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Research hub for an integrated green energy system reusing sealines for H2 storage and transport 
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2.2. Hydrogen generation 
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Pay as you throw - systems for municipal waste management: Italian experiences and a new proposal 

 

Waste Fee
i-th

i i iWF FIXP VARP i

FIXP
VARP

k
i i ji jj

VARP QRW CRW Q C i

 QRWi Qji 
j-th

i-th CRW
Cj

2.1. The Italian framework 



 
Drosi et al./Environmental Engineering and Management Journal  (2020), 10, 1657-1668 

2.2. Three PAYT systems implemented in Italy 

Demographic range Municipalities Population
number % residents %

Municipality Population (ISTAT, 30 September 2019) 

Municipality Abbiategrasso (MI) Rezzato (BS) Mesero (MI) 
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2.1. Materials 
 

2.2. Fertilizer glass and LWAs preparation 
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Design and characterization of controlled release PK fertilizers from agro-residues 
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3.1. Raw materials characterization 
 

3.2. LWAs physical characterization 
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Growth test results 
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2.2. Phase B: Process steady conditions: balance of 
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2.1. Production energy and economic efficiency 
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2.1. The Florence drinking water supply system 
 

2.2. Water safety plan implementation 
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 Severity 
1 2 3 4 5 

3.1. Data analysis results 
 

 

Likelihood Severity  

 Severity 
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3.1. Data analysis results 
 

 
3.2. Risk assessment and proposed control measures 
 

Parameter U.M. Raw surface 
water 

Treated water 
(Plant A outlet)

Treated water 
(Plant B outlet)

Distributed water 
(distribution network)a 

Italian 
Regulation Limit

(Italy Decree, 
2001) 
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Escherichia coli 
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a Mean value of 69 monitoring points within the distribution network and the storage tanks;b for surface water resources leaving the DWTPs; c 

Suggested value (Italy Decree, 2001) 

 
Water contamination due to industrial and 
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Microbial contamination by waterborne 
pathogens 
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Sedimentation in storage tanks, microbial 
growth and accumulation of biofilm in pipes 

  Raw water (Plant A) Treated water 
 (Plant A) Limit value1 

1European Commission, 2018 
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 Sampling date Filtered volume 
(L) Enterovirus Norovirus GI (n°) Norovirus GII (n°) Adenovirus (n°)

 Sampling date Campylobacter spp. Campylobacter jejuni Free-living amoebae Somatic coliphages

Process step Hazardous event Hazard type P G R1 score R1 class

Note: P = likelihood; G = severity; R1 = risk before considering the current control measures; V = validation; R2 = risk after considering the 
current control measures; PE = partially effective; E = effective. 

 

Process step Hazardous event Current control 
measures 

V P G R2 
score

R2 class Proposed corrective actions

Note: P = likelihood; G = severity; R1 = risk before considering the current control measures; V = validation; R2 = risk after considering the 
current control measures; PE = partially effective; E = effective. 
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Objectives

 Procurement of raw materials:

Design:

Production:

Distribution:

Consumption:

Collection-Recovery and Recycling:

2.1. Strategy: the innovation process and the 
product’s transformation 

 



 
PVCupcycling - circular economy and zero waste: "upcycling" waste from electrical systems 

 

2.2. Re-manufacturing and ecodesign for additive 
manufacturing 
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PVCupcycling - circular economy and zero waste: "upcycling" waste from electrical systems 

 

3.1. Scenarios and area-testing 
 

 
 Scenario 1: Coating for outdoor flooring - 
type A: recycled PVC tiles on existing reinforced 
screed.
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Scenario 2_ Construction of a driveway for 

vehicles for handling small loads - using virgin PVC 
powder hybridized in cement mortar.

 
Scenario 3_ Green Parking consists of a road 

section with draining asphalt and thick blocks made of 
recycled PVC - the system is hybridized with additive 
technologies - 3D printing of components and MPS 
PVC blocks.
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The recycling of PVC cables,
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Regenerative Catalytic Oxydizer (RCO) 
 



 
Sustainable biomethane: methane slip removal applying regenerative catalytic oxidation (RCO) post combustion technology 
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… requires intensive 
interdisciplinary cooperation and cross-scale 
research. Due to the complexity of the construction of 
sponge cities, multidisciplinary cooperation is 
required. The multi-professionals are integrated with 

each other to solve problems from different scales and 
maximize environmental, economic, and social 
benefits”



 
Nature-based solutions for flood management: A study conducted in Labaro - Prima Porta District, Rome, Italy 

 

2.1. Data and urban hydrologic model  
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1. Infiltration parameters 
 

Maximum infiltration rate

Minimum infiltration rate 

 Decay 
coefficient: 
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Impervious Area: 
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Maximum infiltration rate: 
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Decay Constant: 
Impervious Area: Pervious Area:

Impervious Area: 
Pervious Area:
 
2. Surface cover parameters

3. Geometrical and territorial parameters 
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NAME TOT IMPER. PERME. FLAT PITCH. PARK STREET WOOD GRASS SEMI-PERME.

% %

45 55

 

2.2. Labaro-Prima Porta’s landscape design 
 

pluvial flooding, 
river flooding

groundwater flooding
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3.1. Nature-based solutions 
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Green roofs 

Private Small buildings M buildings Big buildings Transformed 
areas 

Public Small buildings M buildings Big buildings Transformed 
Areas

Water tanks 

Private 
Small buildings 

(flat and pitched) 
1 tank per building 

M buildings 
(pitched) 

2 tanks per building 

Big buildings 
(pitched) 

at least 3 tanks per building 
Total 

Public 
Flat roof

Small Buildings 
2 tanks per building 

M buildings 
4 tanks per building

Big buildings 
At least 3 tanks Total

Public 
Pitched 

Roof

Small Buildings 
2 tanks per building

M buildings 
4 tanks per building

Big buildings 
At least 3 tanks Total 
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2.1. Quality of parent concrete 

 

 
 



 
Circular economy model of recycled aggregates for the construction sector of Sardinia island 

 
 

 
2.2. RA characterization 

 

2.3. RC experimental programme 

Identification CD (mm) D (kg/m3) Rc (MPa) Ec (MPa) fct (MPa) 

Property RA_F RA_B 

RMC (%) RA_F (%) RA_B (%) 
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Circular economy model of recycled aggregates for the construction sector of Sardinia island 

 

 
2.4. Precast recycled concrete elements 

2.5. RA and urban planning 
 

dg (mm) a (Kg/m3) ssd (Kg/m3) WA (%) LA (%)

Mix (kg) w/c Cement  Water NA NA RA_F RA_B Superplasticiser 
Fine Coarse 

Mix Slump (mm)  
t = 0 min t = 30 min 

Specimen Rc,14d (MPa) Rc,28d (MPa) fct (MPa) Ec (MPa) 
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