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BACKGROUND

crucial need to reduce non-point source agricultural inputs to achieve the aims of the European Water Framework Directive

semi-natural drainage ponds become increasingly important as removal measures for plant protection products in agricultural productive areas
behaviour of pesticide loads within drainage ponds is neither well monitored nor understood yet

drainage ponds can reach retention efficiencies that are comparable to larger wetland areas - demand of modifications to prolong hydraulic
residence times and to let natural transfer and transformation processes take effect
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AIM

» to monitor drainage ponds in daily resolution and to gain an improved understanding of reduction of herbicide load peaks from drainage flows before
reaching receiving river systems

METHODS Field (8.5 ha)

» consideration of different discharge routes of
herbiCide IOadS entering the drainage ponds rape 2015 | winter wheat 2016 Drainage pond (D 0.8m water level, @ 332m? surface area, 143m?volume, round-shaped)
» focus on 2 herbicide parent compounds (PC) Metazachlor | Pendimethalin
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7ab. 1: Characteristics of PCs and TPS — OA (oxalic acid), — ESA (sulfonic acid) in soil, water and sediment
(PPDB, 2017)
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Fig.1: Monitoring design of 10 week field campaign in = monthly tile drainage
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hydrological measurements

» investigation area drains via connected ponds in
the river system

» to capture the hydrological behaviour and daily herbicide loads in drainage
pipes, a daily monitoring from 10/2016 to 01/2017 after autumn application is
carried out

RESULTS A

15
5
=10
g
3 o5
Qutflow
% - - 0.0 = A
H drOIO EE : Dra!nage = Inflow = Outflow
T o
y ) sk | pipe o
£
8 o N _
4
10 3
S

-
|
%’;
LY

— Inflow = Quiflow
s - &-_gA;

Load
[mg/d]
IS =

Ground
[me/d] [m3d]
[mg/t ] [mg/d]
| I—
m
[mgft ] [ma/d]
m
[mgrt ]

ries]

=4
o
=05
[
@
Q
c
5]
O 03]
0.04 = <
Qutflow
259
20
1.59
©
©
SE 10
059 /\
\_\'\/J\_.-J
00 -
- ST o
S g S E S £
ES 10 = =
2 3 3 - 3 2 300
o E [ — —— o o
T < / — : —
JE—
- —
0 - — 04 - 0 =
0 25 0

50 25 50 75 0 25 50 75 50
days after application days after application days after application days after application

[mg/time se

Pond volume

N U3

Oct 01 oct 15 NovOl  Nov 15 Dec01  Dec 15 Jan 01
Date

Fig.2: Hydrology of drainage pond during monitorin, ) ) ) . . .
D gﬂ. od OJZT ob efEO 16 to Jag ¥ a'[r)y 2017 g g Fig.3: Concentration and load of the winter crop Fig.4: Concentration and load of the rapeseed Fig.5: Concentration and load of the rapeseed  Fig.6: Concentration and load of the rapeseed

herbicide Pendimethalin applied in autumn 2016 herbicide Metazachlor applied in autumn 2015 transformation product of  Metazachlor: transformation product of  Metazachlor:
(kfoc= 8942-27578 [ml/q], DT50 water = 4, DT50 (kfoc= 72.5-83.5 [ml/g], DT50 water = 216, DT50 Metazachlor — OA (kfoc= 25 [mil/g], DT50 soil =  Metazachlor — ESA (kfoc= 5 [ml/g], DT50 soil =
soil = 39.8-187, DT50 sediment = 16 days) at inlet soll = 3-21, D750 sediment = 21 days) at inlet 53-137) at inlet (black) and outlet (red) of  60-171) at inlet (black) and outlet (red) of

(black) and outlet (red) of drainage pond during (black) and outlet (red) of drainage pond during drainage pond during monitoring period 2016 drainage pond during monitoring period 2016
monitoring period 2016 monitoring period 2016
N S A o Tab.2: Herbicide and TP retention amounts reaching the drainage pond (RAC = regulatory
s acceptable concentrations (UBA,2017))
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pendimeteln amount received at | retention of load within
. Fiow brection samples summary _ _ _ _ compliance of threshold value
_ tile drainage inflow drainage pond . _
5 o _ o _ o at tile drainage outflow
= s A0 AL R 1 Mo R herbicide during monitoring during monitoring
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5 Howz - Metszeior m ez Merszachior - 9 herbicide concentrations .
§ 0.00 GW?2 - Metazachlor - OA B GW?2 - Pendimethalin - /'n macrophytes and 50//d % mg % mg com pl iance RAC [ug}fl]
Station | Date Metazachlor [g/1]| Metazachlor - OA [pg/I]| Metazachlor - ESA [pog/l]{Pendimethalin [pg/l] Sediments < LOQ/' no H H
o s [iowsaislont o o7 o surface runoff samplgs n Pendimethalin 0.0008 25 63 16 yes 0.63
500 , ] _ 2016 due to low rainfall (2016, 3.18kg)
Fig.8: Sediment concentrations (1:10 water eluate:  zmount
250 LOQ Pendimethalin=0.025 and Metazachlor=0.01 Metazachlor
ug/l: solid sediment LOQ=0.05 mg/kg) within (2015, 3.91kg) 0.0003 11 12 1 yes 0.88
e on e | o fen e ey drainage pond. Two samples were taken from a flat "
Fig. 7" Herbicide concentrations in zone in flow direction (DT1_A) in April 2017. The
ggéu'n dwater (3m depth). Gauge GWI PCs Pendimethalin and Metazach/or and the TPs of Metazachlor — ESA 0.05 1084 34 675
‘ Metazachlor were determined.

shows concentrations close to pond and GW2
a t ﬁ e/ d 5/ te' * LOQ = Limit of quantification

FINDINGS

» pond surface water: detection of highest loads for TPs Metazachlor — OA und — ESA (Fig.5, Fig.6); first flush delivered high concentrations of PCs Pendimethalin
and Metazachlor at pond inlet (Fig.3, Fig.4), even though Metazachlor application was in year 2015

»groundwater: GW1 (close to pond) showed low concentrations of all target compounds, because of effluent groundwater condition (Fig.2.);
in GW2, only Metazachlor — TPs were detected in considerably higher concentrations (Fig.7)

» sediment: only concentrations of TPs Metazachlor — ESA and — OA detected, in flow direction higher (Fig.8)
» retention efficiency: ¢ retention 34% in drainage pond (12 to 34 % for mobile and up to 63% for non mobile compounds) = correlation of retention efficiency and
kfoc for PCs; mobile Metazachl/or — TPs showed good retention though low kfoc, but found in resoluble part of sediment samples (Fig.8)
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