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European Regulation

Italian Decree 

Regional Regulation



The Water Reuse Regulations of the

European Commission, discussed since

2015, were published in May 2020 in

order to harmonize the minimum water

quality and monitoring requirements for

the safe reuse of treated urban

wastewaters in agricultural irrigation (EU

regulation 2020/741). Risk management

provisions are included to assess and

address potential health and

environmental risks, as well as permitting

requirements.

European Commission Water Reuse Regulation 



Irrigation water quality
Reclaimed water quality classes and irrigation techniques and permitted agricultural purposes



Irrigation water quality

Classes of quality and quality parameters for reclaimed water in agriculture



Monitoring and control

Minimum frequencies for monitoring of reclaimed water for irrigation purposes in agriculture.

Minimum monitoring frequencies

Reclaimed water 
quality classes

Total N Total P Salinity Salmonella ssp.

Class A

Once a week or 
according to the 
Directive 
91/271/CE

Once a week or 
according to the 
Directive 
91/271/CE

Twice a month Twice a month
Class B

Class C

Class D



Monitoring and control

Twice a 
month

Minimum frequencies for monitoring of reclaimed water for irrigation purposes in agriculture.



Risk assessment and management

Risk management includes the proactive identification and management of risks to ensure that refined water is safely used

and managed and that there is no risk to the environment or to human or animal health. To that end, a risk management plan 

for the reuse of water shall be established on the basis of the following:

A- Description of the water reuse system

B- Actors and roles

C- Identification of hazards, environments and populations at risk

D- Methods of health and environmental risk assessment



Risk assessment and management

A- Description of the water reuse system

A detailed description of the system is the starting point for the complete characterization of the entire water reuse system and

begins with the identification of the system boundary that must include the point of entry of urban and/or industrial wastewater

in the wastewater treatment plant and the final uses of the reclaimed water. The description should contain all necessary data

(dimension of WWTP, water parameters, technologies used, irrigation techniques, type of crops and soil, climate, etc.)



Risk assessment and management

B- Actors and roles

All actors involved and their roles and responsibilities must be identified for each element of the water reuse system. This 

should include the actors responsible for (i) the management of the WWTP, (ii) the transport and storage, where appropriate, 

and (iii) the final use.



Risk assessment and management

C- Identification of hazards, environments and populations at risk

All hazards (pollutants and pathogens) or hazards (missed treatments, accidental spills, contamination) shall be identified

which originate from the water reuse system and may pose a risk to public health and/or the environment. Hazard that

can affect humans, animals or environments should be identified (populations and exposed environments). These

elements are necessary in order to be able to subsequently assess the environmental and health risks.



Risk assessment and management

D- Methods of health and environmental risk assessment

The environmental and health risk assessment shall be conducted taking into account the hazards previously identified

and the potential exposure within the water reuse system. The risk assessment may be carried out using qualitative or

semi-quantitative methods. Qualitative risk assessment is suggested as the most appropriate and economically feasible

methodology. Quantitative risk assessment could be used for high risk projects and when sufficient data are available

for their implementation. The health risk assessment assesses any risk to human and animal health, while the

environmental risk assessment aims to determine whether the contaminants identified in the refined water affect the

quality status of the environmental matrices.



Current 
thresholds for 

irrigation reuse 
in some EU 
countries

ITALIAN DECREE
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Regional wastewater reuse Regulation

Apulia
regulation

Italian 
regulation

Parameters



Regional wastewater reuse regulation



European Regulation 2020 (2023) 

Italian Decree 2003 

Regional Regulation 2012

Current situation

The regional regulation will be replaced by the Italian Drought decree signed in April 2023
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Wastewater treatment process



Wastewater treatment process



Different wastewater reuse in Apulia region

In Apulia, the reuse could satisfy approximately 12% of the water requirement 
in agriculture
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Apulia Region

TREATMENT PLANTS

4 TWTP WORKING 

11  TWTP under testing 
before distribution 

45  TWTP proposed

2  TWTP under adaptation

31  TWTP under adaptation

93 TWTP



TRINITAPOLI





Ultrafiltration185/2003 (RW) 

Freash water (FW) control

Water sources



Quantity and Quality of fruits

• Yield (kg)
• Fruit numbers
• Total soluble solid (°Brix)
• Titratable acidity (g/l)
• Total phenols (mg ac.gallico/100 g pf)
• Antioxidant capacity (mg Trolox/100 g pf)
• Glucose (g Glucose/100 g (490 nm))

2012-2013-2014
I-II-III  Harvest

Harvest date• Electrical conductivity of soil saturated paste
• Organic matter
• CaCO3 %
• P Olsen
• N Kjeldhal

Soil analysis



Chemical characteristics of water sources



Fruits

FruitsSoil



FASANO



FASANO



GALLIPOLI



Secondary treated wastewater

Reagent injection for Phosphates precipitation

Mixing water and reagents

Phosphates precipitation

Phosphates monitoring

Filtration

UV treatment or reaction 
with peracetic acid

Continuously monitoring system
of NH4+ NO3

-, K, Ec, pH, T
Tertiary water treatment plant



TREATMENT

EXPERIMENT



➢Inverter. Solar charge
controllers, solar energy
inverters and electronic
regulators.

6 PanelS

➢Batteries. The energy produced
are stored in 4 batteries of 12 vdc
and 220 A / h. = 48 Vdc and 220
A / h.

➢Solar panels. 6-10 solar panels,
composed of 72 polycrystalline cells,
327 W and 6.46 A. = 3270 W peak and
64.6 A.

The integrated water treatment system + Fertigation will work autonomously, that is, we will 
produce the energy that we will consume whenever we have sun.

The solar energy system consists of:

SOLAR PANELSTREATMENT



DF
130 
μm

DF
130 
μm

MF
1μm

UF
0.08
μm

RO1 DESERT 
water

storage
tankRO2

Sodium

hypochlorite

Sodium

bisulfite Antiscalant

Secondary
Effluent

storage tank

EXPERIMENT PHYSICAL AND CHEMICAL TREATMENT



DW-FI
DW-RDI
RW-FI
RW-RDI

Secondary effluent (RW)

DESERT-prototype water (DW)

Brine

DWRW RW

/

/

/

/ / /

/

/ / /

/ /

/ / /

//

/

/

/

//

ZERO      WASTE

3.0 ≈ dS/m RW 1.0 ≈ dS/m DW



N: 6-41%
P: 3-28%
K: 20-40%

OLIVES
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Vineyards
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HOW TO MITIGATE 
WATER STRESS

INCREASE WATER USE 
EFFICENCY

PRECISION AGRICULTURE

RDI – REGULATED DEFICIT 
IRRIGATION 

CV AND ROOTSTOKS

ALTERNATIVE WATER 
SOURCES

MUNICIPAL WASTEWATER

AGRO-INDUSTRIAL 
WASTEWATER

IRRIGATION 
STRATEGY



Xylella fastidiosa in Apulia region 
has killed millions of tress

New orchards need more water



Consortium Riubsal project

PARTNER

Capofila –ASSOCIAZIONE SCUOLE E LAVORO - ASCLA

Casarano (LE) 

P1 – SOC. AGR. CAIRO & DOUTCHER DI CAIRO UZI & C. S. S.

Copertino (LE)
P2 – SOLE ITALIA SOC.  AGR. SRL

Nociglia (LE)
P3 – AGROMEA SOC. COOP. AGR. 

Grottaglie (TA) 
P4 - UNIVERSITA' DEGLI STUDI DI BARI ALDO MORO

Bari (BA)
P5 - CONSIGLIO NAZIONALE DELLE RICERCA  - IRSA -

Roma - BARI
P6 - TINADA S.R.L. 

Bisceglie (BT)
P7 - INTESIS S.R.L. 

Bari (BA)



Gallipoli

Tertiary 
wastewater 
treatment 

plant 





Pomegranate orchard

Pomegranate orchard

Olive orchard

Tertiary water treatment plant

Programmable logic control

Architecture 





Olive orchard Pomegranate orchard

Fertigation scheduling

- Control: Irrigation TWW + Fertigation 100%
- Riubsal: Irrigation TWW + Fertigation Riubsal



NH4
+: 1-3 mg L-1

NO3
-: 17 - 47 mg L-1

K:       25-30 mg L-1

Ptot: 1-3 mg L-1



Sensors



Digital ammonium, nitrate and potassium sensor ISEmax CAS40D - Ion-selective thecnology

• Measurement range
Ammonium:
0.1 to 1000 mg/l (NH4-N)
Nitrate:
0.1 to 1000 mg/l (NO3-N)
Potassium:
1 to 1000 mg/l

• Process temperature
2 °C to 40°C (36 to 100 °F)

• Process pressure
400 mbar (160 in H2O) max. permitted overpressure

•Nitrate and ammonium measured directly without the need for expensive sample conditioning
•Optional potassium and/or chloride measurement compensates for cross sensitivities and ensures reliable measuring results
•Low maintenance thanks to automatic flushing unit
•Installed directly on the basin rim, no measuring container or sample-conveying pump required
•Easy handling due to storage of sensor-specific data
•Determination of ammonium load (pH-compensated)



Water pH and temperature Digital conductivity sensor Indumax CLS50D

•Measurement range
2µS/cm to 2000 mS/cm

•Process temperature
PEEK: max. 125°C (max. 260 °F)
PFA: max. 110°C (max. 230 °F)

•Process pressure
PEEK: max. 21 bar (max. 304.5 psi)
PFA: max. 17 bar (max. 246.5 psi)



Phosphax sc Phosphate analyser, Outdoor, 1 -
50 mg/L PO₄-P, 2-channel, 115-230 VAC - Image 
1 of 5
(1 - 50 mg/L PO4-P)

The measurement is made using a photometer
with automatic zero-compensation that enables
accuracy and stability in the measurement range



The Liquiline CM444 transmitter allows you to connect up to
4 Memosens sensors of your choice from over 12
measurement parameters. It offers automatic sensor
recognition, flexible expandability, and standardized spare
parts with all other devices of the Liquiline platform.

4-channel transmitter Liquiline CM444
PLC Siemens Simatic s71200





Fertigation plan



Fertigation plan



APP Mobile

App mobile
IFertigaiton scheduling



APP Mobile

App mobile
Irrigation scheduling



GallipoliRIUBSAL project

https://www.riubsal.it



RIUBSAL project

Soil monitoring sensors - Affordable and easy to install



Soil moisture monitoring
Irrigation scheduling
The soil moisture was kept at a range of 34-26 % Ɵ and at a recharge point 
(RP) of 15% in the FI regime within the DSS system.

Subsurface irrigation - 20% 



Stomatal conductance (mol m-2*s-1)Net Photosyntesis (µmol m-2*s-1)Electron Transport Rate(µmol m-2*s-1)

Chlorophyll Content Index
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Predicvtive maps of 
Stem water potential by using
Planet Scope satellite platform

Random Forest, (PBs) as predicotrs, we obtained a robust model

Predictive map→ high correlation between Ψstem measured and 
estimated :
• Calibration test, r = 0,95
• Validation test→ r = 0,89  

2021 2022



68

TIMESERIES

Time series





OLIVES cv LECCINO 8 x 7 – 176 trees per ha – 25 years old

TWO TREATMENTS
- CONTROL: RW + Fertigation 100%
- Riubsal : RW + Fertigation Riubsal

TWO TREATMENTS
- CONTROL: RW + Fertigation 100%
- Riubsal : RW + Fertigation Riubsal

POMEGRANATE cv WONDERFULL ONE 5 x 2.5 m– 2  years old

TREATMENTS Olivo Yield q/ha Pomegrante yield 
q/ha

RIUBSAL 81.46 ± 20.7 70.1 ± 20.1

CONTROL 80.30 ± 17.1 65.1 ± 11.0

T.test n.s. n.s.



1800 m3/ha in 2022

Olive orchard
N - 17 %
P - 5 %
K - 33 %

2900 m3 /ha in 2022

Pomegranate orchard
N - 40 %
P - 3 %
K - 70 %



www.riubsal.it

Thank you for your attention
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