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Challenging water (re)use
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Haaksbergen case study
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Subsurface irrigation

52.180° N

Reuse of alternative water
source for irrigation

 No direct contact with pollutants
and pathogens

« Less evaporation

« Nutrients provision to the field
(fewer fertilizers needed)

52.178° N-§ 4 52.178° N

O Monitoring well in SSI field with elevated chloride/bromide ratio from 2015-2017
Monitoring well in reference field (installed late 2018)
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Risks of OMPs in subsurface
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Biodegradation and TPs formation

lopromide

O | O
HO N N’\K\OH
OH | ' IH OH

HN\H/\O/

Aerobic/ © \Anaerobic

Microbial . . Electron L
oo Biodegradation e i oH
Diversity Acceptor 'T» . 0.__N____OH
) i ™ i
HN ﬁ l < H OH
"""';“O I 0 Mo A N ~.__OH
0 0
DDPI lopromide TP 341
Carbon
Substrate i . L. Anaerobic Redox conditions affect the TPs
Availability (,,‘I formation
|
NN
X 0
WAGENINGEN Xl DDPI TP 193
UNIVERSITY & RESEARCH 2 AquuconneCT

UNIVERSITEIT VAN AMSTERDAM



Micropollutants behaviour from a previous study

I
=1
I L
I
6 PM o O o: e® ] .Pm
| ¢ 24-H STP effluent A
. ? . -
’U? e o [ [ oo’l o.. .o [ 1] ] . :oo . L SSI field- Rhizosphere- Class
% [ ] - e & » @ I. [ 11 1] oo o ® °
VYt =-=-=-=- R e —.-'.;l'- -"; ——t e - SSi| field- Shallow gw - . pm
= . d & ® M
; * * .o' RS &S SSI field- Deeper gw{ . i
E ) Y [ ] * | ° 8 . Pm
= * . ; .
% ! o ' & SSI discharge to stream - . PM
0)2' .o Ir [
|
pM . ! - pm 0 20 40 60 80
o . . : = Total CoECs detected in this study = 89
|
l /
1 ®
. - — : - Pharmaceuticals, PFAS, pesticides,
Log_D (pH=7.4) artificial sweeteners, ...
Narain-Ford et al., 2022
CoECs: contaminants of emerging concern
- PM: high persistency and mobility
1X] pm: low persistency and mobility
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Focus of my study: Transformation Products

* Research focus: biodegradation of micropollutants and transformation products (TPs) formation in the

subsurface

 Methodology: application of patRoon to non-target screening data from the field

HRMS data

Data acquisition and pre-treatment
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> |
al f
. |

Parents

Al N

R

I

"TP componentization

t oA
JI.."_ -

TPs

Feature classification

UNIVERSITEIT VAN AMSTERDAM

TP annotation

AquaConnect



Next to

. —
Drain

Between
. —
Drains

Wet Year 2017/

Parent Compounds 2017

Next mini3 §Fifo

Next mini2 3 s 5 L4
Next minil[ 3 s 5 ]
' Next Rhizon 2 O > Il
[ Bet mini3 NN
Bet mini2 BT 27N
Bet minil 2 2N 1
 Bet Rhizon 2 (Il
[ Effluent 2 2N 1 I ]
0 5 10 15 20
mp BEMp EmP B MP

25

 Many TPs in effluent

* Most PCs and TPs detected next to infiltration pipe at ~1-2 m depth

* High persistency classes produce the most TPs
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Bet: in between infiltration pipes
Next: close to an infiltration pipe
PC: parent compound

TP: transformation product

Transformation Products- 2017
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e Most PCs and TPs in effluent

 Most PCs and TPs detected next to infiltration pipe at Rhizosphere (0.6 m bgl)
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Bet: in between infiltration pipes
Next: close to an infiltration pipe
PC: parent compound

TP: transformation product

Transformation Products 2019
| Nextmini3  mzema
Next mini2  (HE 2" .
_Next minil SIS
| Next Rhizon 4 I 8 (I [+ ]
) Bet mini3 NN
Bet mini2 2NN 2 N
Bet minil iGN
 BetRhizon HilEm 7 I
[ Effluent I 14 ] ]
5 10 15 20 25 30 35 40 45
mp EMp EmP B MP

Ground level

Rhizon (-0.6 m)
GW table (-0.67 m) ===

minil (-1.3 m)

mini2 (-1.8 m)

mini3 (-2.3 m)

AquaConnect



Bet: in between infiltration pipes

Take home messages e

TP: transformation product

Transformation Products 2017 Transformation Products 2019
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TPs are a large blind spot in our understanding of organic micropollutant transformation

Position in field and weather conditions important
Many more TPs accumulate in 2017 than in 2019

Depth of TPs depends on precipitation

Next step: identify transformation pathways and try to link this to environmental conditions

Overall goal: steer towards mineralization and away from persistent TPs
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Thank you for your attention
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