Modeling Activities: WP5

Collector and municipal sewer modeling:

Legend

= MAIN SEWER COLLECTOR

M Hydraulic-hydrologic model of the sewer collector around s

Lake Iseo and model calibration; ) - e

MUNICIPAL SEWER:
T MONTE ISOLA

M Hydraulic-hydrologic model of a municipal sewer: Corte RIS

MUNICIPAL SEWER:

Franca; — o Dees

MUNICIPAL SEWER:
~ CORTE FRANCA

MUNICIPAL SEWER:
PARATICO

M Measures of the inflow to the CSO of Corte Franca,
upstream the entrance of municipal line in the collector,
and of the flow discharged to lake;

M Corte Franca hydraulic-hydrologic model calibration;

M Installation of 2 portable automatic samples and of a
conductivity probe for the analysis of the water quality; = @

M Hydraulic monitoring and modeling of the CSO of Paratico along the collector; @

M Hydraulic monitoring and modeling of the CSO of Provaglio upstream the entrance in the
collector.
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Modeling Activities: WP5

Main sewer collector around Lake Iseo (East side)

Legend

T PUMPING STATICNS

% OVERFLOW WEIRS
—— MAIN SEWER COLLECTOR
A WWTP1: Paratico

PUMPING STATIONS
PARATICO: VIA MOLINO

ISEO: VIA RISORGIMENTO
ISEOQ: VIA COLOAMBERA
ISEQ:VIA DEI MILLE
ISEQ: VIA ANTONIOLI
ISEQ: VIA GIOVANNI XXIN
SULZANO: VIA BATTISTI
SULZAND: VIA CADORNA

SALE MARASINO: PORTO BS sewer System:

IDUSTRIALE

SALE MARASINO: VIA RINZICA : Drained area: 330 haimp;

SALE MARASINOG: VIA CURETTO
SALE MARASINO: VIA DANTE

Land use: mainly residential;

Equivalent population: 36292
p.€.;
Sewer system length: 23 km;

12 Pumping stations;

== fondazione
---*icar[plo
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Modeling Activities: WP5

Detailed hydraulic and hydrologic modeling of the municipal sewer system of
Corte Franca

el m‘“‘“ p— CN map: integration of information of Dusaf with
TR 2L bl a8 B land cover from satellite images analysis

Legend

@ ruviograi CORTE FRANCA_f

Y% CORTE FRANCA_If_staz_sollevamento tipologia_

. CORTE FRANCA_ff_scarico Condotta a pelo libero .

1 CORTE FRANCA_If_sfioratore Tubo in pressione
CORTE FRANCA_rfb CORTE FRANCA_rfn

pologia_ tipologia_

Condotta a pelo libero Condotta a pelo liber

=+ Tratto intubato = = = Tubo in pressione

e e A | . [ fondazione
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Modeling Activities: WP5

CSO of Corte Franca, upstream the entrance of municipal line in the collector
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Modeling Activities: WP5

Measured data: CSO of Corte Franca

2 ultrasonic sensors for
level measurement

outlet D=0.4 m

. 4——|ﬂﬁ=—
1 portable discharge 1 portable sampler
measurement device and 1 conductivity
(Doppler sensor) for stage- and temperature 1 tracimation sensor CSV

discharge curve calibration probe X




Modeling Activities: WP5

Coupling of hydrologic and hydraulic model of Corte Franca

FLO-2D: SWMM:
Calculation code for the bidimensional Calculation code for the hydraulic
hydrologic modeling modeling of sewer systems
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Modeling Activities: WP5

Results of hydraulic-hydrologic model of Corte Franca (FLO-2D — SWMM):
comparison between measured and calculated flow

Inflow CSO SF20COR (01/05/2017-01/05/2017) o2 Inflow CSO SF20COR (12/05/2017-12/05/2017)
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Inflow CSO SF20COR (06/06/2017-06/06/2017) 85 Inflow CSO SF20COR (28/06/2017-28/06/2017)
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Modeling Activities: WP5

Measures of discharges and pollutants concentrations

Measured data SF20COR: 05-Nov-2017 - 10-Jan-2018

[ [ \ \ [ [ [ I I i I [
| — Ipflow [U] Flow to collector [I/s] Il Rainfglj Corte Franca (time step: 10 min) [mm] {—

.

I
Typical concentrations in wastewater by literature [ mimgn]—

I I I I
4 TSS[mgh]|_|

Typical concentrations in wastewater by literature

00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00
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Modeling Activities: WP5

Measures of discharges and nutrients concentrations

Measured data SF20COR (05/11/2017-06/11/2017)
T I [ '|||'I""'“|||'l|||||"|"'l'||' T I [ | I [ I I I I [ I

| Inflow [ls] Flow to collector [I/s] [Illl Rainfall Corte Franca (time step: 10 min) [mm]
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Modeling Activities: WP5

First flush analysis

M-V curve
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Modeling Activities: WP5

First flush analysis of the CSO events for Total Nitrogen and Total

Phosphorus

M-V curve
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Modeling Activities: WP5

First flush analysis using conductivity data

Correlation between conductivity and TP Correlation between conductivity and TN
(average values)

(average values)

B T T 50 T T

45

% Average data * Average data | |
— — (R? = 0.460) — — (R?=0.575)

1.2 14 . . . . 1.2 1.4
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Modeling Activities: WP5

Measured data: CSO of Paratico

1 ultrasonic sensors for level

measurement with tracimation sensor :
1 portable discharge measurement

1 portab.le sampler device (Doppler sensor) for
(to be installed)  g¢age-discharge curve calibration




Modeling Activities: WP5

CSO of Paratico along the main sewer collector: comparison between discharged
flow measured and modeled

CSO SF5SEB2 Paratico (Via Marconi)

T T
|- Rainfall Corte Franca Borgonato (time step: 10 min) |

| A R

02/05 03/05

Flow CSO SFSEB2 model ¢ Flow CSO SF5SEB2 measures

Bod il -]

‘.;",,, S0% /&
©® WWTPR/Raratico!
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Modeling Activities: WP5

Measured data: CSO of Paratico

Measured data SF5SEB2: 09-Jan-2018
I

N [ \ [ [ [
— | Vcum: 5769 m | Discharged flow [I/s] Il Rainfall Samico (time step: 10 min) [mm] |—

® TN [mg/l]

|
09:00

4 TPmen |

|
09:00

4 NH4[mg/l]

09:00
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Modeling Activities: WP5

Hydraulic-hydrologic model of the municipal sewer system of Provaglio d’Iseo:
in the calibration phase

CSO of Provaglio, upstream the entrance of municipal line in the collector
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Measured data: CSO of Provaglio d'Iseo

a paratoia = 0.15 m

D 1 radar sensors for
. l—j level measurement

Ah soglia a monte della ] .

paratoia = 0.37 m Vg aYAs S upstream the sluice

Ah soglia al centro del ; | € gate
manufatto = 0.33 m \

D = 1600 mm

Ah emissario = 1.06 m

1 portable discharge

measurement device

(Doppler sensor) for
stage-discharge
curve calibration

D =1600 mm

Measured discharges at lateral weir SF1PRO
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Modeling Activities: WP5

Calculation of stage discharge curve: comparison between discharge calculated with
direct method (area velocity) and the one calculated through the stage-discharge
curve, where water depth is provided by radar.

Measured discharges at lateral weir SF1PRO (18/09/2017-19/09/2017)
| |
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