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Onderzoeksvragen (Algemeen)

Collection

Collection
& Storage:

Grondwater vervuiling door nutriénten en gewasbeschermingsmiddelen?
Mate van afbraak/vastlegging? Is hergebruik mogelijk?

Systeem vrij van plant pathogene bacterién? Veilig water voor irrigatie?
Verbetering opperviaktewaterkwaliteit?



Onderzoeksvragen (Specifiek)

 Chemische Waterkwalitelit:

— Afbraak gewasbeschermingsmiddelen? Hoe
snel? Relatie met redox condities?

— Omzetting/vastlegging nutriénten? Welke
biogeochemische processen?
 Biologische Waterkwaliteit:

— Verwijderingsprocessen plant pathogenen tijdens
transport door aquifer? Sterfte? Filtratie?

— Kans op infectie gewassen? Hoe laag risico?
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Doel

 Inschatting waterkwaliteitseffecten:
— Intensief meetprogramma nieuwe 10ha MAR locatie
— Specifieke veldtesten naar reactiviteit & verwijdering
— Ontwikkeling computersimulatie model:
- Simulatie waterkwaliteit MAR locatie
« Optimaal ontwerp (chemisch & biologisch)
* Prognose prestaties op regionale schaal

* Inschatting risico’s plant pathogenen:
— Verwijdering in MAR systeem (lab en veld testen)
— Ontwikkeling integrale risico analyse (QMRA)
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Onderzoek Methoden (Chemisch)

Systeem schaal | Sub-Aquifer schaal
Infiltratie Abstractie (relatie geochemie & reactiviteit)

lTPush Pull l T
BESER] <« Test (PPT)
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Onderzoek Methoden (Biologisch)
Quantitative Microbial Risk Assessment (QMRA)

Kans op besmetting
infiltratie water?
(slootwater in drainage
systeem?)

Straining

Column

E B (removal) —>

Deklaag

Pathogan removal ,
. Die-off i in Water/sedlment
e AttachmentlDetachment

«c —>

Push-Through

Is 1 pathogeen in heel
veel m3 irrigatie water
een risico?

Dosis-Response
Experlmenten
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Nieuw MAR ssteem
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Bovenaanzicht

[ Infiltratieput
I Onttrekkingsput

B Monitoringsput
=1 Filter

Doorsnede

Holocene

Boxtel formatie
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Eem formatie

Urk formatie




Initiéle condities
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Monitoring

Monitoren infiltratie en
onttrekkingswater:

- Volumesin en uit

- Real-time sensors

- Analyse watermonsters

Monitoren grondwater:
- Real-time sensors
- Analyse watermonsters

Monitoring aquifer:
- Analyse bodemmonsters
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Selected bacterial
pathogens

Ralstonia solanacearum phylotype I1b (IPO1828rif)
Dickeya solani ipo2266 (strep)

Pectobacterium carotovorum 1Po1990 (strep)

« Broad host range
« Survival in water and soil
« Symptoms: brown rot, blackleg, soft rot
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R. solanacearum in surface waters

- Contamination with plant pathogens - irrigation water as disease inoculum

Surface water quality

NVWA tests surface waters 2x per year: no findings(@® )

Ralstonia solanacearum found (&) — restricted irrigation

Legenda Legenda
A 206_postet A 2018 _gosel
o 2016_rmpetet Bemonsteringspunten 2016 Noord . 2016 _regwet Bemonstenngspunten 2016 Zuid
Bar_verd_getd 207 Ber_ven_gedd_ 208
‘e
.
3 C AW
-™%a e
" Ny
: L4
ot
- Y&
. . .b
SRS N
o, 355
‘ﬂ;..‘
. T8y
. -..
s e
."
s H
e i - . .: > -
© .-
R, #a e b
te > e sy W P
° L M g e . :’ =
0t e S . 0 4
& 4 nhivt. = i S
R e e
. % .
s opt (Y 5, e,
-:. 0, ﬁh‘ ~ .0“.‘::- ..'.‘..‘.
£ AN LN —— ——
- —ae

NVWA, Rapport fytosanitaire signaleringen 2016




Batch
(die-off)

Results — Survival in water E
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Batch
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Results — Survival in water E

3 log reduction

100
g0
8o Temperature
L differences
o
1]
o

8] . .
20 Microbiota
30 I I I I present
20
S [T .. [
10 25 10 25 10 25 10 10

Temperature [C]

treatment

\natural 0,22 um filtered autoclaved low low
\ oxygen  oxygen +
drainwater NO3

aquifer water
B E. soclanacearum MWD, solani B P. carotovorum

]
TUDelft

14



Outflow: C, | Soil column — Bacterial transport

Outlook

. . . ‘g ==3|nflow: C

Quantitative scientific data = ’
 Treatment efficiency of soil passage Field-scale pathogen removal
Lab + Field scale PO

* Dose-response
(infective dose and acceptable risk?)

l
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QM R A * Greenhouse: Dose-response
L ) . . Hyacinth p
Quantitative microbial risk assessment + otato
+ Ralstonia

Pectobacterium
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Water safety management
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http://www.agrimar.nl/

Onderzoek Methoden (biologisch)
Quantitative Microbial Risk Assessment (QMRA)

Pathogen MAR Pathogen
Source Conc. treatment conc. in Exposure » Dose-
extracted |rrigation response

(Soil, Water) = Removal water

) STORAGE USE Disease o NO
wﬁﬁ?&* ) ’ c z@g isease
QMRA:
- How high is the infection
et risk when irrigated with
“] MAR treated water?
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