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ADASA S.A.U., spain  
(www.adasasistemas.com)

Aquafin N.V., belgium  
(www.aquafin.be)

Aqua-Q AB, sweden  
(www.aqua-q.se)

AVA-CO2-Forschung GmbH, Germany  
(www.ava-co2.com)

DECHEMA Gesellschaft für chemische technik  
und biotechnologie e.V., Germany  
(www.dechema.de)

Ekolite OY, finland  
(www.ekolite.fi)

ICRA catalan institute for Water Research, spain  
(www.icra.cat)

IVL swedish environmental institute, sweden  
(www.ivl.se)

Perlemax Ltd, UK  
(www.perlemax.com)

Prediktor AS, norway  
(www.prediktor.no)

Teqma tecnologias y equipos para el medio  
ambiente s.l., spain 
(http://teqma.com/) 

VTT technical Research centre of finland, finland 
(www.vtt.fi)

What is R3WateR?

R3Water aims to support the transition from an urban wastewater treatment plant to a pro-
duction unit of different valuables. the 3 targets are to produce water that can be reused 
e.g. for irrigation, to save energy and resources by treating the water in a more resource 
efficient way and to recover valuables from the sludge and the ashes of the incinerated 
sludge such as phosphorus.

in order to reach this target different technologies are being developed and demonstrated 
at demo sites located in spain, sweden and belgium.

in parallel to the demonstration of the technologies an innovative “R3 demonstration con-
cept (Reviewed – Referenced – Recognized)” is being applied. it means that technologies 
undergo a verification in the eU etV Pilot programme in parallel to the demonstration at 
the demo sites. this concept secures a more parallel and direct market acceptance in euro-
pean countries and at the same time reduces the need for extra testing.
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doscontrol® 

Description:
doscontrol® is an innovative technology 
developed by teqma to control de water 
disinfection process. based on the com-
bination of chemical and physical disin-
fection, the controller is able to generate 
positive synergies delivering enhanced 
microbiology load reduction and sub-
stantial operational costs reduction. 

Applicability and pre-requisites:
doscontrol® can be applied into new or 
existing disinfection treatments and to 
any source of water that needs to be dis-
infected.

Features and benefits:
the combination of UV + chemical oxidation during the disinfection process increases the 
disinfection spectrum providing effective pathogen inactivation, including protozoa as Gi-
ardia lamblia and Cryptosporidium parvum, in addition the disinfection process is support-
ed by an oxidizer that ensures a residual concentration of biocide through the distribution 
network, eliminating possible regrowth. 

•	 doscontrol® delivers the adjusted dose of disinfectant (physical and chemical) in order 
to produce safe water at low price.

•	 as a fully automated process, data is continuously monitored providing to the operator 
valuable control and knowledge on real time about the disinfection process and equip-
ment status.

•	 moreover, chemical associated risks as disinfection by products formation (i.e. trihalo-
methanes and halo acetic acids) are reduced.

•	 the innovative system ensures a reduction in the o&m associated costs due to less 
chemicals and power used and needed manpower. 

ReUse of WateR technoloGies

ReUse of WateR – technoloGies

Operation and Maintenance:
the system provides valuable on-line information and data management for a proper 
maintenance management. besides, the operator can decide to use doscontrol® or change 
to the previous operational mode if desired.

References:
doscontrol® is installed and running in castell-Platja d’aro (WWtP), near costa brava in spain.
http://r3water.eu/demonstration-spain

Doscontrol will be demonstrated in the swedish demo site around autumn 2015
http://r3water.eu/demonstration-sweden

First results:
a doscontrol® unit has been successfully installed/commissioned and it is now ready for 
demonstration at the full scale tertiary treatment in castell i Platja d’aro WWtP, spain.  
after preliminary studies and fine tuning, it will be fully operational during the upcoming 
months. furthermore the initial study including unit design and preliminary installation 
planning has been conducted for a second doscontrol® demonstration at the hammarby 
sjöstadsverk pilot plant, sweden. 

Contact:
ernest mejías, ernest.mejias@teqma.com
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aquaBio

Description: 
the aquabio analyser is designed for the automatically determination of Escherichia coli 
and total coliform in water.  the measuring principle is based on the technology of Dst® 
(defined substrate technology), and a detection system for measuring fluorescence and 
absorbance.

colour and fluorescence appear as soon as the specific substrate is being metabolized. 
the E. coli and total coliforms determination is based on the correlation between bacteria 
concentration, and at the time that the fluorescence and / or colour appear. 

Applicability and pre-requisites: 
E. coli is a bacteria widely used as an indicator of faecal contami-
nation. its presence, warns of a potential sanitary risk. this aspect 
is reflected in the Directive 2006/7/ec on the quality of bathing 
water. the Escherichia coli and total coliform parameters are also 
key indicators and essential for determining the potential uses of 
reclaimed water from the tertiary treatment of a WWtP.

Benefits:
increasing the ratio of water reuse in eU, this challenge is one 
of the key priorities for the ec in the upcoming years, as well as 
ensuring the health and environmental safety of water reuse 
practices and the free trade of food products. nevertheless, this 
priority faces several barriers that prevents the adoption of the 
reclaimed water for different uses: agriculture, urban, industrial and recreational. 

in this context, the online monitoring of microorganisms with aquabio can provide the 
following benefits:

•	 early warning in case of the water reclamation plant malfunctioning.

•	 efficient production of reclaimed water, avoiding overdosing of disinfection chemicals 
and excess of UV power consumption.

•	 Production of fit-for-purpose reclaimed water, according to the intended water quality 
for the reuse in irrigation of vegetables, wood crops, golf courses or other industrial uses.

AquaBio – online detection 
device (Photo: ADASA)

Advantages:

•	 simultaneous measurement of Escherichia coli and total coliforms.

•	 Reduced maintenance, once each 15 days

•	 flexible sampling and analysis programming.

•	 capacity of integration with local controllers, transmission to a control centre, and for 
sending alarms. 

Within the R3Water project, the aquabio analyser will be demonstrated in castell d’aro 
(spain) (175,000 P.e., 35,000 m3/day, with 15,000 m3/day production capacity for reclaimed 
water), and in hammarby sjöstadsverk (sweden), in both cases for the monitoring of re-
claimed water.

First results:
the first aquabio unit was installed in castell d’aro WWtP in December 2014. the equip-
ment is monitoring the intake of the tertiary treatment after the sand filtration in order to 
provide information to DoscontRol about the e. coli concentration. the reclaimed water 
production in the tertiary system runs under demand, for this reason the aquabio takes a 
signal from a valve as trigger to initiate an analysis. first results have been obtained, and have 
been compared to chromogenic method in the laboratory to check and validate its operation. 
since the equipment water intake is 30 m long, the first step was to check the represent-
ativeness of the sample. samples between the intake on the filter and the intake of the 
equipment were compared and the statistical test showed there were no significant differ-
ences between both points.

for more details about the demonstration sites, please visit: 
http://r3water.eu/demonstration-sweden and http://r3water.eu/demonstration-spain

Contact: 
adasa@adasaproducts.com

ReUse of WateR – technoloGies
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Applicability and pre-requisites: 
aQUatRacK™ gives early warning to the management of the plant when there is a risk for 
pathogens and possibilities for filter break through and system break down. the system 
can be applied at different processes of water treatment like reclaimed, source and drink-
ing water. aQUatRacK™ can actuate the ozone system when there is a risk for pathogenic 
contamination.

Advantages: 

•	 Water safety: online monitoring and dynamic sampling.

•	 cost reduction related to system failures (“insurance”).

•	 cost reduction in operation and system failures. 

Operation and maintenance:
minimum manpower for maintenance, access remote.
traceable calibration once/year. low consumption of electricity, no carbon footprint. 

References:
R3Water project demo sites for aQUatRacK™ are at hammarby sjöstadsverk, sweden and 
at waste water treatment plant la bisbal d’empordà, spain. a commercial mbR full scale 
treatment plant that runs 24/7. for the ozone polishing step the reference demo site is at 
hammarby sjöstadsverk, sweden.

First results:
aQUatRacKtm: the system monitors real time contamination with full satisfaction on treat-
ed waste water (tertiary water) and detects every deviation from the threshold level, col-
lects water samples for analysis and gives alarm. our sampling system differs from other 
systems available in the market as this gives real time information to the management. We 
are very satisfied with the performance.

Removal of pharmaceutical residues by ozone polishing: the stand alone automatic system 
of ozone polishing works with minimum energy and removes under detection limit almost 
99,9% of pharmaceutical residues and micro debris with very small doses in ppm level of 
ozone. also without creating any by products as toc level is further reduced and the col-
our of water is completely vanished. 

Contact:
sudhir chowdhury, sudhir@aqua-q.se
Ulla chowdhury, ulla@aqua-q.se

AQUATRACKTM

Description: 
aQUatRacK™ is an online optical laser monitoring system cou-
pled with dynamic sampling which takes a partial flow from the 
production line and analyzes it in real time. Plug-and-play sys-
tem. it operates 365/12 and captures automatically a water sam-
ple in real time when there is a risk for pathogens in water. the 
water sample is analysed for faecal contamination like e. coli and 
coliform with quick microbiological assay by mbs multiReader at 
sight. aQUatRacK™ provides preventive information of techni-
cal breakdown in a process, and reports to management chang-
es in water quality. at present aQUatRacK™ monitors the effi-
ciency of mbR treatment process at hammarby sjöstadsverk, 
sweden. etV verification is ongoing for aQUatRacK™.

Pharmaceutical residues: aQUatRacK™ can be coupled with 
our novel ozone disinfection system according to the sketch on 
the left to eliminate pharmaceutical residues as well as bacteria 
and parasites. the system is under demonstration at hammarby 
sjöstadsverk. 
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Advantages:

•	 co2-neutral process

•	 highest ce value of all technology options (htc = 95% / biogas = 50%)

•	 Wet process – biomass can be used without expensive pre-drying

•	 accepts numerous biomass types

•	 htc can also process problem wastes that currently require expensive disposal (e.g. 
sewage sludge)

•	 not in competition with foodstuff production, as biogenic waste can be  used

•	 simple, Proven and robust, multi-batch technology

•	 simple mechanical dewatering with filter presses to reach above 70% dry matter con-
tent due to hydrophobic nature of the biocoal

•	 superior energy balance compared to thermal drying with energy savings of up to 60%

•	 htc allows for the currently most efficient phosphorous recovery.

•	 htc is the only technology which allows for continuous co-incineration of sewage 
sludge to replace fossil coal and a highly phosphorous recovery at the same time. 

References:
Within R3Water, the pilot plant K3-335 and the industrial scale demonstration plant htc-0 
located at the premises of aVa-co2 forschung Gmbh in Karlsruhe 

First results:
first samples of aquafin sludge were tested in lab and industry scale, with promising re-
sults. the technical optimization of the htc plant led to a perfect carbonization process. 
Detailed data collection from sludge and htc coal was done, but is still to be analyzed in 
depth.

Contact:
Project contact:  stepan Kusche, stepan.kusche@ava-co2-forschung.de
sales:   söhnke neumann, soehnke.neumann@ava-co2.com

Hydrothermal carbonisation (HTC) 

Description:
hydrothermal carbonisation (htc) transforms biomass into co2-neutral biocoal in an an-
aerobic thermo-chemical process that splits hydroxide anions (ho-) and hydrogen cations 
(h+) off the organic molecules, releasing them as water (h2o). this process is very similar 
to that of natural carbonisation. as water is a highly stable molecule, the removal of each 
water molecule from the organic molecules releases energy. this makes htc exothermic 
and the most efficient process to treat and de-water wet biomass.

Applicability and pre-requisites:
organic matter in an aqueous suspension is transformed into a lignite-like product at tem-
peratures of 180 – 220° c and under increased pressure. the resulting co2-neutral biocoal 
can be burnt to replace fossil coal or used as a raw material for so called performance car-
bons (activated carbon, carbon black, etc.). the process transforms virtually all carbon to 
biocoal (95% carbon efficiency). only small amounts of co2 but no methane are released 
in the process.
Reaction time is between 4-5 hours, depending on the biomass.

ResoURce RecoVeRy technoloGies

HTC-0 Industrial Scale Demonstration Plan

ResoURce RecoVeRy – technoloGies
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References:
the technology is planned to be used on site the waste water sludge incineration plant of 
brugge, belgium within the R3Water project.

most recently the technology has been used in a soil stabilization site in espoo where it 
was used on site for co-grinding of biofuel ashes for soil stabilization.

additionally there is a long time experience in various industrial fields like; foodstuff,  
agriculture products, biological material, chemical products, minerals, fuels and in the 
production of emulsions, suspension and Pastes.

First results:
the ash is ground to liberate the quartz particles, after which a flotation is performed to en-
rich the phosphate. the enriched pulp is leached with 10% hcl in a heap leaching process, 
which extracts 80% of the phosphorus. the remaining residue can be used in industrial 
processes such as the making of mineral wool.

Contact: 
ekolite@ekolite.fi

Product processing concept for incinerated sludge ash  
valorization including its high value use as construction  
material and fertilisers 

Description:
Particle grinding and simultaneous mechanical activation by high speed impact milling. 
extreme energies produced by colliding particles in the mill leads to controlled particle 
size distribution and enhanced material properties especially in surface activation.

Applicability and pre-requisites:
the technology is developed mainly for fine grinding of dry materials; however other vari-
ants can be used for sludge. highly humidified or wet sludge-type masses are not optimal 
for this type of technology. maximum size of initial particles is approx. 1cm. co-grinding 
of multiple materials is possible. the method itself provides extremely good homogeneity 
and dispersion of the intermixed materials.

Advantages:
the mechanical activation effect achieved by the technology is more pronounced in abra-
sive materials. fractionation of materials is also achieved for biological and/or plastic ma-
terials.  a major advantage of the technology is the easy adjustment of the design to be 
suited for many types of materials and material blends. the treatment also creates essen-
tially zero waste as all of the milled fractions can be used.

Operation and maintenance:
the energy requirement for treatment of 1 ton of material is approximately 20 KWh. the 
machine can be automated but it is recommended to be overseen by 1 operator. Depend-
ing on material the cutting elements of the machine need to be changed over time.

ResoURce RecoVeRy – technoloGies
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Anammox control strategy

Description:
since more and more anammox processes facilities are being built, simple and reliable 
control strategies are needed to ensure a good effluent quality under different conditions, 
such as variations of influent and different reactor configurations etc. the main objective of 
this study is to develop new algorithms for anammox control strategies and offer process 
technologists more advanced alternatives for dynamic control of the process. this technol-
ogy will be demonstrated at two pilot scale anammox reactors in sweden and belgium.

Applicability and pre-requisites:
improved control strategies are applicable in partial nitrification/anammox reactor treat-
ing reject water. the study is targeted for the following reactors: intermittently aeration 
sequencing batch reactor (sbR) in belgium and continuously stirring moving bed biofilm 
Reactor (mbbR) in sweden.

Microbubbles

Description:
by using fluidic oscillation micro-bubbles can be 
generated which significantly improve gas trans-
fer to liquids. 

Applicability and pre-requisites:
in waste water aeration oxygen can be dissolved 
at a much higher rate than conventional means.  
this has been measured at a 40% improvement. 

in anaerobic Digestion 100% increase in methane 
has been measured giving greater stability of 
sludge by dosing with co2 using fluidic oscillators.

Advantages and disadvantages:
1% of the total electricity consumption in any industrialized country is used in this process 
hence the cost savings and reduction in carbon footprint have the potential to be consid-
erable. the technology is a retrofit to existing wastewater technologies.

Operation and maintenance:
the technology consumes no additional power as it works on the airflow used in a process. 
there is no need for a control system as performance will be measured through scaDa systems. 

References:
currently being incorporated and evaluated at aquafin’s aarteslaar test facility in belgium 
and later at iVl’s research facility in stockholm, sweden under the R3 Water project.

First results:
the use of fluidic oscillation to generate microbubbles showed improved oxygen transfer 
in clean water but those results have not been repeated in mixed liquor.  Perlemax intends 
to use a combined oscillator and diffuser for the next round of tests.  Use of fluidic oscil-
lation in anaerobic Digestion has shown that microbubbles do increase the amount of 
methane produced.

Contact: 
Graeme hitchen, graeme@perlemax. com

ResoURce efficiency technoloGies

DN100 Oscillator in operation at a facility in 
the Republic of Ireland.

Anammox pilot scale reactor in Antwerp-South WWTP, Belgium (right) 
and Hammarby Sjöstadsverk, Sweden (left)

ResoURce efficiency – technoloGies
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OptimEDAR

optimeDaR is a new control and management solution for wastewater treatment plants 
(WWtP) based on an innovative on-line monitoring of the aeration process in the biolog-
ical reactor. 

the classic automatic operation of a WWtP biological treatment is based on controlling 
the blowers by measuring the dissolved oxygen parameter (Do) and its following com-
parison with a specific set point. this mode of operation works properly when influent is 
constant (inflow, concentration, and nature of organic matter levels) and under external 
stable conditions (temperature, rainfall, etc.), but cannot be optimal for those plants where 
the influent suffers significant load and flow cyclic variations over a 24 hour period, week-
end or seasonal peaks.

Description: 
optimeDaR principle of operation is an application of ‘virtual sensing’ techniques. optime-
DaR uses Do and Redox measures to determine the status of the biological reactor. Using 
the instantaneous values and their temporal evolution and trend, the mathematical algo-
rithms calculate the equivalent organic charge (eoc), that estimates the organic matter 
load in the bioreactor.

Advantages:

•	 increase the process reliability: reach effluent targets, let the biomass better adapt to 
inflow variations, reduce the risk from accidents (Do or ph shocks).

•	 achieve dynamic process control: dynamic adjustment of the reactor cycle.

•	 Decrease the cost of investment and labor maintenance.

Operation and maintenance:
installation and maintenance of sensors are necessary for an online control system. more-
over, the maintenance of other related equipment, such as pumps, stirrers and aerators, 
could be reduced because possible breakdowns of these can be discovered earlier.

First results:
for the demonstration in sweden, the pilot plant is now upgraded with needed sensors 
and other equipment needed for the selected control strategy. the anammox biomass 
was inoculated before summer and currently, the first experimental control strategies are 
being run according to an agreed experimental plan. for the demonstration in belgium  
(aquafin), the pilot plant has been as well upgraded with needed sensors and other equip-
ment needed for a different control strategy. the pilot plant has been relocated in the 
meanwhile as to choose more favorable influent water. testing is ongoing.

Contact:
alessio fenu:   alessio.fenu@aquafin.be
tom Wambecq:  tom.wambecq@aquafin.be

Klara Westling:   klara.westling@ivl.se
Jingjing yang:  jing-jing.yang@ivl.se

OptimEDAR is an ‘add-in’ solution, easy to install, and based on 
robust probes with low maintenance requirements. In addition, 
the data transmission from sensors is wireless.

ResoURce efficiency – technoloGies
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Model based predictive control

Description:
the overall aim of the project is to design, implement and validate a control structure for 
efficient WWt plant operation. the control structure will be based upon a mPc technology 
where a simplified process model together with estimation techniques is used to minimize 
a cost function. 

Applicability and pre-requisites:
in the project setting, the mPc will be set up in order to minimize the effect of flow distur-
bances into the plant, prepare the plant in case of such disturbances and thereby increas-
ing the level of purification with a reduced amount of resources.

Advantages:
the solution will optimize the treatment operation both in a quality (purification) perspec-
tive and in terms of resources usage (chemicals and energy). the technology concept will 
be applicable for a range of scenarios, possible with some model re-parameterization or 
re-configuration.

by adjusting the timing and operating conditions of the blowers according to the stringent 
reactor’s oxygen requirements, energy consumption is optimised and biological results 
can be modulated according to the need of elimination of the organic matter.

Applicability and pre-requisites:
the optimeDaR solution is applicable for active sludge WWtPs with biological reactor 
(concentric or carrousel), aerated with up to 3 blowers (1 or 2 speeds). better results are 
achieved in plants where influent suffers a significant variation in organic matter load or 
plants designed for covering a seasonal peak demand that are normally oversized.

Advantages: 

•	 Reduce energy consumption, by average 20%, by adapting blower operation to the 
actual reactor load.

•	 increase the efficiency of the treatment process due to denitrification, dephosphatation 
and microbiological stability.

•	 improve the quality of water discharged to the natural environment.

Within the R3Water project, the optimeDaR demonstration will be held in Wijer (bel-
gium) (1,440 P.e., design flow max. 2470 m3/day) and in empuriabrava (spain) (70.000 P.e.,  
16.000 m3/day), as cases of study for a small plant in different climatic conditions and a big 
plant with highly seasonality.

First results:
optimeDaR was installed in empuriabrava in march 2015. the end-user, aigues costa bra-
va, have been monitoring the oxygen and redox measurements since then, the reliabil-
ity and robustness of the probes have been demonstrated and a maintenance plan has 
been implemented. the optimeDaR unit has been integrated in the plant control system 
as Profibus slave. When the visualization of the information of the new system will be com-
pleted, the control of the blowers of the plant will be switched to the optimeDaR unit.

for more details about the demonstration sites, please, visit: 
http://r3water.eu/demonstration-belgium and  
http://r3water.eu/demonstration-spain

Contact:
adasa@adasaproducts.com

Control structure of the model-based predictive control 

ResoURce efficiency – technoloGies
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Model-based energy audits in water resource  
recovery facilities

Description:
electricity consumption accounts for between 25 and 40% of a WWtP’s total operating 
costs. energy audits identify opportunities to reduce energy use in WWtPs, but they are 
currently based on the average energy consumption of a facility and cannot pinpoint ways 
to optimize energy use.  With the goals of improving the state-of-the-art, minimizing en-
ergy consumption, and maximizing biogas production in WWtPs, icRa and aquafin have 
developed a model-based energy audit tool that uses dynamic models with integrated 
water and sludge lines.  this tool will be demonstrated through the R3 Water project at two 
full-scale WWtPs: harelbeke, belgium, and Girona, spain.

Applicability:
the model-based energy audit tool can be used to:

•	 select plant-wide alterna-
tives (pumping strategies, 
sludge and liquid line in-
teractions, etc.) that reduce 
energy consumption, costs, 
and co2 emissions.

•	 complete realistic cost as-
sessments (peak demands, 
optimal contracted power, 
etc.).

tool Requirements:

•	 high quality data from the 
design and operation of the 
WWtP.

•	 highly-qualified personnel 
for correct use, which is why 
icRa & aquafin suggest pro-
viding the tool as a service 
with technical support.

Operation and maintenance:
During operation, the solution will need to be monitored as an integral part of the con-
ventional automation system. Related to maintenance, some model adaptations could be 
required, especially related to changes to the physical plant configuration.

References:

•	 Realising full-scale control in Wastewater treatment systems Using in situ nutrient 
sensors, Pernille ingildsen, lund University 2002

•	 benchmarking of control strategies for Wastewater treatment Plants,  
isbn 9781843391463

•	 https://opcfoundation.org/about/opc-technologies/opc-ua

•	 the control structure will be implemented and tested at sjöstadsverk pilot plant in  
sweden.

First results:
the dynamic process model has been implemented in order to validate process model and 
to act as a basis for the mPc-simplified model.

the control structure has been decided and first set of manipulated and controlled varia-
bles has been specified.

Contact:
thomas Pettersen (thomas.pettersen@prediktor.no) 
 

ResoURce efficiency – technoloGies
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Location of technologies at the WWTP

Demo sites

Advantages:

•	 evaluate multiple strategies without affecting the process.

•	 evaluate future scenarios for planning.

Operation and maintenance:
the model-based approach has to be updated any time there is a significant change in 
plant configuration or the environment (e.g. influent wastewater composition, electricity 
tariff, etc.).

First results:
both institutions, icRa and aquafin, have proceeded setting up a common methodology 
for the calibration of a complex modelling exercise. the chosen exercise involves the mod-
el description of an integrated water and sludge line of two full scale treatment plants.in 
both cases, the calibration results have come to a fit for the results of the water line, while 
work has still to be devoted on the modelling of the sludge line.

Contact:
lluís corominas: lcorominas@icra.cat
ignasi Rodríguez-Roda: irodriguezroda@icra.cat
mehlika ayla Kiser: akiser@icra.cat

alessio fenu: alessio.fenu@aquafin.be
tom Wambecq: tom.Wambecq@aquafin.be
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energy audit
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WWTP Castell – Platja d’Aro

castell – Platja d’aro WWtP receives the 
wastewaters from the surrounding mu-
nicipalities of castell d’aro, Platja d’aro, 
sant feliu de Guixols and santa cristina 
d’aro. 

the plant was designed for an average ca-
pacity of 35.000 m3/day, and 175.000 p.e.. 
however this WWtP is affected by high 
seasonality influenced by the tourism in the area. the treatment line in castell- Platja d’aro 
WWtP consists on a primary treatment, secondary treatment with conventional activated 
sludge and a tertiary treatment. 

the tertiary treatment is designed for a 15.000 m3/day flow, meaning that only part of the 
water from the secondary clarifier is further treated for reuse. the rest of the effluent is 
discharged into the Ridaura river and the mediterranean sea.

WWTP Girona 

the Girona facility is an activated sludge 
WWtP that has the capacity to serve 
275,000 p.e. the WWtP was constructed 
in 1986 but was upgraded in 2008. the old 
biological reactors and secondary settlers 
(not used now) were substituted by new 
ones. from the three lines for the biolog-
ical reactors they are currently using two 
of them. 

the WWtP Girona is operated by tractament de Residus i aigües Residuals de Girona, sa 
(tRaRGisa)

Location of technologies at the WWTP Demonstration sites  
in Spain

Demonstration will mainly be performed in the consorci costa brava (ccb) facilities, a wa-
ter agency in spain that is in charge of 20 regional wastewater treatment plants, operated 
by the empresa mixta d’aigües costa brava (eamcb)

ccb is a consortium created in 1971 by the 27 coastal municipalities of Girona’s province 
in ne spain to provide services and to manage infraestructures related to the whole water 
cycle, from the drinking water supply (as wholesale purveyor) to the wastewater treatment 
and to the production and supply of reclaimed water to cover non-potable demands.

the resident population in the whole area is estimated in some 250,000 inhabitants, with 
a seasonal increase in summer that can reach above 1 million people and that requires the 
facilities to be designed to provide the adequate services in the peak period. since 1989, 
one of ccb’s activities is the reclamation of treated effluents in 14 facilities and their supply 
to cover non-potable demands of different kind (3.1 milion m3/year in 2012, with a maxi-
mum in 2010 reaching 6.4 milion m3/year).

WWTP Empuriabrava

empuriabrava WWtP is located in the area 
of “aiguamolls de l’ empordà”, a national 
park which is the second largest wetland 
in catalonia between the confluence of 
the rivers muga and fluvia. it is the prime 
habitat for wildlife, especially aquatic 
birds. 

this plant has an estimated flow around 
16.000m3/day to treat an equivalent population of 70.000 p.e. and receives the wastewa-
ter from empuriabrava, a touristic neighbourhood belonging to castelló d’empuries. the 
treatment carried out at this facility is a biological treatment with nitrogen removal and 
phosphorus removal and a constructed wetland tertiary treatment.

DemonstRation sites – sPain



28 29

WWTP Antwerpen-Zuid 

WWtP antwerpen-Zuid is connected 
to house-hold and industries for about 
190.000 people equivalents. the WWtP 
is composed of pre-treatment, anaerobic 
compartment, aerobic tanks (4 tanks with 
alternating scheme), 9 clarifiers.
 

WWTP Harelbeke
the WWtP of harelbeke (116.000 Pe) consists of a classical activated sludge process. after 
the usual mechanical screenings, the water is sent through a sand trap, travels through 
an anaerobic zone, then undergoes aeration, and is finally settled in circular settling tanks 
before being discharged in the nearby receiving watercourse.

WWTP Wijer

the tests will be performed at aquafin’s WWtP in Wijer (1.600 Pe), a full scale WWtP that 
started working in the end of 2013.

WWTPs Leuven, Geraardsbergen, Mechelen-Noord and Genk 

for the demonstartion of hydrothermal carbonization (htc) of aquafin sludges, municipal 
waste water sludge of 4 waste water treatment plants will be collected from the WWtP’s of 
leuven, Geraardsbergen, mechelen-noord and Genk.
 

Demonstration sites in Belgium

aquafin owns and operates 281 wastewater plants in belgium, varying in size and compo-
sition. therefore, each technique can be demonstrated in an appropriate setup. 7 innova-
tive solutions for reuse of water, recovery of valuable substances and resource efficiency 
are demonstrated. 

WWTP Aarteselaar, Pilot plant

the pilot testing will be done in aquafin’s demo-site in aartselaar, belgium. 
the size of the reactor is comparable to a small scale WWtP of 1.000 Pe. the bioreactor has 
a volume of approximately 138 m³ and a water depth of approximately 4 m. therefore, this 
reactor is ideal to do some aeration tests which require interruption of normal operation 
and can therefore not be performed at a full scale WWtP without endangering the effluent 
consents. 

WWTP Beveren

after the pilot scale tests, the full scale tests will be organized in WWtP beveren. 
the WWtP has a size of 50.000 Pe. the aeration volume is 2 x 7.000 m³ and the water depth 
is 6 m. 

Brugge: WWTP and incineration plant

the treatment plant of brugge treats 
265.000 people equivalents, which makes 
it the biggest plant of the flemish region. 
the incineration plant is a mono-incinera-
tion (only municipal sludge burnt), fluid-
ized bed type. 

DemonstRation sites – belGiUm

Brugge: Mono-incineration plant

Aeration basins and secondary settlers of  
WWTP Antwerp-Zuid
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Demonstration site in Sweden

the swedish Demonstration site, the R&D facility hammarby sjöstadsverk, is a platform for 
development and exchange of knowledge for technologies in water treatment and relat-
ed environmental technology. it forms the basis for the sweden Water innovation centre 
– sWic. hammarby sjöstadsverk promotes cooperation among companies, experts/re-
searchers and municipal sewage works to meet future challenges in the water and waste-
water sector and to increase the export of swedish knowledge and technology. 

the facility is owned and operated by a consortium led by the Royal institute of techno-
logy (Kth) and iVl swedish environmental Research institute. it is being used for both 
long-term national and international research programs/projects and consultancy, testing 
and development for the industry and other partners. 

hammarby sjöstadsverk is located in the 
stockholm suburb of henriksdal, right 
next to stockholm’s largest municipal 
wastewater treatment plant (henriksdal 
WWtP, run by stockholm Water compa-
ny). a small fraction of the influent waste-
water to henriksdal WWtP is instead 
pumped to hammarby sjöstadsverk and 
the effluent from hammarby sjöstadsverk 
is then pumped back to the inlet of hen-
riksdal WWtP. therefore, minimum risks 
are taken when conducting research on wastewater treatment at hammarby sjöstadsverk. 

at hammarby sjöstadsverk, a number of pilot scale treatment lines are built such as regular 
activated sludge reactors, sedimentation units, a membrane bioreactor (mbR) , digesters, 
anammox reactors, a sequential batch reactor (sbR), an ozonation unit, an activated car-
bon reactor, an upflow anaerobic sludge blanket reactor (Uasb) etc. for the demonstra-
tions within R3Water, the demo site is not limited to only carry out one demonstration at a 
time, there is potential to carry several demonstrations simultaneously.

. 

Parts of Hammarby Sjöstadsverk
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