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» Management of runoff (end of 20¢ c): Sustainable Drainage Systems (SuDS)
= Collect and treat runoff at the source (retcher et al. 2015)

. . . Biofilter,
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filter strips pond
cell
i
Infiltration pond Biofiltration swale ‘ But also: Reed Bed Filter for urban runoff
(Tedoldi, 2017) (Roux, 2019) > Recent application
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Reed Bed Filter for urban runoff

- Fate of metallic micropollutants (MPS) (echesne et al. 2004, Gill et al. 2014, walaszek et al. 2018)

I - Process and operation of this filter for runoff water (volie et al. 2013, Branchu et al. 2018)

- Fate of orgam’c MP (PAH/THC) (Zhou et al. 2005, Leroy et al. 2015, Walaszek et al. 2018)

- Fate of emerging organic MP (AP, BPA, PAE)
- Caracterization of microbial communities and their roles in the filter

=» No data in Reed Bed Filter (few in other types of filtration systems)
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Context: European LIFE ADSORB Project

Construction of a vertical flow 1 conventional RBF

reed bed filter to treat road

LIFE17 ENV/FR/000398 runoff = RBF
Life Adsorb Built in 2019-2020

1 innovative RBF
-> Dissolved pollution

Better uderstand processes involved
during filtration
= Fate of organic and metallic MPs

Il Life Adsorb RBF (2020)
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1- The vertical reed bed filter (RBF)

The RBF in September 2020
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1 g N Localisation of the RBF

Runoff water : - ~600 m2each - Fed upstream alternatively

Parisian west ring road - 1 m deep =>» Since february 2021
(+ groundwater)
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3- Analysis

Substrates physico-chemistry :

pH, CEC, particule size distribution, TOC, N,
CaCo3 ...

( Metallic micropollutants (" Organic micropollutants (MPs) )

(MPs)
Contents of : Cd, Cr, Cu, Ni, Pb, Zn
Aqua regia + ICP-AES

- J

+ fine mapping of Metals
in sediments

Contents of : Polycyclic Aromatic Hydrocarbons (PAH),
Total Hydrocarbons (THC), Bisphenol-A (BPA),
Alkylphenols (AP: OP, NP, ...) and Phthalates (DEHP, ...)
Solvent extraction + GC-MS or UPLC-MS-MS

~

/Substrates microbial communities
Abondance of bacteria and fungi (MNP method)
Genetic diversity (Next Generation Sequencing)

Functional diversity (Enzymatic assays and EcoPlates ®)
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» Vertical profile of Nonylphenol content in RBF-C and RBF-1 between T0/T1 and
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RESULTS 3) Space-time evolution of Organic MPs

» Vertical profile of Nonylphenol content in RBF-C and RBF-1 between T0/T1 and
zone 1/3 (n=1)
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» Emerging Organic MPs accumulation (Mg/m3/year) in RBF-C and RBF-I between
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» Emerging Organic MPs accumulation (Mg/m3/year) in RBF-C and RBF-I between
TO/T1 and Zone 1/3 - LOG SCALE
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RESULTS 5) Microbial communities

» Abundance: Evolution of bacterial biomass (NPP/g dry) between T0/T1 and
Zone 1/3 (n=3) - LOG SCALE
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RESULTS 5) Microbial communities

» Function: Evolution of global enzymatic activity (GEA) between T0/T1 and
Zone 1/3 (n=3)
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RESULTS 6) Correlation between parameters

» Pearson matrix correlation : T1 campaign
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L Microbial communities : progressive colonization and spatial
heterogeneity = Which role ?
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Appendix

» Rainclean composition : carbonates, coconut fibre, pumice stone, coal ...

» Physico-chemical properties of substrates

oH T1 CaCO3T1 TOCT1 CECT1
(s/kg) (g/kg) (me/kg)
Sediment 7.5 22.3 | 151.0 138 |
Surface sand 9.0 0.6 4.6 15
Rainclean 9.1 15.1 [ 20.7 192 |
Deep sand RBF-C 8.8 <1 1.9 10
Deep sand RBF-I 9.4 0.4 2.4 48

» Flow of the filter The output flow is regulated to a maximum of 20
L/s during rain periods
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3- Biodegradation experiments c922

@ Columns set-up (triplicate)

- 3 substrates: sand, Rc and sediment =» Different
microbial and physico-chemical properties

- 3 OMPs : BPA, NP, OP

- 2 OMPs exposition: planted (Phragmites australis) and
unplanted.

- 2 controls: Abiotic and Unpolluted (al&gnplanted)

P. Australis

Glass beaker (1L)

Stainless-steelcolumns
(12*7cm or 7*7 cm)
Substrate : S, Re, Sdt
— sterile or not
Stainless steel clamp
Stainless-steelmesh
Aluminum structure
Planted condition : Sand and Rc  (to elevate columns)

o L
The different columns set-up . ' '
for the experiment

Unplanted condition : Sand, Rc and sediment
+ Abiotic and unpolluted controls : Sand, Rc and sediment

OMP :Organic MicroPollutant

Rc: Rainclean



The growth

METHODOLOGY chamber ased

3- Biodegradation experiments

@ Columns set-up (triplicate) —) @ Preincubation of 2 weeks
- 3 substrates: sand, Rc and sediment =» Different -. + 16h light ; 8h dark
microbial and physico-chemical properties . Cmor Growth
-3 OMPs : BPA, NP, OP | - 200 day; 15°C night. A
- 2 OMPs exposition: planted (Phragmites australis) and ‘ , 60% humidity
unplanted. Watering / 2 days
- 2 controls: Abiotic and Unpo[kutied (al\l{gplagﬁiﬂ) Contamination of columns by

NIRL . .
i saturating with waters
Glass beaker (1L)
oo * BPA: 2,57
| susraes, R sa Concentration
Stainless steel clamp (mg/L) (Gasperi * 4'NP . 3, 5
Nuiareicine. et al. 2021)
Planted condition : Sand and Rc  (to elevate columns) e 4-0P : 1

D S o
The different columns set-up . ' ' @ Incubation of 30 days
for the experiment Column sampling at 0; 1; 4; 7 ; 14 ; 30 days

Unplanted condition : Sand, Rc and sediment
+ Abiotic and unpolluted controls : Sand, Rc and sediment

OMP :Organic MicroPollutant

Rc: Rainclean
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3- Biodegradation experiments

@ Analysis +pH, TOC
Substrates . . .
OMPs Bacte:!al Overaltl. fM:::rto'brll Bacterial
contents g.e ne .'C enzym .a ic u. ¢ 'o. a abundance
diversity activity diversity
(Hg/g)
UPLC-MS/MS Illumina DNA Fluorescein Biolog Most Probable

sequencing
(V3-v4)

diacetate (FDA)

hydrolysis

EcoPlates™

Number (MPN)




METHODOLOGY

3- Biodegradation experiments

@ Analysis +pH, TOC
Substrates . . .
contents 8 . ym. ur . abundance
diversity activity diversity
(Hg/g)
. Fluorescein .
i [llumina DNA . Biolog Most Probable
UPLC-MS/MS sequencing d1aﬁe;at<le (FDA) EcoPlates™ Number (MPN)
(V3-V4) ydrolysis

Y
Impact of vegetation and OMPs
on microbial communities -
Role on biodegradation

Modelling of OMPs (bio)degradation 4 kinetic models used:
Kinetics (Boesten et al. 2014) Single First-Order (SFO), First-order multi-
compartment (FOMC), Hockey-Stick (HS)
Gmkin software package

(R)




