éawag

aquatic research
‘3 ‘

»

Konnen Schwammstadte giftige Schadstoffeinleitungen

reduzieren?
Masterarbeit— FS 2023
Leiter: Prof. Dr. Max Maurer, Betreuerin: Dr. Lena Mutzner

Marisa Poggioli | 27.05.2023




ETHzurich

Inhaltsverzeichnis

= Forschungsfrage

= Untersuchungsgebiet

= Mikroverunreinigungen

= Szenarien

= Ergebnisse und Diskussion
= Schlussfolgerung

= Ausblick

Marisa Poggioli | 27.05.2023 | 2



ETHzurich

Forschungsfrage

Konnen Schwammstadte giftige Schadstoffeinleitungen reduzieren?
1. Wie hoch sind Mikroschadstoffkonzentrationen im urbanen Abfluss?
2. Welche Auswirkungen hat das heutige graue System?

3. Verringert blau-grtne Infrastruktur die Belastung?
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Untersuchungsgebiet
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Mikroverunreinigungen
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Blau-Grine Infrastructuren (BGl)
Biortickhaltezelle (BC)
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Soil (600 mm)

Storage (150 mm)

Drain
0.5 mm/h

.70 mm/h

Durchlassige Flachen: Garten, Grinflachen, Verkehrsinseln

Durchlassiger Belag (PP)
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i 7 Surface

Storage (300 mm)

Drain
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7 mm/h

Undurchlassige Flachen: Parkplatze, landwirtschaftliche Wege

Alle Fotos aufgenommen durch G.B. Cavadini
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Grindach (GR)

Surface
(50 mm)

Soil (150 mm)

Drainage Mat (75 mm)
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Drain

Storage (1500 mm)
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Durchlassige Flachen: Garten, Grinflachen, Verkehrsinseln
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Szenarien
— All
SQ — CS
PP uw
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SQ Status quo
CB;E CB;Iroeree;ernotgn cell All All subcatchments
PP Pervious pavement | <o Combined system
uw Urban wetlands SS Separate system
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Okologische Risikobewertung

2 MAuslau f

Criuss =
QFluss

CFluss
aRQ =
¢ Grenzwert

Grenzwert:

1. EQS

2. PNEC

3. LC50/1000

aRQ acute risk quotient
EQS environmental quality standard
PNEC Predicted no effect concentration
. LC50 lethal concentration where 50%
of the organisms are killed
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Konzentrationen von Mikroverunreinigungen
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Entlastete Mikroschadstoffbelastung

SQ: Status Quo
BC: Bioretention cell
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Risikoquotient

SQ: Status Quo All: All Catchments CS: Combined System SS: Separate System

BC: Bioretention cell  GR: Green roof PP: Pervious pavement  UW: Urban wetlands
Arzneimittel: Diclofenac

Assessment aRQyax
B verygood (RQ<0.1)

good (0.1<RQ<1)
moderate (1<RQ<2)
unsatisfactory (2<RQ<10)
poor (RQ>10)

Scenarios

T AL

[0 @0 m

no event
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Risikoguotient

SQ: Status Quo All: All Catchments CS: Combined System SS: Separate System

BC: Bioretention cell ~ GR: Green roof PP: Pervious pavement  UW: Urban wetlands

Strassenabfluss: 6PPD-quinone

Scenarios Events # RQ>1
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GR “BE D ER BRE N EEH EER NNE B § 84
PP [ [ [ W | 0 Bl | § BN I B 70
uw BEE A R R EE N B BB ' B NEE H B 70
BE N ER BRE | N EEH EEN NG B § 85
BENER BRE EEH EEN NG B § 83
BENER BRE EEH EEN NG B § 83
- B BN BEE - N B EEN NNE B § 84
S HER B 0N NN | B | A BB BE N 45
BEE B0 B B EE BER BEE R R 85
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Assessment aRQyax
B verygood (RQ<0.1) B good (0.1<RQ<1) [ moderate (1<RQ<2)
[0 unsatisfactory (2<RQ<10) M poor (RQ>10) [ noevent

* same event as the one before
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Sensitivitatsanalyse

Relative sensitivity of total 6PPD-q load

g
o
1

v
187
-w

1.0 @

o
0.55

1 1 1 1
0.5 1.0 1.5 2.0

Relative concentration

BGl @ BC GR PP @ UW

« Konzentration linear sensitiv

Relative sensitivity of total 6PPD-q load

eawa

aquatic research

-
N
1

-—
o
1

o
(0]
1

o
(o))}
1

\ 4
/_\ f‘\ €
¢
L 4
1 1 1 1
0.5 1.0 1.5 2.0

Relative removal rate

BGl @ BC PP & UW

Entfernungsrate hat kaum

Auswirkungen auf BGI mit Infiltration
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Schlussfolgerung

= Quelle der Mikroverunreinigung relevant - BGI auf verschiedenen
Flachen angewendet

= Verringerung der Belastung bedeutet nicht gleich geringeres Risiko

= Hohes Risiko fur 6PPD-quinone und Diclofenac - Massnahmen
erforderlich

= BC beste BGI gefolgt von PP
= Entfernungsrate sensitiv fur BGI, welche nicht infiltrieren

= Konzentration ist wichtig = Kontrolle an der Quelle oder zirkulare
Wassernutzung
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Ausblick

Entferungsrate

Konzentrationen im Grundwasser

Gesundheitsrisiko fur Menschen

- Trinkwasser - Nicht-trinkbare Zwecke
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Blue-green infrastructures (BGI) can reduce contaminants in sewer overflows

“.Blue-green Tpfrastructure , Contaminants assessment

L Tl

Tire rubber leachate runoff
calculation:
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Total load of diclofenac for different scenarios
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Risk Quotient

SQ: Status Quo All: All Catchments CS: Combined System SS: Separate System
BC: Bioretention cell GR: Green roof PP: Pervious pavement  UW: Urban wetlands
Pharmaceutical: Diclofenac
Scenarios Events
SQ
BC All INENEREREEREEEER
GR All i 1B
PP All i1 IEREEER
UW_ All ] ]
BC CS HNNEERENRREEEER
GR CS i 1B
PP CS i1 IEREEER
UW_CS ] []
BC SS
GR SS
PP SS
UW_SS
Assessment aRQax
B verygood (RQ<0.1) B good (0.1<RQ<1) [ moderate (1<RQ<2)
[0 unsatisfactory (2<RQ<10) M poor (RQ>10) ] noevent
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Removal Rates

-ﬂ

6PPD- - Standford University (2020)
DPG 50 40 40
HMMM 50 40 40

_ Standford University (2020),
Diuron 20 10 40 Page et al. (2010),

Page et al. (2011),
Fairbairn et al. (2018) Mauffrey et al. (2017)
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First results of BGI scenarios
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Pharmaceutical: Diclofenac
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Sensitivity Analysis

(@] (@] -— -—
(0] [{o) o -
1 1 1 1

Relative sensitivity of h RQ>1 for 6PPD-q
o
5
1

®
o
L
1 1 1 1
0.5 1.0 1.5 2.0

Relative removal rate

BGl @ BC PP @ UW

éawag

aquatic research

@

il
o
o
o
(o}
5137
G o ®
(14
= o
©1.1-
2
=
i
c
(O}
]
£ 0.9+
©
c |2

p

1 1 1 1
0.5 1.0 1.5 2.0

Relative concentration

Bl @ BC ® GR " PP @ UW

Marisa Poggioli | 27.05.2023 | 24



ETHzurich

Concentrations of Micropollutants

eawa

aquatic research

g Q0

| =]
4e+00 - _ [1:2e+00
- o
S £ . 2
c x 8’ C;Dh
2 S0e01= , =1 2'3e+00- 1 -9.0e-01 D
® 2 o
c © o)
3 5 = 3
S - o m o w ® g
= " " G 2e+007 - “| F[6.0e-01F
(@) o =
= O
& 25601 " L5 O . [' . =
|
= o 2 (g
[ | O —
8 - - S 16+00+ g " 306019
o r'—l_'_l ) T
@
= - = .
00e+004 i . L0 0e+00- " - 0.0e+00
1 1 | || | 1
6PPD-q DPG HMMM IND OFH TWN

Micropollutant Site

Marisa Poggioli

| 27.05.2023

| 25



ETHzurich

Calculation of SMC
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Meyen: = Z Csite * Qsite - t

Qsite = Qoverflow T Qwwrp + Qcso

Revent

Qstreet = 10000 A Agtreet

Mevent

CwaShOff B Qstreet

SMC = median(Cwashoff)
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Dilution Factor
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