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Location of the PLAP sites.

Regulation

Annual average leacate concentration
(1 meters depth ) must not exceed
0.1 pg/L (model, lysimeter)

Pesticide concentration in groundwater
SZ must not exceed 0.1 pg/L.

How to use monitoring data in pesticide regulation.
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Typical layout of monitoring design at a loamy site.
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Monitoring

Average leaching of pesticides 1 m b.gs.
(drainage system, suction cups).

Measured concentraton | groundwater
screen (detection?%, detection?% above
0.1 pg/l, time series)
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Pesticides and their degradation products have increasingly been detected in Danish groundwater during the past decades. Ihis stresses the R ‘w
need for scientific based check-up of existing approval procedures and improved risk assessment tools. The Danish Pesticide Leaching Assessment h ‘3\ -
Programme (PLAP), initiated in 1998, is an intensive post monitoring programme evaluating the leaching risk of pesticides under field conditions ", .’k |
(www.pesticidvarsling.dk). The PLAP currently encompass five test sites representative of the dominant soil types and climatic conditions prevailing / /¥ (M 4 2
in Denmark. Groundwater table at all sites is shallow, enabling rapid detection of pesticide leaching. Cultivation of the PLAP sites is in line with the N Y
local conventional agricultural practice. Pesticides are applied at maximum permitted doses and in accordance with the regulations. Pesticides or % ’_.sf; LA/ |

degradation products in the groundwater downstream a site can thereby be related to the current approval conditions pertaining to the individual S/, {
pesticides. During 10 there have been 143 applications of pesticides and the leaching risk of 41 pesticides and 40 degradation products have p e [h"

been monitored. Selected monitoring results are summerised below.

Tylstrup Jyndevad Silstrup Estrup Faardrup
(Sandy soil) (Sandy soil) (Loamy soil) (Loamy soil) (Loamy soil)

Azoxystrobin (F)
Bentazone (H)
Bifenox (H)
Ethofumesate (H)
Fluazifop-P-butyl (H)
Glyphosate (H)
Metamitron (H)
Metribuzin (H)
Shed with automatic Picolinafen (H)
drain water sampler Pirimicarb (l)

Rimsulfuron (H)
—~ - Terbuthylazine (H)

Tebuconazole (F)

Amidosulfuron (H)

Fluroxypyr (H)
loxynil (H)
Mancozeb(F) [ ]
MCPA (H)
Mesosulfuron-methyl (H)
Pendimethalin (H)
Phenmedipham (H)
Horizontal wells Propiconazole (F)
Prosulfocarb (H)
Pyridate (H)
Triflusulfuron (H)
Chlormequat (GR)

Clopyralid (H)
4—- Buffer strip Desmedipham (H)

Fenpropimorph (F)

Florasulam (H)
lodosulfuron-methyl-sodium (H)
Linuron (H)

Metsulfuron-methyl (H)
Thiamethoxam (1)
Tribenuron-methyl (H)
Triasulfuron (H)

*  Degradation products are not monitored

Pesticide (or its degradation products) leached 1 m b.gs. in average concentrations exceeding 0.1 pg/l within
the first season after application.

in a single sample in concentrations exceeding 0.1 pg/l; average concentration (1 m b.gs.) below 0.1 pg/l

Pesticide (or its degradation products) was detected in either several (more than three) consecutive samples or
within the first season after application.

Pesticide either not detected or only detected in very few samples in concentrations below 0.1 pg/l.

Root zone leaching (1T m b.gs.) of pesticides or degradation products.
Colours indicate degree of leaching. H (herbicide), F (fungicide), |
(insecticide) GR (growth retardant) Leaching is determined as the
weighted average concentration in soil water (sandy) and drainage water

(loamy).

Tylstrup Jyndevad Silstrup Estrup Faardrup
(Sandy soil) (Sandy soil) (Loamy soil) (Loamy soil) (Loamy soil)

Azoxystrobin (F)
Bentazone (H)
Bifenox
Ethofumesate (H)
Fluazifop-P-butyl (H)
Glyphosate (H)
Metamitron (H)
Metribuzin (H)
Picolinafen (H)
Pirimicarb (1)
Propyzamide (H)
Rimsulfuron (H)
Terbuthylazine (H)
Tebuconazole (F)
Amidosulfuron (H)
Bromoxynil (H)
Clomazone (H)
Dimethoate (I)
Epoxiconazole (F)
Flamprop-M-isopropy! (H)
Fluroxypyr (H)
loxynil (H)
Mancozeb (F)
MCPA (H)
Mesosulfuron-methyl (H)
Pendimethalin (H)
Phenmedipham (H)
Propiconazole (F)
Prosulfocarb (H)
Pyridate (H)
Triflusulfuron (H)

Chlormequat (GR)

Clopyralid (H)

Desmedipham (H)
Fenpropimorph (F)

Florasulam (H)
lodosulfuron-methyl-sodium (H)
Linuron (H)

Metsulfuron-methyl (H) ]
Thiamethoxam (1)

Tribenuron-methyl (H)

Triasulfuron (H)

*  Degradation products are not monitored

Pesticide (or its degradation products) detected in wate rsamples from groundwater monitoring screens in
concentrations exceeding 0.1 pg/l.

Pesticide (or its degradation products) detected in water samples from groundwater monitoring screens in
concentrations not exceeding 0.1 pg/l.

Pesticide (or its degradation products ) not detected in water samples fromthe groundwater monitoring screens.

Pesticides or degradation products in groundwater samples. Colours
indicate degree of leaching. H (herbicide), F (fungicide), | (insecticide) GR
(growth retardant).

SELECTED MONITORING RESULTS

Leaching of a strongly sorbing pesticide
from the loamy soil at Estrup
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Precipitation and simulated percolation 0.6 m b.gs. (A) together with the concentration of
glyphosate (B) and AMPA (C) in the drainage runoff (DR. on the secondary axis). The nine-year
period includes four applications of glyphosate - the green vertical lines. Open symbols are values
below the detection limit of 0.01 ug/l. Detection of glyphosate and AMPA in groundwater monitor-

ing wells is shown in D and E.

Leaching of mobile metabolite
from the loamy soil at Silstrup
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Precipitation and simulated percolation 1 m b.gs. (A) together with the concentration of TFMP
(5-(trifluoromethyl)-2-(1H)-pyridinone) a metabolite of fluazifop-P-butyl in the drainage runoff (B) and ground-
water monitoring screens (C). The green vertical lines indicate the dates of fluazifop-P-butyl applications. Values
below the detection limit of 0.01 g/l are shown as 0.01ug/l (all graphs) and further represented by open sym-
bols in B.
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PPU
Metribuzin-diketo
PPU-desamino
Bentazone
Amidosulfuron
Desethylterbuthylazine
Bifenox-acid

Bifenox

2-amino-N-isopropylbenzamid Jyndevad : Jyndevad / 4
Picolinafen Suction aqups 1 Groundwater|monitofing screens ' L

AMPA |
Pirimicarb-desmethyl *
Fenpropimorph i
4-chlor-2-methylphenol B>=01 pg/l M<O0.1 pg/l | B>=0.1 pg/l B<0.1 pg/l
Azoxystrobin | | | ! ! ! !

Loamy soils

Frequency of detection (%) Frequency of detection (%)
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AMPA |

Desethylterbuthylazine

CyPM

Terbuthylazine
2-hydroxy-terbuthylazine
2-hydroxy-desethyl-terbuthylazine

Glyphosate

Tebuconazole
Bifenox-acid

Bentazone

Azoxystrobin
Desisopropylatrazin
Metamitron-desamino
CL153815
Metamitron

Estrup Estrup
Drainage system Groundwadter monitofing screens

Desethylterbuthylazine
Bifenox-acid

AMPA

CyPM

Terbuthylazine

TFMP
Desisopropylatrazine

Glyphosate

Bentazone
2-hydroxy-desethyl-terterbuthylazine
2-hydroxy-terbuthylazine
Propyzamid

Metamitron-desamino

Silstrup Silstrup

. Drainage system Groundwater morjitoring screens
Metamitron

RH24644

Desethylterbuthylazine
Terbuthylazine

Bentazone

Desisopropylatrazine
2-hydroxy-terbuthylazine
Metamitron-desamino
2-hydroxy-desethyl-terbuthylazine
Ethofumesat

Metamitron

Fluazifop-P (free acid)

Tebuconazole Faard

AMPA

Pirimicarb-desmethy!

Pirimicarb W >=0.1 pg/l W< 0.1 pg/l H>=0.1 ng/l E<01 ng/l
Propyzamid | | | : :

rup Faardrup
Drainage| system Groundwater monitoring screens

Frequency of detection in samples from Tylstrup and Jyndevad (soil water-sandy) and Estrup, Silstrup
and Faardrup (drainage water — loamy) as well as and groundwater monitoring screens, of the most
frequently detected 15 pesticides during the entire monitoring period Number of analysed samples
varies considerably among the different pesticides.

Comments or questions

Please contact

Preben: preben.olsen@agrsci.dk
Jeanne: jkj@geus.dk

Annette: aer@geus.dk




