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Introduction

Lorraine (France): clay soil = arable lands drained > 14 % (until 70%)
Drainage: direct transfert of pesticides towards surface water =

* From 0.004 to 23.8 pg/L (chlortoluron peak, 16 pesticides studied)
(Vallée et al, 2015)

* From 0.02 to 5.97 pg/L (isoproturon and imazamethabenz-methyl)
(Accinelli et al, 2003)

* From 2.2 to 395 ng/L (metolachlor) (Novak et al, 2001)

- EU Water Directive (2000/60/EC): protect and improve
the water quality

‘Free Water Surface Constructed Wetland (FWS CW)": mitigation of pesticides
concentration transferred into the river schuitz et al. (1995), Tournebize et al. (2012)

Surface flow constructed wetland Surface of bed
(From National Engineering HandBook, 2002)
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= Effectiveness of CW may depend on: (no detailed list)
¢ Morphology: shape and dimensions, ratio length/width

O =

*  Molecules properties: K, solubility, K, DTs,

oc’/ ow’/

* Hydraulic parameters

Flow rate (Q) HRT = X
Water depth Q
HRT = Hydraulic Residence Time (h)

- Relationship between pesticides mitigation and these parameters is not very
clear in long-term study at field (no evident correlation)

WHAT are the FACTORS influencing the mitigation of
pesticides in CW and BY WHICH WAY?




Methodology — Pilot-scale wetland
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Pilot = under controlled conditions (flow rate, water level, volume)
Phytotronic room (20 £ 2°C, day/night ratio of 14/10 h, hygrometry of 70%, brightness of between 3100 and 3800 Ix)
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Do morphology of CW influence their effectiveness?
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Do pesticides properties influence their mitigation?
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Do hydraulic parameters influence CW’s effectiveness?




Results — Pesticides concentrations at the outlet
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Results — Pesticides concentrations at the outlet
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Higher pesticides removal for

longer HRT

- Higher sorption for higher
pesticides/substrates contact time

- Higher degradation

* During charge phase:
> [DMT] 2 [CYP] > [BSC]

In agreement with their K,
1.8<1.9<44<65(L/kg)

What's the effectiveness?
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Results — Eftectiveness ot the pilot

-> Mitigation calculated for one step of charge and discharge (for short HRT and long HRT)
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= Effectiveness ditch > pond
- ditch dimensions and shape could favor the mitigation ?

= Short HRT: mitigation BSC > CYP > DMT and (as previously)
* Long HRT: BSC = CYP = DMT >
- higher desorption of BSC/CYP + higher degradation of IPU/DMT

- Different processes will influenced molecules according to their properties
and are improved by a long HRT
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Results — Influence of hydraulic on etfectiveness

2 i HRT

Volume

Watendepth
. \x Low
2 High \ | 1.8 mL/min
25 mI&/mltrl: 1 cm depth
cm cep i 8 mL/min
,\'.1.5 cm depth
-5.0 -25 0.0 25 5.0

PC1 (70.3 %)

= Lower flow rate (water depth) = higher mitigation (whatever the HRT)
= Higher HRT = higher mitigation

—> Flow rate more influence the mitigation than HRT ?



Take home message

1. Do morphology of CW influence their effectiveness ? @)

Efficiency ditch > pond

—> but geometry or volume (and so hydraulic parameters #) = need
more investigations



Take home message

1. Do morphology of CW influence their effectiveness ? @)
Efficiency ditch > pond -

—> but geometry or volume (and so hydraulic parameters #) = need
more investigations

2. Do pesticides properties influence their retention ?
- Depend of the HRT

G Short HRT: higher pesticides removal for higher hydrophobic

Long HRT: different processes occurred according to properties and
could favored desorption



Take home message

1. Do morphology of CW influence their effectiveness ? @)
Efficiency ditch > pond -

—> but geometry or volume (and so hydraulic parameters #) = need
more investigations

2. Do pesticides properties influence their retention ?
- Depend of the HRT

G Short HRT: higher pesticides removal for higher hydrophobic

Long HRT: different processes occurred according to properties and
could favored desorption

3. Do hydraulic parameters influence CW effectiveness ?
pth (whatever

Higher effectiveness for lower flow rate and water de
HRT)

Higher effectiveness for higher HRT
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Perspectives

In the field : one drainage period = draining period followed by
stagnant period

What is the fate of pesticides during draining and stagnant period: are
pesticides sorbed, degraded in metabolites, or mineralised?

- distinction of flow rates

What is the effectiveness and repartition of pesticides for one complete
drainage period ?

- analysis in progress

10
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