of water consumption is carried out in the breweries, which allows for 

immediate elimination of any deviations 

References: 

1. https://carlsbergpolska.pl/media/37352/raport-zr%C3%B3wnowa%C5%BConego-rozwoju-

carlsberg-polska-za-2018-rok.pdf 

2. https://gozwpraktyce.pl/article/zero-wody/ 

3. https://www.carlsbergpolska.pl/newsroom/zrownowazony-rozwoj-browaru-okocim-w-

brzesku/ 

 

Towards an energy positive WWTP (Nowy Sącz) 

• Location: Nowy Sącz (Malopolska Region), Poland 

• Starting date: 2005 

• Company name and sector: Sądeckie Wodociągi (Municipal owned company) 

https://carlsbergpolska.pl/media/37352/raport-zr%C3%B3wnowa%C5%BConego-rozwoju-carlsberg-polska-za-2018-rok.pdf
https://carlsbergpolska.pl/media/37352/raport-zr%C3%B3wnowa%C5%BConego-rozwoju-carlsberg-polska-za-2018-rok.pdf
https://gozwpraktyce.pl/article/zero-wody/
https://www.carlsbergpolska.pl/newsroom/zrownowazony-rozwoj-browaru-okocim-w-brzesku/
https://www.carlsbergpolska.pl/newsroom/zrownowazony-rozwoj-browaru-okocim-w-brzesku/
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• Investment total costs: not identified 

Good practice description: 

The Nowy Sącz WWTP began to serve the inhabitants of Nowy Sącz, Nawojowa and Kamionka Wielka 

in 1996, and about 9 million m3 of wastewater flows through the treatment plant annually. In 2005, 

the WWTP was expanded, which allowed for the stabilization of the primary and excess sludge. 

Currently, the total amount of sludge generated in the treatment plant is subjected to fermentation, 

which produces biogas, which is used to produce heat and electricity. The treated effluent is discharged 

to the Dunajec River. 

 

Figure 9. WWTP in Nowy Sącz 

Benefits of the good practice implementation: 

• Reduction of water losses in the collection, distribution and transmission process. 

• Reducing greenhouse gas emissions by using the renewable energy of own production for 

technological purposes. 

• Reducing energy consumption thanks to the use of highly efficient energy-saving devices and 

technologies. 

• More circular waste management by using them as a raw material for the production of heat 

energy, electricity. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

• Reduction of CO2  emissions to the atmosphere by about 15 tons per year. 

• The generated electricity meets the needs of the WWTP in approx. 85% of the total demand 

of all technological devices, and heat energy in 100%. 

References: 

1. https://www.teraz-srodowisko.pl/aktualnosci/nowy-sacz-oczyszczalnia-sciekow-pomaga-

ograniczyc-emisje-co2-6287.html 

2. http://www.msap.uek.krakow.pl/doki/publ/Perspektywa_miast.pdf 

3. https://twojsacz.pl/oczyszczalnia-sciekow-ma-20-lat/ 

https://www.teraz-srodowisko.pl/aktualnosci/nowy-sacz-oczyszczalnia-sciekow-pomaga-ograniczyc-emisje-co2-6287.html
https://www.teraz-srodowisko.pl/aktualnosci/nowy-sacz-oczyszczalnia-sciekow-pomaga-ograniczyc-emisje-co2-6287.html
http://www.msap.uek.krakow.pl/doki/publ/Perspektywa_miast.pdf
https://twojsacz.pl/oczyszczalnia-sciekow-ma-20-lat/
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2. Finland 

Pharmaceuticals removal from wastewater from the Lappeenranta Central Hospital 

• Location: Lappeenranta, Finland 

• Starting date: 2020 onwards (financing granted) 

• Company name and sector: The City of Lappeenranta and ELY Centre for South Savo 

• Investment total costs: not identified 

Good practice description: 

The project is called “PLÄTS - Plasma for the Destruction of Drug Residues from Hospital Sewage”. The 

system, which will be built in a sea container, will decompose drug residues from the hospital's sewage 

before the water mixes with the municipal sewer network. 

In previous experiments, concentrations of as many as 29 of the drugs studied were detected in 

hospital wastewater, and plasma treatment proved to be a highly energy-efficient means of reducing 

the environmental burden of drugs. The result of the project is a proactive solution for EU pollutant 

policy to break down drug residues at source. Site treatment achieves greater benefits at lower 

capacity than pipe end treatment at the outlet of a municipal WWTP. 

Plasma oxidation is non-selective and has been found to degrade not only drugs but also their 

metabolites; the beneficial effect of the treatment in degrading drugs is thus always greater than 

measured, as it is not possible to monitor all compounds. It is estimated that 90-99% of the pollutants 

entering with wastewater to the process will be removed by the innovative solution for which 

municipal treatment is ineffective. The discharge of contaminants into the sewer and the efficiency of 

treatment are measured from the process input and output stream. The solution will be developed 

into a highly automated entity that can also be replicated to other hospitals and point sources. Flowrox 

is thus leading the way in tackling a major environmental challenge, as the implementation is the first 

of its kind in the world. 

 

Figure 10. 2-kW Flowrox Plasma Oxidizer 

Benefits of the good practice implementation: 
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• Limited effects of drugs which can cause hormonal and functional disorders in fish and along 

the food chain. 

• Removal of pharmaceuticals which is challenging in conventional municipal WWTPs 

• The installation is small and can be fully automated. 

• The system can be installed at any place and not only in connection with municipal WWTPs, 

• Improving the biodiversity and protection of aquatic resources. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

• The installation can remove 90-99% of pharmaceuticals coming with wastewater which 

otherwise cannot be handled by conventional WWTPs 

References: 

1. https://www.greenreality.fi/lprnyt/flowrox-plasma-oxidizer-etela-karjalan-keskussairaalalle 

2. https://flowrox.com/wp-content/uploads/2019/10/Flowrox-Plasma-Oxidizer-Plasma-Water-

Disinfection-and-IIoT-Pumps-Utilized-in-Water-1.pdf  

3. https://flowrox.com/flowrox-plasma-oxidizer-to-a-local-hospital/ 

 

Industrial-scale recycled fertilizer in Lappeenranta 

• Location: Lappeenranta, Finland 

• Starting date: 2019 

• Company name and sector: UPM Kaukas mill (pulp, paper, biomaterials and fertilizers industry) 

• Investment total costs: not identified 

Good practice description: 

UPM's and Yara's joint nutrient recycling project has been completed. The Finnish Ministry of the 

Environment granted funding to this project under the Raki 2 nutrient recycling programme to 

investigate the possibility of developing a functional and cost-efficient recycled fertilizer for industrial-

scale production. During the project, the companies developed an organ-mineral fertilizer with 

moderately good yield results. As the production process turned out to be both technically and 

financially challenging, no profitable business could be generated from the project. 

The research and development was carried out at the UPM Research Centre in Lappeenranta, Finland 

and at Yara's Research Station in Vihti, Finland and Research Center in Hanninghof, Germany. During 

the project, the sludge generated from pulp and paper manufacturing processes was dried and 

complemented with mineral nutrients that are easier for the plants to utilize. Finally, the product was 

pelletized to facilitate transport, storage and spreading.  

The pot trials conducted in Hanninghof determined how well ryegrass is able to utilize the nitrogen 

and phosphorus derived from sludge, which, in turn, has a substantial effect on the quality and yield 

of the crop. The results showed that ryegrass was only able to utilize approximately 40% of the total 

nitrogen and phosphorus in sludge, whereas the percentages for mineral nitrogen and mineral 

phosphorus were approximately 80% and 70% respectively. Field trials conducted at the Kotkaniemi 

Research Station showed that the yield from recycled fertilizer was 20% compared to mineral fertilizer 

with an equivalent amount of total nitrogen. The proportion of nitrogen derived from sludge was 20%, 

https://www.greenreality.fi/lprnyt/flowrox-plasma-oxidizer-etela-karjalan-keskussairaalalle
https://flowrox.com/wp-content/uploads/2019/10/Flowrox-Plasma-Oxidizer-Plasma-Water-Disinfection-and-IIoT-Pumps-Utilized-in-Water-1.pdf
https://flowrox.com/wp-content/uploads/2019/10/Flowrox-Plasma-Oxidizer-Plasma-Water-Disinfection-and-IIoT-Pumps-Utilized-in-Water-1.pdf
https://flowrox.com/flowrox-plasma-oxidizer-to-a-local-hospital/
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at most. In practical field trials, the size and durability of the recycled fertilizer pellets proved to be a 

challenge for the fertilizer spreaders used today. Further product development is therefore still 

needed. 

Benefits of the good practice implementation: 

• Nutrients recycling. 

• Industrial-scale trials and approach. 

• Diversification of sludge from landfills. 

• Landfilling is expensive in Finland, so production of fertilizers would save significant costs 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

If the trials were taken in place, then 100% of sludge would be converted into fertilizers 

References: 

1. https://www.upm.com/about-us/for-media/releases/2019/01/experiences-of-upms-and-

yaras-recycled-fertiliser-project-taken-to-good-use/ 

 

Nutrients utilization from wastewater sludge in Ämmässuo, Helsinki Region 

• Location: Ämmässuo, Helsinki region 

• Starting date: End of 2020 

• Company name and sector: Helsinki Regional Environmental Services (HSY) together with LUKE 

and Gasum, financed by the Finish Ministry of Environment 

• Investment total costs: 3 400 000 €, out of where 2 600 000€ are the equipment and trial tests. 

Good practice description: 

HSY aims to increase the recycling and recovery rate through several development projects, such as 

the RAVITA process for phosphorus recovery. It can produce directly recoverable phosphoric acid as 

well as ammonium phosphate, which is obtained through nitrogen removal from the side stream of 

the sludge drying process. The development of nitrogen removal is part of the NPHarvest project of 

Aalto University's water engineering research group, which HSY is participating in. In addition, a 

research project aimed at better utilization of biochar and nutrients in sewage sludge was launched in 

2018 (Sludge Derived Biochar Project). The study has already yielded positive results regarding the 

quality of biochar produced from sewage sludge. HSY is currently building a sewage sludge pyrolysis 

pilot plant, which should start operating in December 2020.  

https://www.upm.com/about-us/for-media/releases/2019/01/experiences-of-upms-and-yaras-recycled-fertiliser-project-taken-to-good-use/
https://www.upm.com/about-us/for-media/releases/2019/01/experiences-of-upms-and-yaras-recycled-fertiliser-project-taken-to-good-use/
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Figure 11. Plant location. 

 

Figure 12. Plant design 

Benefits of the good practice implementation: 

• Maximum recycling of nitrogen from the sewage sludge 
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• Reduced consumption of mineral fertilizers. 

• Efficient destruction of hazardous chemicals contained in sludge via pyrolysis. 

• Providing an innovative solution to sludge and nutrients recycling. 

• Provision of fertilizers with better properties compared to composted and digested sludge.   

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

• No exact numbers have been published 

References: 

1. https://www.hsy.fi/ymparistotieto/tiedotteet/typpikuorma-ja-ravinteiden-hyodyntaminen-

puhuttavat-jatevedenpuhdistuksessa/ 

2. https://www.hamk.fi/wp-content/uploads/2019/04/Aino-Kainulainen.pdf 

3. http://hsy01.oncloudos.com/kokous/20191136-3-1.PDF 

4. https://www.gasum.com/en/About-gasum/for-the-media/News/2019/char-to-be-

recovered-from-sewage-sludge--gasum-participates-in-project-studying-nutrient-recycling/  

5. https://www.hsy.fi/lietehiilihanke/ 

 

Fluidized bed drying and incineration of sludge with nutrient recovery in Rovaniemi 

• Location: Rovaniemi, Finland 

• Starting date: Mid 2019 

• Company name and sector: Endev & Neve 

• Investment total costs: Approx. 4 3000 000 €, out of where 1 270 000 € was granted by the 

Finish government 

 

Good practice description: 

Neve, owned by the City of Rovaniemi and consisting of seven subsidiary companies, focuses on power, 

renewable energy, heating, water supply, maintenance, and optical fibre connection solutions 

throughout the Finnish Lapland. It has already received the construction permit for the Alakorkalo 

plant and a government allotment of €1.27 million for the project. 

Currently, Rovaniemi treats its sewage sludge by burning, rotting, composting or transporting it to a 

treatment plant elsewhere. Composting is the city’s main way of utilizing the sludge. If implemented, 

the Neve project would replace all these backdated processes and bring all the treatment processes 

under one facility. 

The project is being designed by the cleantech company Endev. Based in Pyhtää in southern Finland. 

Endev owns there a prototype plant containing all the components and functionality of a commercial 

plant. The company uses a process named PAKU for sludge burning which it developed in cooperation 

with the Lappeenranta University of Technology. 

PAKU treats and disposes of municipal sludge using Endev Dryer and Endev Reactor. According to 

Endev’s website, the PAKU reactor incinerates all organic materials present in sludge, leaving only five 

https://www.hsy.fi/ymparistotieto/tiedotteet/typpikuorma-ja-ravinteiden-hyodyntaminen-puhuttavat-jatevedenpuhdistuksessa/
https://www.hsy.fi/ymparistotieto/tiedotteet/typpikuorma-ja-ravinteiden-hyodyntaminen-puhuttavat-jatevedenpuhdistuksessa/
https://www.hamk.fi/wp-content/uploads/2019/04/Aino-Kainulainen.pdf
http://hsy01.oncloudos.com/kokous/20191136-3-1.PDF
https://www.gasum.com/en/About-gasum/for-the-media/News/2019/char-to-be-recovered-from-sewage-sludge--gasum-participates-in-project-studying-nutrient-recycling/
https://www.gasum.com/en/About-gasum/for-the-media/News/2019/char-to-be-recovered-from-sewage-sludge--gasum-participates-in-project-studying-nutrient-recycling/
https://www.hsy.fi/lietehiilihanke/
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to 10% of the original material as clean ash which can then be utilized as an ingredient of agricultural 

fertilizers. 

Endev claims its process is flexible enough to adapt to disparate demographic conditions, as it is 

capable of producing plants for municipalities with populations ranging from 5 000 to 100 000, which 

is perfect for Rovaniemi, as it has a population of just 60 000. 

 

Figure 13. Current situation 

 

Figure 14. Mass balance 

Benefits of the good practice implementation: 

• Simple design which make it compact and cost efficient. 

• Efficient energy recovery. 

• Operates fully automated and continuously. 

• Recovers valuable nutrients. 

• Eliminates contaminants from the circulation. 

• Reduces sludge transport pollutions. 
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• Requires no additional fuel in normal operation. 

• Suitable also for handling of biogas production residues. 

• A reliable solution for the end of life of sludge in sparse areas. 

• Efficient destruction of pathogens, pharmaceuticals and microplastics 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

• Calculations are being done for the carbon footprint. 

• A part of nitrogen is lost during the incineration while opportunities for its recovery exist 

during thermal drying. 

• Phosphorus can be recovered from ashes. 

Other important aspects: 

The environmental permit application for construction of the plant has already been submitted to the 

licensing authority and the trial runs were conducted. 

References: 

1. https://www.endev.fi/en/paku-process/ 

2. https://www.lapland.fi/business/opportunities/neve-wastewater-sludge-burning-plant/ 

 

Artificially infiltrated groundwater by 25 plants in Finland  

• Location: 25 plants in operation in Finland 

• Starting date: not defined 

• Company name and sector: Over 25 Finish companies 

• Investment total costs: Relatively inexpensive supply of drinking water. 

Good practice description: 

Managed aquifer recharge is a safe and cost-efficient method for production of drinking water. 

However, successful implementation requires a lot of expertise and data in hydrogeological and 

geophysical conditions. With over 100 years of experience and 25 plants in operation, Finnish water 

sector has proven to provide sustainable solutions for managed aquifer recharge applications. 

Production rates in Finnish utilities are between 1 000 – 65 000 m3/d. Permits still allow production 

often up to 100 000 m3/d, enabling cities to respond to needs of growing population. 

Ponds are the most common method for infiltration. Also pre-treatment is used in some cases. 

Accurate 3D flow models provide in-depth knowledge of flow paths in the groundwater reservoir, 

allowing complete control of the system, even during extreme weather events. Flow rates in the 

aquifer and in the network can be further adjusted with mid-storages and reservoirs. Finally, 

disinfection is often done with UV or chlorine before pumping the water to supply network. 

 

Benefits of the good practice implementation: 

https://www.endev.fi/en/paku-process/
https://www.lapland.fi/business/opportunities/neve-wastewater-sludge-burning-plant/
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• Safe solution for several common challenges:  

– Raising or stabilizing groundwater level.  

– Preventing saline intrusion or land subsidence.  

– Managing stormwater runoff and floods. 

• Cost-efficient technology for large scale water supply: 

– Natural method with minor chemical use.  

– Easily automated and remotely controlled process.  

– Large sub-surface storage capacity. 

• Sustainable way of managing water resources:  

– Adapting to climate change.  

– Preparing for population growth.  

– Restoring and expanding the existing aquifer capacity. 

 

 

Figure 15. Managed aquifer recharge in Finland 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

• Production rates in Finnish utilities are between 1 000 – 65 000 m3/d. Permits still allow 

production often up to 100 000 m3/d, enabling cities to respond to needs of growing 

population. 

References: 

1. https://www.finnishwaterforum.fi/wp/en/2019/07/08/managed-aquifer-recharge-

sustainable-drinking-water-production/ 

 

The underground wetland at Helsinki-Vantaa Airport 

• Location: Helsinki, Vantaa Airport 

• Starting date: 2019 

• Company name and sector: Finnair/Finavia, Aerospace industry, transport 

• Investment total costs: Not defined 

Good practice description: 

The underground wetland works so that the airport’s urban runoff is fed to it and filtered through the 

sediment and the biofilm that grows in it. First the water is led to the surface of the wetland, from 

which it flows through the gravel into the drainage piping, which is situated above the aeration 

pipes. Aeration prevents the wetland from freezing in the winter. On top of the treatment layer, a bed 

of plants becomes a cover that acts as insulation during cold months. 

https://www.finnishwaterforum.fi/wp/en/2019/07/08/managed-aquifer-recharge-sustainable-drinking-water-production/
https://www.finnishwaterforum.fi/wp/en/2019/07/08/managed-aquifer-recharge-sustainable-drinking-water-production/
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Figure 16. Cross-sectoral view on the Vantaa-Airport wetland system and costs of the filter material options 

Benefits of the good practice implementation: 

• An inexpensive and effective solution for the removal of pollutants from the airport runoff 

waters. 

• The costs are expected to be low. 

• The underground location is also beneficial because no birds will be attracted to the wetland. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

The setup can be used to remove various pollutants from the runoff waters including the ones which 

are specific to the airport fields, such as propylene glycol used for planes defrosting. The laboratory 

removal efficiencies of different setups are shown below: 
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References: 

1. https://aaltodoc.aalto.fi/bitstream/handle/123456789/37871/master_Chaurand_Mendez_Gi

ovanni_2019.pdf?sequence=1 

2. https://www.finavia.fi/en/newsroom/2019/underground-water-treatment-system-will-help-

helsinki-airport-clean-water-more 

 

 

 

 

  

https://aaltodoc.aalto.fi/bitstream/handle/123456789/37871/master_Chaurand_Mendez_Giovanni_2019.pdf?sequence=1
https://aaltodoc.aalto.fi/bitstream/handle/123456789/37871/master_Chaurand_Mendez_Giovanni_2019.pdf?sequence=1
https://www.finavia.fi/en/newsroom/2019/underground-water-treatment-system-will-help-helsinki-airport-clean-water-more
https://www.finavia.fi/en/newsroom/2019/underground-water-treatment-system-will-help-helsinki-airport-clean-water-more
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3. Lithuania 

The use of biogas from municipal waste landfill to produce heat and electricity in Šiauliai 

• Location: Šiauliai, Lithuania (north-western Lithuania) 

• Starting date: Winter 2018 

• Company name and sector: Šiaulių vandenys - Šiauliai WWTP (Municipal owned company) 

• Investment total costs: Not defined 

Good practice description: 

Gas for Šiaulių vandenys is needed for heat and electricity production. Heat is used to heat sludge 

digesters and to dry the sludge, and electricity is supplied to the WWTP for the treatment process. 

Šiaulių vandenys extracts part of the required gas by digesting sewage sludge – up to 900 000 m3 

annually. The company produces up to 30% of the required heat and up to 50% of electricity from the 

biogas generated in the digestion process. Due to lack of energy resources, the company was buying 

natural gas. Instead of continuing to purchase natural gas, a 3 km route was built and the supply of 

biogas from the landfill began. This may constitute up to 6600 MWh per year, or 1.2 million m3 of 

biogas.  

 

Figure 17. Šiauliai WWTP 

 

Benefits of the good practice implementation:  

• Use of gas from sewage sludge digestion (a process inside the treatment plant) and from 

landfill instead of natural gas to generate heat and electricity for WWTP needs. 

• Biogas supplied from the landfill costs cheaper than natural gas - the incurred costs were 

reduced. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided 

• Biogas from sludge digestion: 949 500 m3 (in 2019). 

• Use of biogas: 11054 MWh (5785 MWh from the nearby landfill) 

References: 
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1. https://www.siauliuvandenys.lt/dumblo-apdorojimas/  

2. D. Martinaitienė (2017) Sąvartyne susidarančių biodujų panaudojimas nuotekų valymo ir 

dumblo apdorojimo procesuose // Vandentvarka Nr. 51, pp.8. Available at: 

http://www.lvta.lt/wp-content/uploads/2017/11/Leidinys-Nr.51.pdf 

 

Zero discharges of hazardous chemicals in the Utenos trikotažas knitwear company 

• Location: Utena, Lithuania (eastern Lithuania) 

• Starting date: February 2020 

• Company name and sector: Utenos trikotažas – knitwear company 

• Investment total costs: Not defined 

Good practice description: 

The global environmental organization Greenpeace has recognized Utenos trikotažas as the first 

company in the world to work entirely according to its textiles procurement standard which embodies 

all existing best practices in terms of zero use of toxic chemicals, fairness and transparency. 

Utenos trikotažas and its partners have shown that steps to avoid hazardous chemical use and 

contamination have been taken across the entire production chain, from fibres in the processing of 

raw materials, to dyeing and printing according to Detox principles (Detox to Zero standard), and finally 

to the sewing and packaging of ready-to-wear garments.  

Greenpeace’s Detox my Fashion campaign, launched in 2011, put a lot of pressure on the global textile 

industry, the second largest polluter of freshwater worldwide, to eliminate the use and discharge of 

hazardous chemicals. Environmentalists identified 11 groups of hazardous chemicals widely used in 

the textile industry that are of particular concern due to their effects on people and the environment 

and insisted that the major manufacturers and their suppliers commit themselves to stopping their 

use in production. The companies are obliged to monitor and control inputs (formulations) and outputs 

(wastewater, sludge, products) – Detox “Zero” means not detectable by current technology.  

Thus, implementation of Detox principles is not only about water. Nevertheless, it ensures that 

hazardous chemicals do not get into the sewage water (and further into the natural waters), neither 

during the production, nor during the product use phase.  

Regarding fabrics, the company produces garments from organic cotton, hemp fibre (it requires four 

times less water cotton), recycled polyamide (water consumption is reduced by 88% compared to 

standard polyamide) 

Utenos trikotažas is the largest and one of the most modern knitwear manufacturers in Central and 

Eastern Europe. It is one of the few Detox-committed companies with a vertically integrated 

production cycle, i.e. when all production processes, from raw material production through to the final 

ready-to-wear product, are being made under one facility. 

Benefits of the good practice implementation: 

• Process waters and water from the washing of products during their use phase is free from 

toxic chemicals. 

• Prevention principle (applied during the choice of chemicals to be used) leads to the eliminated 

need for advanced waste water treatment (e.g. saved energy). 

https://www.siauliuvandenys.lt/dumblo-apdorojimas/
http://www.lvta.lt/wp-content/uploads/2017/11/Leidinys-Nr.51.pdf
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• Water from production and from washing the products when returned to hydrological cycle is 

suitable to any further purposes (for ecosystems, or for human needs). 

• Textile products free from toxic chemicals – no health risks for consumers. 

• The applied approach ensures better working conditions and less environmental impacts up 

the supply chain, what covers e.g. Asia countries where production of raw materials and textile 

industry in many “standard” cases results in negative environmental impacts and occupational 

exposures. 

• International recognition and promotion. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

• Concentration of hazardous chemicals from the list of 11 groups of such chemicals is zero in 

wastewater (not detectable by current technology). 

 

Other important aspects: 

• The company became the world's first factory working completely according to the Detox to 

Zero standard by Greenpeace. 

References: 

1. https://echa.europa.eu/documents/10162/22979590/230217_substitution_webinar_greenp

eace_detox_en.pdf/fa71a525-12df-6978-dadf-2e3ed392d746 

2. https://www.globenewswire.com/news-release/2020/02/24/1988964/0/en/Greenpeace-

Utenos-trikota%C5%BEas-becomes-the-first-producer-in-the-world-to-fully-comply-with-

organization-s-environmental-standards.html  

3. https://www.my-trace.ch/en/landingpage 

 

NutriBiomass4LIFE  - Water treatment sludge and ashes to biomass to bio-energy 

• Location: Vilnius, Lithuania and 60 km around 

• Starting date: 2018 – 2022 

• Company name and sector: JSC “Pageldynių plantacija” (coordinator) and Vilniaus vandenys 

WWTP and others (boiler company, research institutions) 

• Investment total costs: Total budget of the project was 4 000 000 € 

Good practice description: 

This is EU LIFE program funded project NutriBiomass4LIFE – Nutrient recycling circular economy model 

for large cities – water treatment sludge and ashes to biomass to bio-energy. The objective is to create 

and demonstrate full scale self-sustainable closed loop CE model for large cities’ nutrient rich waste - 

municipal wastewater treatment sludge and biomass ashes – recycling into renewable energy for city’s 

needs via environment friendly biomass plantation filter. 

The existing woody biomass plantations were mobilized for nutrient rich waste reuse and also new 

woody biomass plantations are being established. Pelleted municipal wastewater sludge digestate and 

https://echa.europa.eu/documents/10162/22979590/230217_substitution_webinar_greenpeace_detox_en.pdf/fa71a525-12df-6978-dadf-2e3ed392d746
https://echa.europa.eu/documents/10162/22979590/230217_substitution_webinar_greenpeace_detox_en.pdf/fa71a525-12df-6978-dadf-2e3ed392d746
https://www.globenewswire.com/news-release/2020/02/24/1988964/0/en/Greenpeace-Utenos-trikota%C5%BEas-becomes-the-first-producer-in-the-world-to-fully-comply-with-organization-s-environmental-standards.html
https://www.globenewswire.com/news-release/2020/02/24/1988964/0/en/Greenpeace-Utenos-trikota%C5%BEas-becomes-the-first-producer-in-the-world-to-fully-comply-with-organization-s-environmental-standards.html
https://www.globenewswire.com/news-release/2020/02/24/1988964/0/en/Greenpeace-Utenos-trikota%C5%BEas-becomes-the-first-producer-in-the-world-to-fully-comply-with-organization-s-environmental-standards.html
https://www.my-trace.ch/en/landingpage
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biomass ashes are being reused for biomass yield improvement within CE model. The soil quality, in 

particular carbon and nutrient balance, will be improved on the project plantations area. Then, 

biomass will be supplied from fertilized biomass plantations to biomass boiler and converted into 

heating energy for Vilnius city. 

“Vilniaus vandenys” operates the largest municipal water sludge treatment facility in Lithuania, which 

processes approx. 25% of country’s municipal water treatment sludge. “Vilniaus vandenys” produces 

30000 Mg/year of municipal water treatment sludge digestate (30% dry matter content), which can be 

further processed into 9000 Mg/year of dried municipal water treatment sludge digestate pellets (92% 

of dry matter). In 2013 an investment project was implemented, and it included sludge thickening, 

digestion, sludge dewatering and low-temperature drying as well as the utilization of the produced 

biogas in a combined heat and power plants. Nevertheless, it was operating at very low capacity, 

because there was no practical solution how to utilize 9000 dry matter per year of municipal water 

treatment sludge pallets as bio-solid fertilizer. 

 

Municipal water treatment sludge digestate pellets are perfectly suited product for fertilization, 

because: 

• it has no stenches, which is the most important aspects, while dealing with local communities,  

• it is easy to store during off-fertilization season (in big-bags), 

• it is easy to transport (needs 3 times less transport comparing to municipal water treatment 

sludge digestate of 30% dry matter), and  

• it is easy to spread and insert into soil using conventional agricultural equipment.  

Dried municipal water treatment sludge digestate pellets are also the environmentally safest form of 

municipal water treatment sludge for fertilization, because it is pathogen free and has limited values 

of water soluble biogenic materials nitrogen and phosphorus, which substantially reduces risk of 

eutrophication, as leakage of nutrients is limited. 
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Figure 18. Schematic representation of the established circular model 

Benefits of the good practice implementation: 

• Use of sewage sludge and biomass ash for biomass yield improvement. 

• CO2 emission reduction. 

• 900 hectares of newly established biomass plantations (on formerly poor soils). 

• Solution to the use of sewage sludge identified. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

During 2018 – 2022: 

• 27 000 dry matter of pelleted sludge digestate and 1 500 tons of biomass ashes  - to energy 

plant plantations. This is equal to the reuse of 1 350 tons total nitrogen, 675 tons of total 

phosphorus and 60 tons of potassium. 

• 39.4 GWh heat energy produced with resources of the created cycle. 

• At full scale, the CE model will reduce CO2 emission by 42 000 tons annually. 

References: 

1. https://www.nutribiomass.eu 

2. https://lifeprojektai.lt/naujienos/ketvirtasis-baltijos-saliu-life-bendradarbiavimo-

susitikimas/nutribiomass4life-sigulda-2019.11.07-compress.pdf/@@inline-view  

3. https://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPa

ge&n_proj_id=6742 

https://www.nutribiomass.eu/
https://lifeprojektai.lt/naujienos/ketvirtasis-baltijos-saliu-life-bendradarbiavimo-susitikimas/nutribiomass4life-sigulda-2019.11.07-compress.pdf/@@inline-view
https://lifeprojektai.lt/naujienos/ketvirtasis-baltijos-saliu-life-bendradarbiavimo-susitikimas/nutribiomass4life-sigulda-2019.11.07-compress.pdf/@@inline-view
https://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=6742
https://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=6742
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4. Latvia 

Biological wastewater treatment system in “Balticovo” food factory 

• Location: Iecava, Central Latvia 

• Starting date: July 2020 

• Company name and sector: JSC “Balticovo”, eggs and egg products 

• Investment total costs: Approx. 2 000 000 € 

Good practice description: 

The Balticovo factory invested in an industrial wastewater treatment plant that uses the most modern 

technology in Latvia. The new WWTPs are fully automated and computerized, which ensures that 

untreated wastewater does not enter the environment in the event of an emergency. The plant is 

initially equipped with mechanical pre-treatment (coarse fraction removal), followed by multi-stage 

pre-treatment with partial effluent removal, and then biological treatment of the effluent during the 

final decomposition phase. For additional safety, a microfiltration device is installed, which is the only 

device of this type in Latvia and prevents even the finest suspended substances from entering the 

environment. The sewage sludge and chicken manure go to the biogas plant "Egg Energy" from which 

electricity is produced. 

“Balticovo” has been operating since 1972 and is currently the largest producer of eggs and egg 

products in Northern Europe and hens lay more than 600 million eggs per year. The company’s 

products are available in the shops, and used in the hotels, restaurants and households in Latvia, but 

the majority – about 70% – of the products, are exported to several EU countries and other countries 

in the world, in total – 20 countries. 

 

Figure 19. Scheme of the biological wastewater treatment system at JSC “Balticovo” 
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Figure 20. JSC “Balticovo” WWTS from bird’s eye view 

Benefits of the good practice implementation: 

• Reduction of pollutants’ concentrations in wastewater effluents. 

• Minimalization of temporary stored or landfilled sludge. 

• CO2 emission reduction. 

• No warnings related to pollution exceeding limit values. 

• Reduced pollution concentration in the Baltic Sea and inland water bodies. 

• Reduction of the sludge biomass accumulation in the environment. 

• Reusage of a side product - eggshells are further used in the production of medicines and in 

agriculture to acidify the fields. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

• Thanks to the biological wastewater treatment system the factory reduced the concentration 

of pollutants within effluents to the threshold values as stated below: 

Parameter Limit Influent Effluent  

TSS [mg/l] 35.0 689.0 35.0 

BOD5 [mg/l] 25.0 1557.0 25.0 

COD [mg/l] 125.0 3113.0 125.0 

TP [mg/l] 1.0 25.0 1.0 

TN [mg/l]  15.0 879.0 15.0 

 

References: 

1. https://www.balticovo.lv/lv/aktualitates/balticovo-atklaj-modernakas-notekudenu-

attirisanas-iekartas-latvija 

2. Category B permit for polluting activities. The State Environmental Bureau Republic of Latvia. 

http://www.vpvb.gov.lv/lv/piesarnojums/a-b-atlaujas 

https://www.balticovo.lv/lv/aktualitates/balticovo-atklaj-modernakas-notekudenu-attirisanas-iekartas-latvija
https://www.balticovo.lv/lv/aktualitates/balticovo-atklaj-modernakas-notekudenu-attirisanas-iekartas-latvija
http://www.vpvb.gov.lv/lv/piesarnojums/a-b-atlaujas
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3. https://jauns.lv/raksts/bizness/393190-foto-balticovo-atklaj-latvija-vismodernakas-

notekudenu-attirisanas-iekartas 

4. http://poultry.lv/jaunumi/balticovo-attirisanas-iekartu-modernizacija-investe-2-miljonus-

eiro/ 

 

Water reuse and recycling unit in the Evopipes Ltd. pipe factory 

• Location: Jelgava, Central Latvia  

• Starting date: January 2008 

• Investment total costs: confidential 

• Company name and sector: Evopipes Ltd. - polymer pipe production 

Good practice description: 

Evopipes is a part of Radius Group - an international market leader in engineered pipeline solutions for 

gas, oil, water, wastewater, district heating, and telecoms sectors. The Group operates from 22 plants 

in the UK, Austria, Poland, Latvia and Russia and exports to more than 50 countries worldwide. 

The Evopipes factory located in Jelgava, Latvia has implemented a water reuse system in which the 

water used in production processes, in particular cooling, is reused multiple times thus reducing total 

water use. The company's production capacity is 60.27 tons per day or 22,000 tons per year of 

corrugated and smooth pipes. Finished products are sold 60% in the territory of Latvia and 40% are 

exported to other countries.  

At the beginning of the process, the water is filled into a 25 m3 reservoir/tank, from which it is cycled 

through the production plant and equipment cooling system. Then the water is reused/recycled 25-30 

times per day, amounting to a total consumption between 500 and 750 m3 of water per day. This 

process is repeated for around 4 months. In such a way the single volume of water is recycled between 

2500 and 3500 times. In order to make it possible, a special 3D TRASAR™ technology by Nalco company 

is used that employs a mix of chemical additives to water that limit scaling and corrosion of plant 

equipment and fouling (microbiological contamination) of water.  

Water quality is monitored continuously by the automatic process and chemicals are added only in 

case the water contamination reaches a certain threshold and until the water reaches the necessary 

quality. Then water is changed and the used water is settled for a period of several days, in order for 

the active chemicals in water (including biocides) to partly biodegrade and the water to become safe 

for discharge into the environment.  

 

https://jauns.lv/raksts/bizness/393190-foto-balticovo-atklaj-latvija-vismodernakas-notekudenu-attirisanas-iekartas
https://jauns.lv/raksts/bizness/393190-foto-balticovo-atklaj-latvija-vismodernakas-notekudenu-attirisanas-iekartas
http://poultry.lv/jaunumi/balticovo-attirisanas-iekartu-modernizacija-investe-2-miljonus-eiro/
http://poultry.lv/jaunumi/balticovo-attirisanas-iekartu-modernizacija-investe-2-miljonus-eiro/
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Figure 21. The Evopipes factory from outside 

Benefits of the good practice implementation: 

• Minimalization of freshwater intake. 

• Industrial wastewater discharge reduction. 

• The factory has also received the following certificates confirming that it is focused on a CE 

model by reducing the amount of waste and carbon footprint: 

- Pallet Return System (PRS) Green Label certificate 2020 - which confirms that the factory 
actively contributes to the collection and re-use system of CP-type pallets for the European 
polymer industry. 

- POWERED BY GREEN certificate 2020 - which confirms that the company buys electricity 
generated from 100% renewable sources in Latvia. 
 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

• Due to the water reuse system, the factory will reduce water consumption between 4 and 5 
million m3 over the 20-year period. 
 

References: 

1. https://evopipes.lv/storage/edd0f24bd2b8ce91c6602c71e640aebb79aece96.pdf 

2. https://evopipes.lv/storage/51edf50264f6bb4bf943f2bcb1c66f569e5e0a8d.pdf  

3. https://evopipes.lv/en/company  

4. https://www.interregeurope.eu/policylearning/good-practices/item/3762/water-reuse-in-

plastic-pipe-manufacturing-process/ 

5. Category B permit for polluting activities. The State Environmental Bureau Republic of Latvia. 

http://www.vpvb.gov.lv/lv/piesarnojums/a-b-atlaujas 

 

https://evopipes.lv/storage/edd0f24bd2b8ce91c6602c71e640aebb79aece96.pdf
https://evopipes.lv/storage/51edf50264f6bb4bf943f2bcb1c66f569e5e0a8d.pdf
https://evopipes.lv/en/company
https://www.interregeurope.eu/policylearning/good-practices/item/3762/water-reuse-in-plastic-pipe-manufacturing-process/
https://www.interregeurope.eu/policylearning/good-practices/item/3762/water-reuse-in-plastic-pipe-manufacturing-process/
http://www.vpvb.gov.lv/lv/piesarnojums/a-b-atlaujas
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Pre-treatment unit of wastewater in the Latvijas Piens Ltd. dairy factory 

• Location: Jelgava, Central Latvia 

• Starting date: September 2020 

• Company name and sector: Latvijas Piens Ltd. - cheese and industrial dairy products 

• Investment total costs: 1 200 000 €, from which 450 000 € for technological equipment and 

750 000 € related to project creation and civil works 

Good practice description: 

The Latvijas Piens dairy company invested in flocculation-flotation pre-treatment installation with the 

aim to reduce COD and nutrients’ concentrations in wastewater effluents. Thus, enhancing the 

treatment results at the municipal WWTP. 

 

Components installed in the solution: 

• Raw wastewater pumps with level control in the main pump pit. 

• A 600 m3 buffer tank equipped with level control, air blowers and aeration system. 

• Odour removal system. 

• Flocculator equipped with basket filters, flow meter and feed pumps. 

• 30 m3 coagulant tank equipped with dosing unit. 

• 30 m3 neutralizer tank equipped with dosing unit. 

• Flocculant dosing unit equipped with automatic flocculant make-up station for powder 

polymer. 

• Flotation unit equipped with skimmer system for floating sludge, aeration system and 

recirculation pump. 

• Sludge tank with level control and pump for mixing/truck loading. 

• Effluent pump pit equipped with pumps and level control. 

In the pre-treatment process wastewater from the dairy plant is directed to the existing main pump 

pit from where it is pumped to the buffer tank, for equalization of the pollution concentration and its 

flow. The average daily amount of wastewater is 450 m3. After buffering, the wastewater stream is 

pumped to the flocculation flotation system for insoluble total suspended solids, fat, oil and grease 

removal. A pre-treated stream is directed to the second effluent pit and the sludge is pumped to the 

sludge storage tank. Furthermore, the sludge collected from the pre-treatment unit is utilized for 

biogas production.  

The current processing capacity of the Latvijas Piens factory is 300 tons of milk per day and the factory’s 

production capacity is 30 tons of cheese per day. The factory produces industrial dairy products such 

as whey protein concentrate, wheat whey concentrate, skimmed milk concentrate, lactose permeate, 

cream, butter, cheese. Since 2017, the main shareholder of “Latvijas Piens” Ltd. is “Eximo Agro-

Marketing” – a subsidiary company of the German concern “Fude + Serrahn Milchprodukte”. 
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Figure 22. Scheme of the pre-treatment technology 

 

Figure 23. The Latvijas Piens factory from outside 

Benefits of the good practice implementation: 

• Reduction of COD and nutrients’ concentrations in wastewater effluents. 

• Enhanced the treatment results at the Jelgavas Udens municipal WWTP. 

• No warnings related to pollution exceeding limit values. 

• More responsible and efficient management of the factory’s industrial wastewaters. 

• Reduced pollution concentration in the Baltic Sea and inland water bodies. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

• Due to the wastewater pre-treatment station, the factory reduced the concentration of BOD 

and nutrients in effluents below the threshold values set by Jelgavas Udens municipal WWTP. 

Before the pre-treatment system was developed concentration values of pollutants were 3 to 

6 times higher than threshold values set by municipal WWTP. 

Parameter Limit Influent Effluent 

pH 6.8-8.5 4.9 6.8 
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COD [mg/l] 625 (max 935) 3 008 867 

TSS [mg/l] <410 1 470 96 

TP [mg/l] <23 27.7 4.1 

 

Other important aspects: 

Pre-treatment facility in Latvijas Piens was developed during the project “BEST – Better Efficiency for 

Industrial Sewage Treatment” funded by INTERREG Baltic Sea Region Programme 2014–2020 

References: 

1. https://www.balticwaterhub.net/solutions/pre-treatment-dairy-latvijas-piens 

2. https://bestbalticproject.eu/about/pilots-at-wwtps-and-industries-wp4/latvijas-piens/  

3. https://bestbalticproject.eu/wp-content/uploads/2020/09/Pre-treatment-of-wastewater-

Latvias-Piens-Latvia-FINAL.pdf  

4. http://www.lvpiens.lv/en/ 

5. https://www.zz.lv/reklamraksti/uzlabot-udens-apsaimniekosanas-efektivitati-

251865?image=1  

 

Water reusing unit for service vehicle carwash by Latvian Road Maintainer 

• Location: Kandava, Northwest Latvia 

• Starting date: November 2012 

• Company name and sector: JSC Latvian Road Maintainer (LAU) – road maintenance sector 

• Investment total costs: 4 571 € (+ reconstruction 1 707 €) 

Good practice description: 

The Latvian Road Maintainer reuses rainwater for service vehicle car wash, and a side product – 

accumulated sand is used in winter for road (anti-slippery) treatment.  

The object is located in the territory of State JSC “Latvian Road laying Maintenance Company” (LAU) 

Tukums District Branch in Kandava. The company manages state roads. In summer roads are graded, 

but in winter covered with salt and sand. Service vehicles have to be washed regularly. Before the 

rainwater treatment plant installation service vehicles were washed with drinking water, but dirty 

water was discharged into the pound without any purification. In the year 2012, 20 m3 of storage tanks 

were reconstructed and rainwater treatment plants with a capacity of 15 l/s and a sand catcher 5 m3 

were built. Purified water is reused for washing car equipment with a Karcher-type unit with a capacity 

of 0.25 l/ s. About 800 liters of water are consumed per unit. The number of units and the required 

water consumption were obtained from LAU.  

Rainwater can be collected, treated, and reused several times. Service vehicle car wash with rainwater 

saves drinking water resources. Also, after treatment rainwater can be stored in the pond and used for 

firefighting.  

Benefits of the good practice implementation: 

• Drinking water intake elimination. 

• Minimalization of wastewater discharge. 

https://www.balticwaterhub.net/solutions/pre-treatment-dairy-latvijas-piens
https://bestbalticproject.eu/about/pilots-at-wwtps-and-industries-wp4/latvijas-piens/
https://bestbalticproject.eu/wp-content/uploads/2020/09/Pre-treatment-of-wastewater-Latvias-Piens-Latvia-FINAL.pdf
https://bestbalticproject.eu/wp-content/uploads/2020/09/Pre-treatment-of-wastewater-Latvias-Piens-Latvia-FINAL.pdf
http://www.lvpiens.lv/en/
https://www.zz.lv/reklamraksti/uzlabot-udens-apsaimniekosanas-efektivitati-251865?image=1
https://www.zz.lv/reklamraksti/uzlabot-udens-apsaimniekosanas-efektivitati-251865?image=1
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• Reduction of the costs related to drinking water usage. 

• Reduction of the costs related to fines for environmental pollution. 

• Independency from the water supply network. 

• Reduced pollution concentration in inland water bodies. 

• Reuse of a side product - accumulated sand is used in winter for road (anti-slippery) treatment. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

Thanks to the water rainwater treatment plants, company savings on drinking water are around 600-

700 € per year (4089 € per six years) 

Other important aspects: 

This good practice has already been implemented by several LAU organizations and there are currently 

2 LAU units in the process of developing the project. 

References: 

1. https://www.interregeurope.eu/policylearning/good-practices/item/3759/rainwater-reuse-

for-service-vehicle-washing/  

2. https://www.ziemellatvija.lv/bizness/latvijas-labie-piemeri-udens-atkartotai-izmantosanai-

148689  

3. https://lau.lv/  

 

Drying and incineration unit for sludge at Sloka WWTP by Jurmala Water Ltd. 

• Location: Jurmala, Central Latvia 

• Starting date: May 2019 

• Company and sector: Jurmala Water Ltd. – municipal WWTP „Sloka” 

• Investment total costs: 271 000 € net 

Good practice description: 

The drying and incineration unit in the Sloka WWTP is designed to reduce the amount of surplus sludge 

from the wastewater treatment process, using the vapor of thermal decomposition of volatile products 

and non-condensable gases as fuel. It is integrated into the existing technological chain of WWTP. 

The unit setup consists of the following sections: 

1) heating section with automatic control of the burning process; 

2) dryer section where wet sludge is treated with heat while moving through three stage drying 

feeders; 

3) gasification section where dried sludge is gasified in the microwave-assisted gasification 

process. 

The heating unit can work on any small particle biomass – pellets, wood chips, etc., grinded refuse-
derived fuel (RDF) can be used too. Wood pellets are initially used in Sloka WWTP. The heating unit is 
equipped with three-stage burning air supply/control to achieve a precise and full burning in a vortex 

https://www.interregeurope.eu/policylearning/good-practices/item/3759/rainwater-reuse-for-service-vehicle-washing/
https://www.interregeurope.eu/policylearning/good-practices/item/3759/rainwater-reuse-for-service-vehicle-washing/
https://www.ziemellatvija.lv/bizness/latvijas-labie-piemeri-udens-atkartotai-izmantosanai-148689
https://www.ziemellatvija.lv/bizness/latvijas-labie-piemeri-udens-atkartotai-izmantosanai-148689
https://lau.lv/
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burning chamber. This is followed by blowers to produce high-speed heat flow through the dryer in 
the opposite direction of sludge movement. This way an effective drying is achieved. 
Dried sludge is moved to the gasification section where the end product is ash, which is approximately 
11% of dry sludge weight. Thus, sludge accumulation in the environment will be substantially 
decreased. 
Gas from the gasification process is fed to a torch and burned today, but it is planned to integrate it 
into heating or into a small scale electricity generator. Furthermore, it has been also discussed to study 
the potential use of sludge ash in the production of building materials, excluding landfilling in general.  
Jurmala WWTP is designed for a working capacity of 35 400 PE and treats municipal wastewater via 
biological phosphorus and nitrogen removal in a circular basin without a primary settling tank, no 
industrial wastewater is accepted. Sludge treatment consists of a two-chamber sludge storage tank, a 
drum thickener and two decanter centrifuges. Before the construction of the drying and incineration 
unit approximately 10 tons of dewatered sludge were landfilled daily. 
 

 

Figure 24. Drying and incineration unit at Sloka WWTP in Jurmala 

 

Figure 25. Sloka WWTP from bird’s eye view 

Benefits of the good practice implementation: 

• Minimalization of landfilled sludge. 

• Sludge ash potential usage in the production of building materials, thus eliminating landfilling. 

• Gas from the gasification process can potentially be burned in a heat exchanger to obtain hot 

water or generate electricity for the premises of WWTP. 

• Reduction of the sludge biomass accumulation in the environment. 
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• Reduced air pollution from used transport equipment.  

• A good example to solve the problem of small WWTP surplus sludge utilization. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

• Due to the drying and incineration unit, the Sloka WWTP decreases landfilled sludge by at least 

70%. 

Other important aspects: 

• Drying and incineration unit in Sloka WWTP was developed during the IWAMA - Interactive 

Water Management project funded by INTERREG Baltic Sea Region Programme 2014–2020 

References: 

1. http://www.balticwaterhub.net/solutions/drying-incineration-wwtp-jurmala 

2. https://www.iwama.eu/output/pilot-investment-energy-efficient-sludge-drying-jurmala-

wastewater-treatment-plant 

3. http://www.iwama.eu/sites/iwama/files/outputs/files/baltic_sea_challenge_commitments_l

v.pdf 

4. http://jurmalasudens.lv/  

 

 

http://www.balticwaterhub.net/solutions/drying-incineration-wwtp-jurmala
https://www.iwama.eu/output/pilot-investment-energy-efficient-sludge-drying-jurmala-wastewater-treatment-plant
https://www.iwama.eu/output/pilot-investment-energy-efficient-sludge-drying-jurmala-wastewater-treatment-plant
http://www.iwama.eu/sites/iwama/files/outputs/files/baltic_sea_challenge_commitments_lv.pdf
http://www.iwama.eu/sites/iwama/files/outputs/files/baltic_sea_challenge_commitments_lv.pdf
http://jurmalasudens.lv/
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5. Belgium 

Water reuse in a brewery 

• Location: Westmalle, Flanders, Belgium 

• Starting date: 2017 

• Company name and sector: Westmalle Trappist Brewery - food and beverage industry 

• Investment total costs: confidential 

Good practice description: 

The brewery brews its Trappist beer with its own groundwater due to the high content of lime and 

minerals, which are ideal for brewing beer. The process water used was for several years discharged 

without any reuse or recycling. However since 2017 the brewer set a new goal regarding water 

sustainability being aware of the importance of drinking water treatment and distribution 

environmental impacts and its shortage. Therefore, in addition to their existing membrane bioreactor 

installation, the brewery invested in an reverse osmosis-membrane filter. With this combination, the 

wastewater can be purified to the drinking water quality. The purified water can be used for rinsing 

pipes and boilers, to make cleaning and disinfection solutions. 

Benefits of the good practice implementation: 

• Decrease groundwater intake with 30% because of the reverse osmosis installation. 

• Decrease of discharge flow. 

• Process water treatment becomes cheaper because water that has already been treated is 

used, which means that less groundwater/tap water needs to be treated.  

• Less softening and brine is needed. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

• The brewery reduced water consumption by 30%. 

Other benefits in terms of economy, environment and social aspects: 

• Reduction of the costs related with groundwater intake. 

References: 

1. https://www.fevia.be/nl/publicatie/brochure-waterhergebruik 

 

De Kruitfabriek - Circular Economy Living Lab 

• Location: Vilvoorde, Flanders, Belgium 

• Starting date: Project start-end date: January 2019-december 2020 

• Company name and sector: Matexi, Aquafin, NuReSys and the City of Vilvoorde 

• Investment total costs: Not identified 

Good practice description: 

https://www.fevia.be/nl/publicatie/brochure-waterhergebruik
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De Kruitfabriek is a new, hip location for events and concerts, but also a few small businesses. The site 

is a "Living Lab" where new concepts are tested in order to be applied later in residential projects, for 

example. 

Currently, four partners (Matexi, Aquafin, NuReSys and the City of Vilvoorde) are conducting a research 

project to treat wastewater from the Kruitfabriek and to recover raw materials from it on site.  

The “Living lab” is a good example of the circular economy at a local level. At De Kruitfabriek grey water 

is treated in two systems, a reed bed and a nanofilter, depending on what it is to be used for 

afterwards. A struvite reactor will extract phosphorus and partly nitrogen from the collected urine 

(from men urinals) and convert it into struvite which will be used on-site as a fertilizer for the local 

herb garden. 

 

 

Figure 26. De Kruitfabriek Living lab concept 

Benefits of the good practice implementation: 

• Social awareness improvement 

• Closing the human water cycle and recovering raw materials. 

• The nanofilter successfully removes E.coli bacteria and total coliforms. 

• Struvite that can be used as a fertilizer for the city gardens (nitrogen and phosphorus source) 

• Spread awareness and knowledge of the water cycle among the local population/visitors of 

the project 

References:  

1. S. Marien, Artist, De Kruit(water)fabriek. [Art]. Aquafin, 2019.  

2. https://www.aquafin.be/nl-be/onderzoekers/energie-en-grondstoffen/kruitfabriek 

https://www.aquafin.be/nl-be/onderzoekers/energie-en-grondstoffen/kruitfabriek
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6. Estonia 

Shale oil production by-products reuse 

• Location: Kohtla-Järve, Estonia 

• Starting date: Not identified  

• Company name and sector: Viru Keemia Grupp – oil production 

• Investment total costs: Not identified 

Good practice description: 

Viru Keemia Grupp (VKG) AS is an Estonian large scale industrial company located in Kohtla-Järve in 

eastern Estonia. It is the largest producer of oil shale both in Estonia and in the world. They operate 

throughout the whole oil shale processing chain, from oil shale mining to the production and marketing 

of fine chemical products, in combination of heat and power generation. The company has long history 

of valuing Estonian oil shale, which began in 1924. The company’s goal and one important consistent 

principle is the maximum valorisation and extension of the oil shale value chain. Today’s VKG value 

chain is the longest in Estonia and one of the longest in the world. 

There are many by-products of shale oil production, which are reused for different purposes. The gas 

generated during production is used to produce heat and/or electricity, both for own consumption 

and for sale. For example, the heat produced by the oil plant covers most of the heat demand of Kiviõli 

city.  

 

Figure 27. Viru Keemia Grupp shale oil production facilities in Kohtla-Järve 

Phenolic water is produced during the production of shale oil. VKG is the only company in Estonia that 

emits more than 99% of fine chemicals from phenolic water. The resulting fine chemicals are used in 

the production of tires, perfumery, cosmetics and electronics industries. For example oil shale 

chemicals are used in a L’Oréal, Wella and Schwarzkopf hair dyes, Samsung TV and mobile phone 

screens, and high-wear Goodyear, Pirelli and Bridgestone tires, and Lexus and Toyota car parts. At 

present, VKG is the only company involved in the production of oil shale chemicals and phenols. 

Benefits of the good practice implementation: 

• Reuse of fine chemicals from the shale oil production. 

• CO2 emission reduction in companies reusing the by-products.  

• Threefold Reduction in Sulphur Dioxide Emissions. 
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• Industrial symbiosis between many stakeholders from different sectors: shale oil refinery 

(VKG), hair dyes L’Oréal, Wella and Schwarzkopf), electronics (Samsung), rubber (Goodyear, 

Pirelli and Bridgestone), automotive (Toyota/Lexus) . 

• Kiviõli city district heating system is using waste heat from the shale oil production. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided:  

• No exact number is available but many by-products of shale oil production were reused for 

different purposes. 

References: 

1. https://www.vkg.ee  

https://www.vkg.ee/
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7. Sweden 

Thermal hydrolysis plant at Växjö municipal WWTP 

• Location: Växjö, Sweden 

• Starting date: September 2014 

• Company name and sector: Municipality of Växjö - Sundet WWTP 

• Investment total costs: 5 180 000 € 

Good practice description: 

The Municipality of Växjö installed Cambi’s thermal hydrolysis process (CambiTHP®) at Sundet WWTP 

in order to treat increasing amounts of sludge and food waste and further enhance biogas 

production.  

The Thermal Hydrolysis Process (THP) unit consists of pre-dewatering equipment, pulper, reactors, 

flash-tank, heat exchanger, and steam boiler. The steam boiler is fueled with wood pellets. The 

resulting biosolids are used as a REVAQ-certified fertilizer in agriculture. 

The pre-treatment consists of steam explosion (6 bar, 165 °C for about 20 minutes), which leads to 

cell rupture and therefore improved substrate availability. Thus, enhanced degradation rate and 

increased methane production in the digestion process can be achieved. The treatment also provides 

hygienisation and improves material dewatering properties. 

A detailed description of Cambi’s Thermal Hydrolysis:  

1) Centrifuge dewatering of sewage sludge at Sundet from approx. 6% DM to approx. 16% DM 

reducing sludge quantity from approx. 150 ton/day to less than 60 ton/day. 

2) Co-treatment of dewatered sludge and food waste in THP including the following steps: 

a. Heating the slurry in the first tank using recovered steam to 97°C (Pulpertank); 

b. The increasing slurry temperature in the 2nd tank (reactor tank) to 165°C (at 6 bar 

pressure to avoid boiling) with steam injection from the boiler (using pellets as fuel), 

with treating time 20-30 minutes;    

c. Rapid pressure drop in the 3rd tank (flash tank) resulting in cell destruction by steam 

explosion. The pressure drop reduces the temperature in the slurry to 102°C, 

generating a lot of steam that is used to heat new slurry in the 1st tank; 

d. Heat recovery from slurry and water dilution down to approx. 10% DM; 

e. The slurry is pumped into the digesters. 

Sundet WWTP serves 95 000 PE, with an average daily flow of 20 000 m3/d. Sundet’s biogas plant 

treats sewage sludge from Växjö WWTP and a source-sorted organic fraction of municipal solid waste 

from households, restaurants and industries. 
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Figure 28. Scheme of substrate flow and THP pre-treatment at the industrial-scale plant after installation of the CambiTHP™ 
technology 

 

Figure 29. Thermal hydrolysis plant at Sundet WWTP 

Benefits of the good practice implementation: 

• Reduction of sewage sludge and food waste amount.  

• Increased biogas production. 

• Reduced amount of digestate and methane emissions. 

• Digested with reduced amount of pathogens and micropollutants, that is approved for 

REVAQ-certified. 

• Eliminated odour problems associated with the treatment of organic materials. 

• Resultant biogas can be cleaned for use as vehicle fuel or as a replacement for natural gas. 

• Reduction of the sludge biomass accumulation in the environment.  

• Sludge cake production is reduced, thus saving transport and energy costs. 
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• Reduced CO2 emissions. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

• The results showed an increased biogas production corresponding to 500 kWh/t substrate 

after the installation of thermal hydrolysis, 26% higher gas production compared to the 

period before the installation. 

Other important aspects: 

• In 2030 the new plant will treat 8 600 metric tons of dry matter annually according to 

existing plans, of which 60% is sludge and 40% is food waste. 

References: 

1. https://www.balticwaterhub.net/solutions/thermal-hydrolysis-wwtp-vaxjo 

2. https://www.cambi.com/media/1906/cambi-plant-sweden-vaxjo.pdf 

3. Westerholm, M., Castillo M.d.P., Andersson, A., Nilsen, P., Schnürer, A. Effects of thermal 

hydrolytic pre-treatment on biogas process efficiency and microbial community structure in 

industrial- and laboratory-scale digesters, Waste Management, Volume 95, 2019, Pages 150-

160, available at: https://www.sciencedirect.com/science/article/pii/S0956053X19303794 

4. https://s3-eu-west-

1.amazonaws.com/static.wm3.se/sites/400/media/233535_Steve_Karlsson_V%C3%A4xj%C3

%B6_kommun_180906.pdf?1537250997 

5. http://www.iwama.eu/sites/iwama/files/10._orlander_wwtp_vaxjo.pdf 

6. https://www.iea-biogas.net/files/daten-redaktion/download/publications/Workshops/IBBA-

Workshop-2015/IBBA2015_Edstroem_JTI.pdf 

  

https://www.balticwaterhub.net/solutions/thermal-hydrolysis-wwtp-vaxjo
https://www.cambi.com/media/1906/cambi-plant-sweden-vaxjo.pdf
https://www.sciencedirect.com/science/article/pii/S0956053X19303794
https://s3-eu-west-1.amazonaws.com/static.wm3.se/sites/400/media/233535_Steve_Karlsson_V%C3%A4xj%C3%B6_kommun_180906.pdf?1537250997
https://s3-eu-west-1.amazonaws.com/static.wm3.se/sites/400/media/233535_Steve_Karlsson_V%C3%A4xj%C3%B6_kommun_180906.pdf?1537250997
https://s3-eu-west-1.amazonaws.com/static.wm3.se/sites/400/media/233535_Steve_Karlsson_V%C3%A4xj%C3%B6_kommun_180906.pdf?1537250997
http://www.iwama.eu/sites/iwama/files/10._orlander_wwtp_vaxjo.pdf
https://www.iea-biogas.net/files/daten-redaktion/download/publications/Workshops/IBBA-Workshop-2015/IBBA2015_Edstroem_JTI.pdf
https://www.iea-biogas.net/files/daten-redaktion/download/publications/Workshops/IBBA-Workshop-2015/IBBA2015_Edstroem_JTI.pdf
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8. Denmark 

Energy saving technologies in Aarhus-Marselisborg WWTP 

• Location: Aarhus, Denmark 

• Starting date: 2016 

• Company name and sector: Aarhus Vand A/S – Municipal WWTP  “Marselisborg” 

• Investment total costs: 3 133 000 € 

Good practice description: 

Marselisborg WWTP has increased plant efficiency and reduced energy consumption by optimizing all 
its processes. In 2016 Marselisborg WWTP produced 50% more electricity than it needed and 2.5 GW 
of heat for the district heating system without adding external organic waste or carbon. The excess 
energy produced is enough to serve the needs of the drinking water supply and wastewater treatment 
facilities in the region.  

Energy saving technologies: 

• SCADA control system: online control based on ammonium load and advanced control of 

blowers. 

• Improved efficiency of aeration: replacement of HV Turbo blower with ABS HST Compressor. 

• Replacement of the old centrifuge (Alfa Laval 550 series) with a new energy efficient (Alfa 

Laval G3). 

• Sludge liquor treatment based on the anammox process. 

• Optimized energy production, with the replacement of old gas engines with high efficiency 

engines. 

• Utilization of surplus heat for the district heating system. 

As a result of implemented energy-saving technologies to the WWTP’s systems, Aarhus Vand’s water 

cycle is now entirely energy neutral. Marselisborg is the largest WWTP in Aarhus with a capacity of 

220 000 PE and 2016 the average daily inflow rate about 27 500 m3/day. 
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Figure 30. Scheme of the Marselisborg WWTP flow diagram 

 

Figure 31. Marselisborg WWTP from bird’s eye view 

Benefits of the good practice implementation 

• Reduction of energy consumption. 

• CO2 emission reduction. 

• Reduction of the costs related to electricity consumption. 

• Independency from the electrical power supply network. 

• Utilization of excess energy for the drinking water supply and wastewater treatment facilities 

in the region. 
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How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

• By optimizing its system, the WWTP has not only reduced its energy consumption by ~ 700 

000 kWh but also turned its energy consumption into an energy production cycle. In 2015, 

the total energy production of Marselisborg WWTP was 9 628 MWh/year, while internal 

energy consumption was just 6 311 MWh/year. This is a net energy production of 153%. 

• CO2 emissions have been reduced by 153 tons per year. 

Other important aspects: 

• Most of the installed technologies have a payback time of less than 5 years. 

References: 

1. http://www.balticwaterhub.net/good-practice/energy-optimization-marselisborg 

2. https://www.aarhusvand.dk/en/international/solutions/marselisborg-wwtp---turning-

wastewater-into-green-energy2/ 

3. https://stateofgreen.com/en/partners/aarhusvand/solutions/marselisborg-wwtp-energy-

neutral-water-management/ 

4. https://nordregio.org/sustainable_cities/marselisborg-wastewater-treatment-plant/  

5. http://janeschipma.bloggersdelight.dk/2016/10/17/marselisborg-renseanaeg-wwtp-and-the-

big-plans-for-the-future/ 

6. https://stateofgreen.com/en/uploads/2020/08/SoG_WhitePaper_WasteWater_210x297_V1

6_WEB.pdf?time=1609425521 

  

http://www.balticwaterhub.net/good-practice/energy-optimization-marselisborg
https://www.aarhusvand.dk/en/international/solutions/marselisborg-wwtp---turning-wastewater-into-green-energy2/
https://www.aarhusvand.dk/en/international/solutions/marselisborg-wwtp---turning-wastewater-into-green-energy2/
https://stateofgreen.com/en/partners/aarhusvand/solutions/marselisborg-wwtp-energy-neutral-water-management/
https://stateofgreen.com/en/partners/aarhusvand/solutions/marselisborg-wwtp-energy-neutral-water-management/
https://nordregio.org/sustainable_cities/marselisborg-wastewater-treatment-plant/
http://janeschipma.bloggersdelight.dk/2016/10/17/marselisborg-renseanaeg-wwtp-and-the-big-plans-for-the-future/
http://janeschipma.bloggersdelight.dk/2016/10/17/marselisborg-renseanaeg-wwtp-and-the-big-plans-for-the-future/
https://stateofgreen.com/en/uploads/2020/08/SoG_WhitePaper_WasteWater_210x297_V16_WEB.pdf?time=1609425521
https://stateofgreen.com/en/uploads/2020/08/SoG_WhitePaper_WasteWater_210x297_V16_WEB.pdf?time=1609425521
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9. Germany 

Modular combination of technologies for water reuse in a pilot plan at Nordenham WWTP 

• Location: Nordenham, Lower Saxony (Germany) 

• Starting date: July 2017 

• Company name and sector: Oldenburgisch-Ostfriesischer Wasserverband (OOWV) - drinking 

and wastewater company 

• Investment total costs: 2 345 000 € 

Good practice description: 

The waterboard of Oldenburg (Oldenburgisch-Ostfriesischer Wasserverband) in collaboration with the 

MULTI-ReUse project developed a modular treatment system where under real conditions water from 

the effluent of the Nordenham WWTP is treated for reuse for industrial purposes. The recycling of 

treated wastewater and its use as industrial process water, for agricultural irrigation and groundwater 

recharge, offers a great potential to solve the problem related to available water resources that are 

affected by pollution, over-use, uneven distribution and climate change. 

The focus lies on the membrane processes ultrafiltration and reverse osmosis. They can be combined 

modular with other processes such as flocculation, powdered carbon dosage, activated carbon 

filtration and UV-disinfection. The main aim is the production of defined water qualities for different 

purposes of use (Fit-for-Purpose). 

1) ReUse Water 1: pre-filtration (sieve), optional adsorption with powdered activated carbon 

(PAC), flocculation, ultrafiltration and UV disinfection. Water quality: free of undissolved 

substances and pathogenic germs; still contains dissolved nutrients and organic trace 

substances. Uses: industrially for washing processes (e.g. street cleaning) or for cooling 

processes with little requirements (e. g. regarding the concentration of dissolved salts).  

2) ReUse Water 2: pre-filtration, flocculation, ultrafiltration, UV disinfection, sand filtration and 

granulated activated carbon (GAC) filtration. Water quality: free of undissolved substances and 

pathogenic germs; concentrations of nutrients and organic trace substances are considerably 

reduced. This increases the microbiological stability of the water (lower growth potential 

during storage and distribution. Uses: Industry: cleaning or cooling processes with higher 

quality requirements; urban or agricultural irrigation purposes.  

3) ReUse Water 3: pre-filtration, optional coagulation and flocculation, ultrafiltration, chemical 

disinfection, reverse osmosis and UV disinfection/stabilization. Water quality: free of 

undissolved substances and pathogenic germs; minimum in the concentration of salts and 

organic trace; a maximum of microbiological stability. Uses: MAR; process water for a broad 

spectrum, e. g. for the production of ultrapure water or as mixed water for dilution purposes. 

A pilot plant was constructed at the in Nordenham WWTP (Lower Saxony), which processes water of 

around 36 000 inhabitants. The city of Nordenham is a region with high water demand by industrial 

and commercial customers. A large part of the water is needed as so called service water, e.g. as 

process-, cooling- or cleaning water.  

In the WWTP of Nordenham, physical, chemical and biological processes are combined for the 

treatment of the municipal wastewater, which is collected from households, small and medium 

enterprises, and a hospital. The last treatment step of the WWTP is a clarifier. The sewer system 
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consists of both separate and combined rainwater and sanitary sewers. In dry weather periods, the 

effluent volume flow is approx. 4 000 m³/d. During rain events, it increases by a factor of three.  

 

Figure 32. Scheme of the water recycling technology 

 

Figure 33. Flow chart of the pilot plant 
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Figure 34. The pilot plant at the WWTP in Nordenham 

Benefits of the good practice implementation: 

• Minimalization of the consumption of drinking water. 

• Municipal wastewater discharge reduction. 

• Adaptation to climate change (droughts). 

• Protection of groundwater resources. 

• Reduced pollution concentration in the Baltic Sea and inland water bodies. 

• Economic alternative to drinking water. 

• Multipurpose application. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided: 

• Thanks to a Modular combination of technologies for water reuse in the pilot plant at WWTP 

Nordenham, pollutant concentrations in effluents were reduced to produce three different 

service waters.  

• Potentially reused effluent volume flow in dry weather periods is approx. 4 000 m³/d, but 

during rain events three times bigger. 

Parameter Raw water 
Service water quality 

1 2 3 

pH 6.9 6.9 6.8 5.5 

Conductivity[µS/cm] 1240 1240 1240 30 

TOC [mg/l] 12 9 6.4 0.2 

DOC [mg/l] 11 8.2 - - 

Turbidity [FNU] 9.1 <0.1 0.1 0.1 

Manganese [mg/l] 0.4 0.4 0.1 0.0 

Iron [mg/l] 0.6 0.0 0.0 0.0 

KFU at 22°C [KFU/ml] 7800-25200 0.001-8 - 2 

KFU at 36°C [KFU/ml] 2700-29500 0.001-5 - 9 

COD [mg/l] 39 27 19 <15 

TSS [mg/l] 8 - - - 
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Other important aspects: 

• The OOWV with MULTI-ReUse technology won the Sustainability Award Northwest 2020 

(NachhaltigkeitsAward Nordwest 2020). 

• The pilot plant was successfully tested for 2.5 years and now OOWV is working on the 

realization of a large-scale plant. 

References: 

1. https://water-multi-reuse.org 

2. https://www.oowv.de/home/ 

3. https://www.metropolregion-nordwest.de/portal/seiten/nachhaltigkeitsaward-nordwest-

2020-die-finalisten-900000197-10018.html 

4. https://www.interregeurope.eu/policylearning/good-practices/item/3824/multi-reuse-case-

study-wesermarsch-pilot-plant-for-water-reuse/ 

5. https://www.fona.de/medien/pdf/Projektblaetter_WavE_eng.pdf 

6. Nahrstedt, A., Gaba, A., Zimmermann, B., Jentzsch, T., Kroemer, K., Tiemann, Y., Harsanyi, L., 

Buchta, P., Doelchow, U., Lipnizki, J., Mende, K., Koch, T., Rohn A. Reuse of municipal 

wastewater for different purposes based on a modular treatment concept. Journal of Water 

Reuse and Desalination 1 December 2020; 10 (4): 301–316. Available at: 

https://iwaponline.com/jwrd/article/10/4/301/76518 
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https://www.interregeurope.eu/policylearning/good-practices/item/3824/multi-reuse-case-study-wesermarsch-pilot-plant-for-water-reuse/
https://www.fona.de/medien/pdf/Projektblaetter_WavE_eng.pdf
https://iwaponline.com/jwrd/article/10/4/301/76518
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10.  France 

Sauerkraut juices treatment in a central WWTP in Meistratzheim 

• Location: Meistratzheim, France 

• Starting date: July 2012 

• Company name and sector: SUEZ, municipal service company  

• Investment total costs: n/a 

Good practice description: 

The SUEZ-owned WWTP in Meistratzheim, France is treating the sludges of 11 surrounding cities and 

sauerkraut juices produced by sauerkraut companies of the region. Approx. 30 000 m3 of sauerkraut 

juices are produced and treated each year, and those juices being corrosive cannot be used directly on 

the fields, but they are used to produce methane through anaerobic digestion. The residues after 

digestion are treated as common sludges to produce fertilizers or alternative fuel. Thanks to this 

process the sauerkraut juices are not released into the environment and the amount of biogas 

produced is approx. 5,5 GWh, enough to cover the needs of more than 2 000 people. 

 

Figure 35. Meistratzheim WWTP with the biogas unit 

Benefits of the good practice implementation: 

• The process avoids releasing corrosive wastewater. 

• Centralized sewage sludge treatment gives opportunities to increase efficiency of the biogas 

production. 

• Avoidance of odors coming from the discharged juices. 

• Enforcement of a circular economy practice through reusing products otherwise considered 

as wastes. 

• 5,5 GWh of energy produced each year as biogas. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided 
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• 30 000 m3 of sauerkraut juices discharges are avoided each year. 

Other important aspects: 

The WWTP was modified to fit the local needs and characteristics and to be corrosion-resilient due to 

the sauerkraut juices treatment 

References: 

1. https://www.veoliawatertechnologies.com/fr/applications/traitement-des-boues 

2. https://www.cieau.com/le-metier-de-leau/ressource-en-eau-eau-potable-eaux-usees/boues-

epuration-reduire-valoriser/ 

3. https://www.suez.com/en/our-offering/success-stories/our-references/strasbourg-urban-

and-industrial-wastewater-recovery 

4. https://www.suezwaterhandbook.fr/etudes-de-cas/traitement-des-eaux-usees/station-de-

traitement-des-eaux-usees-Meistratzheim-France 

5. https://www.meistratzheim.fr/Intercommunalite/SIVOM/Station-epuration.html 

6. https://www.environnement.gouv.qc.ca/matieres/articles/boues-epuration/faq-recyclage-

municipales.htm 

7. https://www.ville.quebec.qc.ca/citoyens/environnement/installations-municipales/stations-

traitement-eaux-usees.aspx 

8. https://www.bafu.admin.ch/bafu/fr/home/themes/dechets/guide-des-dechets-a-

z/biodechets/types-de-dechets/boues-d_epuration.html 

9. https://www.afrik21.africa/afrique-la-reutilisation-des-eaux-usees-traitees-en-eau-potable/ 

10. https://www.afrik21.africa/cameroun-une-station-de-traitement-des-boues-de-vidange-va-

demarrer-a-bagangte/ 

11. https://www.scidev.net/afrique-sub-saharienne/feature/burkina-solution-ecologique-boues-

vidange-20042020/  
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https://www.cieau.com/le-metier-de-leau/ressource-en-eau-eau-potable-eaux-usees/boues-epuration-reduire-valoriser/
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https://www.scidev.net/afrique-sub-saharienne/feature/burkina-solution-ecologique-boues-vidange-20042020/


57 

 

11.  Netherlands 

Sharon/Anammox in N-rich sludge water from dewatered digested sludge in Rotterdam, 

Netherlands 

• Location: Rotterdam-Dokhaven, Netherlands 

• Starting date: 2013 

• Company name and sector: Waterschap Hollandse Delta, municipal service company  

• Investment total costs: n/a 

Good practice description: 

The Waterschap Hollandse Delta, a water technology company Paques and Water Research Institute 

STOWA indroduced in 2013 a Cenirelta-project in a Dutch WWTP in Rotterdam. The project partners 

closely cooperate with Delft University of Technology and Radboud University Nijmegen under the 

European Union's Life+ Programme. The WWTP Rotterdam-Dokhaven is a municipal wastewater 

treatment plant with a capacity of 620 000 PE and a flow of 19 000 m3/h. The treatment is based on a 

biological AB-process.  

In the project the SHARON/ANAMMOX process was introduced as a separated treatment for the 

digester effluent. The SHARON process is based on a partial ammonium oxidation. The process is 

partial in two ways: oxidation from ammonium to nitrite (without nitrate stage) and only 50% of the 

ammonium is oxidized. The application of the SHARON-ANAMMOX process resulted in an extra 500 kg 

N/d removal at an equal energy consumption due to no need for aeration, only a limited energy 

demand for mixing. 

 

Figure 36. Conventional and autotrophic N- conversion routes 

Benefits of the good practice implementation: 

• Increased N removal with an equal energy consumption. 

• No extra carbon source is needed for denitrification. 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided 

• Compared to conventional nitrification/denitrification system, CO2 emission levels and 

operational costs are reduced by up to 90%. 

References: 

1. https://www.watershare.eu/wp-content/uploads/d-2-3-bluescities-compendium-of-best-

practices-final1.pdf 
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2. https://www.dutchwatersector.com/news/cold-anammox-starts-nitrogen-removal-from-

low-temperature-waste-water-at-wwtp-dokhaven 

3. Meijer, H.A. Rotterdam-Dokhaven Sewage Treatment Plant; A Large Sewage Treatment Plant 

in the Midst of a Developing Residential Quarter. Water Sci Technol (1988) 20 (4-5): 267–274. 

Available at: https://iwaponline.com/wst/article-abstract/20/4-5/267/23283/Rotterdam-

Dokhaven-Sewage-Treatment-Plant-A-Large?redirectedFrom=fulltext  
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12.  Spain 

Upgrading WWTPs by a low cost innovative technologies to reach energy self-sufficiency 

and full water recycling 

• Location: Bobar WWTP, Almería, Spain 

• Starting date: 2019 

• Company name and sector: Ulises 

• Investment total costs: 2 000 000 € 

Good practice description: 

A significant upgrade was developed under the LIFE Ulises project for a conventional WWTP in Almeria, 

Spain. Many innovative technologies that produce useful resources from wastewater, such as 

automotive biofuel, biofertilizers and water for reuse were implemented in the WWTP. Furthermore, 

the project aims to reduce energy consumption and carbon footprint of WWTPs, increasing their 

technological and energy efficiency by the integration of different technologies in  term of the water, 

biogas and residual sludge. 

 

 
Figure 37. Upgraded Bobar WWTP 

Benefits of the good practice implementation: 

• Producing bioenergy from sewage sludge in the form of biomethane. 

• Reducing energy consumption of the biological processes. 

• Reuse of water in agriculture by solar-based tertiary treatment. 

• Obtain added value fertilizer products from sludge. 

• Reduction of the overall carbon footprint of wastewater treatment process. 

 

How many materials were saved from being waste, or how much of emissions/discharges were 

avoided 

• Up to 15 m3 per year of biomethane produced, able to supply biofuel for 120 cars. 
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• Pre-treatment of 15 m3/day of wastewater, removing 75% of COD and producing 1,5 m3/day 

of biogas. 

• Reduction of around 30% of energy consumption and 1 900 tonnes of CO2eq/year. 

• Over 200 litres/day of hydrolyzed biofertilizer with phytostimulant properties produced. 

• 0.6 kg/day of struvite and 150-200 litres/day of concentrated fertilizer produced. 

• 350 m3/day of reclaimed water that meets the quality requirements for irrigation. 

 
References: 

1. https://life-ulises.eu/en/ 

2. https://www.aqualia.com/web/aqualia-en/i-d/sostenibilidad 
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4. https://life-ulises.eu/en/objectives/ 
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MonGOS in brief: 

Project MonGOS “Monitoring of water and sewage management in the context of the 

implementation of the circular economy assumptions“ is realised in 2020-2022 thanks to 

support the Polish National Agency for Academic Exchange (NAWA) under the International 

Academic Partnerships Programme. 

 

Project background: 

Water and sewage sector is currently facing many challenges arising from the implementation 

of the CE model, which is the European political priority. Water and sewage sector is an 

important element of building CE as wastes such as sewage and sewage sludge are valuable 

sources of selected raw materials (e.g. phosphorus) and energy. To measure the progress of 

the transformation towards CE, in 2018 the European Commission proposed a set of 10 CE 

indicators, however, there is limited relationship with the water and wastewater 

management. Therefore, the project aims to develop a monitoring framework that takes into 

account comprehensive indicators for CE, on the basis of which it will be possible to determine 

the level of transformation towards CE in the water and sewage sector. 

 

 

 

 

Project webpage: https://mon-gos.eu/ 

Project Facebook page: https://www.facebook.com/mongos.nawa 

 

https://mon-gos.eu/
https://www.facebook.com/mongos.nawa

