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Average rainfall : 
350 mm/year



MURCIA REGION

Number of WWTP 100

Population served 99,3 %

% Reuse 98 %

Annual volume of treated water : 114 Hm3

1,5 million inhabitants

11.313 km2
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% water reuse in Spain (year 2020)

Fuente: INE (2023)





Most common tertiary treatment

Physical-Chemical Process Lamellar settlement Filtration

UV systems
Chlorine compounds MBR



3 years to come into force

Nuevo reglamento europeo de reutilización







Also risk analysis is required 

➢ Regulations and ítems to check:



New Wastewater Treatment Directive, approved by European 
Parliament on 10th of April



OUR CURRENT CHALLENGES IN WATER REUSE

➢ To improve every day the treatments reliability , efficiency and harmlessness.

➢ To advance in food health with affordable treatments

➢ To study new threats in advance

➢ To fight with the irrational fear

 

WATER REUSE     
TECHNOLOGY AND 
RESPONSABILITY



Maximum reliability of the facilities

Very strict maintenance

Continuos 
detection of 
possible 
troubles

Fast detection of 
pathogens

On-line sensors of Chlorine 
and Redox with alarms 

Flux 
cytometer



Maximum knowledge of the facilities

Tracers

Size particles studies

CFD studies

Membrane studies

Collimated beam assays



New treatments



Upgrading of facilities

Upgrading Los Alcázares WWTP:

➢ Active carbon in sand filters

➢ Increase the number of UV lamps

➢ Upgrading cost :  539. 304 €



Upgrading San Javier WWTP:

➢ Active carbon in sand filters

➢ Ozone

➢ Increase the number of UV lamps

➢ Labyrinth and dosaje of  sodium 
hypochlorite

➢ Upgrading cost: 2.047.248 €

Upgrading of facilities



Greenhouse in a WWTP to study 
microorganisms survival in crops 

Works related with food safety

Two large – scale risk assessment ( qualitative 
and quantitative ) 

➢ Different treatments ( Chlorine and UV )

➢ Different irrigation networks ( with and 
without storage )

➢ Different irrigation systems ( Flood, 
sprinkler, drip ) 

➢ Crops of lettuce and spinach

➢ Measuring indicators and pathogens



2017/C 163/01 Commission notice on guidance document on addressing microbiological risks in fresh fruits and vegetables at 
primary production through good hygiene

Is water reuse safe ?





EMERGING COMPOUNDS

Removal systems

Removal in WWTP

Ozone Ozone + US

Filtration with 
different materials

Membranes

Solar 
photocatalysis



Dosage: 13 gr 
O3/m3

Electricity consumption: 0,55 KWh/m3

OPEX:  (5 c€/m3)

CAPEX: (150 €/m3/día (tamaño pequeño y mediano))



OPEX:   ( 3,5 c€/m3)

Replacement: ( Every 20 weeks)
Active Carbon



Advanced technologies



Measured 150 compounds in water, 
detected 29

Emerging compounds



Emerging compounds in agricultural soil



Emerging compounds in crops



Emerging compounds in crops



Example to evaluate the toxicity:

ADI: Acceptable daily intake (µg/kg.day)

Daily consumption of Carbamazepine:  (0,001175 µg/g x 70 g/day)/70 kg = 0,001175 µg/kg.day

ADI Carbamazepine = 0,34 µg/kg.day 

300 kgs of lettuces/day



▪ Analyzing 5 main families of antibiotics

▪ Studying resistome in Murcia region

▪ Looking for the removal increase in WWTPs

To study new threats in advance: Antimicrobial resistance



CURRENT SITUATION ON WATER REUSE

➢ There is a lot of experience on water reuse

➢ Water reuse is safe with good practices

➢ New european regulation will increase the safety

➢ Indirect water reuse is a fact. Is it safer ?

➢ Precautionary principle                           Research                       Confidence 

Salinity from the infiltrations in the 
sewage pipes is the main problem





Permeate (Clean water) Mixed liquor

Recirculation



//upload.wikimedia.org/wikipedia/en/2/2c/MBR_Schematic.jpg
//upload.wikimedia.org/wikipedia/en/6/6d/MBRfouling.jpg


Sistema limpieza

Cleaning air

Backwash



Thank you very much for your 

attention
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