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Demo case presentation: Location of CMM
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Metropolitan City of Milan

• 133 municipalities

• 1575 kmq



Demo case presentation: CMM Sponge city
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Metropolitan Sponge City of Milan

• 90 Suds interventions planned and under implementation in 32 Municipalities to study (PNRR (Next Generation EU)



Demo case presentation: CMM Sponge city
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Demo case presentation: Ambition of AWARD

8

Main issues

• Flooding due to storm water linked to heavy rains. 

• Developing the alternative water resources supply systems to 
recharge directly or indirectly the shallow urban aquifers strata

AWR solutions

• Rainwater and storm water collection, treatment

• Aquifer recharge

DEMO monitoring: multipurpose simplified low cost monitoring

• Water quantity: soil moisture + water balance for infiltration estimation (KPI: artificial recharge 5600 m3/y)

• Water quality: pollutant load removal and interception (proxy rainfall) plus monitoring groundwater quality

• Amenity: heat island reduction with low cost temperature sensors (citizen science)

• Biodiversity: low cost approaches (citizen science)

DEMO monitoring (CMM sponge city): estimating impact of sponge city at metropolitan city scale

Source:  Woods Ballard et al. 2015. “The SuDS Manual”



DC2 - Water Quantity: SOLARO
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DC2 - Water Quantity: SOLARO



DC2 - Water Quantity: 
Monitoring system
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Soil moisture sensors were installed to monitor

water infiltration within the raingarden.

Specifically, moisture was measured at six

different depths, ranging from 5 cm to 55 cm,

spaced 10 cm apart.

Water content readings were taken every 10

minutes over a period of two years.

Rainfall data were collected from a rain gauge

installed near the demo case.



DC2 - Water Quantity: Monitoring data
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DC2 - Water Quantity: 
Raingarden behaviour
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DC2 - Water Quantity: Soli moisture VS Rainfall
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There is a linear relationship between rainfall intensity and soil

moisture variation, which changes depending on the depth at

which the sensor is installed.

The moisture sensor serves a dual purpose:

• to verify the proper functioning of the raingarden (since its

activation indicates that rainwater is passing through the

sustainable urban drainage system)

• to quantify rainfall intensity and, consequently, the amount of

infiltrated water by monitoring soil moisture changes at the

sensor installation depth.



DC2 - Water Quantity: 
Raingarden-Activating Rainfall
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From the histograms showing the rainfall intensities measured by the rain gauge and those detected by the moisture sensors at different depths, it

is evident that not all rainfall events are detected by the sensors—particularly those with intensities below 20 mm per day. However, when

comparing the rainfall events to the cumulative rainfall, it becomes clear that the amount of water not detected by the sensors is negligible.



Amenity and biodiversity: Paderno Dugnano
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SuDS

• N° 9 Tree box filter

• N° 1 Bioswale of 280 m2

• N° 1 dry detention basin of 30 m3

• N° 4 soakways

Monitoring

• Amenity (temperature, heat wave) and 
Biodiversity (e.g. visual inspection) with citizen 
science

Steps

• Presentation of the AWARD project to the 
citizens with Local Water Fora (2) – done 

• Definition of citizen science campaign by CMM 
and IRIDRA, including materials and timing – 
ongoing 



Amenity and biodiversity: Local Water Fora
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DEMO CASE 2 – Pilot: Municipality of Solaro (29th Oct 2024)



Amenity and biodiversity: Local Water Fora
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DEMO CASE 2 – Pilot: Municipality of Paderno Dugnano (12nd Dec 2024)



Amenity and biodiversity: Citizen Science

19

Last 1° August 
CMM and CAP 
started to set 

the CS 
activities on 

the 2 Pilots, in 
particular on

heat
monitoring, 
thanks to a 

thermal 
camera



Amenity and biodiversity: Local Water Fora
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Preliminary survey for Citizen Science activities

Photo credits: Prof. Eugenio 
Morello, Politecnico di Milano

Municipality of Paderno Dugnano



Amenity and biodiversity: Citizen Science

21Touch Point 2 – 16.01.2025

Biodiversity monitoring 
activity is under 

conceptualization:
• Involve schools and young

sport organisation
• Focus on insects
• iNaturalist app
• Compare monitored list of 

species with a theorical list 
of «expected» species



CMM sponge city overall impact
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Planned

• Simplified water balance by CMM (additional 
hydrogeologist expert added to the team) – can 
the CMM Sponge City be considered a provider 
of AWR for phreatic aquifer used for not potable 
uses (e.g. green irrigation)?

• Multiple benefit impact estimation

Next steps

• Collection of available GIS information among 
CAP and CMM (e.g. rain gauges, phreatic aquifer 
wells and hydrodynamic etc.)

• Revision of  CMM Sponge City design by IRIDRA
(e.g. hydraulic conductivities, groundwater table, 
SuDS schemes)



CMM sponge city overall impact
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GIS map

• Aquifer depth (isopieze)



CMM sponge city overall impact
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GIS map

• Hydraulic conductivities classes in 
the towns with SuDS interventions



CMM sponge city overall impact
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GIS map

• CMM sponge city interventions

• Revision of detailed design (3 out of 4 lots)
• Location

• SuDS treatment train

• Infiltration (yes/no)

• Hydraulic conductivity (based on local geological survey)

• Water table depth of the phreatic aquifer

• Catchment area and type

CMM sponge city interventions 



CMM sponge city overall impact
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Monitoring

• Phreatic aquifer wells managed by CAP

Steps completed

• Identify phreatic aquifer wells close to CMM sponge 
city SuDS interventions

• Verification of the accessibility of the phreatic aquifer 
wells for water sample collection

• Development of a matrix outlining sponge city 
interventions and their features, along with sampling 
points associated with water catchments and the 
potential connections to the phreatic aquifer

• The possibility of using some existing piezometers for 
monitoring has also been investigated → undisturbed 
sampling

• Selection of proxies/ main pollutants (PAHs)



CMM sponge city overall impact: Water quality – monitoring plan

Next steps
Monitoring plan of phreatic acquifer water quality by CAP

→ involvement of different departments to set up 
monitoring plan and feasibility

Parameters analysed:
• Chemical and physical analysis 
• Metals
• Anions
• Cations
• Halogenated solvents
• Aromatic solvents
• Micro-pollutants
• Microbiology

R&D

•Coordination of CAP activities

Hydraulic invariance and sewer network

•NBS design, Geo locations, modelling of sewer network 

Geological modeling

•Aquifer and wells characteristics, modelling of the aquifer

Aqueduct and WSP

•first aquifer uses and wells locations, sampling potentialities, 

Potable water lab

•Samples analyses

N. of sampling points Location Frequency Starting date

5 wells - Solaro
- Canegrate
- Trezzano S/N
- San Vittore Olona
- Melegnano

3 months January 2025

2 piezometers - Turbigo
- Assago

2 months November 2024

1 new piezometer to be 
verified

- Cologno Monzese 3 months March 2025

1 well soon to be activated - Sedriano 3 months June 2025



Lessons learnt: technical and policy

• Link between AWR and SuDS less studied and not recognized, collecting

evidence can be considered a big innovation of AWARD

• AWR not aligned with Green Transition EU policy

• Lack of expertise on AWR in the local sector, especially in the public and 

water utilities one



Lessons learnt: social

• High Interest by young generation on AWRs

• Citizen science – heat island: difficult in finding experts on heat island, but CMM and 

Polimi is developing expertise (innovation point for AWARD)

• Citizen science – biodiversity: many associations expert in biodiverisity, but not

ready on wetlands and SuDS in urban environment (engineered soil), but CMM and 

IRIDRA are developing expertise (innovation point for AWARD)
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