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Lake Pollution: Integrating Natwased Solutions Into Environmental Urban Planning For Risk Mitigation

Uso delle NaturebasedSolutions per la gestione degli allagamenti
e per Il controllo dell'inquinamento: esperienze a confronto
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ERSAFRegionalEntity for Agriculture and Forestry Services

Bornin 2002 from the associationof five LombardyRegionentities with agriculturaland forestry vocations

(RegionalLaw31/2008
Support Lombardy Region for policies and strategies implementation concerning agriculture, forests,

biodiversity,mountainsand aboveall water resources

CONTRAT DI FIUME
PIANODITUTELADUSODELLACQUEPTUA)
DEFLUSSECOLOGICO
NBSIMPLEMENTATIOANDDESEALING

ERSAIs involvedin internationalprojects

A LifelPClimaxPattps://www lifeclimaxpoadbpait/

A HorizonEuropePALIMPSESips://www .palimpsesiprojecteu/
A Interregltalia¢ Svizzer&/ISTATICINO

A RiverLab
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CONTRATTI DI FIUME

Agreement between entities (local and supralocal authorities, parks, water service managers) who have
responsibilitiesn the managementanduseof water, in land planningandin environmentalprotection.

Voluntary instrument for strategic and negotiated planning that pursuesthe protection, correct managementof
water resources and the valorization of river territories together with the protection from hydraulic risk,

contributing to localdevelopment

Proposes new approachaimedat a multidisciplinary and sharedplanningwith a watershedpoint of
view in contrastwith site-specificand sectoralinterventions

Buildinga resilient river community to cooperatefor acommongoal
Createand 2 ¢ Y S Nafiriftek vidéershedasa preciousand commongood
Respeciandresponsibilitytowardsindividualneeds

Promotesinnovative solutionsgettingout of ¢confort] 2 y' S €

o To o Po Do D»

Relevancef associationsgnd civil societyasan integralpart of the process

ERSAF |
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Main goals

HYDRAULIC WATER ECOSYSTEM

RISK QUALITY iy BIODIVERSITY FRUITION B

Topicsoften addressedn a sectoralway by politicsandlocalauthorities

Contrattidi Flumeproposesa new approachaimedat a multidisciplinaryand sharedplanning
with awatershedpoint of view
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Mera

Lambro Morla

Bardello Seveso Settentrionale  Morletta

Adda

[ Olona

Bozzente
Lura
Lambro meridionale

Reticolo Idrografico di Lecco

CdF in Lombardia

ella CdF Sottoscritti

-

- B Adda

Toscolano B Bardello

fase Lambro Settentrionale
Media Valle del Po
Mincio

I Olona

Bozzente
Lura
Lambro meridionale

B Seveso
B Morla e Morletta

b\ B Reticolo Idrografico di Lecco
, . Mera

CdF avviati con protocollo d'intesa
(151 Mella
830 Olona Meridionale

1 Media Valle del Po Oglio  Mincio B Toscolano
Olona Meridionale << ] .
LX) Bl Oglio

498 Comuni coinvolti
(su 1506)

5.504.341 abitanti
(su9.981.554)

9.704 Km? di territorio
(su 23.868 km?)

1981¢ Firstexperiencesn France

2004c¢ First Contratto di Fiume in
Italy (Olona River)

2007¢ Beginningof National
Meetings of Contratti di Fiume

2016¢ Nationalregulatory
recognition(D.LgsL52/2006)

2018¢ Birth of Contratti di Fiume

Observatorywithin the Environment
Ministry

T g,
‘3} &
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Regulatorycontext

A Water FrameworkDirective(2000 60/CE)
For water resourcessustainableuse and quality and quantity safeguard--> CdFconsitutesa measureof
water protectionandusaplan (Pianodi Tutelaed Usodelle Acquec PTUA)

A FloodRiskDirective (2007 60/CE)
Forthe evaluationof risksregardinghnumansafety environment economicactivitiesand cultural heritage

A Habitat Direttiva (92/ 43/CEE)
Tosafeguardand protect habitat andbiodiversity

A Agenda2030
AcionPlanof sustainabledevelopment

A National Strategyfor ClimateChangeAdaptation
Toenhanceresilienceof territories through populationinvolvementand active participation

A SoilSealingRegulations

ERSAF |
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Contratti di Flumeg NBSrelationship

NBS are multidisciplinary strategies with multiple achievable goals/benefits requiring
multiple skills to build a resilient territories in terms of climate change adaptation and
mitigation (heat island reduction, hydraulic risk mitigation, water quality enhancement,
fruition, X)

CdHs the technicaland political processfor NBSmplementationresultingfrom buildingthe
cooperationamongdifferent stakeholdersvith a watershedperspective
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CALUIDEASFOR DESEALINGAND PUBLICAREASREGREENINC
PROJEC FORCLIMATEEHANGRDAPTATIOKMNDMITIGATION

AIM:
to promote and disseminateSUDS; SustainableDrainageSystemand NBS¢ Nature Based
Solutionsasreliablesystemdo climatechangeadaptationand mitigation

Toencouragaviunicipalitiesto adopt NBSsistematicallyn future projects

Torepresentan examplefo future similarfinancing(first examplein italy)

+ - +
Infiltration Heatislands SupportBiodiversity
\
- >7
N
DA o

ERS/\F
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CRITERIA/MINIMUM REQUIREMENTS

A Not only hydraulicrisk mitigation and not only throughinfiltration wells
A Give priority to vegetated NBS

A Consider more plant types (grass, shrubs and trees)

A Ensure appropriate water treatment depending on drained surface
A Providefor rainwaterharvestandreuse

A Usematerialswith highReflectancdndex for nonvegetatedsuerfaces
A innovative urban greeareas(public parkstree6 2 EX X 0

NO

- Interventionsfor the treatment/lamination of flood spillways
- singleobjectivetechnicalsolutionsthat only involvethe useof @ 3 NNB/Ef NJ a U (biblz)infiieAtidh a €

wells laminationareag
ERS/AF |
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Evaluationcriteria

CRITERIAATTRIBUTES SUBATTRIBUTES |INDICATORSiIjit of measuremeni
Lowintensity stormwater Rainfallheightinfiltrated [mm]
eventsinterception
Invarianza Idrologica ed Surfacdamination |Laminationvolume/waterproof
Idraulica (RR7/2017)* volume hectare[m3/ha imp]

Subsurface Laminationvolume/waterproof

laminationvolume | hectare[m3/haimp]
Rainwaterharvestandreuse % rainfall harvestandreuse[%o]
De-sealingpriority Hydrauliccriticity class (RR7/2017)

Antropizationindex [%]

*Regolamento recante criteri e metodi per il rispetto del principio dell'invarianza idraulica ed idrologica ai sensi
dell'articolo 58 bis della legge regionale 11 marzo 2005, n. 12 (Legge per il governo del territorio)
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CRITERI|ATTRIBUTES SUBATTRIBUTH INDICATORSIit of measurement
Pollutantvolume Rainfallheightinterceptedandtreated
> Intercepted [mm]
.c_g
g Removakfficiency Typeof treatment
s

Pollutionrisk

Typeof drainedsurface

CRITERI|ATTRIBUTES SUBATTRIBUTESNDICATORSIit of measurement
Grass Surface [m2]
Shrubs Surface [m2]
Trees Surface [m2]
Wetlands Surface [m2]
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CRITERI/ATTRIBUTES |SUBATTRIBUTES INDICATORSIit of measurement

Aesthetics, N° of inhabitants who can benefit g N° of inhabitants within a 500 meters
health, recreatiorya new urban park diameter from the interventions site
and weltbeing | N°of inhabitants who can benefit g N° of inhabitants within a 500 meters
values an urban area with aesthetic diameter from the interventions site

Improvement and/or regreening
N° of inhabitants who can benefit g N° of inhabitants within a 500 meters

new sports/fitness/trekking areas ¢ diameter from the interventions site

new soft mobility
Degradedareasredevelopment

Urbanrestoration and citizenship

Heatlslands NBS withtrees Surface [m2]
reduction NBSwithout trees Surface [m2]
Wetlands Surface [m2]
GreenRoofs Surface [m2]

Trafficcalming

Con
E[T\\
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CRITERIJATTRIBUTES

SUBATTRIBUTES

INDICATORSIjit of measuremeni

CO2Zsequestration

Newtrees[n°]

CO2Zeduction

Waste Water Treatment Plant
energyconsumptionreduction

Rainfallheightinfiltrated [mm]

Sewersystem energy
consumptionreduction

Rainfallheightinfiltrated [mm]

Water supply energy
consumptionreduction

%rainfall harvestandreuse[%]

Car useaeduction

CRITERIAATTRIBUTES SUBATTRIBUTES INDICATORSIit of measurement
S More municipalityinvolved
©
1% Municiaplityinvolvedin
E Contratti di Fiume
©
<
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Results

Interventi CallDEIMP
© BESOZZO - Via Milano
BRESSO - Piazza Martiri della liberta
CANEGRATE - Via Partigiani
CARVICO - Via San Martino
CESANO MADERNO - Corso Roma
COLOGNO MONZESE - Via Alcide de Gasperi e Via della Resistenza
CUCCIAGO - Via Vignee e Via Spinada
CUSANO MILANINO - Via Stelvio
LURATE CACCIVIO - Vie Caio Plinio e Leonardo da Vinci
MEDA - Via degli Angeli Custodi
PAULLO - Via Martiri di Villa Pompeiana
SESTO SAN GIOVANNI - Via Molino Tuono
UGGIATE TREVANO - Via S.Gottardo
VAREDO - Via Kennedy

Presentedorojects: 23

Fundedprojects: 14

TotalvaluegY € c @

o000 OO0 O

Regionatontribution:
€E nNdyodpdn py

S

N
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Anthropizationindex

Indice Antropizzazione
[ 0-20%

[] 20-40%

B 40-60%
Bl >60%

Hydrauliccriticity class

Classe criticita idraulica

A
B B
[dc '»'\ 0\ ’
e
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REALIZED PROJECTS

CUCCIAGOParkingde-waterproofing(viaVigneeg via Spinadawith permeablepavementsandrain garden
BESOZZQParkingde-waterproofing(viaMilano)and parkredevelopmenthroughSuDS

VARED@Q De-waterproofingprojectinvolvingthe schoolof viaKennedy

SESTGANGIOVANN{E Skateparlde-waterproofing(ViaMolino Tuono)

PAULLQ Parkingarearedevelopmentand sewersystemimprovements(viaMartiri di VillaPompeiana)
CANEGRAIEParkingarearedevelopmentand sewersystemimprovements(viadei Partigiani)

CESANMADERNQ@ Redevelopmenbf CorsoRomathroughSuDS

Regione S
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Cucciago

Objective two-levelsparkingredevelopmento store and infiltraterainwaterlocallyinsteadof conveyingo
the sewersystem

H
Eiliale
v
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Works

Permeablepavementsmade of selflocking vibrated concrete with a
high percentageof voidsfilled with soilandgrass

Rrairgardenin the central part of the parking higher level to retain,
treat andinfiltrate excesgainwaterfrom permeablepavements

10 newtrees

Infiltration Trenches!

‘3}1'” oy
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TYPE OF NBS| SURFACE | DRAINED STORAGE
[m?] SURFACE fin| VOLUME [r#
Permeable 1771

Pavements
rain garden 623

GRASS SHRUBS TREES NEW
SURFACE fin| SURFACE Ffin | SURFACE fin| TREES
469 269 230 10
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New pluviometricstation
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Besozzo

Objective divert, collect and treat part of the rainwater froma Milano andalongsideparkings (1190 H)
conveyingo Bardelloriver

MICI'O Centrale .
Idroelettrica @

Bottazm 1 957

Vinis ‘.
b 4
e T B

Pasticgerna Anes
GlOFglO &C

Pasticceria
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Photo: Comuhe di Besozzo
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Works

Parkingand park accessarea de-waterproofing (700 m?) with permeable
pavementso store rainwaterandconveyto adry pond
Drypondfloodingcontrolled (196 m?) andbio-retention area(70 m?)

Wet pond (259 m?) with smallpermanentportion (70 m?)

Tanks(2 of 25 m3) to harvestrainwater (5-8%) form ex Sonninofactory
greenroof andreusefor irrigation

Photo: Comune di Besozzo
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Works

3 rows of shrubs (22 m? each one), to mark the
boundariesbetweenthe parkareaandthe parking

A mixedrow of trees and shrubswith a surfaceof 34
m? closeto the wet pond

2 largeareasof flowery meadows 157m? and 189m?

TYPE OF NB SURFACE | DRAINED STORAGE

SURFACE Bn | VOLUME [

Permeable 200

Pavements

Drypond 196 Ll 131.5
Wet pond 259 92

' Photo: Comune di esozzo

ERS/AF

ENTE REGIONALE PER | SERVIZI
ALUAGRICOLTURA E ALLE FORE

|

Regione
Lombardia




ione

Lor?\bardicl

Re

ENTE REGIONALE PER | SERVIZI
ALUAGRICOLTURA E ALLE FORESTE

o
N
N
o
0
o
m
S
o
c
-]
S
o
@)

Photo




Varedo

Objective divert rainwater from the mixed sewersystemand reuseit for non-potable purposes parkingand
the schoolentranceredevelopment
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Works.
Bioretention area(154.5 m?) alongthe parkinglot of ViaKennedy

Raingarden (1575 m?) to treat rainwater from schoolroof (currently dischargedinto the mixed sewer
system)

40 m3 storagetank to harvestandreuse2-3%of schoolroof runoff volume

Shrubarea(287m?)

TYPE OF NBS| SURFACE | DRAINED STORAGE
[m?] SURFACE fin| VOLUME [/

Bloretention 154.5 1074

areas 150

rain garden 157.5 1830
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