Emission to surface water from
greenhouse drip and spray applications
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Introduction

= EU Water Framework Directive (2000)

e Sound surface and groundwater by 2015
e Horticultural industry: almost zero emission by 2027

m Measurements Water Boards in surface water =
e Many exceedings

= Present PPP package under pressure
e Risk for less available PPP
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= Emission should be minimized
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Polder with only greenhouses: Nitrogen
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Problem PPP

Polder with only Greenhouses
s—— Number of PPP found in surface water in 2009
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=>»Variation per month

y WAGENINGEN I =»\ariation per year




WATERKRINGLOOPSLUITING SUBSTRAATTEELTEN
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Reasons for discharge

= Accumulation of Sodium
e In supply water
e In fertilizers

= Growth inhibition

e Root exudates
e Accumulation of Plant Protection Products (PPP)
e Microbial reactions

= Unbalanced nutrient composition
m Filter cleaning water

= Technical failures of equipment
= Other cultivation reasons
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Bassinwulling en neerslag neerslag
250

—wulling Neerslag
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Reference rose

Rainwater basin: 500 m3/ha
additional: tap water (1,8mmol/l) R :U_LE 1 ““ il
25% drain

Dry year (500mm rain)

Na mmol/l

Water usage: 1223 mm

Discharge: 18% (2200 m3/ha) 3 E'gg!'u'l!'i,mm“‘ ’;'_1111_

¢ [Na]> 4mmol/I 8o

e 100 d each day drain: open system 60
e drain 15-20m3/d
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Use of osmosis water

Water usage: 1223 = 1055 mm 20 \ \ \_\:
100 : - - _‘ T
Discharge: 18% (2200 m3/ha) & 5% [N MMIMSEXEE RN T

e no Na into the system: little discharge
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Root application
Spraying |

« Ca. 10% of applied preduct falls on.the
Substrate




Root pathogens
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meedruppelen
1 propamocarb
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bespuiting
meedruppelen 1 bitertanol
1 imidacloprid 1 dodemorph
1 penconazool
B8  mepanipyrim
behandeling om de 7 dagen

behandeling om de 6 weken blokken van 3 behandelingen met 1 stof



A. root application

Flows Reservoirs
PPP internal
external
mixing disinfection filter
tank tank filter
- cleaning
S dra{g\r/]vl?ter ot
basin condensation water
wastewater
crop tank
substrate+conducts
leakage sewage system

or surtace water
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B: spray application

mixing disinfection -
> tank tank filter
drainwater
tank
: : condensation water filter
basin alr and cleaning
greenhouse air LB
canopy PPP
wastewater
crop greenhouse tank
floor
substrate+conducts
leakage sewage system

or surtace water
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PPP substance emission, model calculations

reference 0SMosIs
water use 1223 1055
% discharge 18 5
propamocarb
crop uptake 78.2 81.3
dpgrndpd 16.1 16.7
discharge 4.6 0.9
leakage 1.1 1.1
Imidacloprid
crop uptake 63.0 80.7
degraded 8.4 11.2
discharge 26.3 5.2
leakage 1.7 2.2
mepanipyrim
crop uptake 73.6 74.2
_degraded 225 224
discharge 1.1 0.5
leakage 0.2 0.3
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Imidacloprid, 5 applications
Bl= recirculation water
Gr= waste water tank




Estimated extremes in emission of PPP

Low end of emission  [High end of emission

model crop (% of application) (% of application)
. pepper | 002 | 10 |
. ]

Crop application by spraying
Crop application in ebby/fow system

- Multr year analysis: emission depends on
moment of application and discharge

- Emission to air is significant and so far not addressed
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the water cycle, concept 1
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WATERZUIVERING

‘/;{qu&gnmii

|| opwerkine
OPHEFFING CONCENTRAAT

GROEIREMMING

“1| OPTIMALISATIE
BEMESTING

‘ 04
M YAI v,

ELT (3

ALGEN
TE
Y

/<)

B Kvl&\\
\\\‘~—\A
- : e

WAGENINGENNGCHE

Uiy

substraat

GLASTUINBOUW

WATERPROOF




Principles of purification

= Chemical/physical
e H,0,, Ozone, UV
= Adsorbtion
e carbon filter
= Filters
e reversed osmosis, membrane distillation, bio-membranes
= Biological activity
e constructed wetlands
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Advanced oxidation

m Commercial grower with UV disinfection equipment
e Additional H,0, dosing applied to get advanced oxidation

= [ests on degradation of PPP
o H,0,: 0-25 mg/
e UV-C (200-280nm): 0-1000 mJ/cm?
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Effect of H,0, + UV-C on PPPs
= Drainwater (before) compared
with treatments (after)
e 9-14 PPPs found in drainwater

e 30% of originally found PPPs
disappeared

e Others decreased by 60-100%
e Few: no effect




Goals for greenhouse horticulture

= Reuse as long as possible
e Water sources without [Na]
e No discharge on sewage system or surface water
e Reduction in costs for nutrients and water

m |f discharge Is needed, then purification

e Removal of PPP, nutrients (advanced oxidation, others In
development)

m Adapiation of application technigues

o More predators and integrated approach / resilience
e /mproved spraying techniques (lower volumes and pressures)
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