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Intensification of water scarcity in Europe caused by 

global warming is a reality:

• 30% of total UE population lives under water stress 

situation.

• This problem is exacerbated in the mediterranean 

countries (SP, IT, CY, GR)
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Challenges: Global water scarcity

2.6 billion people in the world suffer from 
water stress.
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Challenges: fight against water scarcity

A quarter of non-

revenue water is 

lost. 

In Spain almost 

1000Hm3/year

In coastal areas, 

smart brine 

management

Not a waste!
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Challenges: Reuse, Reuse and finally reuse



Water uses in Europe:

-44% for energy production

-24% for agriculture 🡪 up to 80% in the south of 

Europe

-21% for public supply

-11% for industry purposes
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Challenges: Reuse, Reuse and finally reuse

Accodind to FAO, By 2050, 
agriculture will have to produce 
almost 50% more food to satisfy 

the need

Water uses in Europe:

-44% for energy production

-24% for agriculture 🡪 up to 80% in the south of 

Europe

-21% for public supply

-11% for industry purposes



▪ Regulation focused to agricultural irrigation.
✔ Food farming and others
✔ Regenerated water quality control
✔ Production, distribution and storage
✔ Risk management

▪ Applicable 3 years after publication (25th May 
2020)

▪ More demanding requirements than the Spanish 
regulation
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Challenges: New EU Regulation 741/2020
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Challenges: New EU Regulation 741/2020 vs Spanish regulation
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Challenges: New EU Regulation 741/2020 vs Spanish regulation

Affordable 
reclaimed water 
for agriculture is 

mandatory

Virus indicator

Protozoa indicators



Obtaining reclaimed water meeting A

quality (WWR-EU):

-Solutions for large-medium populations

-Solutions for small populations

1

Develop a Decision Support System (DSS)

and a Sustainability Tool to ensure feasibility

for each case & waste water.

2

Minimize environmental & health effects

caused by reclaimed water use by reduction

of:

• Harmful disinfection/oxidation products &

eco-toxicity (>80%)

• >90% Compounds of Emergent Concern

(CECs) & antibiotic resistant bacteria

(ARB)

• 97% microplastics (MPs)

• C footprint (50%)

33
Ensure water quality by:

-Online monitoring: toxics (UV-vis);

pathogens (enzymatic activity).

-Offline analyses: MPs, eco-toxicity, ARB.

4

Recover more than 90% nutrients 

(N,P)

5
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Objectives to reach 



Aqualia | Lanzamiento |  LIFE PHOENIX

Test reclaimed water & recovered

fertilizer at experimental crop fields

(500 m2)

6

Reduce to 0.10-0.15 €/m3 OPEX of the 3ary

treatment:

-30% lower fouling membranes

-Low energy UV-LED & Solar Photo-Fenton

-Residual O3 reuse to advanced flotation (20%)

-Reduce size of disinfection due to 

efficient pretreatment

-Optimal technologies configuration 

by DSS

7

Study of WWR-EU incidence in

existing WWRTPs-Almeria-ES

inventory

8

Promote replication, transferability

& market uptake by a Stakeholder

Panel

9

Evaluation of environmental,

social & economic impacts

Results Dissemination

11

10
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Objectives to reach 



WATER REUSE 

CASE STUDIES

Large-Medium WWTPs

PRETREATMENTS
Ballaste lamella clarification, high rate 

disolved ozoned flotation (DOF), disk filter, 

pre-ozonization…

DISINFECTION + AOPs
Ozone, UV, H2O2

Advanced Oxidation Systems (AOPs)

PATHOGEN ONLINE MONITORING

Small WWTPs

PRETREATMENTS
Microalgae HRAP + DAF

Innovative constructed wetlands

DISINFECTION + AOPs
Solar driven AOPs, UV-LED

NUTRIENT RECOVERY BY ZEOLITE

PATHOGEN ONLINE MONITORING

DECISION 

SUPPORT 

SYSTEM

TRANSFERABILITY 

AND MARKET 

UPTAKE

REPLICABILITY: 

ALMERIA CASE 

STUDY

CROP FIELD 

TEST
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Actions
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Actions: Solution large & Medium size plants

TAYLOR MADE SOLUTIONS
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Actions: Solution large & Medium size plants

TAYLOR MADE SOLUTIONS



Innovative cost-effective multibarrier treatments for reusing 
water for agricultural irrigation
+ 16 technologies
6000m2 de innovation

Large & médium 
size
Small 
Size

El 
ToyoWWTP
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#REUSEHUB



Beyond the state of the art
• New hydraulic  lamella 

distribution system (50m/h)
• New ballasted media to test  

(adsorption) PAC/GAC. 
• EC removal

CLARIFAST: BALLASTED 
FLOCULATION
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#REUSEHUB

Large and Medium size solutions

+ 16 technologies
6000m2 de innovation



Beyond the state of the art
• Downflow velocity up to 50 m/h 
• Innovative lamella distribution 

system
• No compressor/pressurized vessel
• DOF system.

DOFAST: Dissolved air/Ozone 
Flotation
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#REUSEHUB

Large and Medium size solutions

+ 16 technologies
6000m2 de innovation



Beyond the state of the art
• 90% WASH WATER REDUCTION
• 90% COMPRESSED AIR REDUCTION
• 50% SUSPENDED SOLIDS AND 

TURBIDITY EFFLUENT REDUCCTION

Continuous backwash sand filter
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#REUSEHUB

Large and Medium size solutions

+ 16 technologies
6000m2 de innovation



PURABAC: OZONE + Biologically 
Active Carbon (BAC) Filtration
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#REUSEHUB

Large and Medium size solutions

+ 16 technologies
6000m2 de innovation



Nanofiltración RO

UF 0,02 micras

EDR

COMISIÓN Vª AEAS| 16  DE MAYO  2024

Lower salinity.

Membrane platform
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#REUSEHUB

Large and Medium size solutions

+ 16 technologies
6000m2 de innovation



OZONE
-2 O3 
generators 
200 gr O3/h 
-3 contact 
towers

AOP combination
• Ozonoe + H2O2

• Ozone + UV
• H2O2 + UV
• Ozone + H2O2 + 

UV

UV
-Validated doce 
MS2 RED: 20-100 
mJ/cm2
2 Uds: Newland y 
Trojan 
-Oxidación 800 
mJ/cm2

+ H2O2++
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#REUSEHUB

Large and Medium size solutions

+ 16 technologies
6000m2 de innovation

Advanced Oxidation tech
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#REUSEHUB

Small size solutions

+ 16 technologies
6000m2 de innovation

3000m2 raceway pond

UV LED

Fresnel 
system

Solar photo-

Fenton

5X50 Clarifying 
wetlands

about:blank
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RESULTS & MONITORING
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Samples Analysis

Physical-Chemical analysis

• Analytical Laboratory: AQUALIA

• Parameters: pH, Tª, Electrical conductivity, Turbidity, 

Color, ORP, DO, Solids, BOD5, COD, T, NH4
+, NO3

-, TP, 

PO4
3-

Microbiological

• Analytical Laboratory: CIESOL and EXTERNAL 

LABORATORY

• Parameters: E. Coli, Total Coliphages, Clostridium 

perfringens spore, Intestinal nematodes (helminth eggs), 

Legionella spp.

CECs and Pesticides

• Analytical Laboratory: UAL

• Parameters: 4-AA, 4-AAA, 4-FAA, 9-Acridinecarboxilic_acid, 

Amisulpride, Atenolol, Benzotriazole, Caffeine, Cetirizine, 

Citalopram, Cotinine, Dextromethorphan, Diphenhydramine, EDDP, 

Eprosartan, Fenofibric_acid, Flecainide, Gabapentin, Iomeprol, 

Irbesartan, Lamotrigine, Lidocaine, Mepivacaine, Nicotine2, O-

Desmethyltramadol, O-Desmethylvenlafaxine, Oxypurinole, Sotalol, 

Sulpiride, Telmisartan, Theophylline, Trazodone, Trigonelline, 

Valsartan, Venlafaxine, Clindamycin, Levofloxacin, Sulfapyridine, 

Acetamiprid, Azoxystrobin, Carbendazim, Pirimicarb, Terbutryn, 

Thiabendazole

ARB

• Analytical Laboratory: CETIM

• Parameters: Total ARB, RB Gentamycin, RB 

Chloranfeinicol and RB Ceftazidime

MP

• Analytical Laboratory: CETIM

• Parameters: MP (fibers and fragments)

Ecotoxicity

• Analytical Laboratory: CETIM

• Parameters: Standard Daphnia magna test

Treatments

RESULTS & MONITORING
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CLARIFAST (Weighted lamellar settling)

ACHIEVE 

QUALITY CLASS A
Achieve minimum requirements 

for agricultural irrigation 

Regulation (EU) 2020/741

Removal:

- Turbidity: > 50%

- TSS: > 40%

- BOD5 > 25%

Physical-Chemical analysis

Reclaimed water

CLASS A

RESULTS & MONITORING
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ACHIEVE QUALITY 

CLASS A

Achieve minimum requirements 

for agricultural irrigation 

Regulation (EU) 2020/741

Microbiological analysis

CLARIFAST (Weighted lamellar settling)

RESULTS & MONITORING
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DAFAST (High-speed dissolved air/ozone 

flotation)

Removal:

- Turbidity: > 60%

- TSS: > 45%

- BOD5 > 30%

Physical-Chemical analysis

ACHIEVE 

QUALITY CLASS A

Achieve minimum requirements 

for agricultural irrigation 

Regulation (EU) 2020/741

Reclaimed water

CLASS A

RESULTS & MONITORING
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ACHIEVE QUALITY 

CLASS A

Achieve minimum requirements 

for agricultural irrigation 

Regulation (EU) 2020/741

Microbiological analysis

DAFAST (High-speed dissolved 

air/ozone flotation)
Reclaimed water

CLASS A

RESULTS & MONITORING
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Removal:

- Turbidity: > 90%

- TSS: > 90%

- BOD5: 75%

Physical-Chemical analysis

ACHIEVE 

QUALITY CLASS A
Achieve minimum requirements 

for agricultural irrigation 

Regulation (EU) 2020/741

Reclaimed water

CLASS A
UF

RESULTS & MONITORING
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Achieve minimum requirements 

for agricultural irrigation 

Regulation (EU) 2020/741

ACHIEVE QUALITY 

CLASS A

Microbiological analysis

Reclaimed water

CLASS A
UF

RESULTS & MONITORING
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Removal:

- Turbidity: > 80%

- TSS: > 70%

- BOD5: > 30%

Physical-Chemical analysis

ACHIEVE 

QUALITY CLASS A
Achieve minimum requirements 

for agricultural irrigation 

Regulation (EU) 2020/741

PURASER (Two sand filtration with 

continuous washing)
Reclaimed water

CLASS A

RESULTS & MONITORING
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Microbiological analysis

ACHIEVE QUALITY 

CLASS A

Achieve minimum requirements 

for agricultural irrigation 

Regulation (EU) 2020/741

Reclaimed water

CLASS A

PURASER (Two sand filtration with 

continuous washing)

RESULTS & MONITORING
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CONCLUTIONS

What effluent is obtained for our technologies by Regulation 741/2020

A CLASS
D CLASS

Treatments⮚ Results

RESULTS & MONITORING
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CONCLUTIONS

VALIDATION TECHNOLOGIES

The best validation results 

have been achieved with 

DAFAST

Treatments⮚ Results

RESULTS & MONITORING
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CONCLUTIONS

CECs

⮚ Results

The most concentrated and difficult 

to eliminate so far have been: 

• Caffeine

• Oxypurinole

• 4-AAA

Part of these CEC have been 

successfully removed with PHOENIX 

serial technologies (DAFAST+DF)

Treatments

RESULTS & MONITORING
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CECs

Microplastics Some PHOENIX technologies 

removed > 50%

The results are being processed

CONCLUTIONS Treatments

⮚ Results

RESULTS & MONITORING
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Antibiotic resistant 

bacterias analysis

More results will be shared in the 

immediate future

Ceftazidime  has been the most 

difficult ARB to remove 
Chloramphenicol has been the 

most eliminated.

CONCLUTIONS Treatments

⮚ Results

CECs

Microplastics

RESULTS & MONITORING
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CONCLUTIONS Treatments

⮚ Results

RESULTS & MONITORING
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#REUSEHUB

https://fcces-my.sharepoint.com/personal/zouhayr_arbib_fcc_es/Documents/2nd%20Phoenix%20Workshop/Plataforma%20Reusa%20Almer%C3%ADa%20V2.mov
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