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Ø Two (2) CSS value chains will be established from multiple wastewater sources:

a) water for irrigation and nature restoration (scale: pilot plant treating from 0.2 to 1 m3/h of
wastewater);

b) nutrients for agriculture (scale: lab/pilot scale valorising from 100 g up to 1 kg/d of
biomass).

Ø Feasibility and applicability of at least 3 alternative scenarios:

thermo-chemicalco-digestionNBS
These three

alternatives will be
evaluated to select the

best solution for 
regional conditions

and needs.

Pilot Case Introduction



Pilot Case Objectives
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Ø This case enables and promotes water reuse and nutrient recovery in the region of Marche,
integrated with agricultural, industrial and natural environment components;

Ø A composite CSS will establish, promote and support two value chains for water reuse and nutrient
recovery:

Ø Scale:
ü The peri-urban area of the Municipality of San Benedetto del Tronto with a natural reserve and multiple agricultural and

agro-industrial land uses (25.4 km2 area, population of 47,000, 610,000 tourists in summer).
ü Sectors involved are seven: Water, food, agriculture, industry, urban/rural, nature eco-services, energy.

Ø Key value chain actors:
ü Comune di San Benedetto del Tronto/COMSBT (stakeholder, municipal governance);
ü Flora-horticultural district of Acquaviva-Grottammare;
ü CIIP (water utility);
ü Numerous farmers & agro-food industries (olive oil, wine, processed fruit, vegetables, meat, fish, milk derivatives,

etc.).

Ø Pilot Team: UNIVPM, UVIC, CIIP.

Ø Strategic CE ambition:
ü Reuse of wastewater for irrigation and ecosystem restoration; bio-fertiliser production from organic waste.



a) Wastewater reuse pilot application can be
replicated in other WWTPs managed by
CIIP and be upscaled to all the territory;

b) In the Marche Region centralised
treatment plants are planned or have been
realised for the treatment of sewage
sludge and organic wastes coming from
different areas e.g., CIIP plans a
centralised hub for treatment and
valorisation of sewage sludge and organic
wastes by thermal drying;

c) Hence, a successful practice for treatment
of organic waste and recovery of bio-
fertilisers can be potentially replicated in
the whole regional territory.

Pilot Case replicability
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Present Status/Background
Ø The peri-urban area of Comune di San Benedetto del Tronto consists of a

Natural Reserve, an industrial zone around it and the Tronto
Valley with industry and agriculture;

Ø The Sentina Natural Reserve (Natura 2000) has a coastline with small
dunes and natural vegetation while its main part consists of
natural wetlands which provide shelter for many bird species and
which constitute sites of touristic, recreational and educational
activities;

Sentina Natural Reserve 

Ø In the last few years, this area has experienced water stress, especially in
summer; Hence, as a possible solution to the water shortage, the reuse of
treated wastewater has been proposed by upgrading the WWTP;

Ø Currently, no wastewater reuse is performed in the entire Marche Region,
which is significantly affected by water stress conditions.

Ø Around the Reserve and in the Tronto valley there are several agro-food
industries and a flora-horticultural district, with high water and fertiliser
demand;

Ø To date, conventional water sources are utilised, including irrigation and
feeding the natural ponds of the Sentina Natural Area during drought seasons;

Ø Fertilisers are also provided by conventional fossil fuel sources.

Tronto Valley 
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Ø However, the aforementioned sources of water are limited and not able to satisfy water demand in
summer;During the last decades, the area began to suffer from water scarcity, making the issue of
water availability critical;

Ø The water demand for agricultural activities is not fully satisfied, and there is the risk of the smaller
ponds drying up, rendering this unique and fragile ecosystem severely endangered;

Ø Water scarcity can also produce negative impacts to the agricultural economy;

Present Status/Background

Ø The regional authority of Marche plans to increase the treatment and valorisation of sewage sludge and
other organic wastes in the Region in the near future;

Ø In this context, in the Basso Tenna WWTP, 30 km from Tronto, CIIP plans to realise a centralized hub to
collect the dewatered sewage sludge and other organic wastes from the area, to valorise them in terms
of energy and resource recovery through a thermal drying process; The annual amount of sludge
treated by the dryer will be approximately 6,000 tons and it can be further fed with other organic
wastes from the territory up to a treatment capacity of 8,000 tons; The treatment of these organic
wastes represents an important opportunity to recover bio-fertilisers.



Image: iStock.com/m.malinika
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CSS and Circular Value Chains

Ø Social barriers, related to the acceptance by
farmers and food consumers of the use of
resources (treated wastewater, bio-fertilisers)
recovered by organic wastes in agriculture;

Ø Technical barriers to the creation of centralised
hubs for the management and treatment of
sewage sludge and other organic waste including
logistic organisation aspects and the realisation of
functional infrastructures;

Ø Economic and market challenges for the
commercialisation of bio-fertilisers à These new
products need to be competitive in terms of
agronomic performance and costs when
compared to traditional synthetic fertilisers.
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Technical Solutions Demonstrated

Ø The CSS to be established is composed of 2 value chains, producing, from multiple wastewater
sources:

(a) water for irrigation and nature restoration;
(b)nutrients for agriculture.

Ø The pilot will evaluate feasibility and applicability of various alternative scenarios on the
basis of the environmental footprint and the best approach that addresses different local
requirements will be promoted. Pilot scenarios will include:

a)

•Wastewater reuse with 
application of nature-
base solutions for 

mitigation in water 
source withdrawal.

b)

•Valorisation of organic 
wastes and sewage 

sludge at the regional 
level, with energy and 

nutrient recovery through 
a co-digestion process 
for sustainable use of 
energy and mitigation 

of fossil fertiliser 
production. 

c)

•Valorising organic 
wastes through 

thermo-chemical 
processes for nutrient 

recovery for bio-
fertiliser production.
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Technical Solutions Demonstrated
The evaluation will follow the following steps:

i. Assessment of hydrogeological water balance between water supply availability and water
demand/needs for the ecosystem restoration, to evaluate the needed reclamation activities of non-
conventional water sources;

ii. Mass balance assessment of sewage sludge, livestock wastes, aquaculture and food industry waste,
to evaluate feasibility and requirements of anaerobic co-digestion processes;

iii. Pilot plant implementation with a pre-filtration module and a combination of different NBS
(horizontal and vertical constructed wetlands) as refinement treatments to boost wastewater reuse for
environmental needs;

iv. Pilot thermochemical process implementation for testing the co-treatment of dried sewage sludge
and dried harvested plants from the constructed wetlands in various operative conditions. Recovery of
nutrients (N and P) from ashes, tested and optimised by using chemical leaching and precipitation;

v. Demonstration and assessment of the end-products performance as substitutes to current mineral
fertilisers, the key objective being to analyse nitrogen, phosphorus and carbon dynamics of the derived bio-
based fertilisers as compared to mineral fertilisers in controlled experimental conditions (pot trials) and field
trials;

vi. Overall regional CSS assessment, of both wastewater reuse and nutrient recovery potential with water-mass-
energy-carbon balance estimation.
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Technical Solutions Demonstrated
Ø A demo plant will be realised on site, consisting of a pre-filtration device and a combination of
different NBSs (i.e., horizontal constructed wetlands and vertical constructed wetlands) as refinement
treatments to boost wastewater reuse from San Benedetto WWTP for the environmental needs of the
Natural Reserve and for agricultural reuse;

Ø In addition, a thermochemical process at the pilot scale will be studied at UNIVPM facilities, to
simulate and test the cotreatment of the area’s:

i. municipal wastewater;
ii. dried (even co-digested) sewage sludge and livestock wastes;
iii. aquaculture and food processing industry wastes;
iv. dried harvested plants from the constructed wetland of the WWTP under different operative conditions (e.g., temperature

and ratio between substrates) aiming to optimise nutrient extraction (N and P) from the produced char/ashes by chemical
leaching and precipitation processes.

Ø The end-product performance as fertilisers will be demonstrated first at the laboratory scale and then in
the field;

Ø Particularly, the recovery bio-fertilisers may be used for the agricultural activities located in the
Sentina Natural Reserve;

Ø The final wastewater effluent of WWTP will be treated by NBS for the implementation of
agricultural reuse and ecosystem preservation by supplying water to the natural ponds of the
Natural Reserve.
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KRM2: PARTIES, ROLES AND RESPONSIBILITIES
Identification of actors, roles and responsability for risk management in each node of the reuse
system



KRM3: HAZARDS AND HAZARDOUS EVENT IDENTIFICATION

Hazardous events were identified by:
- Analyzing each node of the water reuse 
system
- Consultation with managers of the different 
elements of the water reuse system
- Field inspections and check-lists



KRM4: HAZEXPOSED GROUPS AND ENVIRONMENTS

Hazards were identified by 
regulated contaminants
and microbiological
indicators



KRM5: RISK ASSESSMENT
Tabella 1 - Matrice utilizzata per il calcolo del rischio sanitario nel sistema di riuso di XXXX 

MATRICE DI RISCHIO 

Gravità del pericolo (G) 

Insignificante Basso Moderato Elevato Catastrofico 

1 2 3 4 5 

Probabilità di 
accadimento 

(P) 

Raro 1 1 2 3 4 5 

Poco 
probabile 2 2 4 6 8 10 

Moderato 3 3 6 9 12 15 

Probabile 4 4 8 12 16 20 

Quasi 
certo 5 5 10 15 20 25 

R = P x G < 6 6 - 9      10 – 15          > 15 

Livello di rischio Rischio Basso Rischio Medio Rischio Alto Rischio Molto 
Alto 

 



KRM5: MATRIX FOR RISK ASSESSMENT
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THANK YOU!


