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Preface

In 1998, the DanishParliament initiated the Danish Pesticide Leaching Assessment
Programme (PLAP)which isan intensive monitoring programme aimed at evaluating
the leaching risk of pesticides under field conditions. The Danish Goverfuneed the

first phase of the preagmme from 1998 to 2001. The programme has now been prolonged
three timesinitially with funding from the Ministry of the Environment and the Ministry

of Food, Agriculture and Fisheries for the period 202009, and presently with funding
from the Daish Environmental Protection Agen@PA) for the period 2010 to 2018
Additionally, funding for establising a newtestfield (with a basal till overlaying chalk)
designatedo be included in the monitoring programme for 2@03.8 was provideth

the Damsh National Budget fothe fiscal yearof 2015. The establishmenof said new

test fieldwas howevergdelayed andotinitiateduntil the autumn 02016. Therefore, the
present report doesot include any data from this field separate report with théle
ACharacterization and AP i el diog wdés$i grmowke
published duringuutumn2017. In April 2017, PLAP received founding until 202ia the
Pesticie Strategy 20172021 set by the Danish Government.

The work was conductdaly the Geological Survey of Denmark and Greenland (GEUS),
the Department of Agroecology (AGRO) at Aarhus University and the Department of
Bioscience (BIOS) at Aarhus University, under the direction of a management group
comprising Annette E. Rosenbom (GH), Preben Olsen (AGRO)Nora Badawi
(GEUS), Eline Bojsen Haarder (GEU%)s Wollesen de Jonge (AGRO), CarstBn
Nielsen(BIOS), Steen Marcher (DanidBPA) and Anne Louise Gimsin@anishEPA).

Lea Frimann Hansen (DanigPA) charsthe steering groupna the members are Steen
Marcher(Danish EPA)Anne Louise GimsingDanish EPA)Hans Martin Kiih{Danish
EPA), Erik Steen Kristensen (AGRQJhristian Kjeer (BIOS)Claus KjgllefGEUS)and
the projecieader Annette E. Rosenbom (GEUS)

This report preseatthe results for the period May 1998ne2016. Resultsincluding

part of the period May 1999une2015 have been reported previougKjeeretal., 2002,
Kjeer et al, 2003, Kjeeret al, 2004, Kjeeret al, 2005c, Kjeert al, 2006, Kjeeret al,
2007, Kjeeret al, 2008, Kjeeret al, 2009, Rosenborat al, 2010b,Kjeer et al, 2011,
Bruschet al, 2013a Brischet al, 2013b,Brischet al, 2015, Brischet al, 2016
Rosenbonet al, 2016. The presenteport should therefore be seen as a continuation of
previous reports with thenain focuson the leaching risk of pesticides applied during the
monitoring period 204-2016.

The report was prepared jointly by Annette E. Rosen{@®ElS) Eline Bojsen Haarder
(GEUS), Nora Badawi (GEUS), Frants von Platidallermurd (GEUS), Lasse
Gudmundsson (GEUSETarl H. HansefGEUS),Preben OlsefAGRO), Finn Plauborg
(AGRO) and Carsten B. Nielsen (BIOS). While all authors contributed to the whole
report, authors were responsible for separate aspects as follows

1 Pesticide and fomide leaching: Annett&. Rosenbom Eline Bojsen Haarder and
Preben Olsen

1 Agricultural management: Preben Olsen.

1 Soil water dynamics and water balances: Annette E. Rosenbom, Finn P)dtibwrg
Bojsen Haardeand Carsten B. Nielsen.

1 Pesticide analysiguality assuranceéNora Badawi
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Annette E Rosenbom
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Summary

In 1998, theDanish Parliament initiated the Pesticide Leaching Assessment Programme
(PLAP), an intensive monitoring programme aimed at evaluating the leaching risk of
pesticides and/or their degradation products (metabolites) under field conditions. The
objective of he PLAP is to improve the scientific foundation for decisigking in the
Danish regulation of pesticides. The specific aim is to analyse whether pesticides applied
in accordance with current regulations will result in leaching of the pesticide and/or its
degradation products to groundwater in unacceptable concentrations.

Compared to earlier PLAReports, this report presents the results of the monitoring
period July 2014June 2016 comprising 9921 single analyses conducted on water samples
collected at th five PLARfields: two sandy fields (Tylstrup and Jyndevad) and three
clayey till fields (Silstrup, Estrup and Faardrup). In this period, PLAP has evaluated the
leaching risk of 15 pesticides and 28 degradation products after applying the maximum
allowed dose of the specific pesticide in connection with a specific cite 43
compounds include 12 compounds not evaluated in PLAP previously (marked in red in
Table 0.1).

Highlights from the monitoringeriod July2014i June 206:

A

The degradation product of many triazole fungicides, 1,2,4triazole, is still
being detected in groundwater in concentrations above 04lg L™

With indications of 1,2 4riazole being a threat to the quality of groundwater, the
Danish EPA enforced restrictios 20140n the use o€ertain fungicide found

to be asource forl,2,4triazole in the terrestric environment. Additionally,
leaching of the degradation product 1;fjdzole was evaluateth PLAP in
connection with the use of tebuconazole agdunsgi in cerealsn 2014on the
two sandy fields Tylstrup and Jyndevad and thedlagey till fields Estrup and
Faardrup. Theesultsshow that 1,2 4riazole can leach to the groundwaded at
Estrupin concentrations of up to 0.26y L. 38 groundwater samples out of 590
had al,2,4triazole concentration exceeding 0.1 pg (Table 0.1) A general
decreasing level of concentration with deptlthe groundwater zonadicated a
surface neasource. With the exception of Faardrdy2,4triazole was detected
in groundwatersample beforethe spraying with tebuconazol®ok place At
Estrupsomebackground concentrations were aboverdgailatorylimit of 0.1 pg
L1, Thereforeit is not possibléo fully relate the detectioria the groundwateto
the specific application of tebucazoleat the two sandy fields amdEstrup since
the measuremestmay be influenced by other sources such as prior use of other
fungicidesor seed dressingo evaluate the leaching of 1,Zréazole as a result
of the application of other parent fungles the following fungicides were
applied at Jyndevad i) epoxiconazole to winter wheat in May 2015 ii)
prothioconazole to winter wheat fhune2015and iii) propiconazole in spring
barley undersown with clovergras&t Tylstrup the applications werei)
prothioconazoldo winter wheat in May 2015 and iprothioconazole to winter
wheat in June 2013\t Faardup the applications wergprothioconazol tevinter
wheat in May 2015 and)ipropiconazol to spring barley in June 20Ibe 2014
restrictions wa not enforced on the use of prothioconazdiecause
prothioconazol only formminor amounts of 1,2;%iazole in soilaccording to the
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EFSA(2007)Conclusioron the peer review of prothioconazdRrothioconazole
is tested in PLAP to confirm that 1,2dazole is noformed by degradation of
prothioconazoleFollowing the epoxiconazole and prothioconazole application in
2015, an increase in the concentration of @a&ole in water collected from 1
m depth and groundwater monitoring wells was dete@&eéaardruponly one
detection (0.01 pg/Lwas found following the periodSeptember 2015 to May
2016duringwhich monitoring wasemporarilystogpeddue toanalysis expenses
At Jyndevad the applicatioms2015resulted in a concentration level at 1 npithe
exceeding 0.1 pg L (Figure 3.8).The outcome reveslthat1,2,4triazole is
present irthe variably saturated zone (1 m depthbath of the sandy fields but
alsoatthetwo clayey till fields.

Repeatal application of azoxystrobin cause increas in CyPM detections
exceeding 0.1 ug L in the groundwater

CyPM is adegradatiorproduct of azoxystrobinvhich isused against fungi. In

the period June 2004June 2014 azoxystrobwasapplied five times at Silstrup

and six times at Estrup. At both fislgroundwater samples collected following
each application have revealed a concentration pulse of CyPM moving into the
groundwater increasing in both nmiaum concentration and duration after each
application. Detections in water samplakenfrom a horisatal well irstalled in

2 m depth, which became operational at both fields in early 2012, underlines this
pattern. Possiblenderlyingrelationships to these findings are under evaluation
in PLAP.

Flupyrsulfuron -methyl and three of its degradation productshave not been
detected in the groundwater

Flupyrsulfuronmethyl was applied to winter wheat at Jyndey@dtober 2014
andMarch2015)and FaardrugNovember 2014nd April 2019. Following these
applications, flupyrsulfuromethyl and its three degradatiproducts INJV460,
IN-KC576 and INKY374 were included in the monitoring programme. None of
the compounds were detected in the groundwater. OrKYB74 was detected

in the variablysaturated zone at Jyndevadour samples

Snowmelt once again causedetection of dyphosateexceeding 0.1 pg tin

the groundwater

As in the beginning of 2013, snowmaelt Estrupseens to causenedetection of
glyphosate exceeding 0.1 g in the groundwatein March 2016 i.e.more than

two years after applicatiolilso, heavy rain events in AuguSteptember 2015
triggered a detection in the groundwater of 0.09 ffgBven thougrsuch events
trigger detections of high concentrations in the groundwater and the fact that
glyphosate and its degradation product AMR#&vebeen detecteth relatively

high concentrations through the varialsigturated zonehe two compounds still

do not seem tposea constanthreat to the quality of the groundwater

A split application of mesotrionetriggers short-term leaching resultingin a

mesotrionedetection exceeding 0.1 pg-Ltin the groundwater

The herbicidemesotrionewas applied in maizéwo-fold in May-June2015 at

Estryp andin June 201%t Silstrup Thesetwo applications triggerechore or less
immediate detections ohigh cacentratios of both mesotrione and its

degradation product MNBAn drainage (1 m depth)lhe applicationat Estrup
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furtherresulted ilfmesotrioneand MNBA being detecteth groundwater 11 days
after the second applicatiomth water from 3.5 m depthaving a mesotrione
concentratiombove0.1 pg L2 In all there were three detections of mesotrione in
groundwater.

A Long-term leaching of the degradation product CGA 108906 generates
further assessmentn the National Groundwater Monitoring (GRUMO) and
the Waterworks Dirilling Control
CGA 108906is a degradation product of metala| which was used against
fungus (blight) in potatoes in 2010 on the two sandy Pfialds. CGA 108906
is still being detected in groundwater samples from these fields in conimeTgrat
up to 0.34ug L (Table0.1). Metalaxy+M and its two degradation produ@§A
62826 and CGA 108906were included in PLAPbecause the Elddmission
directive for metalaxyM from 2002 presented material revealippyonounced
leachingof the two degraden productsAt the national approval of metalaxyl
M in Denmark in 2007 the Danish EPA was aware ofdbgradation produst
and asked for test in potatoes in PLAP as soon as possible with regard to the
planned crop rotatiorAfter the first yeas of detections in PLAP, metalaxy¥
was banned in Denmark in December 2013 and was recently included in the
revised analysis program of the National Groundwater Monitorimg f@r
drinking water wells in the \Aterworks Drilling Contral In the latter, CGA
108906is already thesecondmost frequently detected compouiiksults from
PLAP were als@entto EFSA in connection with the-evaluation of metalaxyl
M in EU.

A Initial results indicate no leaching of hree degradation products of
bentazore through sandy sols
The degradation products of bentazor&hydroxy-bentazone, -Biydroxy
bentazone and hethyltbentazone were included in the monitoring programme
at the two sandy fields Tylstrup and Jyndevad following the application of
bentazone to spring barléy May 2016. None of the compounds have yet been
detecteceven hough bentazanhas leached in high concentrationslto depth
within two months afterearlierapplicatiors at JyndevacBentazor has, however,
never been detected in concentrations exceedingg11! in any groundwater
sampledrom the two sandy soilfResultsafterafull two-yearmonitoringperiod
will reveal, whether the degradation products appear 1 m depth and
groundwater in the lorag term.

Throughout the monitoring period (1992019 115 pesticides and/or degradation
products $1 pesticides and4degradation product$jave been analysed in the PLAP,
which comprises five fields (1.2 to 2.4 ha) grown with differagticulturalcrops. The

64 degradation products originate from 8estcides of which three have not themselves
been analysed in PLAP (fludioxonil, mancozeb and tribenrurethyl). Of the 8
pesticides §1+3), 17 resulted in detections of the pesticide or its degradation product in
groundwater samples in concentrations exicepd.1ug L. 16 of these T pesticides
resulted in detectionsf the pesticide and/or itkegradation product(&) samples from 1

m depth (from drains or suction cups) exceedingu@.1 . Only 4 of the T pesticides
resulted in detections indicatirggrelatively high longerm leaching risk through sandy
soils (metalaxyM, metribuzin, rimsulfuron and tebuconazole), whergasthers plus
tebuconazole revealed a certain leaching risk through fraatlagely tills (azoxystrobin,
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bentazone, bifenox, mbdfumesate, fluazifo-butyl, glyphosate, mesotrione,
metamitron, propyzamide, pyridate, terbuthylazitégre it should be emphasised that
1,2,4triazol causing the presented leaching risk for tebuconazole at both sandy soils and
fractured clayey tills @ be the outcome of other applied fungicides aedd dressing

This is evaluted further in PLAP and a 1;Bj#zol screening is initiated iDanish
National Groundwater Monitoring Programme (GRUMQhe following11 pesticides

did not result in any dettion in water samples collected from the variedayurated zone

(via drains and suction cups) saturated zone (via groundwater well screens situated at
1.54.5 m depth): Aclonifen, boscalid, chlormequat, cyazofamid, florasulam,
iodosulfuronmethyl, linuron, metsulfuroamethyl, thiacloprid, thiamethoxam and
tribenuronmethyl. Additionally, 12 pesticides resulted in detections in water samples
from 1 m depth (drains or suction cups) in yearly average concentrations not exceeding
0.1ug L and from groudwater but in lover concentrations.



Table 0.1(Same as Table 8.5)5 pesticides an@8 degradation producthave been amgsed in PLAP in the period

July 2014 June 206 of which 12 compounds have not beemaluatedn PLAP before i6 red. The number owater

samples analysed collected from the Variaddyurated Zone (VZ; drains and suction cups), Saturated Zone (SZ;
groundwater screens) and irrigated water (Irrigation) are presented together with the results of analysis on samples from
VZ and SZ giveras number of detections (Det.), detections >@ 1 fiand maximum concentration @™ conc). For

water used for irrigationhe detected concentration in g is presented in brackets) {ndicate no detections.

Pesticide Analyte Number of samples Results of analysis
from: \74 Sz
VZ SZ lrrigation | Det. >0.1 pg L Max conc|Det. >0.1 pg L' Max conc.
Aminopyralid Aminopyralid 54 103 1(0.05)| O 0 - 2 0 0.06
Azoxystrobin Azoxystrobin 129 290 25 1 0.11 7 0 0.03
CyPM 129 290 123 32 1.00 69 13 0.52
Bentazone Bentazone 118 219 3(0.01;--)| 39 0 0.06 14 0 0.02
6-hydroxy-bentazone 10 53 2(-) 0 0 - 0 0 -
8-hydroxy-bentazone 10 53 2(-) 0 0 - 0 0
N-methyl-bentazone 10 53 2(-) 0 0 - 0 0
Bromoxynil Bromoxynil 24 70 0 0 - 0 0
Clomazone Clomazone 45 118 1(-) 0 0 - 0 0
FMC 65317 45 118 1() 0 0 - 0 0
Diflufenican Diflufenican 52 100 6 0 0.02 0 0
AE-05422291 52 100 0 0 - 0 0 -
AE-B107137 50 109 4 0 0.03 2 0 0.03
Fluazifop-P-buthyl TFMP 39 124 0 0 - 0 0 -
Fludioxonil CGA 192155 88 366 4() 0 0 - 1 0 0.05
CGA 339833 88 355 4() 0 0 - 1 1 0.37
Flupyrsulfuron-methyl Flupyrsulfuron-methyl 58 345 2(-) 0 0 - 0 0 -
IN-JV460 58 345 2(9) 0 0 - 0 0
IN-KC576 58 345 2(-) 0 0 - 0 0
IN-KY374 58 345 2(-) 4 3 0.45 0 0 -
Foramsulfuron Foramsulfuron 70 174 23 2 0.32 4 0 0.04
AE-F092944 70 174 1 0 0.01 0 0 -
AE-F130619 70 174 9 0 0.02 7 0 0.03
Glyphosat Glyphosate 134 273 48 5 0.32 21 1 0.13
AMPA 134 273 114 10 0.21 16 0 0.06
loxynil loxynil 24 70 0 0 - 0 0
Mancozeb EBIS 30 152 2(9) 0 0 - 0 0 -
Mesotrione Mesotrione 89 267 1() 34 13 3.30 3 1 0.13
AMBA 89 267 1() 4 0 0.04 0 0 -
MNBA 89 265 1(-) 13 1 0.46 1 0 0.02
Metalaxyl-M Metalaxyl-M 44 152  2(-) 0 0 - 30 1 0.11
CGA 108906 43 152 2(0.029;-) 21 2 0.20 98 9 0.34
CGA 62826 43 152 2(0.071;-)| 8 0 0.03 44 1 0.15
Metrafenone Metrafenone 43 84 0 0 - 0 0 -
Propyzamid Propyzamide 15 54 0 0 - 0 0
RH-24580 15 54 0 0 - 0 0
RH-24644 15 54 0 0 - 0 0
RH-24655 15 54 0 0 - 0 0
Prosulfocarb Prosulfocarb 27 65 1() 0 0 - 0 0 -
Tebuconazole 2014  1,2,4-triazole 195 590 4 () |130 78 0.45 |278 38 0.26
Epoxiconazole 2015
Prothioconazole 2015
Fluroxypyr Fluroxypyr-methoxypyridine 1 16 0 0 - 0 0
Fluroxypyr-pyridinol 1 16 0 0 - 0 0
Triasulfuron Triazinamin 3 16 0 0 - 0 0
Sub total 43-45(15-17 Pesticides; 2Begradation product 2434 7449 38 606 147 598 65
Percent 25% 75% 0.4% |25% 6% 8% 1%
Total 9921

The results of the PLABonitoring n the periodvlay 1999 June 206 havecontributed
to the regulatory work in different manners, some of which are summarized in the
following examples:

A Clayeytill soils are more vulnerable to kaching compared to sandy soils
Both the number of detectionslam depth (water from suction cups and drg&)a
and in groundwater revetilatmore pesticides and/d¢ineir degradation products
leach throughthe clayey till thanthroughthe sandy soils, which makes them

9



generally more vulnerable to leachind.ongterm leaching of degradation
products in high concentrations is detected at the sandy fields, whereas both
pesticides and their degradation products are found to leach more
dynamidy/momentarily through thelayey till fields due to the presence of
biopores ad fracturesThe aim of including th@ew clayey till field overlaying

chalk (Lund) in PLAPis to contribute to an improved understanding of the
vulnerability ofclayey tills and hereby improve the early warning in relation to
leaching througlthese

Degadation products can leach in concentrationgxceeding 0.1 pd. " in up

to five years after application

PLAP results indicate that the pesticide metribuzin applied to potatoes is retarded
in the plough layer and then very slowly released and degradedket
metribuzin. This compound leaches over a long period to the groundwater, and is
detected in concentrations exceeding Qd L for up to five years after
application.This type of longterm leaching is not possible to capture with the
current desciption of sorption incorporated imodels but the conservative
Danish approach to modelling assures that compounds with a high leaching risk
are bannedNew guidance on how to more accurately describe this type of
sorption willsoonbe available.

Pesticde degradates like TFMP, often more soluble than the pesticide, have

a relatively high leaching potential especially associated with heavy
precipitation events shortly after application

After four applications of fluazifofP-butyl, where the dose for thed latter was
reduced by regulation, theeatherwithin the first week after application was
imperative for the numbers of detections of TFMP. To be able to assess the risk
of leaching it is therefore important ioake use ofipdated and relevant climate
data in regulatory model®enmark is working to improve this in the ETbday

data from the period 1961990 is applieds standard climatic conditions fiatJ
includingDenmark

The very toxic degradation product nitrofen can be formed in soil after
application of bifenox

Detections of nitrofen in water from drainage resultedtha Danish EPA
announcing bifenox to be banned in Denmark. Wanufactureimmediately
removed bifenox from the Danish market before the ban was finally issued in
Dermark

The degradation potential in the plough layer is crucial fo the leaching risk

of pesticides and their degradation products

An example of this is MCPAwhich does not leach to the groundwalbecause

of significant microbiological degradation in the ploughdayMCPA was only
detectedonce;in a groundwater sample collected shortly after a significant rain
event.
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Results coveng the period May 1999une 20% have been reported previously (Kjegr
al., 2002, Kjeeret al, 2003, Kjeeet al, 2004, Kjeeret d., 2005c¢, Kjeeet al, 2007, Kjeer

et al, 2008, Kjeert al, 2009, Rosenborat al, 2010b, Kjseet al, 2011, and Brischt

al., 2013a, Brisclet al, 2013b, Brusclet al, 2014, Brusctlet al, 2015 Briischet al,
2016 Rosenbomet al, 201§. The presenreport should therefore be seen as a
continuation of previous reports with the main focus on the leaching risk tdiges
applied during Jul014June 206. All reports and associated paeviewed articlesan
befound at: www.pesticidvarsling.dk.
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11l ntroducti on

In Denmark, untreated groundwaigusedas drinking water. As Denmark is intensively
cultivated, there is a public concern about pesticides and their degradation products being
increasingly detected in groundwater during the past decaitee 1989 this has initiated
monitoring programmes reporting on the quality of the Danish groundwater (the Danish
National Groundwater Monitoring Programme; GRUMO; Thorktal, 2015) and the

effect of agricultural practices (Pesticide Leaching Assessiifrogramme, PLAP). The
reported results have and are still continuesly adressed in the regulation of pesticides.
GRUMO results seem to indicate that this combined effort has reduced the detection
frequence of pesticides and/or their degradation produdtse groundwater collected

from depth of up to 20 m.

The detection of pesticides in groundwater over the thase decadeksasfuelled the
needfor enhaning the scientific foundation for the existing approval procedure for
pesticides and to improube present risk assessment tools. A main issue in this respect
is that the EU assessmgeand hence also the Danish assessment of the risk of pesticide
leaching tagroundwateris largely based on data from modelling, laboratory or lysimeter
studies. Howeer, these types of data may not adequately describe the leaching that may
occur under actual field conditions. Although models are widely used within the
registration process, their validation requires further work, not least because of the limited
availaility of field data Boesten, 2000 Moreover, laboratory and lysimeter studies do
not include the spatial variability of the soil parameters (hydraulic, chempigaical and
microbiological soil properties) affecting pesticitlansformation anéeaching. This is

of particular importance for silty andayey till soils, where preferential transport may
have a major impact on pesticide leaching. In fact, various field studies suggest that
considerable preferential transport of several pesticides oacarslépth of 1 m under
conditions comparable to thoseepentin Denmark (Kérdel, 1997]JacobsemndKjeer,

2007 Rosenbonet al, 2015.

The inclusion of field studies, i.e. test plots exceeding 1 ha, in risk assessment of pesticide
leaching to groundwat is considered an important improvement to the risk assessment
procedures. For example, the US Environmental Protection AgenciERA$ hassince
1987included fieldscale studiesniits risk assessmentBesticides that may potentially
leach to the graudwater are required to be included in field studies as part of the
registration procedure. The LEPA has therefore conducted field studies on more than
50 pesticides (US Environmental Protection Agency, 1998). A similar concept has also
been adopted with the European Union (EU), where Directive 91/414/EEC, Annexe VI
(Council Directive 97/57/EC of 22 September 1997) enables field leaching study results
to be included in the risk assessments.

1.1 Objective

In 1998, the Danish Government initiated the Pesitigaching Assessment Programme
(PLAP), an intensive monitoring programme with the purpose of evaluating the leaching
risk of pesticides under field conditions. The PLAP is intended to serve as an early

13



warning system providing decisianakers with advancearning if otherwiseapproved
pesticides leach in unacceptable concentrations. The programme focuses on pesticides
used in arable farming and PLAP monitors leaching at five agriculturalfiedds
representative of Danish conditiori® increase this repsentability a newvelayey till

field will be included in PLAP from 2017.

The objective of the PLAP is to improve the scientific foundation for decmigking in

the Danish registration and approval procedures for pesticides, enabling field studies to
be included in risk assessment of selected pesticides. The specific ainramalyse
whether pesticides applied in accordance with current regulations keadhe
groundwateat levels exceeding the maximum allowable concentration qfgL1?.

1.2 Structure of the PLAP

The pesticides included in the PLAP were selected by the D&R/ighon the basis of
expert judgement. At presentl Ppesticides and4 degradation products have been
included in the PLAP. All the compoundralysedsince 199%re listed in Appedix 1.

Net Precipitation
<150 mm
150 - 200
200 - 250
B 250-300
< B :00-350
- 350 - 400
- > 400 mm
Sandy soil

(o 4 ® Claytill

Jyndevad

100 km

Figure 1.1. Annual net precipitation across Denmahkti://www2.mst.dk/Udgiv/publikationer/1992/&03-9581-
5/pdf/87503-95815.pdfin Danish) and the geographical location of the five PLAP fiflgistrup (sandy)Jyndevad
(sandy),Silstrup (clayey till), Estrup (clayey till) andFaardrup (clayey till) included in the ranitoring programme
of 19992016and the new PLAP fieldund (clayey till) to be included in PLAP frorduly 2017 It can be seen that
the span in net precipitation observed imBark iswell represented bghe PLAP fields.
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Soil type and climatic conditions are considered to be some of the most important
parameters controlling pestie leaching. ©day, he PLAP encompasséve fields that

are representative of the dominartilstypes and the climatic conditions in Denmark
(Figure 1.1). The groundwater table is shalbvall the fieldsthereby enabling pesticide
leaching to groundwater to be rapidly detected (Table 1.1). Cultivation of the fidldd>

is donein accordancevith conventional agricultural practice in taeea The pesticides

are applied at maximum permitted doses and in the manner specified in the regulations.
Thus any pesticides or degradation products appearing in the groundwater downstream
of thefields canbe related to the current approval conditiansl usepertaining to the
individual pesticides.

Results and data in the present report stem frorfiviheestfields thatwere selected and
established during 1999. Monitoring was initiated at Tylstrupgddyad and Faardrup in
1999 and at Silstrup and Estrup in 2000 (Table Th¢ sixth PLAP field at Lund has
recentlybeenestablishecand monitoring initiatedrom July 2017 (not included in this
report)

Table 1.1.Characteristics of the five PLAfieldsincluded in the PLARMonitoring for the period 1992016 (modified
from Lindhardtet al.,2001).

Tylstrup Jyndevad  Silstrup Estrup Faardrup
Location Brgnderslev Tinglev Thisted Askov Slagelse
Precipitatiod (mmy1) 668 858 866 862 558
Pot. evapatinsp? (mmy) 552 555 564 543 585
Width (m) x Length(m) 70x 166 135x1® 91x185 105 x 120 150 x 160
Area (ha) 12 2.4 1.7 1.3 2.3
Tile drain No No Yes Yes Yes
Depths to tile drain ()n 11 11 1.2
Monitoring initiated May 1999 Sep 1999 Apr 2000 Apr 2000 Sep 1999
Geological characteristics
i Deposited by Saltwater Meltwater Glacier Glacier/meltwater Glacier
i Sediment type Fine sand Coarse sancClayey till Clayey till Clayey till
T DGU symbol YS TS ML ML ML
i Depth to the calcareous mat(m) 6 519 1.3 1i 42 15
i Depth to the reduced matrix Ym >12 1012 5 >57) 4.2
i Max. fracture depth (m) T T 4 >6.5 8
I Fracture intensity i3 m depth T i <1 11 4
(fracturesm'®)
T Ksin C horizon (ns?) 2.0-10° 1.3-10% 3.4-106 8.0-108 7.210%
Topsoil characteristics
T DK classification JB2 JB1 JB7 JB5/6 JB5/6
i Classification Loamy sand Sand Sandy clay loanr Sandy loam Sandy loar

/ sandy loam

i Clay content (%) 6 5 18i 26 10i 20 14i 15
i Silt content (%) 13 4 27 20i 27 25
i Sand content (%) 78 88 8 50i 65 57
T pH 4i4.5 5.616.2 6.77 6.5/7.8 6.416.6
T TOC (%) 2.0 1.8 2.2 1.77.3 14

DYearly normal based on a time series for the period 1981The data refer to precipitation measured 1.5 m algosend
surface

2 Large varation within the field.

3 Maximum fracture depth refers to the maximum fracture depth found in excavations and wells.
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Field characterization and monitoring design are described in detail in Lindétaait
(2001). The present report presents the resiiltise monitoring period May 1999une

2016, butthe main focus of this report is on the leaching risk of pesticides applied during
July 201471 June2016. For a detailed description of the earlier part of the monitoring
periods (May 1999 June2015), see preious publications on http://pesticidvarsling.dk/
publ_resul/index.html.Within the PLAP the leaching risk of pesticides is evaluated on
the basis of at least two yearsRifAP monitoring data.

For some pesticides the present report must be considetedipary because they have
been monitored for an insufficieperiodof time.

Hydrological modelling of therariably-saturatedzone at each PLAReld supports the
monitoring data. The MACRO model (versio2f see Larsbet al.(2005), was used to
describe the soil water dynamics at ediehd during the entire monitoring period from
May 1999 June 206. The fivefield models have been calibrated for the monitoring
period May 199BJune 2004 and validated for the monitoring period July 2Do4e
2016.

Scientifically valid methods of analysis are essential to ensure the integrity of the PLAP.
The field monitoring work has therefore been supported by intensive quality assurance
entailing continuous evaluation of th&nalyses employed. The quality assucan
methodology and results are presented in Section 7.
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2.1 Materials and methods

2.1.1 Field description and monitoring design

Tylstrup is located in northern Jutland (Figure 1.1). The test field covers a cultivated area
of 1.2 ha (D m x 166 m) and is practically flat, with windbreaks bordering the eastern
and western sides. Based on two soil profiles dug in the buffer zone around the test field
the soil was classified as a Humic Psammentic Dystrudept (Soil Survey Staff, 1999). The
topsoil is characterised as loamy sand with 6% clay and 2.0% total organic carbon (Table
1.1). The aquifer material consists of an approx. 20 m thick layer of marine sand sediment
deposited in the Yoldia Sea. The southern part is rather homogeneousingpastitely

of fine-grained sand, whereas the northern part is more heterogeneous due to the intrusion
of several sit and claylenses (Lindhardtet al., 2001). The overall direction of
groundwater flow is towards the west (Figure 2.1). During the mamgtgeriod the
groundwater table was approx. 248 m b.g.s. (Figure 2.2R\ brief description of the
sampling procedure is provided in Appendix 2 and the analysis methods iretgder
(2002). The monitoring design and test field are described inl detiaindhardtet al.

(2001). In September 2011, the monitoring system at Tylstrup was extended with three
horizontal screens (H1) 4.5 m b.g.s. in the Sdtdktern corner of the field (Figure 2.1).

A brief description of the drilling and design of H1 igen in Appendix 8.

Groundwater
flow

—==Horizontal monitoring screens (NEW)
Sample point for horizontal screens
@® Vertical monitoring wells

B Piezometer
O Shed

Iy Suctioncups, TDR and
Pt-100

A Rain Gauge
|:| Buffer Zone

0 50 m

Figure 2.1 Overview of theTylstrup field. The innermost white area indicates the cultivated land, while the grey area
indicates the surrounding buffer zone. The positions of the various installatiomsliaeded, as is the direction of
groundwater flow (arrow). Pesticide monitoring is conducted monthly ang/éalfy from suction cups and selected
vertical and horizontal monitoring screens as described in Appendix 2, Table A2.1.
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2.1.2 Agricultural management

Management practice during the 2016 growing seasons is briefly summarized below
and detailed in Appendix 3 (Table A3.1). For information about management practice
during the previous monitoring periods, see previous monitoring reports available on
http//pesticidvarsling.dk/monitor_uk/index.html.

Liming of the field was done 15 September 2014 using 4 bhéime. Having been disk
harrowed and stubble cultivated the field was sown with winter wheat 22 September (cv.
Mariboss). The wheat emerged 2 Gmo 2014, and was sprayed with the herbicide
flupyrsulfuron on 30 October 2014 and the fungicide tebuconazole on 14 November 2014.
Spraying with flupyrsulfuron was repeated on 9 April 2015. Only the degradation product
1,2,4triazole from tebuconazole wascluded in the monitoring. On 14 May 2015
fluroxypyr and florasulam were used against weeds and prothioconazole against fungi.
These substances were not monitored as parent compounds, bigcprathole may
degrade to 1,2:riazole, which was already miored. A last application of
prothioconazole was done 12 June 2015.

The winter wheat was irrigated once applying 26 mm on 21 July 2015. A catch crop of
oil seed rape (cv. Akiro) was broad sown simultaneously with an application of
glyphosate (not monited) against weeds on 20 August. The winter wheat was harvested
8 September yielding 74.0 hkg haf grain (85 % dry matter) and 46.4 hkg'raf straw
(100% dry mater) was removed on 10 September.

The field was ploughed on 22 March 2016. A crop of gpbarley (cv. Evergreen) was
sown 15 April 2016 and on 21 April 2016 a catch crop of clover grass mixture
(AgrowGrass 350 MidiMaize). On 1 May, the spring barley emerged. The field was
sprayed on 19 May 2016 with the herbicide bentazone. Bentazone afttuteits
degradation products -Methyl bentazone, -Bydroxy-bentazone and -Bydroxy
bentazone were included in the monitoring. The field was irrigated 27 mm on 9 June
2016.

2.1.3 Model setup and calibration

The numerical model MACRO (version 5Larsboet al., 2005 was applied to the
Tylstrup field with a model domain covering the soil profile to a depth of 5 m b.g.s,,
always including the groundwater table. The model was used to simulate water and
bromide transport in the variabsaturated zone during the full mtoring period May

1999 June 2016 and to establish an annual water balance.

Compared to Rosenboatal.( 2016 ) , one additional year of
the MACRGOsetup for the Tylstrup field. The setup was therefore calibrated for the
monitoring period May 1999 une 2004 and Avalidatedo for f
2004June 2016.

Daily time series of the groundwater table measured in the piezometers located in the
buffer zone, soil water content measured at three different depths (25¢ @d@Grecm

b.g.s.) from the two profiles S1 and S2 (Figure 2.1) and the bromide concentration
measured in the suction cups located 1 and 2 m b.g.s. were all used in the calibration and
validation process. Data acquisition, model setup, and results relatsidhutated
bromide transport are described in Barlebal. (2007).
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2.2 Results and discussion

2.2.1 Soil water dynamics and water balances

The model simulations were generally consistent with the observed data, thus indicating
a good model description of the oviésmil water dynamics in the variabbaturated zone
(Figure 2.2). The overall trends in soil water saturation were simulated successfully
except for the summer period of 2014. Here the model was not able to capture the drop
in soil water at all depths {gfure 2.2BE). During the last eight hydraulic years, excluding
spring 2013, the level of water saturation at 25 cm b.g.s. was overestimated and the initial
decrease in water saturation observed during the summer periods at 25, 60 and 110 cm
b.g.s. was leswell captured.

Thedynamics of the groundwater tablere to some extent captured even though the
groundwater table declined approx. 0.5 m in the summer period 2014 without it being
captured by the modéFigure 2.2B).

The resulting annual water bal@nis shown for each hydraulic year of the monitoring
period (JulyJune) in Table 2.1.

In the recent hydraulic year, July 200%ne 2016, precipitation and the actual
evapotranspiration were in the high end of the range observed, since the monitonmng bega
at the field and also compared to the normal value. This results in the groundwater
recharge/percolation and level also being high compared to the other hydraulic years
(Figure 2.2AB). The monthly precipitation pattern for the hydraulic year 22056 was
medium to high compared to earlier years, though precipitation in October 2015 was very
low compared to earlier years and normal values.

Table 2.1 Annual water balance fdFylstrup (mm y%). Precipitation is corrected to soil surface according to the
method of Allerup and Madsen (1979).

Period Normal Precipitation Irrigation Actual Groundwater
precipitatior?) evapotranspiration recharg®
01.05.9930.06.99 120 269 0 112 156
01.07.9930.06.00 773 1073 33 498 608
01.07.0030.06.01 773 914 75 487 502
01.07.0130.06.02 773 906 80 570 416
01.07.0230.06.03 773 918 23 502 439
01.07.0330.06.04 773 758 0 472 287
01.07.0430.06.05 773 854 57 477 434
01.07.0%30.06.06 773 725 67 488 304
01.07.0630.06.07 773 1147 59 591 615
01.07.0730.06.08 773 913 126 572 467
01.07.0830.06.09 773 1269 26 600 695
01.07.0930.06.10 773 867 27 424 470
01.07.1030.06.11 773 950 57 506 501
01.07.1130.06.12 773 923 24 501 446
01.07.1230.06.13 773 803 0 528 275
01.07.1330.06.14 773 852 48 440 460
01.07.1430.06.15 773 1064 78 562 581
01.07.1530.06.16 773 1093 53 502 644

D Accumulated for a twanonth period? Normal values based on time series for J9@B0.
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Figure 2.2. Soil water dynamics &alylstrup : Measured precipitation, irrigation and simulatedgelation 1 m b.g.s.

(A), simulated and measured groundwater table GWT (B), and simulated and measured soil water saturation (SW sat.)
at three different soil depths (C, D and E). The measured data in B derive from piezometers located in the buffer zone.
The measured data in C, D and E derive from TDR probes installed at S1 and S2 (Figure 2.1). The broken vertical line
indicates the beginning of the validation period (July 200de 2016).
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2.2.2 Bromide leaching

Bromide has now been applied three times (199®32and 2012) at Tylstrup. The
bromide concentrations measured until April 2003 (Figure 2.3, Figure 2.4 and Figure 2.5)
relate to the bromide applied in May 1999, as described further in é€jadr (2003).
Leaching of the bromide applied in March 200®\&luated in Barlebet al. (2007).
Bromide applied late August 2012 show an expected time delay from the suction cups 1
m b.g.s. to 2 m b.g.s. (Figure 2.3) and in the monitoring wells M3, M4, M5 (Figure 2.4)
and H1 (Figure 2.5). Bromide is detected at itwoimg well M4 within the first year after
application, whereas the bulk tracer arrives at M1, M3 and M5 after more than 2 years.

Suction cups - S1 —=—2m

Bromide (mg/L)

Bromide (mg/L)

Jan 2014
Jan 2015
Jan 2016

Tan 2006
Jan 2013 ¥ =37

Jan 2008 4

Jan 2004 %
Jan 2005
Jan 2007 §
Jan 2009 §
Jan 2010

Jan 2011 §
Jan 2012

Jan 2003

Figure 2.3. Measured bromide concentration in the varisddyurated zone atylstrup. The measured data derive

from sucion cups installed 1 m b.g.s. and 2 m b.g.s. at locations S1 (A) and S2 (B) indicated in Figure 2.1. The green
vertical lines indicate the dates of bromide applications.
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2.2.3 Pesticide leaching

Monitoring at Tylstrup began in May 1999 and encompasses the pesticides and
degradation products shown in Appendix 7. Pesticide applications during the latest
growing seasons are listed in Table 2.2 and are, together with precipitation and simulated
precipitation, shown in Figure 2.6.

It should be noted that precipitation in Table 2.2 is corrected to soil surface according to
Allerup and Madsen (1979), whereasrqmation (1 m b.g.s.) refers to accumulated
percolation as simulated with the MACRO model. Pesticides applied later than April 2016
are not evaluated in this report and they are not included in Figure 2.6, but such
compounds are nevertheless listed inl@&h2.

The present report primarily focuses on the pesticides applied from 2014 and onwards,
while the leaching risk of pesticides applied before 2014 has been evaluated in previous
monitoring reports (see http://pesticidvarsling.dk/publ_result/indeX.htm
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Figure 2.6.Application of pesticides included in the monitoring programme, precipitation and irrigation (primary axis)
together with simulated percolation 1 m b.g.s. (secondary axigylstrup in 2014/2015 (upper) and 2015/2016
(lower).
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Table 2.2 Pesticides analysed &ylIstrup . For each pesticide (P) and degradation product (M) the application date
(appl. date) as well as end of monitoring period (End mon.) is liRtetipitation and percolaticeme accumulated
within the first year (Y 1 Precip, Y ® Percol) and first month (MS1Precip, M ® Percol) after the first application.
Cmeanrefers to average leachate concentrati@nif'] at 1 m b.g.s. the first year after application. See Appendix 2 for
calculation method and Appendix 8a@le A8.1) for previous applications of pesticides.

Crop Applied Analysed Appl. End Y1t Y188 M1t M1 Chmean
product pesticide date mon. precip.percol.precip.percol.
Potatoes 2010 Fenix Aclonifen(P) May 10Jun 12 958 491 62 12 <0.01
Titus WSB PPU(M) May 10Dec 12 958 491 62 12 0.0k-
0.02"
PPUdesamino(M) May 10Dec 12 958 491 62 12 <0.01
Ranman Cyazofamid(P) Jun10 Jun12 981 499 128 17 <0.01
Ridomil Gold MetalaxytM(P) Jul10 Mar15 934 514 127 43 <0.01
MZ Pepite
CGA 108906(M Jul 10 Mar15 934 514 127 43 0.03
0.12
CGA 62826(M) Jul10 Mar15 934 514 127 43 <0.0:
0.02"
Spring barley 2011 Bell Boscalid(P) Jun 11 Dec12 959 467 106 20 <0.01
Spring barley 2012 Fox 480 SC Bifenox(P) May 12Dec 12 803 338 100 23 <0.02
Bifenox acid(M) May 12Dec12 803 338 100 23 <0.05
Nitrofen(M) May 12Dec12 803 338 100 23 <0.01
Mustang forte Aminopyralid(P) May 12Apr15 852 335 121 22 <0.02
Winter rye 2012  Boxer Prosulfocarb(P) Oct 12 Mar 15 507 285 79 49 <0.01
Potatoes 2014 Maxim 100 FS CGA 339833(M) Apr 14 Mar 16 1178 699 86 17 <0.03
Fludioxonil(P)
CGA 192155(M) Apr 14 Mar 16 1178 699 86 17 <0.01
Dithane NT EBIS(M) Jun 14 Mar 15 1134 654 93 34 <0.02
Mancozeb(P)
Winter wheat 2014 Orius 200 EW 1,2,4triazole(M) Nov 14 Jun 16 1045 467 105 80 <0.01
Tebuconazole(P)
Proline EC 250  1,2,4triazole(M) May 15Jun 16 1060 504 76 9 <0.01
Prothioconazole (F
Spring barley 2016 Fighter 480 Bentazone(P) May 16Jun 16 - 132 23 <0.01
Bentazone(P)
6-hydroxy-bentazone(MMay 16 Jun 16 - 132 23 <0.01
8-hydroxy-bentazone(MMay 16Jun 16 - 132 23 <0.01
N-methytbentazone(M)May 16 Jun 16 - 132 23 <0.01

Systematic chemical nomenclature for the analysed pesticides is given in Appendix 1.
“Monitoring continues the flowing year.
™ If difference between S1 and S2.

Aminopyralid was applied on spring barley in May 2012. In the previous monitoring
period there were no detections in the variadadfurated zone, two detections (0.027 and
0.058 ug LY in groundwater santgs collected from the lowest upstream screen M1.4
and one detection in the water samples collected from the water used for irrigation. The
three detections were obtained from water samples collected more than a year after the
application of aminopyralidrothe field. These detections clearly indicate no leaching of
aminopyralid through the field, but a contribution from other fields via groundwater and
irrigated water (0.05 pgt). This monitoring ended in April 2015 (Table 2.2).

Prosulfocarb was applid on winter rye October 2012. During the last monitoring period
the compound was not detected in any samples, and the monitoring was terminated in
March 2015 (Table 2.2).

Fludioxonil was applied on potatoes in April 2014. The degradation products of
fludioxonil CGA 339833 and CGA 192155 were not detected during the monitoring
period and the monitoring of these compounds ended in March 2016.
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Leaching ofmetalaxyl-M applied in potatoes in July 2010 and its two degradation
products CGA 108906 and CGA 6282@svminor at Tylstrup compared to Jyndevad.
With high background concentration of especially CGA 108906 detected in water
samples collected from the vertical groundwater monitoring wells, it is difficult to
determine, whether the elevated concentrationsrgbd in the downstream monitoring
wells are due to the metalaxiyl applied on the PLAP field in 2010 or to applications on
the upstream neighbouring fields, where both metalaxyl and metdlbdve been
applied (Rosenborat al, 2016, Appendix 7).

Mancozeb was applied on potatoes in June 2014. The degradation product from
mancozeb, EBIS, was not detected in any of the 91 samples collected during this
monitoring period. Given no detections monitoring was terminated in March 2015.

Two fungicides were apipd to winter wheat in 2022015.Tebuconazolewas applied
once on 11 November 20afdprothioconazolewas appliedwice on 14May 2015and

12 June 201%Prothioconazole was included in PLAP to confirm that this pestandie
degra@sto 1,2,4triazol in minor amountsas stated in the EFSA conclusi@or this
pesticide In 2014 wmly the degradation product 1,2dazole was included in the
monitoring programm, since tebuconazole itself hiaglen tested at Tylstrup before with
only a fewdetections in té groundwater zonéike for tebuconazole, 1,2-#iazole was
detected and oftein samples collected from groundwater and only once in a sample from
1 m depth.Among the groundwater samples having detections of-frjazble some
were collected at the sfream well M1; hereamong two obtained before the tebuconazole
application.This indicats a contribution from upstreams field®ther sampleswere
collected from the horizontal screens of H1, which is situated just below the fluctuating
groundwater, indiated a contribution from the fieldh&se findingsnade it difficult to
interpret the 1,24riazole contribution from the tebuconazole application at this RLAP
field to the groundwater underneath.dual application of prothioconazole within a
month in edy summer 2015 was hencenducted These applications resulted initially

in an increase in concentration detected in samples from H1 and the downstream well M5
at 34 m depthDetections in concentrations up to 0.04 pbvas continuously obtained

in samples from H1 one year after these applicationst, half a year aftethese
applicationsl,2,4triazole was detected in tisamples from S1 arB2 andin both 1 and

2 m depth inconcentrations up to 0.06 pg*L(Figure 27B). This clearly indicates a
cortribution through the variablgaturated zond.he monitoring period from November
20147 June 2016 desnot reveal theause forthis late appearanad 1,2,4triazolein
samples collected frorihe variably saturated zor&3%; 7/53) nor the high proporbin

of groundwater samples Viag detectiong39%; 61/156) whereamon@1% (13/61) of

the groundwater samples with detections (max. 0.02 Jip viere collected at the
upstream well M1. Two of these detections from M1 were obtained before the
tebuconazole gpication. This was also the case for one detection at M3.4 (0.02'ug L
and M5.3 (0.03 pg £) (Figure 27C).
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3.1 Materials and methods

3.1.1 Field description and monitoring design

Jyndevad is located in southern Jutland (Figure 3.1). The field covers a cultivated area of
2.4 ha (135 x 180 m) and is practically flat. A windbreak borders the eastern side of the
field. The area has a shallow groundwater table ranging from 1 to 3 m b.g.s. (Figure 3.2B).
The overall direction of groundwater flow is towards the northwest (&igur). The soil

can be classified as Arenic Eutrudept and Humic Psammentic Dystrudept (Soil Survey
Staff, 1999) with coarse sand as the dominant texture class and topsoil containing 5%
clay and 1.8% total organic carbon (Table 1.1). The geological déscrgmints to a

rather homogeneous aquifer of meltwater sand, with local occurrences of thin clay and
silt beds.

A brief description of the sampling procedure is provided in Appendix 2 and the analysis
methods in Kjeer et al. (2002). The monitoring desagd field are described in detail in
Lindhardt et al. (2001). In September 2011, the monitoring system was extended with
three horizontal screens (H1) 2.5 m b.g.s. in the SBa#itern corner of the field (Figure
3.1). A brief description of the drillingnd design of H1 is given in Appendix 8.

3.1.2 Agricultural management

Management practice during the 201% growing seasons is briefly summarized below
and detailed in Appendix 3 (Table A3.2). For information about management practice
during the previous nmtoring periods, see previous monitoring reports available on
http://pesticidvarsling.dk/publ_result/index.html.

Having been harrowed twice winter wheat (cv. Mariboss) was sown in the field 18
September 2014, emerging 26 September 2014. The herbiggestilfuron was applied

on 22 October 2014 and 20 March 2015, and the fungicide tebuconazole on 11 November
2014 Flupyrsulfuronmethyland threef its degradation productbl-KC576, INKY374

and INJV460 as well as1,2,4triazole from tebuconazole wereciuded in the
monitoring.

Fungicides were further applied on 8 May 2015, using a mixture of epoxiconazole and
pyraclostrobin, and on 17 June 2015 using prothioconazole. None of these parent
compunds were included in the monitoring programrhe.degrad&bn product ofl,2,4
triazole, a degradation productazolebased compoundsasincluded in the monitoring
programme. The winter wheat was irrigated 27 mm ¢ 11 June 2015 as well as 30

mm ha! on 30 June 2015 and 13 June 2015. At harvest on 20 ABQWLS the winter
wheat yielded 79.7 hkg Haf grain (85% dry matter). At the day of harvest 71.5 hkg ha

! of shredded straw was incorporated with a rotor harrow.

Ploughing of the field was done 7 March 2016, and on 21 March 2016 a crop of spring
barley (cv. KWS Irena) was sown. A catch crop of grass and clover (Foragemax 42) was
sown 20 April 2016. The field was sprayed with the herbicide bentazone on 3 May 2016.
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Bentazone and its three degradation produetsdthyl bentazone,-Bydroxy-bentazone

and 6hydroxy-bentazone were included in the monitoring. The fungicide propiconazole
was used 2 June 2016 and the degradation producttfigzdlewasalreadyincluded in

the montoringPropiconazole was by mistake applied in only half the allowed dosage, i.e
125 g ha active ingredient instead of 250 gharrigation of 30 mm was done on both

3 and 8 June 2016.

P10

Groundwater

flow
M1 \

——=Horizontal monitoring screens (NEW)
= Sample point for horizontal screens
@® Vertical monitoring wells 0 50 m
W Piezometer
g Shed

Uy Suctioncups, TDR and
Pt-100

A Rain Gauge
[] Buffer Zone

Figure 3.1.Overview of thelyndevadfield. The innermost white area indicates the cultivated field, while the grey
area indicates the sounding buffer zone. The positions of the various installations are indicated, as is the direction of
groundwater flow (by an arrow). Pesticide monitoring is conducted monthly angdaaly from selected horizontal

and vertical monitoring screens andtiores cups as described in Table A2.1 in Appendix 2
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3.1.3 Model setup and calibration

The numerical model MACRO (version 5.2, Larskioal., 2005) was applied to the
Jyndevad field covering the soil profile to a depth of 5 m b.g.s., always including the
groundvater table. The model was used to simulate water flow and bromide transport in
the variablysaturated zone during the full monitoring period July 1988e 2016 and to
establish an annual water balance.

Compared with the setup in Rosenbetral. (2016),ay e ar of fAval i dati ono
the MACROsetup for the Jyndevad field. The setup was hereby calibrated for the
monitoring period May 1999 une 2004, and fAvalidatedo for
2004 June 2016. For this purpose, the following timéesawere used: groundwater table
measured in the piezometers located in the buffer zone, soil water content measured at
three different depths (25, 60 and 110 cm b.g.s.) from the two profiles S1 and S2 (Figure

3.2), and the bromide concentration measunete suction cups located 1 and 2 m b.g.s.

(Figure 3.3). See Figure 3.1 for location of individual sample points. Data acquisition,

model setup as well as results related to simulated bromide transport are described in
Barleboet al.(2007).

3.2 Results and dscussion

3.2.1 Soil water dynamics and water balances

The model simulations were generally consistent with the observed data, thus indicating
a good model description of the overall soil water dynamics in the vasablyated zone

at Jyndevad (Figure 3.2).h& dynamics of the simulated groundwater table were well
described with MACRO 5.2 (Figure 3.2B). No measurements of the water saturation were
obtained during the following two periods: 1 June to 25 August 2009 (given failure in the
TDR measuring system) di7 February to 6 March 2010 (given a sensor error). As noted
earlier in Kjeeret al.(2011), the model still had some difficulty in capturing the degree of
soil water saturation 1.1 m b.g.s. (Figure 3.2E) and also the decrease in water saturation
observedduring summer periods at 25 and 60 cm b.g.s. A similar decrease in water
saturation is observed from December 2010 to February 2011 at 25 cm b.g.s., which is
caused by precipitation falling as snow {@mperature below €). The consequent
delay of wateflow through the soil profile cannot be captured by the MAGHR@up.

The resulting water balance for Jyndevad for all the monitoring periods is shown in Table
3.1. Compared with the previous thirteen years, the hydraulic yearZZ2d®, was
characterised by having very high precipitation, medium simulated actual
evapotranspiration and irrigation, and a high groundwater recharge. Unlike at Tylstrup
the precipitation values in the autumn of 2015 were closer to normal values. Continuous
percolation 1 m b.g-svas simulated for this hydraulic year.
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Figure 3.2.Soil water dynamics alyndevad Measured precipitation, irrigation and simulated percolation 1 m b.g.s.

(A), simulated and measured groundwater table, GWT (B), and simulated and measured satwatemn (SW sat.)

at three different soil depths (C, D and E). The measured data in B derive from piezometers located in the buffer zone.
The measured data in C, D and E derive from TDR probes installed at S1 and S2 (Figure 3.1). The brokenevertical lin
indicates the beginning of the validation period (July 200de 2016).
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Table 3.1.Annual water balance fdiyndevad (mm yr?). Precipitation is corrected to the soil surface according to the
method of Allerup and Madsen (1979).

Normal Actual Groundwater
precipitatior? Precipitation Irrigation evapotranspiration recharg®
01.07.9930.06.00 995 1073 29 500 602
01.07.0030.06.01 995 810 0 461 349
01.07.0130.06.02 995 1204 81 545 740
01.07.0230.06.03 995 991 51 415 627
01.07.0330.06.04 995 937 27 432 531
01.07.0430.06.05 995 1218 87 578 727
01.07.0%30.06.06 995 857 117 490 484
01.07.0630.06.07 995 1304 114 571 847
01.07.0730.06.08 995 1023 196 613 605
01.07.0830.06.09 995 1078 84 551 610
01.07.0930.06.10 995 1059 80 530 610
01.07.1i 30.06.11 995 1070 92 554 607
01.07.1130.06.12 995 1159 30 490 699
01.07.1230.06.13 995 991 60 478 572
01.07.1330.06.14 995 1104 75 485 693
01.07.1430.06.15 995 1267 102 569 800
01.07.1530.06.16 995 1362 90 579 872

YNormal values based on tirseries for 19641990.
2Groundwater recharge is calculated as precipitation + irrigatiomctual evapotranspiratian

3.2.2 Bromide leaching

Bromide has now been applied three times at Jyndevad. The bromide concentrations
measured until April 2003 (Figure 3Bigure 3.4 and Figure 3.5) relate to the bromide
applied in autumn 1999, as described further in Kgt¢eal. (2003). Leaching of the
bromide applied in March 2003 is evaluated in Barletol.(2007). The bromide applied

in May 2012 showed the same respe time in the variablgaturated zone as in April

2003 (Figure 3.3), but in the downstream wells M1, M2 and M4 the response time was
quicker (Figure 3.4). In the upstream wells M5 and M7 no bromide response was observed
(Figure 3.1 and 3.4). The bromidencentration in the horizontal well decreased from
1.98 mg/l in October 2012 to approx. 0.1 mg/l in June 2014 (Figure 3.5).

9
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Figure 3.3.Bromide concentration in the variabbaturated zone dyndevad The measured data derive from suction
cups instakkd 1 m b.g.s. (A) and 2 m b.g.s. (B) at locations S1 and S2 (Figure 3.1). The green vertical lines indicate the
dates of bromide applications.
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Figure 3.4.Bromide concentration in the groundwatedwidevad The data derive from monitoring wells M1.2M
M4, M5 and M7. Screen depth is indicated in m b.g.s. The green vertical lines indicate the dates of bromide applications.
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Figure 3.5.Bromide concentration in the groundwatedghdevad. The data derive from the horizontal monitoring
well H1. The geen vertical line indicates the date of bromide application.

3.2.3 Pesticide leaching

Monitoring at Jyndevad began in September 1999 and encompasses the pesticides and
degradation products, as indicated in Appendix 7. Pesticide application during the most
recentgrowing seasons is listed in Table 3.2 and shown together with precipitation and
simulated precipitation in Figure 3.@.9hould be noted that precipitation is corrected to

the soil surface according to Allerup and Madsen (1979), whereas percolatidmg-n

refers to accumulated percolation as simulated with the MACRO n{ddéle 3.2).
Pesticides applied later than May 2016 are not evaluated in this,réporsuch
compounds are nevertheless listed in Table 3.2.
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Figure 3.6.Application of pestiaes included in the monitoring programme, precipitation and irrigation (primary axis)
together with simulated percolation 1 m b.g.s. (secondary axi)naievad in 2014/2015 (upper) and 2015/2016
(lower).
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The current report focuses primarily on the pdés applied from 2014 and onwards,
while leaching risk of pesticides applied before 2014 has been evaluated in previous
monitoring reports (see http://pesticidvarsling.dk/publ_result/index.html).

In Table 3.2 weighted average concentrations 1 m b@xgaq is calculated from both

S1 and S2. When these values are reported as a range it indicategdfiat$l and S2
differs from each other. During the monitoring period 2@012 it was not possible to
extract sufficient water from S2 to perform @ksticide analyses. For some of the
compounds (metalaxa¥, PPU and PPWesamino) there was not sufficient data to
calculate weighted leachate concentration, why the reported 2010 values in Table 3.2
refers to suction cups S1 only. For the same reasorectiaton of CGA 62826 and

CGA 108906 in S2 were not measured in S2 during the first months after applications.
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Table 3.2.Pesticides analysed &tndevad For each compound it is listed whether it is a pesticide (P) or degradation

product (M), as wellsithe application date (Appl. date) and end of monitoring period (End. fRcecjpitation (precip.
in mm) and percolation (percol. in mm) are accumulated within the first ye&tR¥etip, Y 2 Percol) and first month
(M 18tPrecip, M ® Percol) aftethe first application. fkeanrefers to average leachate concentrdigri®] at 1 m b.g.s.

the first year after application

applications of pesticides.

Crop

Potatoes 2010

Spring barley
2011

Maize 2012

Peas 2013

Potatoes 2014

Winter wheat
2014

Spring barley
2016

Applied
produd
Fenix

Ranman
Titus WSB

Ridomil Gold
MZ Pepite

DFF

Callisto
Callisto
Callisto
Fighter 480

Fighter 480
Comand CS

Maxim 100 FS
Fludioxonil (P)

Dithane NT
Mancozeb (P)
Lexus50 WG

Orius 200 EW
Tebuconazole (P)
Opus

Epoxiconazole(P)

Analysed
pesticide
Aclonifen(P)

Cyazofamid(P)
PPU(M)

PPUdesamino(M)

MetalaxytM(P)
CGA 108906(M)

CGA 62826(M)
Diflufenican(P)
AE-05422291(M)
AE-B107137(M)
Mesotrione(P)
AMBA(M)
MNBA(M)
Bentazone(P)
Bentazone(P)
Clomazone(P)
FMC 65317(M)
CGA 339833(M)

CGA 192155(M)
EBIS(M)
Flupyrsulfuron
methyl (P)
IN-KC576(M)
IN-KY374(M)
IN-JV460(M)
1,2,4triazole(M)

1,2,4triazole(M)

Proline EC 250 1,2,4triazole(M)

Prothioconazole(P)

Fighter 480

Bumper 25 EC
Propiconazole(P)

Bentazone(P)

6-hydroxy-
bentazone(M)
8-hydroxy
bentzone(M)
N-methy}
bentazone(M)
1,2,4triazol(M)

Appl.
date

May 10
Jun 10
Junl0
Jun 10
Jul 10
Jul 10

Jul 10
Apr 11

Apr 11
Apr 11
Jun 12
Jun 12
Jun 12
May 12

May 13

Apr 14
Apr 14
Apr 14
Apr 14
Jun 14

Oct 14
+Mar 15

Oct 14
+Mar 15
Oct 14
+Mar 15
Oct 14
+Mar 15
Nov 14
May 15
Jun 15
May 16

May 16
May 16
May 16

Jun 16

End
mon.
Jun 13

Jun 12
Jun 12
Jun 12
Mar 15
Mar 15

Mar 15
Jun 13
Jun 13
Jun 13
Mar 15
Mar 15

Mar 15
Mar 15

Mar 15

Mar 15
Mar 15
Apr 16
Apr 16
Mar 15

Jun 16

Jun 16
Jun 16
Jun 16
Jun 16
Jun 16
Junl6é

Jun 16

Jun 16
Jun 16
Jun 16

Jun 16

Y lSt

precip.

1149
1188
1160
1160
1073
1073

1073
1315
1315
1315
993
993

993
994

1175

1393
1393
1404
1404
1407

1221

1221

1221

1221

1253

1323

1435

Y 18t M 1t
percol. precip.
567 123
627 125
592 137
592 137
613 161
613 161
613 161
742 126
742 126
742 126
512 109
512 109
512 109
513 114
703 84
855 87
855 87
856 83
856 83
844 138
670 45
670 45
670 45
670 45
645 86
754 81
789 103
- 85
- 85
- 85
- 85

. See Appendix 2 for calculation medimddAppendix 8 (Table A8.Xpr previous

M :I.St Cmean
percol.
10 <0.01
16 <0.01
13 0.02
13 <0.01
41 0.02
41 0.3%
0.6"
41 0.16
0.19"
3 <0.01
3 <0.01
3 <0.01
11 <0.01
11 <0.01
11 <0.01
2 0.04
0.22"
0.2 0.02
0.16"
18 <0.01
18 <0.02
10 <0.03
10 <0.01
37 <0.02
76 <0.01
76 <0.01
76 <0.01
76 <0.01
35 <0.01
10 0.08
10 0.08
6 0.01
6 <0.01
6 <0.01
6 <0.01

Systematic chemical nomenclature for the analysed pesticides is given in Appendix 1.

D Bentazone applied on 7 May and 16 May 2013.
2 Propiconazole only applied in half of the maximum allowed dose.
“Monitoring continues the following year.

" If difference between S1 and S2.
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The fungicidemetalaxyl-M was applied on potatoes in July 204:0d the compound
itself, as well as the two degradation products CGA 62826 and CGA 108909, could still
be found in the groundwater 5 years after the application (Roseebah 2016).
Whereas metalaxyil, with a single exception, was found only in thegtical monitoring

well M7 upstream the PLAP field, both of the degradation products were found in both

suction cups 1.0 m b.g.s., the vertical wells apd downstream the field, and the
horizontal well beneath the field.

Thebentazonethat was applieth peas May 2013, was not detected in the groundwater.
However, it was found frequently in the varialsigturated zone (Figure 3.7). The
bentazone was present in low concentration in water from suction cups at 1 m depth,
before the applications of May 201due to a previous application in May 2012. Having
initially leached in concentrations up to @ L™ in July 2013, a concentration of 0.015

ug Lt was found in March 2015. Bentazone is still present in minute concentrations in
suction cup samples, buab traces are found in water samples collected from neither
horizontal nor vertical well screens. Three degradation products of bentbzorethyl
bentazone 8 hydroxy-bentazore and6 hydroxy-bentazonehave been monitored since

the application of bentazerin May 2015. However, none of these have been detected.
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bentazonein water samples collected from suction cups at 1 m depth atds$ainJyndevad The green vertical
lines indicate the dates of bentazone application.
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Tebuconazole epoxiconazoleandprothioconazolewere applied to the winter wheat on
11 November 20148 May 2015and 17 June 2015espectively. Their degradation
product 1,2,4triazole was monitored from the 13 November 2014. As there had not been
taken a background sample prior to the applicatiotebficonazolet is difficult to
evaluate, whether the detections shown in Figure 3.8 are dus &pftication. Ortwo
occasions 0.1 pg t has been exceeded in the groundwater, being 0.15ig the
uppermost screer8(0-4.0 m depth) of the vertical monitoring well M2, two days after
the tebuconazole application. Additionaltizat day water from the uppermost sref
M7 (1.6-2.6 m depth) upstream contained 0.1 pty Since these two initialetections
all detections of 1,2:#riazole in groundwater have been less than 0.1 tigrbllowing
each application, an increase in the concentration level is deta@ctedilar pictures has
emerged in the variablyaturated zonat location S2where 1,2,4riazole was detected
for the first time 5 February 2015 inc@ncentration of 0.06 pgt All but the most
recently sampled water on 9 June 2016 have containedtfigzdle. 6 out of 14 samples
have exceeded 0.1 pug'LThe highest concentrations detected in the variaatyrated
zone was 0.16 pgton the 18 August 2015 as well as 9 February 20i.6.m depth at
location S1, there were, however, no detectionk,d#triazole until 9 February and 5
April 2016, when concentrations of 0.01 and 0.03 figMere detected, respectivelyhe
concentrations in the variabBaturated zonat location Sand the saturated zode not
vary much throughout the year§he déections following the applicatiorof
epoxiconazole and prothioconazale revealan increase in concentration of 1;2,4
triazole, indicating alegradation of the applied pesticidesd a 1,2,4riazole leaching
through the variably saturated zone to grouair. In total 1,2,4triazol has been
detected in: 16 out of 30 water samples from suction,@t®ng thesé exceedd0.1
pg L1, 16 out of 24 water samples from H1 with no detections exceeding 0.1, 146 L
out of 112 water samples from downgradieetls with one exceedance of 0.1 pg, 149
out of 60 water samples from thestreamwell M7 with no exceedingof 0.1 pg L.
Whether the concentration level is caused by the three applications @iloime
combination withother sources cannot be cordgd from this monitoring. More detailed
studies into the degradation processes in situ are therefore needed to decide, whether the
agricultural uses of triazole pesticides may constitute a threat to the groundwater.
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Fludioxonil was sprayed onto the potato tubers at planting in April 2014. édwhing

of its two degradation products CGA 339833 and CGA 192155 was monitored. Except
for 0.048 pg [* of CGA 192155 found 15 October 2015, in the vertical monitoring well
M1 (1.6- 2.6 m depth), neither of the substances were detected.

Clomazone appled in the field before the emergence of the potatoes in April 2014 did

not leach, nor did its degradation product FMC 65317. Monitoring was ended 19 March
2015.

Flupyrsulfuron -methyl was applied twice, October 2014 and March 2015, to a crop of
winter whea The compound itself as well as the three degradation produtt€8Y6,
IN-JV460 and INKY374 were monitored. The degradation product;KX374 was
detected in total four times in water samples from the varisdtiyrated zone sampled by

suction cups fie to eight months after the March 2015 application. The highest
concentration was 0.45 pg'_Figure 39B
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The green vertical lines indicate the dates of application of the parent compound, flupyrsulétingh
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4 Pesticide | eaching at Sil

4.1 Materials and methods

4.1.1 Field description and monitoring design

The test field at Silstrup is located south of the city Thisted in northwestern Jutland
(Figure 1.1). The cultivated area is 1.7 ha (91 x 185 m) and slopes geatlyolthe

North (Figure 4.1). Based on two profikescavated in the buffer zone bordering the field,

the soil was classified as Alfic Argiudoll and Typic Hapludoll (Soil Survey Staff, 1999).
The clay content in the topsoil was 18% and 26%, and the organic carbon content was
3.4% and 2.8%, respectively (Tabl.1). The geological description showed a rather
homogeneous clayey till rich in chalk and chert, containiig32% clay, 2040% silt

and 2040% sand. In some intervals the till was sandier, containing oiili/422 clay.
Moreover, thin lenses of silt arghnd were detected in some of the wells. The gravel
content was approx. 5%, but could be as high as 208fief description of the sampling
procedure is provided in Appendixa2d the analysis methods in Kjetral.(2002). The
monitoring design and fidl are described in detail in Lindhardt al. (2001). In
September 2011, the monitoring system was extended with three horizontal screens (H3)
2 m b.g.s. in the northastern corner of the field (Figure 4-bne of the screens is located

just below a dra line (a lateral) 1.1 m b.g.s and two screens between the laterals. A brief
description of the drilling and design of H3 is given in Appendix 8.

4.1.2 Agricultural management

Management practice at Silstrup during the 2Q&5growing seasons is briefly
summaized below and detailed in Appendix 3 (Table A3.3). For information about
management practice during the previous monitoring periods, see previous reports
available on http://pesticidvarsling.dk/publ_result/index.html.

On 28 April 2015 acidified pig sloy was applied using a trail hose and subsequently
ploughed in. Maize (cv. Ambition) was sown on 2 May 2015. Spraying of weeds was
done on three occacions, using mesotrione and thifensulfoedinyl on 27 May 2015,
mesotrone, foramsulfuron and iodosulfuncon 9 June 2015 as well as foramsulfuron and
iodosulfuron on 23 June 2015. Mesotrione and two of its degradation products, AMBA
and MNBA, as well as foramsulfuron and two of its degradadation products 1866519

and AEF092944, were included in the moriitg. The maize was harvested 31 October
2015 yielding 64.98 hkpa' of silage (100% dry matter).

Stubble was crushed with a cutter 5 November 2015 and incorporated in the soil 28 April
2016. On 9 May 2016, 34 t haf pig slurry was trail hose applieBoughing took place
thefollowing day. A crop of maize (cv. Activate) was sown 13 May 2016. The herbicides
mesotriom and thifensulfurormethyl were applied on 6 June 2016, and on 22 June 2016
mesotrion, foramsulfuron and iodosulfuron were applied.mbaitoring of mesotrioa

and its degradation products AMBA and MNBA continued, as did that of foramsulfuron
and its degradation products ABA.30619 and AE-092944. New to the monitoring was

the degradation product triazinamiiGiN-A4098), which can be formd from both
thifensulfuronmethyl and iodosulfuron.
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M Piezometer — — Tile-drain, inside field
g Shed - - -- Tile-drain, outsidefield
I Suctioncups, TDR and ™ Horizontal monitoring screens at 3.5 m depth
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Figure 4.1.0verview of theSilstrup field. The innermost white area indicates the cultivéaed, while the grey area
indicates the surrounding buffer zone. The positions of the various iretelare indicated, as is the direction of
groundwater flow (by an arrow). Pesticide monitoring is conducted weekly from the drainage system (during periods

of continuous drainage runoff) and monthly and Hyalirly from selected vertical and horizontalnitoring screens
as described in Table A2.1 in Appendix 2
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4.1.3 Model setup and calibration

Compared with the setup in Rosenbetal.( 2 016 ) , a year of ndAvald]
the MACRO setup for the Silstrup field. The setup was hereby calibrated for the
monitoring period May 1999 une 2004 and fdAvalidatedo for
2004June 2016. For this purpose, the following time series have been used: the observed
groundwater table measured in the piezometers located in the buffer zone, soil wate
content measured at three depths (25, 60 and 110 cm b.g.s.) from the two profiles S1 and
S2 (Figure 4.1), and the measured drainage. Data acquisition, model setup and results
related to simulated bromide transport are described in Badelab (2007). Given
impounding of water in the drainage water monitoring well, estimates for the measured
drainage on 11 December 2006;18 December 2006, 28 February 2007, 23 October
2011, 13 November 2011 and 11 December 2011 were based on expert judgement.
Additionally, TDR-measurements at 25 cm b.g.s. in the period from 15 December 2009

to 20 March 2010 were discarded given freezing soils (soil temperatures at or B&jow 0

The soil water content is measured with TDR based on Topp calibration €f@p

1980), which will underestimate the total soil water content at the soil water freezing
point, as the permittivity of frozen water is much less than that of liquid water (Flerchinger

et al, 2006)

4.2 Results and discussion

4.2.1 Soil water dynamics and water balances

The model simulations were consistent with the observed data, thus indicating a
reasonable model description of the overall soil water dynamics in the vesahhated

zone (Figure 4.2). As in Brusat al. (2015), the simulated groundwater table of this
hydraulic year was validated against the much more fluctuating groundwater table
measured in piezometer P3, which yielded the best description of measured drainage
(Figure 4.2B and 4.2C). The drainage period of the past year was well captured by the
model (Fgure 4.2C). As in the previous monitoring periods, the overall trends in soil
water content were described reasonably well (Figure 4.2D, 4.2E and 4.2F), although the
model describes the soil in 60 and 110 cm depth as being more dry during the summer
periad than actually measured by the upper TDR probes (Figure 4.2E and 4.2F). This
could be the cause of the approximately one week delay in the simulated inititation of the
drainage periode in October 2013 compared to the measured.
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Figure 4.2.Soil waterdynamics aSilstrup: Measured precipitation asimulated percolatioh m b.g.s. (A), simulated

and measured groundwater table, GWT (B), simulated and measured drainage (C), and simulated and measured soil
water saturation (SW sat.) at three different depths (D, E and F). The measured data in B derive from piezometers
located in the buffer zone. The measured data in D, E and F derive from TDR probes installed at S1 and S2 (Figure
4.1). The dotted vertical line indicates the beginning of the validagoond (July 2004une 2016)
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Table 4.1.Annual water balance f@ilstrup (mm/year). Precipitation is corrected to the soil surface according to the
method of Allerup and Madsen (1979)

Normal Precipitation Actual Measured Simulated Groundwater
precipitatior?) evapotranspiratior drainage drainage recharge

01.07.9930.06.00 976 1175 457 ) 443 2759
01.07.0030.06.01 976 909 413 217 232 279
01.07.0130.06.02 976 1034 470 227 279 338
01.07.0230.06.03 976 879 537 81 74 261
01.07.0330.06.04 976 760 517 148 97 94

01.07.0430.06.05 976 913 491 155 158 267
01.07.0%30.06.06 976 808 506 101 95 201
01.07.0630.06.07 976 1150 539 361 307 249
01.07.0730.06.08 976 877 434 200 184 242
01.07.0830.06.09 976 985 527 161 260 296
01.07.0930.06.10 976 835 402 203 225 230
01.07.1030.06.11 976 1063 399 172 569 492
01.07.1130.06.12 976 1103 432 230 321 444
01.07.1230.06.13 976 1020 469 249 333 302
01.07.1330.06.14 976 1067 558 275 335 234
01.07.1430.06.15 976 1314 461 329 412 524
01.07.1530.06.B 976 1193 349 293 517 551

Y The monitoring started in April 2000.

2 Normal values based on time series for Ii9@B0corrected to soil surface.

3 Groundwater recharge calculated as precipitatiomctual evapotranspirationmeasured drainage.

4 Drainage measurements were lackirgimulated drainage was used to calculate groundwater recharge.

The resulting water balance for Silstrup for the entire monitoring period is shown in Table
4.1. Compared with the previous 16 years, the recent hydraulidylg&t015June 2016

was characterised by having a high precipitation, low actual evapotranspiration, and low
drainage. The second half of 2015 was in general rather wet with July 2015 being the
wettest ever at Silstrup, and November and December 201bghting seconthighest
precipitation measured at Silstrup (Appendix 4). Due to this precipitation pattern
continuous downward percolation at 1 m depth was simulated during the entire
hydrological year (Figure 4.2A). The climatic setting of this year gaedoia continuous
period with the groundwater table just above the drainage level (Figure 4.2B and 4.2C).
Compared to the hydrological year July 2014ne 2015, more water was entering the
soil media than the drainage system, resulting in a higher gratedwecharge.

4.2.2 Bromide leaching

The bromide concentrations prior to April 2009, shown in Figure 4.3 and Figure 4.4,
relate to the bromide applied in May 2000, as described in previous reportse(kgker
2003 and Kjeeet al.2004) and further evaluated®arleboet al.(2007). In March 2009,
bromide measurements in the suction cups and monitoring wells M6 and M11 were
suspended. In September 2012 30.h&Ypotassium bromide was applied to the field.
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Figure 4.3.Bromide concentration &ilstrup. A and B refer to suction cups located at S1 and S2 (see Figure 4.1). The
bromide concentration is also shown for drainage runoff (C) and the horizontal monitoring wells H1 and H3 (D). From
January 2009 to September 2012, bromide measurements in the supsomere suspendethe green vertical lines
indicate the dates of bromide applications.
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Figure 4.4.Bromide concentration &ilstrup. The data derive from the vertical monitoring wells (M5, M9, M10 and
M12). In September 2008, monitoring wells i6d M11 were suspended (Appendix 2). Screen depth is indicated in
m b.g.s. The green vertical lines indicate the dates of bromide applications.

4.2.3 Pesticide leaching

Monitoring at Silstrup began in May 2000 and a list of the monitored pesticides and
degrad#ion products is given in Appendix 7. Pesticide application from 2009 to 2016 is
summarized in Table 4.2 and shown together with precipitation and simulated percolation
in Figure 4.5t should be noted that the precipitation in Table 4.2 is correctedilto s
surface according to Allerup and Madsen (1979), whereas percolation (1 m b.g.s.) refers
to accumulated percolation as simulated with the MACRO mddialeover, pesticides
applied later than May 2016 are not evaluated in this repoeldmmighthey aeincluded

in Table 4.2.
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Table 4.2.Pesticides analysed &tlstrup. For each compound it is listed whether it is a pesticide (P) or degradation
product (M), as well as the application date (Appl. date) and end of monitoring period (EndPmemipjtation (preip.

in mm) and percolation (percol. in mm) are accumulated within the first ye&tR¥etip, Y 2 Percol) and first month

(M 1stPrecip, M ® Percol) after the first applicationnanrefers to average leachate concentrdtigrL] at 1 m depth

the first year after application. See Appendix 2 for calculation metmati Appendix 8 (Table A8.3pr previous
applications of pesticides.

Crop Applied Analysed Appl. End Y1t Y1t M1 M 18t Crem
product pesticide date mon.  Precip.Percol Precip Percol
Red fescue 2011  Fusilade Max TFMP(M) May 11 Jun 12 1043 550 26 4 0.003
Fox 480 SC Bifenox(P) Sep 11 Dec 12 989 493 101 68 0.014
Bifenox acid(M) Sep 11 Dec 12 989 493 101 68 0.25
Nitrofen(M) Sep 11 Dec 12 989 493 101 68 0.03
Red fescue 2012 DFF Diflufenican(P) Apr 12 Mar 15 1067 584 112 56 0.009
AE-05422291(M) Apr 12 Mar 15 1067 584 112 56 <0,01
AE-B107137(M) Apr 12 Mar 15 1067 584 112 56 0.007
Folicur Tebuconazole(P) May 12 Dec 12 1024 532 48 11 0.003
Fusilade Max TFMP(M) Apr 12 Mar 15 1073 581 127 64 0.074
Glyfonova 450 Plus Glyphosate(P) Sep 12 Jun15 836 514 207 121 0.15
AMPA(M) Sep 12 Jun15 836 514 207 121 0.067
Winter wheat 2012 DFF Diflufenican Nov 12 Mar 15 463 270 68 69 0.006
AE-05422291(M) Nov 12 Mar 15 463 270 68 69 <0.01
AE-B107137(M) Nov 12 Mar 15 463 270 68 69 0.01
Spring barley 2013" Duotril 400 EC loxynil(P) May 13 Mar 15 804 543 222 188 <0.01
Duotril 400 EC Bromoxynil (P) May 13 Mar 15 804 543 222 188 <0.01
Amistar CyPM(M) Jun 13 Jun 15 1059 534 15 0 0.132
Glyphosate(P) Aug 13 Jun 15 1008 538 125 0 0,01
Glyfonova 450 Plus
AMPA(M) Aug 13 Jun 15 1008 538 125 0 0,01
Winter wheat 2013  Oxitril CM loxynil(P) Oct 13 Mar15 gp4 542 222 189  <0.01
Oxitril CM Bromoxynil(P) Oct 13 Mar15 gp4 542 222 189  <0.01
DFF Diflufenican(P) Oct 13 Mar15 gp4 542 222 189  0.01
AE-05422291(M) Oct 13 Mar15 gp4 542 222 189  <0.01
AE-B107137(M) Oct 13 Mar 15 804 542 222 189 <0.01
Amistar Azoxystrobin(P) Jun 14 Jun 16 1288 630 46 0 0.013
CyPM(M) Jun 14 Jun 16 1288 630 46 0 0.13
Glyfonova 450 Plus Glyphosate(P) Jul 14 Jun 16 1309 691 187 0 <0.01
AMPA(M) Jul 14 Jun 16 1309 691 187 0 <0.01
Maize 2015 Callisto Mesotrione(P) May 15©  Jun 16 1219 783 117 52 0.05
AMBA(M) May 15™ Jun16 1219 783 117 52 <0.01
MNBA(M) May 15™ Jun 16 1219 783 117 52 <0.01
MaisTer Foramsulfuron (P) Jun 15™ Jun 16 1257 791 100 37 <0.01
AE-F130619(M) Jun 15™ Jun 16 1257 791 100 37 <0.01
AE-F092944(M) Jun 15™ Jun 16 1257 791 100 37 <0.01
Maize 2016 Cdlisto Mesotriore (P) Jun 16™  Jun16 - - 79 29 -
AMBA(M) Jun 16™ Jun 16 - - 79 29 -
MNBA(M) Jun 16™  Jun16 - - 79 29 -
Mﬂiﬁgmn Foransulfuron (P) Jun 16 Jun 16 - - - - -
AE-F130619(M) Jun 16 Jun 16 - - - - -
AE-F092944(M) Jun 16 Jun 16 - - - - -
lodosuliron Triazinamine(M) ~ Jun 16 Jun 16 - - - - -
Harmony SX Triazinamine(M) ~ Jun 16 Jun16 - - - - -

Thifensuluron-methyl
Systematic chemical nomenclature for the analysed pesticides is given in Appendix 1.
“Monitoring continues the following year.
™3 May 2013: Sowing spring barley,placing winter wheat injured by frost.
" Mesotriore was applied twice as Callisto on 27 May 2015 and 9 June 2015.
" Foramsulfuron was applied twice as MaisTer on 9 June 201523 June 2015.
***** Mesotriore was applied twice as Callisto on 6 June 2016 and 22 June. 2016
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The current report focuses on the pesticides applied from 2014 and onwards, while the
leaching risk of pesticides applied in 2013 and before, has been edaingirevious
monitoring reports (seattp://pesticidvarsling.dk/monitor_uk/index.himl
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Figure 4.6. Azoxystrobin andCyPM detections aSilstrup: Precipitation and simulated percolation 1 m b.g.s. (A)
together with the concentration of azoxystrol®) énd CyPM (C) in the drainage runoff, and the concentration of
CyPM (D) in water samples collected from the groundwater monitoring screens (including horizontal screens). The
green vertical lines indicate the dates of azoxystrobin applications. Valoesthe detection limit of 0.01 pg-tare

shown as 0.01 ug-L(all graphs).

In total,azoxystrobinhas been applied at Silstrup five times between June 2004 and June
2014 (Figure 4), most recently on 4 June 2014. On 27 August 2014 the concentration
of azoxystrobin was 0.1ug L in drainage (Figur #B), which is the highest
concentration ever at Silstrup. Throughout the period 20046 azoxystrobin has been
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detected in only eight of 546 groundwater samples, and always below 01 Bguen

of thedetections have, however, been obtained since the June 2014 application (data not
shown). In drainage, azoxystrobin has been detected in 23 of 162 samples, with 0.11 pg
LY on 27 August 2014 as the sole above 0.1 jiglh a total of 208 drainage samples

just 56 did not contain CyPM, a degradation product of azoxystrobin, whereas 26
contained more than 0.1 pglL Highest concentrations followed the 2013 and in
particular the 2014 application (Figure@). The maximal concentration of CyPM in
drainage wa$.56 pg L found in a sample obtained on 27 August 2014. Out of 738
groundwater samples taken over the years at Silstrup, 100 samples contained CyPM,
whereof 14 exceeded 0.1 ugL10 of the 14 highest concentrations was found after the
application in D14, with a maximal concentration of 0.39 and 0.52 fign_the two
uppermost screens of the vertical monitoring well M5 (Figué®.Since July 2014,

CyPM has not been detected in the eight samples collected from the upgradient well M10,
whereas it habeen detected in: 57 out of 63 water samples from draif@8g%o) with

10 exceeding 0.1 pug 1 22 water samples out of 1Q22%) collected from the
downgradient wells with four detections exceeding 0.1 fig8.out of 30 water samples
(27%) collected fom H1 (3.5 m depth) with one detection exceeding 0.1 fig2D out

of 42 water sample@8%)collected at H2 m depthwith 4 exceeding 0.1 ugt This

reveals that the distance from the surface reduce the number of detections and that the
source is cming from the surface and not upgradient fielsnitoring is ongoing.
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pesticide application. Values below the detection limit of 0.01 figre shown as 0.01 pgi(all graphs.
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Foramsulfuron and two of its degradation products were included in PLAP in May 2015.
Foramsulfuron has been applied on three occassions, twice in June 2015 and once in June
2016 (Figure 4B). In samples of drainage, foramsulfuron and the degradatomugt
AE-F130619 were found in concentrations up to 0.035 pigahd 0.014 pg L,
respectively in the months following the 2015 application. After the 2016 application the
concentration of foramsulfuron in the drainage water was 0.24Yant 0.022 pd. " of
AE-F130619 (Figure 4B). The degradation product AE)92944 was not found in
drainage at all (Figure 4B). AE-F092944 was also never found in groundwater samples,
whereas both foramsulfuron and AE30619 were detected in 4 and 7 samples,
respectiely. In none of 102 groundwater samples did the concentrations exceed 0.1 ug
Lt

Mesotrione was applied to a crop of maize in late May and early June 2015, and again in
twice in June 2016 (Figure4C). Without any detected background concentrationregef
application, a very high concentration (0.55 () lwas detected in the first drainage
sample collected less than a week after the first application. The two next drainage
samples collected in June 2015 also contained the compound in concentratian8.ab

ug L (Figure 47C). No detections of mesotrione was obtained from the groundwater
samples in June 2015. The same detection pattern was found for its degradation product
MNBA, with concentrations detected in drainage ranging between 0.065 agdl0.09

ug L. Another degradation product of mesotrione, AMBA, was not detected. After the
two applications in June 2016, mesotrione was found in a very high concentration

ug Lt in samples of drainage. MNBA in drainage reached a concentratihf@f pg

LY. These concentrations were obtained just one week after the second application of
mesotrioneResults are preliminary and monitoring is ongoing.

Glyphosatewas sprayed in July 2014, 23 days before the harvest of winter wheat. At the
first sanpling of drainage on 27 August 2014 (32 days after application), the
concentration of glyphosate and AMPA (a degradation product of glyphosate) was 0.27
ug L'* and 0.089 ug L, respectively (Figure 8). Out of the 66 drainage samples, 22
(33%) containe@lyphosate and 54 (82%) contained AMPA in concentrations up to 0.27
pg Lt and 0.14 ug £, respectively (Figure 8). Glyphosate and AMPA were detected

in 15 and 16 groundwater samples out of 171, respectively, in concentrations not
exceeding 0.1 ug L (Figure 48D-E).
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5Pesticide |l eaching at Estru

5.1 Materials and methods

5.1.1 Field description and monitoring design

Estrup is located in central Jutland (Figure 1.1) west of the Main Stationary Line on a
hill-island, i.e. a glacial till preserved from the Werren Glaciation. Estrup has thus
been exposed to weathering, erosion, leaching and other geomorphological processes for
a much longer period than the other fields. The test field covers a cultivated area of 1.3
ha (105 x 120 m) and is nearly flat (Figurd). The field is highly heterogeneous with
considerable variation in both topsoil and aquifer characteristics (Lind#taatit2001),

which is quite common for this geological formation. Based on three profiles excavated
in the buffer zone borderingelffield the soil was classified as Abrupt Argiudoll, Aqua
Argiudoll and Fragiaquic Glossudalf (Soil Survey Staff, 1999). The topsoil is
characterised as sandy loam with a clay contentidf@%, and an organic carbon content

of 1.7 7.3%. A Ghorizon of lowpermeability also characterises the field. The saturated
hydraulic conductivity in the @orizon is 1¢ m s, which is about two orders of
magnitude lower than at the other clayey till fields (Table 1.1). The geological structure
is complex comprisinglayey till core with deposits of different age and composition
(Lindhardtet al, 2001).A brief description of the sampling procedure is provided in
Appendix 2and the analysis methods in Kjadral. (2002). The monitoring design and

field are describedni detail in Lindhardet al. (2001). Please note that the geological
conditions only allowed one of the planned horizontal wells at 3.5 m b.g.s. to be installed
in 2000. In September 2011, the monitoring system was extended with three horizontal
screens (H) 2 m b.g.s. in the NortRastern part of the field (Figure 5.1). One of the
screens should be located just below a tile drain 1.1 m b.g.s., whereas two are located
between tile drains. A brief description of the drilling and design of H2 is given in
Appendix 8.

5.1.2 Agricultural management

Management practice at Estrup during 284516 growing seasons is briefly summarized
below and detailed in Appendix 3 (Table A3.4). For information about management practice
during the previous monitoring periods, seevwus monitoring reports available on
http://pesticidvarsling.dk/monitor_uk/index.html

On 29 April 2015 the field was fertilized with acidified pig slurry and subsequently
ploughed. On 11 May 2015 maize (cv. Ambition) was sown. Spraying of weeds veas don
on three occasions using mesotrione and thifensulonettyl on 27 May 2015;
mesotrione, foramsulfuron and iodosulfuron on 6 June 2015; and foramsulfuron,
iodosulfuron and fluroxypyr on 30 June 2015. Mesotrione and two of its degradation
products, AMBA and MNBA, as well as foramsulfuron and two of its degradation
products, AEF130619 and AE-092944, were included in the monitoring. On 23 October
2015 the maize was harvested as silage yielding 105.98 Hkg.0@ % dry matter).

Pig slurry was applied tthe field 4 May 2016. On 5 May 2016 the field was ploughed.
The field was sown with maize (cv. Ambition) 6 May 2016. Spraying of weeds was done
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three times: On 1 June 2016 mesotrione and thifensuHwethyl were used; on 11 June
2016 mesotrione, foramiuron and iodosulfuron, and on 16 June 2016 foramsulfuron
and iodosulfuron. The monitoring program of 2015 was continued and complemented
with triazinaming(IN-A4098), a degradation product of both thifensulfurmethyl and
iodosulfuron.
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Figure 5.1 Overview of theEstrup field. The innermost white area indicates the cultivated area, while the grey area
indicates the surrounding buffer zone. The positions of the various installations are indicated, as is the direction of
groundwater flow. Pesticide anitoring is conducted weekly from the drainage system (during period of continuous
drainage runoff) and monthly and hakarly from selected vertical and horizontal monitoring screens as described in
Table A2.1 in Appendix 2.

5.1.3 Model setup and calibration

The numerical model MACRO (version 5.2, Largbal.,2005) was applied to the Estrup
field covering the soil profile to a depth of 5 m b.g.s., always including the groundwater
table. The model is used to simulate the water flow in the varsailyratedzone during

the monitoring period from July 20Qune 2016 and to establish an annual water balance.

Comparedtothe setupinRosenbemal.( 2016) , a year of nAvalidat
MACRO setup for the Estrup field. The setup was subsequentlgraigd for the
monitoring period May 1999 une 2004 and fAvalidatedo for
2004June 2016. For this purpose, the following time series have been used: the observed
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groundwater table measured in the piezometers located in the bufie(a new in situ
logger allowing higher resolution has been installed instead of the diver), measured
drainage, and soil water content measured at two depths (25 and 40 cm b.g.s.) from the
soil profile S1 (Figure 5.1). The TDR probes installed at theerotepths yielded
unreliable data with saturations far exceeding 100% and unreliable soil water dynamics
with increasing soil water content during the drier summer periods (data not shown). No
explanation can presently be given for the unreliable dathiheay have been excluded

from the analysis. The data from the soil profile S2 have also been excluded due to a
problem with water ponding above the TDR probes installed at S2, as mentioned in Kjaer
et al. (2003). Finally, TDRmeasurements at 25 cm b.g.s. kFebruary 2010 were
discarded given freezing soils (soil temperatures at or bel6y The soil water content

is measured with TDR based on Topp calibration (Tepml, 1980), which will
underestimate the total soil water content at the soil waterifigggooint as the
permittivity of frozen water is much less than that of liquid water (Flerchiaget,

2006) Because of the erratic TDR data, calibration data are limited at this field. Data
acquisition, model setup as well as results related to atediloromide transport are
described in Barlebet al.(2007).

5.2 Results and discussion

5.2.1 Soil water dynamics and water balances

The model simulations were generally consistent with the observed data (which were
limited compared to other PLAP fields, as not#abve), indicating a good model
description of the overall soil water dynamics in the variaalyirated zone (Figure 5.2).

The model provided an acceptable simulation of the overall level of the groundwater table
except for the drop in level during sumn2015 and 2016 (Figure 5.2B). This drop
normally captured by the model during the other summers, is coherent with a drop in
water saturation at 0.25 m depth (Figure 5.2D), which is also not captured by the model
Since the subsoil TDR data are limited, arendetailed study of soil water dynamics in
these layers is difficult. Sometimes TDR probes do not have a good contact to the
surrounding soil, which could be the case at 25 cm depth where the TDR are reinstalled
after ploughing. The high drainage valueghe autumn of 2015 are not captured very
well, since the model underpredicts these values, while also overpredicting the soil water
content at 0.25 m b.g.s. (Figure 5.2C and 5.2D). As in previous years (Rosenhlom
2016), the simulated groundwat@ble often fluctuates slightly above the drain depth
resulting in long periods of measured drainage.
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Figure 5.2 Soil water dynamics aEstrup: Measured precipitation and simulated percolation 0.6 m b.g.s. (A),
simulated and measured groundwatereal@WT (B), simulated and measured drainage (C), and simulated and
measured soil saturation (SW sat.) at two different soil depths (D and E). The measured data in B derive from
piezometers located in the buffer zone. The measured data in D and E denivieDiiroprobes installed at S1 (Figure

5.1). The dotted vertical line indicates the beginning of the validation period (JulyJ3684016).
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Table 5.1.Annual water balance fdstrup (mm/year). Precipitation is corrected to the soil surface accordig to t
method of Allerup and Madsen (1979).

Normal Actual Measured Simulated Groundwater
precipitatior®  Precipitation evapotranspiratior drainage drainage recharg@

01.07.9930.06.00 968 1173 466 ) 553 1549
01.07.0030.06.01 968 887 420 356 340 111
01.07.0130.06.02 968 1290 516 505 555 270
01.07.0230.06.03 968 939 466 329 346 144
01.07.0330.06.04 968 928 499 298 312 131
01.07.0430.06.05 968 1087 476 525 468 86

01.07.0%30.06.06 968 897 441 258 341 199
01.07.0630.06.07 968 1365 515 547 618 303
01.07.0730.06.08 968 1045 478 521 556 46

01.07.0830.06.09 968 1065 480 523 362 62

01.07.0930.06.10 968 1190 533 499 523 158
01.07.1030.06.11 968 1158 486 210 341 462
01.07.1130.06.12 968 1222 404 479 577 339
01.07.1230.06.13 968 1093 386 503 564 204
01.07.1330.06.14 968 1015 513 404 449 97

01.07.1430.06.15 968 1190 419 379 532 392
01.07.1%30.0616 968 1208 386 491 618 330

Y Monitoring started in April 2000.

2 Normal values based on time series for 1i9@B0corrected to the soil surte.

3 Groundwater recharge is calculated as precipitaticactual evapotranspirationmeasured drainage.

“Where drainage measurements are lacking, simulated drainage was used to calculate groundwater recharge.

The simulated drainage (Figure 5.2Cptaed the measured drainage quite well except
for the significant initiation of the continuous drainage period in fall 2014. Drainage
measured in connection with snowmelt seemed more or less well captured this
hydrological year. Drainage was high duritg twhole monitoring period compared to
that of the other two clayey till fields investigated in the PLAP. This was due to a
significantly lower permeability of the-8orizon than of the overlying A and B horizons
(see Kjeert al.2005c¢ for details).

Theresulting water balance for Estrup for the entire monitoring period is shown in Table
5.1. Compared with the previous 16 years, the recent hydrological year Juh o4
2016 was characterized by the third highest precipitation since monitoring started,
intermediate simulated actual evapotranspiration, high simulated drainage and
intermediatehigh measured drainage. Precipitation in the months of this year was
characterized by January and May having the second highest precipitation since the
PLAP-monitoring started and July and November being dry (Appendix 4).

5.2.2 Bromide leaching

Bromide has now been applied four times at Estrup. The bromide concentrations
measured up to October 2005 (Figure 5.3 and Figure 5.4) relate to the bromide applied in
spring 2000as described further in Kjaetr al.(2003) and Barlebet al.(2007). In March

2009, bromide measurements in the suction cups and monitoring wells M3 and M7 were
suspended. Figure 5.3D show a very slow build up of the bromide concentrations in the
horizantal screens at 3.5 m depth reflecting a slow transport due to the low hydraulic

conductivity.
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indicate the dates of bromide application.
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M6). Screen depth is indicated in m b.g.s. In September 2008, monitoring wells M3 and M7 were suspended. The green
vertical lines indicate the dates of the three mesént bromide applications.

5.2.3 Pesticide leaching

Monitoring at Estrup began in May 2000. Pesticides and degradation products monitored
so far can be seen from Table 5.2 (2@08.6) and Table A7.4 in Appendix 7 (2000
2007). Pesticide application during tmest recent growing season (262@16) is shown
together with precipitation and simulated percolation in Figure 5.5. It should beimated
precipitation is corrected to the soil surface according to Allerup and Madsen (1979),
whereas percolation (0.6 ngs.) refers to accumulated percolation as simulated with the
MACRO model (Section 5.2.1). Moreover, pesticides applied later than June 2016 are not
evaluated in this report and a#houghincluded in Table 5.2.
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The current report focuses on pesticidpplied from 2014 and onwards, while leaching
risk of pesticides applied in 2013 and before has been evaluated in previous monitoring
reports (see http://pesticidvarsling.dk/monitor_uk/index.html).

Table 5.2.Pesticides analysed Bstrup. For each compmd it is listed, whether it is a pesticide (P) or degradation
product (M), as well as the application date (Appl. date) and end of monitoring period (EndPmemipjtation (precip.

in mm) and percolation (percol. in mm) are accumulated within thte/éies (Y E'Precip, Y ® Percol) and first month
(M 15tPrecip, M ® Percol) after the first applicationnnrefers to average leachate concentraion 4 at 1 m depth
the first year after application. See Appendix 2 for calculation meginddAppendix 8 (Table A8.4jor previous
applications of pesticides.

Crop Applied Analysed Appl. End Y1 Y1 M1 M1 Chen
product Pesticide date mon. precippercolprecip percol
Winter rape 2010 Biscaya OD 240 Thiacloprid(P) May 10Mar 12 1083 196 43 0 <0.01
M34(M) May 10Mar 12 1083 196 43 0 <0.02
Thiacloprid sulfonic  May 10Mar 12 1083 196 43 0 <01
acid(M)
Thiaclopridamide(M) May 10Mar 12 1083 196 43 0 <0.01
Winter wheat 2011 Express ST Triazinaminmethyl(M) Sep 10 Aug 12 823 176 97 31 0.01
Fox 480 SC Bifenox(P) Apr 11 Dec 12 1217 276 45 2 <0.01
Bifenox acid(M) Apr 11 Dec 12 1217 276 45 2 0.003
Nitrofen (M) Apr 11 Dec 12 1217 276 45 2 <0.01
Flexity Metrafenone(P) May 11Apr15 1219 283 114 6 0.02
Roundup Max GlyphosatelR) Oct11l JunB 1150 295 94 26 0.88
AMPA(M) Oct11 Jun15 1150 295 94 26 0.26
Spring barley 2012 Amistar Azoxystrobin(P) Jun12 Jun15 1083 281 151 29 0.04
CyPM(M) Jun12 Jun15 1083 281 151 29 0.24
Fox 480 SC Bifenox(P) May 12Dec 12 1090 281 39 13 <0.02
Bifenox acid(M) May 12Dec 12 1090 281 39 13 0.011
Nitrofen(M) May 12Dec 12 1090 281 39 13 <0.02
Mustang forte Aminopyralid(P) May 12Jun B3 1098 285 50 14 <0.01
Pea 2013 Fighter 480 Bentazone(P) May 13 Jun 16* 1071 248 35 10 0.069
Command CS Clomazone(P) Apr13 Apr15 1094 243 61 17 <0.01
FMC-65317(M) Apr13 Apr15 1094 243 61 17 <0.02
Glyfonova 450 Plus Glyphosate(P) Aug 13 Jun 16* 928 237 131 13 0.10
AMPA(M) Aug 13 Jun 16* 928 237 131 13 0.07
Winter wheat 2013 DFF Diflufenican(P) Nov 13 Apr15 582 165 86 30 0.19
AE-05422291(M) Nov 13 Apr15 582 165 86 30 <0.01
AE-B107137(M) Nov 13 Apr15 582 165 86 30 0.03
Folicur EC 250 1,2,4triazole(M) May 14Jun 16 1152 249 51 0.4 0.01
Tebuconazole (P)
Amistar Azoxystrobir(P) Jun 14 Jun 16 1176 257 49 0 0.02
CyPM(M) Jun 14 Jun 16 1176 257 49 0 038
Glyfonova 450 Plus Glyphosate(P) Jul 14 May 16 1219 305 117 0 0.06
AMPA(M) Jul 14 May 16 1219 305 117 O 0.1
Maize 2015 Callista™ Mesotrione(P) May 15Jun 16 1196 299 91 23 0.11
AMBA(M) May 15Jun 16 1196 299 91 23 <0.01
MNBA(M) May 15Jun 16 1196 299 91 23 <0.01
MaisTer™ Foramsulfuron(P) May 15Jun 16 1196 299 91 23 <0.01
AE-F130619(M) May 15Jun 16 1196 299 91 23 <0.01
AE-F092944(M) May 15Jun 16 1196 299 91 23 <0.01
Maize 2016 Callisto Mesotrione(P) Jun 16 Jun 16 - - 110 0 <0.01
AMBA(M) Jun 16 Jun 16 - - 110 0 <0.01
MNBA(M) Jun 16 Jun 16 - - 110 0 <0.01
Harmony SX Triazinamine(M) Jun 16 Jun 16 - - - - -

Thifensuluron-methyl (P)

MaisTer

Foramsulfuron(P)
AE-F130619(M)
AE-F092944(M)

Jun 16 Jun 16
Jun 16 Jun 16
Jun 16 Junlé

Systematic chemical nomenclature for the analysed pesticides is given in Appendix 1.

"Monitoring continues the followingegr.
“Bentazone applied on 16 May 2013, and Command CS, clomazone, on 25 April 2013.

" Mesotrione was applied twice as Callisto on 27 May 2015 and 6 June 2015.
" Foramsulfuron was applied twice as MaisTer on 6 June 2015 and 30 June 2015.
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Figure 5.5. Applicationof pesticides included in the monitoring programme and precipitation (primary axis) together
with simulated percolation 1 m b.g.s. (secondary axiEsaup in 2014/2015 (upper) and 2015/2016 (lower).

Azoxystrobin has now been applied dixnes at Estrup: 22 June 2004, 29 June 2006, 13
June 2008, 4 June 2009, 13 June 2012 and 2 June 2014 (Figure 5.6). Before that,
azoxystrobin was applied in June 1998 (Lindhasdfl, 2001). All six applications
caused leaching of azoxystrobin and itgrdelation product CyPM to the drainage, when
drainage flow commenced. Concentrations in drainage of the two compounds are shown
in Figure 5.6B and 5.6C. The maximum concentrations detected in drainage was 1.4
LYof azoxystrobin on 24 August 2006, and fig L'* of CyPM on 11 September 2008.

A total of 395 drainage samples were taken from August 2004 to April 2016.
Azoxystrobin was detected in 141 of the samples and aboyeyQ.1 in 16 samples. In

only 38 of the 395 drainage samples CyPM was absedtlah held a concentration
above 0.1ug L. During the same period 726 groundwater samples were collected and
only two had detections of azoxystrobin, highest reading being 0.04*ubn lthe 726
groundwater samples CyPM was detected in 38, of whichwiere above the limit. The

first one above being 0.13 pgllin a sample from the horizontal well H2 collected
October 2012. The remaining four samples exceeding the limit were also from H2, and
the highest concentration found was 0.46 fgi. November P14 (Figure 5.6D). The
leaching pattern of azoxystrobin and CyPM is further described in Jgrgerede2012a

and Jgrgensegt al, 2013. Monitoring continues.

The herbicidglyphosatehas been applied seven times at Estrup, of which 6 can be seen
in Figure 5.7. Following all applications, both glyphosate and AMPA were detected in
the drainageOut of 578 drainage water samples analysed for glyphosate and AMPA
during the period from 31 October 2000 to 20 April 2016, the concentrations of
glyphosate andMPA exceeded 0.1 ugtin 113 and 125 samples, respectively (Figure
5.7B-C).
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Figure 5.6. Azoxystrobin and CyPM detections &strup: Precipitation and simulated percolation 0.6 m b.g.s. (A)
together with concentration of azoxystrobin (B) and CyPM (Gyater samples from drainage (DR on the secondary
axis). Detections of CyPM in water samples collected from groundwater monitoring screens are indicated in D.
Azoxystrobin was only detected twice in groundwater collected from the horizontal and vedittdring screens

(see text). The green vertical lines indicate the dates of applicafi@ngs below the detection limit of 0.01 pd are

shown as 0.01 ugL(all graphs).

During that period AMPA never exceeded 0.1 pgih groundwater (Figure 5.7&nd
Table A5.4 in Appendix 5), whereas glyphosate did so in five of 1017 groundwater
samples (Figure 5.7D). The highest concentrations of 0.59%mnt 0.67 ug X were
found in samples collected from two vertical wells on 7 July 2005. In the horizezits)

the highest concentration of 0.21 ug Was found in a sample collected on 6 October
2011 (Figure 5.7D and Table A5.4 in Appendix 5). Like in the beginning of 2013,
snowmelt seems to cause detection of glyphosate exceeding 0inuthe groundater

in March 2016, more than two years after application. Also a heavy rain event in-August
September 2015 triggered a detection in the groundwater of 0.09*ulldnitoring
continues.
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to be underestimated (Norgaastial, 2014).
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Bentazonehas been used 3 times at Estrup since May 2001, and most recently on peas in
May 2013. Out of a 432 samples of drainage water 222 contained bentazone, 15 thereof
above 0.1 pg 1%, the highest concentian being 20 ug I in samples taken 8 July 2005.
Related to the use of bentazone in 2013, the compound was found in 65 of 99 drainage
water samples and in 28 of 167 groundwater samples. The highest concentration related
to the 2013 application was 248 L™ found in a drainage sampda 3 July 2013 (Figure

5.8B). Three drainage samples and no groundwater samples showed concentrations above
0.1 pg L* (Figure 58C). Monitoring was terminated 27 April 2016.
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Figure 5.8. Bentazonedetections aEstrup: Precipitation and simulated percolation 1 m b.g.s. (A) together with the

concentration of bentazone (B) in water samples collected from dreandge groundwatefThe green vertical line
indicates the date of bentazone application.

The herbicide$oramsulfuron and iodosulfuron were applied in maize on 6 and 30 June
2015, and again on 11 and 16 June 2016. Foramsulfuron and its two degradation products
AE-F130619 and AE-092944, were included in the monitoring. The first detection of
foramsulfuron was in ardinage sample 24 June 2015 at 0.025 figQut of 35 drainage

water samples taken, 16 contained foramsulfuooe being above 0.1 ug't 0.32 ug

Lton 29 July 2015. In 67 groundwater samples there were no traces of foramsulfuron.
The two degradatioproducts were not found in groundwater samples. However one
drainage water sample had a concentration of 0.012%af AE-F092944 and two held

0.011 pg *and 0.023 pg i of AE-F130619. Monitoring ended on 29 June 2016.
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The herbicidemesotrionewas ugd in maize in May and June 2015 and twice in June
2016. Mesotrione and two of its degradation products, AMBA and MNBA, are included
in the monitoring (aglsothe case at Silstrup). The same detection pattern as in Silstrup
is revealed. None of the thre®mpounds were detected in the background samples
collected before application (Figurédh.Mesotrione, AMBA and MNBA were detected

in 25, 8 and 4 samples out of a total of 39 drainage samples, respectively. Shortly after
application, the concentration wfesotrione in drainage samples was found to be 3.3 pg
L1, and since the application in 2015 25 out of 39 drainage samples have contained
mesotrion, 9 in concentrations higher than 0.1 fig AMBA was detected 4 times in
drainage always below 0.1 pg'LThe MNBA was found in 8 of 31 drainage samples, 2
were above 0.1 pgthighest being 0.46 pgtshortly after application. From the first
application of mesotrione in May 2015 to last in June 2016, the horizontal and vertical
monitoring wells were sam@dl at a total of 13 different dates. Only at the very first
sampling, following the application, mesotrione and the degradation products MNBA
could be detected in the samples. Mesotrione was detected in three groundwater samples,
highest concentration bejr0.13 ug L* in water from a horizontal well at 2 m depth.
MNBA was only detected once in the groundwater from M5.2 (0.017 }gdgether

with mesotrione in a concentration of 0.047 ug§ The AMBA was not detected in any

of the groundwater samplddonitoring is ongoing.
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The fungicidetebuconazolewas sprayed on the winter wheat on 20 May 2014, and the
leaching of its degradation product 1;&zole was monitored (Figurel®). As en
from Figure 510B, drainage did not start until 1 October 2014, at which time a
concentration of 0.26 pugt.1,2,4triazole was detectedt was hence not possible to
obtain background samples of the drainage before applicétiioné drainage samples
collected between 1 October 2014 and 4 May 2015 containectfizZzdle and only two

of these contained less than 0.1 py The highest concentration found was 0.45 fig L
on 29 July 2015. Figure BOC shows that 1,24riazole was present in the gralwater
before tebuconazole was applied and even in a concentration above ¢ Asiddtected

in a groundwater sample collected from the uppermost screen of M2.51n% depth). It

is worth noticing that the concentration of 1;®j4zole is almost catant over time for
most sampling points, and that the concentration levels seem to decline with sampling
depth (no detections at 3%5 m depth). This could indicate that the source is from above.
Nevertheless, the high background concentration in greated clearly indicates that
other 1,2 4triazole sourcethanthe most recerapplication of teuconaza must exist.
Propiconazole, epoxiconazole and tebuconazole have all been applied on théeRLAP
before and perhaps there is also a H#a#ole ontribution from upstream neighboring
fields to the upper groundwater zone of the PLRI, as1,2,4triazole is also detected
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in the upstream well M1. The processes involving the formations and sources of 1,2,4
triazole needs to be resolved in detadatdies Monitoring is ongoing.
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Figure 5.10. 1,2,4triazole detections aEstrup: Precipitation, irrigation and simulated percolation 1 m b.g.s. (A)
together with measured concentrationlg?,4triazole detections in drainage water and groundwatdd;(@/ater

collected from upstream and downstream horizontal (H) and vertical screen3liiipreen vertical lines indicate the
date of pesticide application.
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6 Pesticide | eaching at Faaro

6.1 Materials and methods

6.1.1 Field description and monitoring design

Faardrup is located in Southern Zealand (Figure 6.1) and the test field covers a cultivated
area of 2.3 ha (150 x 160 m, Figure 6.1). The terrain slopes gently to the Wés&t by 1
Based on three soil profiles excavated in the buffer zone borderingltheHesoil was
classified as Haplic Vermudoll, Oxyaquic Hapludoll and Oxyaquic Argiudoll (Soil
Survey Staff, 1999). The topsoil is characterised as sandy loam with%4clay and

1.4% organic carbon. Within the upper 1.5 m numerous desiccation cratks gdth

clay are present. The test field contains glacial deposits dominated by sandy till to a depth
of about 1.5 m overlying a clayey till. The geological description shows that small
channels or basins filled with melt water clay and sand occur bigtbedded in the till

and as a large structure crossing the test field (Lindlerdt,2001). The calcareous
matrix and the reduced matrix begin at 1.5 m and 4.2 m b.g.s., tiespyec

The dominant direction of groundwater flow is towards the weste upper part of the
aquifer (Figure 6.1). During the monitoring period the groundwater table was lo¢ated 1
2 and 23 m b.g.s. in the lower and upper parts of the area, respectively. During fieldwork
within a 5 m deep test pit dug nearby the fieldyads observed that most of the water
entering the pit came from an intensely horizontathctured zone in the till at a depth

of 1.8 2.5 m. The intensely fractured zone could very well be hydraulically connected to
the sand fill in the deep channel, whistight facilitate parts of the percolation. The
bromide tracer study showed that the applied bromide reached the vertical monitoring
well (M6) located in the sanfilled basin (Figure 6.4), however, not in higher
concentrations as compared to concentratidetected in water from the other vertical
monitoring wells. This indicates that the h
does not differ from that in other parts of the test field, and that the basin is a small pond
filled with sediments frm local sources.

A brief description of the sampling procedure is provided in Appendix 2 and the analysis
methods in Kjeeet al.(2002). The monitoring design and field area are described in detall
in Lindhardtet al. (2001). In September 2011, the monimg system was extended with
three horizontal screens (H3) 2 m b.g.s. in the saa$tern corner of the field (Figure
6.1). One of the screens should be located just below the drain 1.2 m b.g.s. A brief
description of the drilling and design of H3 izgn in Appendix 8.
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Outlet

Monitoring well = Collector pipe

m  Sample pointfor horizontal
Buffer Zone screen

° 0 50 m
B Piezometer — — Tile-drain, inside field L1 1 1 1 ]
g Shed ---- Tile-drain, outsidefield
uw Suction cups, TDR and Horizontal monitoring screens at 3.5 m depth
Pt-100 ——=—Horizontal monitoring screens at 2 m depth (NEW)
A Rain Gauge

Figure 6.1 Overview of theFaardrup field. The innermost white area indicates the cultivated land, while the grey
area indicates the surrounding buffer zone. The positions of the various installations are indicated, ascisathefire
groundwater flow (arrow). Pesticide monitoring is conducted weekly from the drainage system during periods of
continuous drainage runoff, and monthly and yaffrly from selected vertical and horizontal monitoring screens as
described in Appendig (Table A2.1).
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6.1.2 Agricultural management

Management practice at Faardrup during the 2@ 5growing seasons is briefly
summarized below and detailed in Appendix 3 (Table A3.5). For information about
management practice during the previous monitopegods, see previous monitoring
reports available on http://pesticidvarsling.dk/monitor_uk/index.html.

Winter wheat (cv. Mariboss) was sown 23 September 2014. Spraying with the fungicide
tebuconazole took place on 20 November 2014 and its degradatthrcpl,2,4triazole

was included in thenonitoringprogramme. Weeds were sprayed on 30 November 2014,
using flupyrsulfuroamethyland prosulfocarland on 22 Aprik015using flupyrsulfuron
methyl Following the first application, flupyrsulfuremethyl andits three degradation
products INKC576, INKY374 and INJV460 were included in the monitoring
programme. On 12 May 2015, the herbicides fluroxypyr and florasulam were used, but
not included in the monitoring. A final spraying of fungi in the winter wieeg done on

12 May 2015 using prothioconazole, and its metabolite traZole is included in the
monitoring. Harvest of the winter wheat was done 2 September 2015. Grain yield of the
wheat was 79.7 hkg H485% dry matter). At the day of harvest 7hig hal (100 % dry
matter) of straw was shreddeoin 11 April 2016 a mixture of spring barley varieties was
sown. Weeds were sprayed with fluroxypyr, bromoxynil and ioxynil 27 May. Two
degradation products of fluroxypyr- fluroxypyr pyridinol and fluroxygr
methoxypyridine- were included in the monitoring. On 16 June 2016 the fungicide
propiconazole was applied and tmenitoring of thedegradation product 1,2tdiazole
continuedPropiconazole was by mistake appliednty half thealloweddosage, i.€125

g hat active ingredient instead of 250 gha

6.1.3 Model setup and calibration

The numerical model MACRO (version 5.2) was applied to the Faardrup field covering
the soil profile to a depth of 5 m b.g.s., always including the groundwater table. THe mode
was used to simulate the water flow in the varigdajurated zone during the full
monitoring period September 1998ne 2016 and to establish an annual water balance.

Comparedtothe setupinRosenbemal.( 2016) , a year of thievali dat
MACRO setup for the Faardrup field. The setup was calibrated accordingly for the
monitoring period May 1999 une 2004 and fAvalidatedo for
2004June 2016. For this purpose, the following time series were used: observed
groundvater table measured in the piezometers located in the buffer zone, water content
measured at three depths (25, 60 and 110 cm b.g.s.) from the two profiles S1 and S2
(Figure 6.1) and measured drainage. Data acquisition and model setup are described in
Barleboet al.(2007).

Due to electronic problems, precipitation measured at Flakkebjerg located 3 km east of
Faardrup was used for the monitoring periods: July 1R8&% 2002, July 206Bune

2004, Januarfebruary 2005, JanuaBebruary 2006 and July 20Q06ne 2007.
Precipitation measured locally at Faardrup was used for the rest of the monitoring period
including the present reporting period.
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Table 6.1.Annual water balance fdfaardrup (mm/year). Precipitation is corrected to the soil surface according to
the method of Allerup and Madsen (1979).

Normal PrecipitatioR) Actual Measured  Simulated Groundwater
precipitatiort evapotranspiratio  drainage drainage rechargé
01.07.9930.06.00 626 715 572 192 152 -50
01.07.0030.06.01 626 639 383 50 35 206
01.07.01 30.06.02 626 810 514 197 201 99
01.07.0230.06.03 626 636 480 49 72 107
01.07.0330.06.04 626 685 505 36 19 144
01.07.0430.06.05 626 671 469 131 55 72
01.07.0%30.06.06 626 557 372 28 16 158
01.07.0630.06.07 626 796 518 202 212 77
01.07.0730.06.08 626 645 522 111 65 12
01.07.0830.06.09 626 713 463 46 20 204
01.07.0930.06.10 626 624 415 54 43 155
01.07.1030.06.11 626 694 471 133 184 90
01.07.1130.06.12 626 746 400 98 106 247
01.07.1230.06.13 626 569 456 62 92 50
01.07.1330.06.14 626 593 425 44 88 124
01.07.1430.06.15 626 819 456 123 196 239
01.07.1%30.06.16 626 799 403 124 167 273

Y Normal values based on time series for T9EOO.

2 For July 1999June 2002, July 2063une 2004, in January and February of both 2005 and 26 July 200&June

2007, measured at the DIAS Flakkebjerg meteorological station located 3 km from the field (see detailed text above).
3 Groundwater recharge is calculated as precipitaticactual evapotranspirationmeasured drainage.

6.2 Results and digussion

6.2.1 Soil water dynamics and water balance

The level and dynamics of the soil water saturation in all three horizons in the hydraulic
year July 2018June 2016 were generally well described by the model (Figure 6.2D, 6.2E
and 6.2F). In contrast to earligears the model captured the level of the measured water
saturation at both 0.25 m b.g.s. (Figure 6.2D) during both summer and winter. As was the
case with the previous hydraulic year, the magnitude of the decrease in water saturation
at 1.1 m b.g.s. olesved during the summer period is not well captured in regard to S1
measurements, whereas S2 meaurements resembles quit well the model outcome. This
could be a result of the conceptual macropore mseeliting, where the impact of
macropores on the dryindg the matrix is not well represented for the sediment profile
representing S1 (also, the modelled drainage value for the period is much higher than
measured (Fig 6.2C and Tabel 6.1)).

The resulting water balance of all monitoring periods is shown in TableCompared

with the previous 15 years, the latest hydraulic year (July -d08& 2016) was
characterised by high precipitation, an intermediate actual evapotranspiration, an
intermediate measured drainage, and meehigh simulated drainage. This retgal in

the highest groundwater recharge estimated for this field within the whole-péddd.

Precipitation during this year was characterised by normal values during the late summer
2015 and spring of 2016. November and December 2015 received veanimgimts of
precipitation (Appendix 4), November being the wettest ever at Faardrup. This probably
also explains the very high amounts of simulated drainage in December 2015 as
mentioned earlier.
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Figure 6.2 Soil water dynamics dtaardrup. Measuredprecipitation and simulated percolation 1 m b.g.s. (A),
simulated and measured groundwater table, GWT (B), simulated and measured drainage (C), and simulated and
measured soil water saturation (SW sat.) at three different soil depths (D, E and F). Turedrista in B derive from
piezometers located in the buffer zone. The measured data in D, E and F derive from TDR probes installed at S1 and
S2 (Figure 6.1). The dotted vertical line indicates the beginning of the validation period (Juju2@02016).
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6.2.2 Bromide leaching

The bromide concentration shown in Figure 6.3 and 6.4 relates to the bromide applied in
May 2000, August 2008 and April 2012, where 30 kg patassium bromide was applied

each time. In September 2008, bromide measurements in the swgigoand monitoring

wells M2 and M7 were suspended. A drastic increase in bromide concentration in M4 and
M5 was detected in Mayune 2009 (Figure 6.4). To follow the leaching of bromide
through the variabhgaturated zone into the drainage and groundwatenore detalil,

water from the suction cups were analysed for its concentration of bromide in connection
with the application of bromide on 4 April 2012. The outcome revealed a factor ten in
concentrations measured in water from suction cups of S1 amadBating a much
higher bromide source term at S1 than S2. Common for S1 and S2 was a drastic increase
in bromide concentration at 1 m depth in January 2013, which seems to be the result of
snowmelt transporting bromide down to the level of the groureiwable situated at
approximately the depth of the tile drains and suction cups at 1 m depth. Bromide leaching
also seems to reach 2 m depth at both S1 and S2 at approximately the same initial
concentrations in January 2013. The high level in bromideertration at 2 m depth in

S1 was, however, also reached at the end of the hydrological year 2015/2016. This high
concentration level of bromide at S1 is not comparable to the detections in water from the
other installations at Faardrup (Figure 6.3 and ©4}fhe other PLAHRields. Such
difference can only delineate that water sampling with suction cups in low permeable
fractured soil media like clayey till may give a very local and uncertain picture of the
overall bromide leaching.
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Figure 6.3.Bromide cacentrations aFaardrup in the period July 20049une 2016A and B refer to suction cups
located at S1 and S2. The bromide concentration is also shown for drainage runoff (C) and the horizontal monitoring
wells. The horizontal wells H1 and H2 are situa@e€sim b.g.s., and H3 in 2.5 m b.g.s. (BJom December 2008 to

March 2012, bromide measurements in the suction cups were suspEneegeen vertical lines indicate the dates of
the two most recent bromide applications.
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Figure 6.4 Bromide concentrains at~aardrup in the period July 2004une 2016The data derive from the vertical
monitoring wells (M4, M5 and M6). Screen depth is indicated in m b.g.s. The green vertical lines indicate the dates of
the two most recent bromide applications.

6.2.3 Pesticideleaching

Monitoring at Faardrup began in September 1999. Pesticides used as well as their
degradation products are shown in Table 6.2 and Table A7.5 in Appendix 7. The
application time of the pesticides included in the monitoring during the two most recent
growing seasons is shown together with precipitation and simulated precipitation in
Figure 6.5. It should be noted thaepipitation is corrected to the soil surface according

to Allerup and Madsen (1979), whereas percolation (1 m b.g.s.) refers toudatdn
values as simulated with the MACRO model.

The current report focuses on the pesticides applied from 2014 and onwards, while the
leaching risk of pesticides applied before 2014 has been evaluated in previous monitoring
reports (seéttp://pesticidvarsling.dk/publ_result/index.hjmBentazonemetrafenone,

TFMP (degradation product of fluazifapbutyl) and propyzamidegethemith its three
degradation products RBAU580, RH24644 ad RH24655 were included in the
monitoring programme until Aprlune 2015. Therefore, the results are included in this
report. Except for bentazon, none of these compounds have been detected in water
samples from Faardrup during the monitoring periody J2013 June 2015 and
monitoring of these compounds were finalised in Apuhe 2015 (Table 6.2).

78


http://pesticidvarsling.dk/publ_result/index.html

=y = _ & o = z 2 - o =
s = 2 = =z £ & =z & E 2 =
S LI 1 L O
£ 2 20 3
£ 2014/2015 E
= 30 15 %
2 k=]
g 40 10 =
= 5
L e S | et P — +5 B
& &
60_ . — ———— — __0
B Precip Fluroxypyr (2014)
Percol B Tebuconazole (2014)

B Flupyrsulfuron-methyl (2014)

0 J'—r'q'-l-w—l- WWW 30
i ' - H I |
S 20 20 £
E £
F 30 15 8
2 =
3 40 10 3
A o

50 5
60 - - 4
B Precip Fluroxypyr (2015)
Percol Prothioconazole (2015)

B Flupyrsulfuron-methyl (2015)

Figure 6.5 Application of pesticides included in the monitoring programme and precipitation (primary axis) together
with simulated percolation (secondaryis) atFaardrup in 2014/2015 (upper) and in 2015/2016 (lower).

Besides flupyrsulfuromethylappliedin November 2014nd April 2015the following
degradation products were included in the monitoring programme:-ttigzdle (of
tebuconazole and prattonazole) and INIV460, INKC576 and INKY374 (of
flupyrsulfuronmethyl). The monitoring of 1,2;#iazole was ended on the 9 September
2015 caused by too high expenses on analysis. Gherconomicconstraits, new
compoundgouldnot beadded to thenonitoring programme of Faardruptil May 2016
where two degradation products of fluroxypylluroxypyr pyridinol and fluroxypyr
methoxypyridine were includedAs fluroxypyr had also beenappliedthe yearbefore,
April 2014 and May 2015 (Figure 6.5),me background concentrations of the two
degration productmight be present. On 16 June 2016 the fungicide propiconazole was
applied and the degradation product 1-fi@zole was once again included in the
monitoring (not shown in Figure 6.5).

Only twocompounds bentazomed1,2,4triazole out of 14 compounds (10 degradation
products and four pesticiddsve been detected at Faardrup during the monitoring period
July 20147 June 2016, and only the monitoring of flupyrsulfuroethyl and its three
degralation products (now 187 samples per each compound)tligzdle (157 samples)

and the two degradation products of fluroxypyr (17 samples) will continue after June 2016
(Table 6.2).
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Table 6.2.Pesticides analysed Baardrup. For each compound it isted whether it is a pesticide (P) or degradation
product (M), as well as the application date (Appl. date) and end of monitoring period (EndPmemipjtation (precip.

in mm) and percolation (percol. in mm) are accumulated within the first ye&tR¥etip, Y 2 Percol) and first month
(M 1stPrecip, M ® Percol) after the first applicationnanrefers to average leachate concentrdtigrL] at 1 m depth
the first year after application. See Appendix 2 for calculation medimadAppendix 8 Table A8.5)for previous
applications of pesticides.

Crop Applied Analysed Appl.  End Y1t Y1t M1t M1 Crnean
Product pesticide date mon.  Precip. Percol. Precip. Percol

Spring barley and ~ Fighter 480 Bentazone(P) Jun10 Jun1s 693 327 49 29 <0.01

Red fescue 2010  Fox 480 SC Bifenox(P) Oct10 Jun12 351 190 75 72 0.02

Bifenox acid(M) Oct10 Jun12 351 190 75 72 2.54

Nitrofen(M) Oct10 Jun12 351 190 75 72 0.01

Red fescue 2011  Fusilade Max  FluazifopP(M) May 11 Mar12 730 0O 59 0 <0.01

TFMP(M) May 11 Apris5 730 0O 59 0 <0.01

Spring barley and  Glyphogan Glyphosate(P) Oct11l Augl12 425 17 56 17 <0.01

White clover 2012 AMPA(M) Oct1l Augl12 425 17 56 17 <0.01

Fighter 480 Bentazone(P) May 12 Jun15 527 220 29 4 <0.01

Flexity MetrafenonéP) Jun12 Apris5 580 215 96 14  <0.01

White clover 2013  Fighter 480 Bentazone(P) May 13 Jun15 711 213 82 0 0.02

Kerb 400 SC  Propyzamid(P) Jan13 Apri15 640 213 64 51  <0.01

RH-24560(M) Jan13 Apr15 640 213 64 51  <0.01

RH-24644(M) Jan13 Apri15 640 213 64 51 <0.01

RH-24655(M) Jan13 Apri5 640 213 64 51 <0.01

Winter wheat 2014 Folicur EC250  1,2,4triazole (M} Nov 14 Septl5 796 241 73 51 0.03

Tebuconazole (P)
Lexus50 WG Flupyrsulfuronmethyl(P) Nov 14 Jun16 796 241 94 81 <0.01

+Apr 15
IN-JV460(M) Nov14 Junl6 796 241 94 81 <0.01
+Apr 15
IN-KY374(M) Nov14 Junl1l6 796 241 94 81 <0.01
+Apr 15
IN-KC576(M) Nov14 Junl6 796 241 94 81 <0.01
+Apr 15
Spring Barley 2016 Starane 180S  Fluroxypyr methoxy May 15 Jun16 785 286 46 0 <0.01
Fluroxypyr(P) pyridine(M)
Fluroxypyr pyrdinol(M) May 15 Jun16 785 286 46 0 <0.01
Proline 250 EC  1,24-triazole(M) May 15 Jun16 785 286 46 0
Prothioconazole(P)
Bumper 25 EC  1,2,4triazole(M) June 16 Jun 16 - - -
Propiconaza(P)?

Sysematic chemical nomenclature for the analysed pesticides is given in Appendix 1.
Y Propiconazole only applied in half of the maximum allowed dose.

“Monitoring continues the following year.

" Monitoring started in May 2014.

In the hydrological year 2012013bentazonewas applied to test its leaching potential

in a cereal (spring barley) undersown with white clover and in 2013/2014 on white clover
in pure stand. The application onto spring barley and the undersown white clover on 18
May 2012 was followedby a dry period lasting until the end of June (Appendix 5). The
application did not result in any detections of bentazone during the remaining part of
2012. At the end of January 2013 one detection (@gd2?) in the drainage was obtained,
which seems tbe caused by snowmelt resulting in high percolation and a sudden rise in
the groundwater table during this month (Figur@) &s also reflected by the bromide
leaching (section 6.2.2). From then and onwords until May 2013, where bentazone was
applied a seond time on the pure stand of white clover, bentazone was not detected. The
leaching scenario of bentazone following this second application was comparable to the
scenario following the first application except for bentazone being detected seven times
inthe drainage at 1.2 m depth in 2014 (max. Oj@2R?) and in water from the horizontal

well H3 situated at 2 m depth (at approx. QU@2) twice in 2014 and six times in 2015
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(max. 0.012pg LY. All of these seemed to relate to the snowmelt (Fighif.
Monitoring has stopped September 2015.
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Figure 6.6. Bentazonedetection aFaardrup: Precipitation and simulated percolation 1 m b.g.s. (A) together with the
concentration of bentazomketectiondn water samples collected from drainage (B) and muiauater (C). The green
vertical lines indicate the dates of bentazone applications.

In the hydrological years 2014/201&buconazolewas applied on winter wheat in
November 2014 to test the leaching potential of its degradation productrig2¢e. It
should be noted that it was not possible to obtain background samples of the drainage
before this applicatiorBackground concentrations from water collected in the wells were
obstained and 1,2#iazol was not detecteds illustrated in Figurés.7, 1,24-triazole

was detected more or less continously in the drainage until April 2015, but only twice (at
0.02ug LY in the groundwateiOne detection in water from the horizontal wells at 2 m
depth, andnedetections in water frorie vertical monitoringwell M4 at 34 m depth.

In May 2015,anotherfungicide prothioconazolewas appliedo spring barleyo verify

that it will not degrade to 1,2#iazol as specified in the EFSA conclusiéiollowing

this application an increase in concentratdri,2,4triazole was detected in the water
samples collected from drainagdote that no samples were obtained from drainage
between August 2015 and May 20di@enthe economicconstraintsThe fact that 1,2;:4
triazole is detected in water from drainage during tlkarser of 2016 at the same
concentrations as in the months following application of the parent pesti@desars

prior, indicates (i) a surfaeeear source, (ii) that 1,2#iazole is very persistent at
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detectable concentrations at 1 m depth and (giV#ry upper groundwater is temporarily
exposed to it in low concentrations.
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Figure 6.7. 1,2,4triazole detections aFaardrup: Precipitation and simulated percolation 1 m b.g.s. (A) together with
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lines indicate the date of tebuconazole application.
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7 Pesticide analysis quality

Reliable results and scientifically valid methods of analysis are essential for the integrity
of the pesent monitoring programme. Consequently, the field monitoring work has been
supported by intensive quality assurance entailing continuous evaluation of the analyses
employed. Two types of sample are used in the quality control 1) samples with known
pesttide composition and concentration are usedfernal monitoringof the laboratory
method (internal QA), and Zxternally spiked samplabat are used to incorporate
additional procedures such as sample handling, transport and storage (external QA).
Pesticide analysis quality assurance (QA) data for the period July 2015 to June 2016 are
presented below, while those for the preceding monitoring periods are given in previous
monitoring reports (available diitp://pesticidvarsling.dk/monitor_uk/index.hijml

7.1 Materials and methods

All pesticide analyses were carried out at a commercial laboratory selected on the basis

of a competitive tender. In order to assure the quality of the analyses, the call for tenders
included requi r ementliyy asswsance QA)tsystem domdsising at or y ¢
both an internal and an external control procedure.

7.1.1 Internal QA

With each batch of samples the laboratory analysed one or two control samples prepared
in-house at the laboratory as part of their standard method bfsenal he pesticide
concentration in the internal QA samples ranged betweeil@XBug L. Using these

data it was possible to calculate and separate the analytical standard deviation into within
day (Sv), betweerday ($) and total standard deviati¢®). Total standard deviation was
calculated using the following formula (Wilson 1970, Danish EPA 1997):

se = [sZ+ st

7.1.2 External QA

Three times during the period July 2015 to June 2016, two external control samples per
test field were analysed at the laboratory glarth the various water samples from the

five fields. Two stock solutions of different concentrations were prepared from standard
mixtures in ampoules prepared by Dr. Ehrenstorfer/LGC, Germany (Table 7.1). Fresh
ampoules were used for each set of standafdtions. The standard solutions were
prepared two days before a sampling day and stoo&tland darkuntil use. For the
preparation of stock solutions, e.g. 150 pl (for low level sample when 3L groundwater is
available) or 350 pl (for high level sampiéhen 3L groundwater is available) of the
pesticide mixtures, was pipetted into a preparation glass containing 10 ml of ultrapure
water. The glass was sealed, shaken thoroughly and shipped to the staff collecting samples
on the field locations. The staffifshed the preparation of control samples in the field by
guantitatively transferring the standard solution toGa 2.0, or 3.0 L measuring flask
depending on the available water in the groundwater well (determined before preparation
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of the standardddutions). The standard solution was transferred to the measuring flaks,
diluted and the volume in the flask adjusted to the mark with groundwater from a defined
groundwater well in each field. After thorough mixing, the control sample was decanted
to a sanple bottle similar to the monitoring sample bottles, labelled, and transported to

the laboratory together with the regular samples.

In the present report period, the final concentrations in the external QC solutions shipped
for analysis in the laboratpmere 0.05Qug L for the spiked low level control sample,

and 0.117ug L™ for the high level sample. The pesticides included, their concentration
in the initial ampoule and in the final QC solutions are indicated in Table 7.1.

Blank samples consistgnonly of ultrapure HPLC water were also included as control
for false positive findings in the external QA procedure every month. All samples (both
spiked and blanks) included in the QA procedure were labelled with coded reference
numbers, so that theldaratory was unaware of which samples were QA controls, blanks

or true samples.

Table 7.1.Pesticides included in thexternal QA control samples ithe period 1.7.20130.6.2016Concentrations in

both the original ampoules and in the final higtel ard low-level external control samples used.

Compound Ampoule concentration Ampoules  High-level control Low-level control
(MgL™) (Mg L) (Mg L)
1,2,4triazole 1000 3 0.117 0.050
AMBA 1000 1 0.117 0.050
AMPA 1000 2 0.117 0.050
Bentazone 1000 1 0.117 0.050
CGA 192155 1000 1 0.117 0.050
CGA 339833~ 1000 1 0.117 0.050
CyPM 1000 1 0.117 0.050
Glyphosate 1000 2 0.117 0.050
IN-JV460 1000 1 0.117 0.050
IN-KC576 1000 1 0.117 0.050

"CGA 339833 was found to be unstable in solution after inclirdée ampoule and was not further evaluated.

7.2 Results and discussion

7.2.1 Internal QA

Ideally, the analytical procedure provides precise and accurate results. However, in the
real world results from analysis are subject to a certain standard deviation.&Bwtarct
deviation may be the combined result of several contributing factors. Overall, the
accuracy of an analytical result reflects two types of error: Random errors related to
precision and systematic errors relating to bias. In a programme like PLaARevant

to consider possi bl e

changes

n

anal ytica

systematic errors may both change over time it is relevant to distinguish between standard
deviations resulting fronwithin-day variation as opposed to those asstma with
betweerdayvariation in the analytical ressltTo this end, control samples are included

in the analytical process as described above. Thus, by means of statistical analysis of the
internal QA data provided by the laboratory it is possibleejparate and estimate the
different causes of the analytical variation in two categodagto-day variation and
within-day variation (Miller et al., 2000; Funket al, 1995). This kind of analysis can
provide an indication of the reliability of the aptidal results used in the PLAP. The
statistical tool used is an analysis of variance (ANOVA) and encompasses all duplicate
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QA pesticide analyses, single analyses being excluded. The analysis can be divided into
three stages:

1. Normality: An initial test fo normality is made as this is an underlying
assumption for the on@ay ANOVA.

2. Betweenday contribution: In brief, this test will reveal any dap-day
contribution to the variance in the measurements. If there is none, the total
standard deviation can lm®nsidered attributable to the withilay error of the
analysis. For this purpose an ANOMWased test is used to determine if the
betweenday standard deviation {Sdiffers significantly from O (this test is made
as an Rest with the : betweenday mea square = withirday mean square).

3. Calculating standard deviations: If the Ftest described above reveals a
contribution from the betweeday standard deviation {$ it is relevant to
calculate three values: The withilay standard deviation (§ the letweenday
standard deviation ¢ and the total standard deviation)(S

As the error associated with the analytical result is likely to be highly dependent on the
compound analysed, the QA applied is pestisigecific. In the current reporting period
internal quality data was available for 19 compounds. The results of the internal QA
statistical analysis for each pesticide are presented in Table 7.2. For reference, estimated
Sovalues are listed for all pesticides, including those for which the betdaewariance

is not significantly greater than the withilay variance. ANOVA details and variance
estimates are also included, even for pesticides, where the requirement for normality is
not fulfilled. Obviously, such data should be interpreted withicautConsidering the
average of all compounds the mean variaBgnvas 0.013, £0.017 and Swas 0.021,

levels that are considered suitable when relating to the residue limit for pesticides (0.1
LY.

As a rule of thumb, the betweelay standard déation should be no more than double
the withinday standard deviation. From Table 7.2 shows th&v3atios greater than
two were observed for only three compounds this year (azoxystref8a 1@tio 2.3,
bentazone $Sw ratio 2.5, and INJV 460 %/Sw ratio 3.6). For these compounds, the
results indicate that dap-day variation makes a significant contribution. The compound
triazinamin also has a/Sw ratio > 2 (%/Sw ratio 3.6), but as the compound was added
late in the reporting period, the statstionly rely on two duplicate samples and will not
be further evaluated in this report.

Among the four compounds meeting the normality requirement, only one had a ratio
above twqazoxystrobii. In general, all 8Sw ratios have decreased and less comgsun
have %/Sw ratios above two compared to ratios in the previous reports.

Azoxystrobin: the compound has a ratio above two (2.3), but this high &tio is
caused by the betweelay deviation (8 0.005)beingrelatively highcomparedo the
very lowSw (0.002). Howeverasboth Sy and $ are still very lowthisactually indicags
an analytical procedure in good contrthoughthere is still room for improvement of
the analytical method.
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MNBA: The compound does not meet the normality critericairaghis year, but the
betweenday standard deviation {Shas decreased over the last couple of years and thus
lowered the 8Su ratio significantly from 3.0 to 0.2 during the last tyears and now

this year increased agdio 1.1. The betweeday ($) hasslightly increased since last
year, but the withirday (S) and the total standard {{Sdeviation have however,
decreased compared to last year, indicating that it may be possible to improve the
analytical procedure for this compound even furtheritagbdown these deviations.

AE-F092944, AEF130619, Flupyrsulfuromethyl, Foramsulfuron, INV460, IN
KC576 and INKY374 are all new compounds in the analytical programme and included
for the first time in this report.

IN-JV460: The compound does noeet the normality andufSw ratio criteria. The high
S/Sw ratio is due to the relatively high betweday standard deviation {$ 0.029)
compared to the withiday deviation (&1 0.008), indicating that it may be possible to
improve the analytical prodere for this compound to bring down these deviations.

AE-F092944, AEF130619, CGA 192155, CGA 339833,-KC576, INKY374 fulfil

the S/Sw ratio criterion and CGA 339833 and-BY374 additionally fulfil the criterion

for normality. All the compounds hayhowever, relatively high total standard deviation
(S > 0.020), indicating that it may be possible to improve the analytical procedure for
these compounds to bring down the deviations.

When all compounds are considered, no compounds h#Se r&tios higher than 3.6

(observed for INJV460), and in total only three compounds had ratios > 2.0, which is an

i mprovement compared to | ast yearo6s report,
high S/Sw ratios are due to relatively high betwegaly deviatios (S), indicating that it

may be possible to improve the analytical procedure for these compounds to bring down

this deviation. It should, however, be noted that all ratios have been lowered compared to

| ast reporting year . eporh @&e dueatd very Bw withikday n t hi
deviation and relatively higher betweday deviations. None of the betwegay

contributions are, however, significant on the 0.05 significance level.
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Table 7.2.Internal QA of pesticide analyses carried out ia freriod1.7.201530.6.2016 Results of the test for
normality, oneway analysis of variance (ANOVA), the estimated values of standard deviations (w:-aéthitp:
betweerday, t: totali see text for details), pesticide concentration in internal QA saf@bnc.) and number of
duplicate samples (n) are given for each pesticide. For test the Rav@llds was used.

Compound Normal Significant $ Sw S S Ratio n Conc.
Distribut. Between day (ugL?) (ugL?) (ugL?) So/Sw (g LY
a=0.05 contribut

ANOVA
a=0.05

1,2,4triazoke* - - 0.004 0.006 0.007 1.3 58 0.03

AE-F092944 - - 0.018 0.026 0.032 1.4 42 0.1

AE-F130619 - - 0.015 0.020 0.025 1.4 41 0.1

AMBA* - - 0.035 0.031 0.047 0.9 37 0.1

AMPA* Yes - 0.002 0.003 0.004 1.4 40 0.03

Azoxystrobin Yes - 0.002 0.005 0.005 2.3 40 0.05

Bentazone - - 0.001 0.003 0.004 25 40 0.05

CGA 192155 - - 0.012 0.019 0.023 1.6 11 0.05

CGA 339833 Yes - 0.018 0.022 0.028 1.3 11 0.05

CyPM* - - 0.009 0.010 0.013 1.1 38 0.05

Flupyrsulfuron

methyl - - 0.011 0.019 0.022 1.7 39 0.1

Foramsulfuron - - 0.020 0.020 0.028 1.0 40 0.1

Glyphosate - - 0.003 0.004 0.006 1.3 41 0.03

IN-JV460 - - 0.008 0.029 0.030 3.6 39 0.1

IN-KC576" - - 0.011 0.019 0.022 1.7 42 0.1

IN-KY374* Yes - 0.025 0.027 0.037 1.1 37 0.1

MNBA* - - 0.025 0.028 0.038 1.1 38 0.1

Mesotrione - - 0.020 0.015 0.025 0.7 40 0.1

Triazinamirt Yes - 0.002 0.009 0.009 3.6 2 0.1

*Degradation product
aData represents only two duplicate samplesmpound included late in the reporting period

The total standardeyiation (9 of the various analyses of pesticides and degradation

products lie within the range 0.0@4047ug L, the highest value observed for AMBA.

In general, the data suggest that the analytical procedure used for the quantification of the
compounls is good and in generahsimproved ori n | i ne with | ast vyea
there is still room for improvement and optimisation of, especially, the betuaen

variation ().

7.2.2 External QA

As described above the external QA program was based onesaspied at the field.

As part of the quality control, a set of blanks made from HPLC water were also analysed
to evaluate the possibility of false positive findings in the programme. From these results

it can be concluded that contamination of samplemduwollection, storage and analysis

is not likely to occur. A total of 32 blank samples made from HPLC water were analysed
and no compounds were detected in any of these analysed blank samples. Based on this,
samples analysed in the monitoring progrand aletected to contain pesticides or
degradation products are regarded as true positive findings.
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Table 7.3.Recovery ofexternally spiked samples carried out in the period 1.7-3016.2016 Average recovery (%)

of the nominal concentration at low/higoncentration level is indicated for each field. For each compasnemnd

nhigh refer to the number of samples recovered with the spiked compound at low and high concentrations, respectively.
Ntotal analysedS the total number of spiked samples (inidhg both low and high level samples). Bold font is used for
recoveries outside the range of 720%.

Tylstrup : Jyndevad Silstrup Estrup Faardrup | Average nNiow Neotal
% % % % % % Nhigh analysed
Low High: Low High: Low High: Low High :Low High
1,2,4triazole : 140 117 193 137 140 105 : 120 120 135 10/10 20
AMBA 92 83 42 54 68 6/6 12
AMPA 108 111 @ 113 98 107 4/4 8
Bentazone 130 128: 132 94 93 94 107 4/4 8
CGA 192155 101 92 102 90 96 4/4 8
CyPM 88 87 | 108 114 99 6/6 12
Glyphosag 100 94 @ 108 94 99 4/4 8
IN-JV460 74 73 152 160 114 6/6 12
IN-KC576 72 54 100 108 83 6/6 12

Table 7.3 provides an overview of the recovery of all externally spiked samples. Since
the results for each field in Table 7.3 are basedrin a few observations for each
concentration level (high/low), the data should not be interpreted too rigorously.

A total of 38 samples were spiked in this reporting period. In general, the recovery of the
spiked compounds in the samples is acceptaleleiri the range 70% to 120%), but the
broad range of average recoveries indicates that for some compounds, there may be reason
for concern. Water used for making the spiked samples is taken on location from up
stream wells. For this reason minor backgebeontent may be present in some of the
water used for spiking, and in particular for the low level QC samples, background content
can cause an elevated recovery percentage. For this reason, the QC data must be
considered as a whole, and used to keejx tnacpossible changes in the quality of the
program from period to period. In the present reporting period QA external data,
especially for AMBA, bentazone, and 4W/460, points to the need of keeping track of
these particular compounds.

The metabolite GA339833 was initially included in the ampoule no. 1, but the
compound was later found out to be unstable in solution and thus not recovered in the
external QA samples.

Last year, a new procedure was implemented in the QA programme. Now every year
upon arival of the new ampoule, the concentration of the most critical compounds are
confirmed at the commercial laboratory before the ampoule is used in the QA control
sample program. This procedure was implemented due to the previous experience with
flawed poduction of AMPA and glyphosate ampoules.

In general, all recoveries of the low external QA (concentration iBuQ#0.05 ug 1Y)

are within the acceptable range, except for i@xole, AMBA, bentazone, and {N
JV460. The degradation product 1;&#zole has an elevated recovery of up to 193%,
which seems to reflect the background concentration (ranging from 0.01 to 0.0% ug L
of the compound in the water from the monitoring wells used for preparation of the spiked
sampl es. Thi sofy24riazols reliescon 20 gaenples argl in combination
with the internal QA samples, the QA prograonfirms thatthe analytical methods
acceptable.
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The recoveries of AMBA and INV460 in both the external spiked @Aand QAigh
samples are slightllower than acceptable and we will have extra focus on these
compounds in the future.

Except for CGA339833, all the compounds included in the spiking procedure (Table 7.1)
were detected in the commercial laboratory.

During the 2015/2016 monitoring ped a total of four pesticides (azoxystrobin,
bentazone, mesotrione, foramsulfuron) and four degradation productst({tb 2ok, AE-

F130619, CyPM, MNBA) were detected in samples from the experimental fields. The
external and internal QA data relating he@se particular pesticides/degradation products

are of special interest. Control cards for
program are presented in Appendix 6.

7.3 Summary and concluding remarks
The QA system showed that:

1 The internal QA indiates that the reproducibility of the pesticide analyses was
good, and similar to last year, with total standard deviatignn(e range 0.004
0.047pg L.

1 As demonstrated by the external QA, recovery was generally good in externally
spiked samples. ast year 6s effort on the ampoul e
the analytical methods for AMPA and glyphosate has solved the problems and
now recoveries for both AMPA and glyphosate lie within the criteria for the
external QA program.

1 The external QAecovery of 1,2,4riazole was higher than the set criteria but the
discrepancy relates to the background content of-ii2Zole in the water from
the monitoring wells used for preparation of the spiked external QA samples. Both
the QA program and thenalytical method is good control.

1T Based on the results from analysis of

together with the true monitoring samples it is concluded that contamination of
samples during collection, storage and analysis is not likelyciaroc

89



90



8 Summary of monitoring resul

This section summarizes the monitoring data from the entire monitoring period, i.e. both
data from the two most recent monitoring years (detailed in this report) and data from the
previous monitoring years (detailedin previous reports available on
http://pesticidvarsling.dk/monitor_uk/index.himPesticide detections in samples from

the drainage systems, suction cups grmlndwatermonitoring wells are detailed in
Appendix 5. The monitoring data in 1 m depth (watdlected from drainage and suction
cups) reveal that the applied pesticides exhibit three different leaching péttems
leaching, slight leaching and pronounced leaching (Table 8.1). Pronounced leaching in 1
m depth is defined as root zone leachingeexiing an average concentration of 0yl

Lt within the first season after application. On sandy elagley till soils, leaching is
determined as the weighted average concentratiaraiar collected from suction cups

and drainagerespectively (Appens 2).

The monitoring data from the groundwater monitoring screens is divided into three
categories: no detection of the pesticide (or its degradation products), detections of the
pesticide (or its degradation products) not exceedingu@.L? and detedibns of the
pesticide (or its degradation products) exceeding@11(Table 8.3). It should be noted,
though, that the present evaluation of the leaching risk of some of these pesticides is still
preliminary as their potential leaching period extendgobd the current monitoring
period.

Until June 2016 115 pesticides and/or degradation producdd pesticides andb4
degradation products)ave been analysed in PLAP, comprising five agricultural fields
(1.2 to 2.4 hagultivatedwith different crog. The 64 degradation products degrade from
37 pesticides of which three have not been tested in PLAP (fladipxmancozeb and
tribenuronmethyl). Of the 8 pesticides§1+3), 17 resulted in detectiona groundwater
samples in concentrations exceeding |@y1L? of the pesticide and/or its degradation
products(Table 8.3 and 8.4)L5 of thesel7 pesticides resulted in detections in samples
from 1 m depth exceeding Oy L™ (Table 8.1 and 8.2). Onliyve of the I7 pesticides
resulted in detections indicag a high leaching risk through sandy sofladjoxonil,
metalaxytM, metribuzin, rimsulfuron and tebuconazole), whereas the others plus
tebuconazole revealed a leaching risk through fractatagey tills (azoxystrobin,
bentazone, bifenox, ethofumesatd]uazifop-P-butyl, glyphosate, mesotrione,
metamitron, propyzamide, pyridate atetbuthylazine)). Here it should be emphasised
that the presented leaching risk for tebuconaothie to the presence of 1 2rfzole

at both sandy soils and fracturddyey tills, and that thisan be theesultof other applied
fungicidesincluding the use aseedtreatment This is evaluted further in PLAP and a
1,2,4triazol screening is initiated ithe Danish National Groundwater Monitoring
Programme (GRUMO)The fllowing 11 pesticides did not result in any detectbthe
pesticide and/or its degradation product being testedter samples collected from the
variably-saturated zonevia drains and suction cups) saturated zone (via groundwater
well screens suated atl.5-4.5 mdepth) Aclonifen, boscalid, chlormequat, cyazofamid,
florasulam, iodosulfuromethyl, liruron, metsulfuroamethyl, thiacloprid,
thiamethoxanand tribenurormethyl. Both the number of detections at 1 m depth (water
from suction cups andrainage) and in groundwat@mphasize thatlayey till soils are
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more vulnerable to leaching compared to sandy soils (Tabi8.8)1In particular, the
presence of fractures facilitates transport of compounds to the groundwater. By including
a newclayey till field (Lund) in PLAP the representability of vulnerable soils will increase
and hereby improve the early warning in relation to leaching through vulnerable soils.

An evaluation of the pesticides resulting in detections indicating a high leacdknglf
be given in the following:

A Azoxystrobin, and in particular its degradation product CyPM, leached from the
root zone (1 ndepth)in relatively high average concentrations atclayey till
fields Silstrup and Estrup. CyPM leached into the dranag average
concentrations exceeding Oug L at both the Silstrup and Estrup fields
Following the May 2014 application at Silstrugpaystrobinwas for the first time
detectedn concentrations exceeding Quy L in water from drainag¢0.11 ug
LY. Suchaconcentration level has previousely been monitored at E€Faipe
8.1 and 8.2). At both fields, leaching of azoxystrobin has mostly been confined to
the depth of the drainage system, &naks rarely been detected in groundwater
(Table 8.3 an®.4). However, detection of CyPM in water from the groundwater
monitoring wells has gradually increased over time with highest numbers of
detection found after the latest applications (20932014 at Silstrup, Figure
4.6 and 2008/201/2014 at Estrup, Kjure 5.6).0Out of 738 (Silstrup) + 726
(Estrup)groundwater samples taken at Silstamm Estrup 100 (Silstrup) + 38
(Estrup)samples contained CyPM, whereof (Blistrup) + 5 (Estrupgxceeded
0.1 pg LY. 1014 (Silstrup) and 4/5 (Estrupf these samptewere collected &dr
the application in 2014, with a maximal @emtration of 0.52 pg £ at Silstrup
and 0.46ug L* at EstrupMany of theCyPM detections weri@ watercollected
from the horisontal wells in 2 m deptlwhich became operational in ea@912i
Particularly at Estrup the low permeable layer seemsninize the hydralic
connection from the surface to the vertical well screens butanttie new
horizontal well screenswhich could be @used bya spatial variation in the
presence of the W permeable layeor moredominantvertical hydraulicactive
macropores intersecting the horisontal wedimpared to the vertical welli
causs, which areasafor further researchPossible causal relationships to these
findings are under evaluation iRLAP. At the clayey till field Faardrup,
azoxystrobin and CyPM were detected in four samples from the drainage before
2007, and in no samples from the sandy Jyndevaddigithg the period 2005
2007 (Appendix 5). Aall three clayey till fields, azoxystobin was generally only
detected during the first couple of months following applicatwhile CyPM
leached for a longer period of time and at higher concentrations (Jgrgémrsen
2012).
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Table 8.1.Degree of leachintp drainage and suction cups1l m depth (detections on water from suction cupwd
drainagg) of pesticides and/or their degradation products at the five PLAP fields. Pesticides applied inCGi§arg
not included in the tablé+) indicates that the pesticide and/or its degraiett productis included in the monitoring
programme July 201# June 2016.

Risk Pesticid Sand | Clayey till
Tylstrup | Jyndevad | Silstrup | Estrup | Faardrup

High Azoxystrobin(+)
Bentazond+)
Bifenox
Diflufenican (+)
Ethofumesate
FluazifopP-butyl (+)
Fluroxypyr (+)
Glyphosatd+)
Mesotrione(+)
MetalaxytM (+)
Metamitron
Metribuzin
Picolinafen
Pirimicarb
Propyzamid€+)
Rimsulfuron
Tebuconazolé+)
Terbuthylazine
Low Amidosulfuron
Bromoxynil (+)
Clomazong+)
Dimethoate
Epoxiconazole
FlampropM-isopropyl
Floramsulfuron(+)
Flupyrsuliuron-methyl (+)
loxynil (+)
MCPA
Mancozeh(+)
Mesosulfurormethyl
Metrafenong+)
Pendimethalin
Phenmedipham
Propiconazole
Prosulfocarl(+)
Pyridate
Triflusulfuron-methyl
None Aclonifen
Aminopyralid (+)
Boscalid
Chlormequat
Clopyralid
Cyazofamid
Desmedipham
Fenpropimorph
Florasulam
Fludioxonil (+)
lodosulfurormethyl
Linuron
Metsulfuronmethyl
Thiacloprid
Thiamethoxam
Triasulfuron(+)
Tribenuronmethyl
The pesticide (or its degradation products) leached at 1 m depth in average concentrations exceedingwittipg L
the first season after application.
Thepesticide (or its degradatigmoducts) was detected in more than three consecutive samples or in a single sa
concentrations exceeding 0.1 pg;laverage concentration (1 m depth) below 0.1 figvithin the first season after
application.

The pesticide eitr not detected or only detected in very few samples in concentrations below 0.1ug L
" These numbersaninclude 1,2,4triazole degraeld from the pesticides: epoxiconazatelprothioconazole.
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Table 8.2 Number of sample@N) from drainage and suioh cups afl m depthin which the various pesticidesid/or

their degradation productaiere detecteth either several (more than three) consecutive samples or in a single sample
exceeding 0.1 pg tfor each field with maxconc M (ug LY. Pesticidesresulting inno detections are not included.

The pesticide andegradation productarelisted, if analysedunder Analyte.

Risk Pesticide Analyte Tylstrup | Jyndevad | Silstrup Estrup Faardrup
N M N M N M N M N M
High Azoxystrobin Azoxystrobin 0 - 0 - 23 0.11/141 140 |0 -
CyPM 0 - 0 - |152 0.56 /357 210 4 0.06
Bentazone 2-aminoN-isopropytbenzamide| 0 - 2 003 O - 1 006 1 0.06
Bentazone 1 0.01 80 2.00| 45 6.40 226 20.00| 28 43.00
Bifenox Bifenox 0 - 2 004 5 038 4 0156 0.09
Bifenox ad 0 - 1 0.100 20 4.80| 16 1.90 |18 8.60
Nitrofen 0 - 0 - 5 034/ 0 - 6 0.16
Diflufenican AE-B107137 0 - 5 0.13| 18 0.09
Diflufenican 0 - 11 0.12) 27 0.49
Ethofumesate  Ethofumesate 20 0.23| 35 3.36 |14 12.00
FluazifopP- FluazifopP 0 - 0 - 0 - 9 3.80
butyl TFMP 53 0.64 0o -
Fluroxypyr Fluroxypyr 0 - 0 - 0 - 3 1401 0.19
Glyphosate AMPA 1 0.01/203 0.35/499 1.60 |15 0.11
Glyphosate 0 - |108 4.70 343 31.00, 5 0.09
Mesotrione AMBA 1 001 O - 4 0.04
MNBA 0 - 5 0.09 8 046
Mesotrione 0 - 9 110 25 33
MetalaxytM CGA 108906 93 4.80| 68 3.70
CGA 62826 35 0.12) 73 1.20
MetalaxytM 4 0.03] 11 0.04
Metamitron Desaminemetamitron 58 0.67 49 555|16 2.50
Metamitron 45 0.55 42 26.37/12 1.70
Metribuzin Desaminediketometribuzin 63 210 O -
Diketo-metribuzin 184 0.62 3 0.09
Picolinafen CL 153815 0 - 31 0.50
Picolinafen 1 0.02 17 0.07
Pirimicarb Pirimicarb 0 - 0 - 14 0.05| 40 0.08 | 7 0.06
Pirimicarb-desmethyl 0 - 1 001 1 0.05 O - 6 0.05
Pirimicarb-desmethyformamido| 0 - 0 - 0 - |26 038 3 0.04
Propyzamide Propyzamide 0 - 23 1.60 4 0.51
RH-24580 0 - 2 0.02 0 -
RH-24644 0 - 15 0.05 4  0.02
RH-24655 0 - 0 - 1 0.02
Rimsulfuron PPU 153 0.09/ 194 0.29| O -
PPU-desamino 45 0.03| 123 0.18| 0 -
Tebuconazole  1,2,4triazol€ 5 0.06/ 14 0.16 76 04531 0.07
Tebuconazole 0 - 0 - 2 0.08 41 200|4 0.05
Terbuthylazine 2-hydroxyd_esethy| 5 002 28 0.11 87 630 8 1.00
terbuthylazine
Desethydterbuthylazine 2 0.01 20 0.06/108 1.08 146 8.20 |89 8.30
Desisopropylatrazine 17 0.04 43 0.04, 71 0.44 25 0.36
Hydroxyterbuthylazine 1 0.04 26 0.04/ 88 0.99 |21 0.58
Terbuthylazine 0 - 0 - 60 155|112 11.00|41 10.00

" These numbersaninclude 1,2,4triazole degraeld fran the pesticides: epoxiconazole gndthioconazole.
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Table 8.2 (Continued). Number of samples (N) from drainage and suction cugsmatdepthin which the various
pesticidesand/or heir degradation productsere detected in either several (more than three) consecutive samples or
in a single sample exceeding 0.1 pgfor each field with max conc. M (ug1). Pesticides with no detections are
omitted. The pesticide amtbgradation poductsare listed, if analysed, under Analyte.
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Risk Pesticide Analyte Tylstrup | Jyndevad | Silstrup | Estrup | Faardrup
N M N M N M N M N M
Low Amidosulfuron Amidosulfuron 3 011/0 - |O -
Bromoxynil Bromoxynil o - |0 - 0O - 3 0600 -
Clomazone Clomazone o - |0 - 0O - |1 0.28
FMC 65317 o - |0 - 0O - 1 030
Dimethoate Dimethoate o - |0 - 1 142, 0 - |0 -
Epoxiconazole Epoxiconazole o - |0 - 0O - |14 039/ 0 -
FlampropM-isopropyl  Flamprop 0o - 7 0.10 13 0.03/ 1 0.09
FlampropM-isopropyl 0o - 12 0.11/20 0.07| 1 0.04
Flupyrsulfuronmethyl  IN-KY374 1 0.09 0 -
Foramsulfuron AE-F092944 0O - |1 o001
AE-F130619 7 0.02 2 0.02
Foramsulfuron 7 0.24/16 0.32
loxynil loxynil o - |0 - 0 - 20 0251 o0.01
MCPA 2-methy#4-chlorophenol 0o - 0O - 1 0051 024
MCPA o - 0O - /12 389 2 0.28
Mancozeb ETU 6 0.04
Mesosulfurormethyl Mesosulfurormethyl o - 13 0.06
Metrafenone Metrafenone 20 0.07| 0 -
Pendimethalin Pendimethalin o - |0 - |14 0.06/ 4 0.04 2 0.04
Phenmedipham MHPC o - 2 0.19
Propiconazole Propiconazole o - |0 - 6 0.03 26 086 0 -
Prosulfocarb Prosulfocarb 1 0.03 5 0.18 0 -
Pyridate PHCP o - 4 2.69
Triflusulfuron-methyl IN-E7710 5 0.01 0o -



Table 8.3 Detections of pesticides and/or their degradation products in water samplesh&@roundwater
monitoring screers at the five PLAP fields (see Table 8.4 for details)) indicates that a pesticide and/or its
degradation produgs included in tle monitoring programme July 2014June 2016.

Risk  Pesticide Tylstrup Jyndevad Silstrup Estrup Faardrup
High  Azoxystrobin(+)

Bentazond+)

Bifenox

Diflufenican (+)

Ethofumesate

FluazifopP-butyl (+) - -
Fludioxonil (+)
Mesotrione(+)

I

MetalaxytM (+)

Metamitron I S
Metribuzin -—

Propyzamide+) - I
Pyridate

Rimsulfuron
Tebuconazolé+)"
Terbuthylazine

Low Aminopyralid (+)
Clopyralid
Desmediphan

Dimethoate
Epoxiconazole
Fenpropimorph
FlampropM-isopropyl
Fluroxypyr (+)
Foramsulfiron (+)
loxynil
MCPA
Mancozel(+) _
Metrafenong+) _
Phenmedipham
I
]
None Aclonifen —-
Amidosulfuron ]
Bromoxynil (+)
Chlormequat

Propiconazole
Clomazong+)
Cyazofamid

Prosulfocarl(+)
Triasulfuron (+)
Triflusulfuron-methyl

Florasulam ]
Flupyrsulfuronmethyl (+) I
lodosulfurormethyl |

Linuron O

Mesosultiron-methyl
Metsulfuron-methyl
Pendimethalin
Picolinafen

[
Thiacloprid
Thiamethoxam
Tribenurormethy! I A

The pesticide (or its degradation products) lea¢hegtoundwater in aorcertration exceeding 0.fig L™ within the
first season after application.

concentrations exceeding Qug L; concentratios(groundwatey below 0.1ug L™ within thefirst seasorafter

The pesticide (or its degration products) was detected in more than three consecutive samples or in a single ¢
application.

- The pesticidavaseither not detected or only detected in very few samples in concentrations bejayi .1

“This informationcaninclude 1,2,4triazole degraed fram the pesticides: epoxiconazaiedprothioconazole.
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Table 8.4 Number of sample@N) from thegroundwater monitoring screensin which the various pesticidesd/or
their degradation productsvere detected at each field with the m@nc. M(ug L). Only high and low riskare
included. Hence, pesticidesesulting inno detections ar@mitted The pesticide andlegradation productsare

mentionedif analysedunder Analyte.

Risk  Pesticide Analyte Tylstrup Jyndevad | Silstrup Estrup Faardrup
N M N M N M N M N M
High  Azoxygrobin  Azoxystrobin 0 - 0 - 8 003 2 004 0 -
CyPM 0 - 0 - 100 052 38 046 | 0 -
Bentazone 2-aminoN-isopropytbenzante 0 - 0 - 0 - 1 0030 -
Bentazone 0 - 1 001 29 044| 44 0.05| 21 0.60
Bifenox Bifenox 0 - 2 005 5 0.10| 0 - 0 -
Bifenox ad 0 - 0 - 27 310, 1 011| 1 0.19
Nitrofen 0 - 0 - 0 - 0 - 0 -
Diflufenican AE-B107137 0 - 1 002 2 0.03
Diflufenican 0 - 1 047 0 -
Ethofumesate Ethofumesate 5 0.04| 0 - 31 1.40
FluazifopP- FluazifopP 0 - 0 - 1 0.07 6 0.17
butyl TFMP 0 - 0 - 87 0.29 0 -
Fludioxonil CGA 192155 0 - 1 0.05
CGA 339833 0 - 1 037
Glyphosate AMPA 2 002 40 0.08 8 007 2 0.083
Glyphosate 0 - 40 0.05/ 53 067 | 5 0.03
Mesotrione MNBA 0 - 0 - 1 0.02
Mesotrione 0 - 0 - 3 013
MetalaxytM CGA 108906 288 1.50| 278 2.70
CGA 62826 17 0.04| 174 0.68
MetalaxytM 21 0.08 88 1.30
Metamitron Desaminemetamitron 30 019 O - 48 1.30
Metamitron 29 017, O - 24 0.63
Metribuzin Desaminediketometribuzin 239 0.20| 20 1.83
Diketo-metribuzin 453 0.55| 26 1.37
Metribuzin 1 001 O -
Propyzamide  Propyzamide 0 - 9 0.14 1 0.03
RH-24644 0 - 2 0.03 0 -
Pyridate PHCP 0 - 14 031
Rimsulfuron PPU 58 0.05| 374 0.23
PPU-desamino 9 0.03 98 0.09
Tebuconazole 1,2,4triazol€ 60 0.05 111 0.15 110 0.26 | 4 0.04
Tebuconazole 1 001 1 001 O - 5 012 |1 0.01
Terbuthylazine 2-hydroxydesethyterbuthylazine 1  0.03 1 002 O - 7 0.09
Desethy+terbuthylazine 0 - 27 0.02| 161 0.14| 7 0.05 | 66 0.94
Desisopropylatrazine 1 0.01 4 0.05| 27 0.03 | 60 0.04
Hydroxyterbuthylazine 0 - 0 - 0 - 34 0.07
Terbuthylazine 0 - 0 - 36 012 1 0.02 |51 1.90

" These numbersaninclude 1,2,4triazole degraeld from the pesticides: epoxiconazatelprothioconazole.
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Table 8.4 Continued. Number of samples (N) from ttgroundwater monitoring screensin which the various
pesticidesand/or theidegradation products/ere detected at each field with the ncaxic. M (ug L%). Only high and
low risk are included. Hence, pesticides resulting in no detectionsratted The pesticide andegradation products
are mentionedf analysedunder Analyte.

Risk  Pesticide Analyte Tylstrup | Jyndevad Silstrup Estrup Faardrup
N M N M N M N M N M
Low  Aminopyralid  Aminopyralid 2 0.06 0 -
Clopyralid Clopyralid 0 - 1 0.03 0 -
Desmedipham Desmedipham 1 0.03 0 -
Dimethoate Dimethoate 0 - 0 - 1 009 O - 0 -
Epoxiconazole Epoxiconazole 0 - 1 001 O - 0 - 0 -
Fenpropimorph Fenpropimorph 0 - 1 003 O - 0 - 1 0.02
ii?pmrg;?/?M' FlampropM-isopropyl 0 - 1 002 O - 0 -
Fluroxypyr Fluroxypyr 0 - 0 - 0 - 1 006 1 0.07
Foramsulfuron AE-F130619 7 003 0 -
Foramsulfuron 4 004 0 -
loxynil loxynil 0 - 0 - 0 - 0 - 1 o0.01
MCPA MCPA 0 - 0 - 1 0020 -
Mancozeb ETU 2 0.02
Metrafenone  Metrafenone 1 004/ 0 -
Phenmedipham MHPC 0 - 1 0.05
Phenmedipham 0 - 2 0.03
Pirimicarb Pirimicarb 0 - 0 - 3 001 1 002 2 0.04
Pirimicarb-desmethyl 0 - 0 - 0 - 0 - 3 0.04
Pirimicarb-desmethyformamido | 0 - 0 - 0 - 0 - 2 0.08
Propiconazole Propiconazole 0 - 0 - 0 - 2 0021 0.04
Prosulfocarb  Prosulfocarb 4 0.03 1 0.03 0 -
Triasulfuron Triazinamin 0 - 0 - 1 0.04
Triflusulfuron-  IN-M7222 1 0.05 0 -

methyl
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o0 Bentazoneleached through the root zone (1 m b.g.s.) in average concentrations
exceeding 0.1ug L to the drainage system at ttlayey till fields of Silgrup, Estrup
and Faardrup. Moreover, bentazone was frequently detected in the monitoring screens
situated beneath the drainage system at Silstrup and Faardrup (Table 8.3 and 8.4). At
Estrup leaching was mostly confined to the depth of the drainage systdmarely
detected inwater from monitoring screens (Appendix 5). On the sandy soils,
bentazone leached at Jyndevad, but was only detected once 1 m b.g.s. at Tylstrup. At
Jyndevad many high concentrations (exceedingug.lL'!) were detected in the soil
water samples from suction cups 1 m b.g.s. four months after application in 2012 and
2013. Thereafter, leaching diminished, and bentazone was not detected in the
monitoring wells. Although leached in high average concentrations (epL1') at
four fields, bentazone generally leached within a short period of time. Initial
concentrations of bentazone were usually very high, but then decreased rapidly. In
general, concentrations exceeding AgLL™* were only detected within a period of
one to four months flwing the application. The degradation produ&nincN-
isopropytbenzamide was detected twicewater from1l m depthat Jyndevad, once
in drainageat Estrup and Faardrup (Table 8.2), and once in water from a horizontal
well at Estrup (Table 8.4Bentazone has ntil May 2013 been applied 17 times to the
five tests fields Bentazonewasin the period from 2001 to 2015 detected in four
groundwater samples from Silstrup in 2003 and in 2005 in four groundwater samples
from Faardrup in concentratist0.1 pg L. Bentazone has been detected @b
groundwate samples out of &7 analysed samples. In totaémtazone has been
analysed in4014 water samples from drainage and groundwater. Especially
application of bentazone on pea at Silstrup and maize at Fpandue resulted in a
largenumber of detectionandalsodetections in the groundwater exceeding |yl
Lt (Rosenbonet al, 2013;Pea: 21% detections in groundwater with 1% above 0.1
ug L't Maize: 5% detections in groundwater with 2% exceeding@.0%). In May
2016, bentazanwas applied to spring barley at both Tylstrup and Jyndevad to test
whether bentazone and three of its degradation prodattssted in PLAP beforé<
hydroxy-bentazone, -8iydroxy-bentazone and Jhethytbentazong pose a
contamnation risk to the groundwateMonitoring of bentazonand thae three
degradation produsts ongoing.

o Bifenox acid (degradation product biffenox) leached through the root zone and
entered the drainage water system in average concentrations exdceégigd.* at
the clayey till fields of Silstrup, Estrup and Faardrup. While the leaching at Estrup
seems to be confined to the depth of the drainage system, leaching to groundwater
monitoring wells situated beneath the drainage system was observatrapSivhere
concentrations exceeding Qud L™* were observed up to six months after application.
As in Silstrup and Estrup the degradation product bifenox acid was detected in very
high concentrations in drainage water from Faardrup, in a yearly average
concentration of 2.54ig L™ (Table 6.2). In 2011/2012 bifenox acid leached, but in
low concentrations, and bifenox was only detected in few water samples. Another
degradation product from bifenox, nitrofen, was detected in drainage from Faardrup,
often inlow concentrations, but 0.16y L was detected in one drainage sample in
November 2010. In Silstrup, 0.34 and 02@ L'* was detected in two drainage
samples from October 2011. Similar evidence of pronounced leachinghatas
observed on the coarse sgsil as there was only a single detection of bifenox acid
in soil water, whereas bifenox was detected very sporadically in soil and groundwater,
and alwaysn concentrations less than Quf L. The monitoring results thus reveal
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that the very toxic degdation product nitrofen can be formed in soil after application
of bifenox.Detections of nitrofen in water from drainage resulted in the Danish EPA
announcing bifenox to be banned in Denmark. The manufaciommediately
removed bifenox from the Danisimarket before the ban was finally issued in
Denmark.Monitoring of bifenox stopped in December 2012.

Diflufenican and the degradation product A 07137 and AEBB05422291 have

been analysed after application at Jyndevad in 208iat Silstrup and Estrumi2012

and 2013. None of the compounds were detected at Jyndevad, whereas both
diflufenican and AEB107137 were detected frequently in samples from drainage at
the clayey till fields. Diflufenican was detected in one groundwater sample (@47

LY from Sistrup and AEB107137 was detected ame and tw@roundwater sampde

from Silstrup (0.02ug L) andEstrup(max. 0.03ug L), respectively Monitoring
stopped in April 2015.

In theclayey till field Estrup,ethofumesate metamitron, and its degradatioproduct
desaminemetamitron leached through the root zone (1 m b.g.s.) into the drainage in
average concentrations exceeding [0glL™? (Table 8.1). The compounds have not
been detected in deeper monitoring screens. These compounds also leached.1 m b.g.s
at the Silstrup and Faardrup fields, reaching both the drainage system (Table 8.1 and
8.2) and groundwater monitoring screens (Table 8.3 and 8.4). Average concentrations
in drainage samples were not as high as at Estrup, although concentrations exceeding
0.1 ug L were detected in water from both drainage and groundwater monitoring
screens during period ofone to six months at both Silstrup and Faardrup (see Kjaer

et al., 2002 and Kjeert al., 2004 for details). The above leaching was observed
following an application of 345 ga® of ethofumesate and 2.10(hg* of metamitron

in 2000 and 2003. Since then, ethofumesate has been regulated and the leaching risk
related tothe new admissible dose of 70hg! was evaluated with the two recent
applications(2008 at Silstrup and 2009 at Faardrup). Although metamitron has not
been regulated, a reduced dose of 1.40@&fwas used at one of the two recent
applications, namely that at Silstrup in 2008. The leaching following these recent
applications (2008 atilStrup and 2009 at Faardrup) was minor. Apart from a few
samples from the drainage system and groundwater monitoring wells containing less
than 0.1ug L%, neither ethofumesate nor metamitron was detected in the analysed
water samples. The monitoring ahefumesate and metamitron stopped in June 2011.

Fluazifop-P-butyl hasbeen included in the monitoring programseveraltimes at
Jyndevad, Tylstrup, Silstrup and Faardrup. As fluazRdputyl rapidly degrades
monitoring has until July 2008 only focused its degradation product fluazitdp
(free acid). Except for one detection below AgLL?in groundwater at Silstrup and
17 detections with eight exceeding Qg L at Faardrugfour drainage samples, three
soil water samples from theariably-satuated zone and one groundwater sample,
Table 8.2 and 8.4), leaching was povbnouncedAt Faardrup fluazifop-P-butyl was
applied May 2011 in a redudeloseandanother degradation product of fluazifBp
butyl (TFMP)was included in the monitoring prograranTFMP was not detected in
drainage or groundwateFFMP was included in the monitoring programme at Silstrup
in July 2008 following an application of fluazifdpbutyl. After approximately one
month, TFMP was detected in the groundwater monitoring wellbere
concentrations at or above Qud L werefoundwithin a teamonth period, following
application(Table 8.3 and 8.4). At the onset of drainage in September, TFMP was
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detected in all the drainage samples at concentrations exceedipg @2 The
average TFMP concentration in drainage was @g4.* in 2008/09. The leaching
pattern of TFMP indicates pronounced preferential flago in periods with a
relatively dryvariably-saturatedzone.In 2009 the Danish EPA restricted the use of
fluazifop-P-butyl regarding dosage, crop types and frequency of applicaidtes.
use in low doses at Silstrup in May 2011 no leaching was obsefnad fifth
application in April 2012 caused a sharp increase in concentrationsrnagfas well

as groundater, reaking 0.64ug L™t and 0.22ug L2, respectively. The last detections
of TFMP in drainage water was 0.02g L' on 30 October 2013 and in groundwater
0.023ug L on 15 May 2013. This relatively high leaching potential of TFMP
following the 2012 applicationompared to the 2011 application seems to be caused
by heavy precipitation events shortly after the application (Vendaeibaé, 2016).
Since October 2013 TFMmas been detected in low concentrations in both
groundwater and drainagéntill now the pestide has been applied ten times at four
PLAP fields. Monitoring of TFMP stopped in Mdar2015.

Fludioxoxil was applied to potatoes at Tylstrup and Jyndevad (sandy soils) in April
2014. To evaluate the leaching risk related to such application the degrauladucts
CGA 192155 and CGA 339833 were included in the PitAdhitoring programme

for the fields. Both compounds wedetectedonly once during the monitoring period
extending to April 2016This was ina groundwateisample fromL.5-2.5 m depth of

the vertical well M1 collected15 October2015 (CGA 192155 0.05 pg LY CGA
3398330.37ug LY.

Fluroxypyr has been analysed on all test fields. Fluroxypyas detected inthree
samples collected from drainage at Esttufice the concentration walks4 (g L and

in one sample frorfraardrup0.19 ug L (Table 8.2)One groundwater sample from
each of the two fields contained more than 0.05 {igTlable 8.4) The nonitoring of
fluroxypyr itself wasstopped in June 2008 May 2015 fluroxypyr was applietd
spring barley at Faardruip evaluate the leaching potential of its two degradation
products fluroxypyimethoxypyridine and fluroxypypyridinol. None of the two
compound were detected in water from drainage or groundwater. Monitoring at
Faardrup is ngoing.

Glyphosateand its degradation product AMPA were found to leach through the root
zonein high average concentrations througdayey till soils. At theclayey till fields
Silstrup and Estrup, glyphosate has been applied eleven and ten time30(i2 QL

2002, 2003, 2005, 2002011, 2012, 2013 and 2014jthin the total monitoring

period. All applications have resulted in detectable leaching of glyphosate and AMPA
into the drainage, often at concentrations exceedingi@.’! several months adt
application. Higher leaching levels of glyphosate and AMPA have mainly been
confined to the depth of the drainage systemwaeckerarely detected in monitoring
screens located below the depth of the drainage systems, although it should be noted
that deéctions of particularly glyphosate in groundwater monitoring wells at Estrup
seem to increase over the years (Figure 5.7D). For the period from June 2007 to July
2010 external quality assurance of the analytical methods indicates that the true
concentratia of glyphosate may have been underestimated (see section 7.2.2). On two
occasions heavy rain events and snowmelt triggered leaching to the groundwater
monitoring wells in concentrations exceeding @y, more than two years after the
application (Figue 5.7D). Numbers of detections exceedingu@®1*in groundwater
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monitoring wells is, however, very limited (only a few samples). Glyphosate and
AMPA were also detected in drainage water atthgey tillfield of Faardrup (as well

as at the now disctinued Slaeggerup field), but in low concentrations (Kegeal.,
2004). Evidence of glyphosate leaching was only seategey till soils, whereas the
leaching risk was negligible on the coarse sandy soil of Jyndevad. Here, infiltrating
water passed thugh a matrix rich in aluminium and iron, thereby providing good
conditions for sorption and degradation (see Kgdenl., 2005a for details)After
application in September 2012 glyphosate and its degradation product AMPA have
been detected in concentratsoup to 0.66ug L in drainage from Silstrup, but not in
concentrations in groundwater exceeding @1 1. After application in August 2013
glyphosate was detected in drainage in low concentrations up to |@g0B8, and
AMPA in concentrations up to.064ug L. Glyphosate and AMPA was detected in
low concentrations in nine groundwater samples in concentrations up tou@.052
Glyphosate and its degradation product AMR&re detected fregently in high
concentqlqud L!mdrainage from Erup after application in October 2011
and in August 2013, and glyphosate was detected in one graterdsample in
concentratior®.1ug L™ (0.13ug LY after the 2012 application. Neither AMPA nor
glyphosate were detected in groundwater from Estrupr ahe August 2013
application. A more detailed study of the detections at Estngals that the leaching

of glyphosate and AMPA were hightlimate driven, controlled by the tinmg and
intensity of the first rainfall event after glyphosate applicaf{idargaardet al.2014).
Monitoring at Faardrup of glyphosate stopped August 2012. The Silstrup and Estrup
field was sprayed in July 2014, 23 and d4ys, respectively, before the harvest of
winter wheat. In the first sampling of drainage at Silstrup orA@gust 2014 the
concentration of glyphosate was O(2yL* and the concentration of AMPA was 0.089
ug L1 An additional 21 samplescontained glyphosate (0.01 to 0.¢ L*; Figure
4.8B). AMPA was detected i63 of a total65 samples (0.012 to D4 ug L%; Figure
4.8C). Glyphosateand AMPAwereonly detected in 1and 16groundwater samples
respectivelyall having concentrations below 0.1 pg¢ ndfor glyphosateall were
sampled before April 2015 (FigureB®-E). Following the latterapplicationat Egrup

in July 2014glyphosate was detected 26 drainage samples out 68 with two
samples having concentratiow$ 0.13 and 0.32 ug L. Only six detections of
glyphosate were obtained on groundwater samyptbshe two highest concentrations
being 0.09ug L in September 2015 ar@l13 pug L* in March 2016 As observed
before in PLAP, these detections seem twbather driven, in this case bgdvy rain

and snowmelevents respectivelyFollowing the July 2014 applicatioMMPA was

not detected in thgroundwater samples but 60 samples out 068 samples from
drainage withnine exceeding 0.1ug L (max conc 0.21 ug L%; Figure 5.7)
Monitoring at Silstrup and Estrugnded May 2016

The herbicidemesotrionewas appliedo maize in2012 atJyndevadand at Silstrup

and Estrup inMay and June2015 plus twice in June 2016At all three field,
mesotrione and two degradation products AMBA and MNBd&teincluded in the
monitoring. The same detection pattern was obseav8dstrupand EstrupNone of

the three compounds were detected in the background samples collected before
application Within the two last hydrological years AMBA is only detected in low
concentrations (max 0.04 pg*)-four times in the variabbgaturated zonbut not in

the saturatedane. Both mesotrione and MNBA has been detected in drainage (1 m
depth)in concentrations exceeding 0.1 ug 1.3 times (max 3.30 pg and once

(0.46 pg 1), respectivelyTable 8.5) The twocompounds weralsodetected in the
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groundwaterMesotriore was detectednly once in a concentration exceeding 0.1 pg
L, in water collected frorthe horizontal well at 3.51 depth at Estrup. Monitoring at
Silstrup and Estrup is ongoing.

The fungicidemetalaxyl-M was applied at both Jyndevad and Tylstrup oatpet in

July 2010. At Jyndevad, the compound itself as well as the two degradation products
CGA 62826 and CGA 108909 could still be detected in the groundWwwateyears

after the application. Whereas metalakd with a single exception, was found only

in the vertical monitoring well M7 upstream the PLAP field, both degradation products
were detected in water from both suction cups 1.0 m b.g.s., the vertical wedisdup
downstream the field, as well as the horizontal well beneath the field. Regafgig C
62826 the only exceedance of the regulatory limit was fgd3.? found in the
horizontal well 2.5 m b.g.s. on 15 July 2014. CG#8909, however, was in total at or
above the limisix times downstream the field and once upstream (it was also detected
in irrigation water in September 2014.029ug L?). Highest concentration was 0.34

1g Ltin the uppermost screen of M5.1 (Table 3.2). As both degradation products were
detected in water from the suction cups 1 m b.g.s. the leaching seems to have peaked
but is still continuing June 2015. During the period April 2010 to June 2015 at Tylstrup,
CGA 108906 was detected in 82% of the total 506 analysed water samples: One sample
of the irrigated water had no detection, the 153 samples from the vesahhaed

zone had 84% detections and the 352 samples from the saturated zone showed 82%
detections. In 13% of the groundwater samples, which were found to be collected only
from vertical screens, concentrations exceed fgl L' having a maximum
concentration ofl.5 pg LY. The maximum concentration level detected in water
collected from the horizontal groundwater screens of H1 only reached |09

since sarpling was only initiated in MarcB012, which was some months after a pulse

of CGA 108906 had been a@eted in samples from 1 and 2 m depth at both S1 and S2
andatthe downstream vertical screens. 1% (4/352) of the 13% (47/352) groundwater
samples were collected from the screens of the upstream well M1 sHengles were
collected from the three lowegirsens M1.2, M1.3 and M1.4 with a level of detections
being 17%, 11% and 94%, respectively. These detections were pridamdyn the
beginning of the perigdexcept for samples taken from M1.4 a6 Bn depthwhere
detections were presehtroughouthewhole monitoring period. This clearly indicates

the earlier mentioned groundwater contribution of CGA 108906 from upstream fields,
which was present before the metalabd/bpplication at the PLAP field in June 2010.
With a background concentration of CG®8906 ranging from 0.02.3 ug L*,
detected in the vertical groundwater monitoring wells, it is difficult to deterrnine,
which extenthe elevated concentrations observed in the downstream monitoring wells
are due to the metalaxil applied on the PLAReld in 2010 or to applications on the
upstream fields. Detections of CGA 108906 in water from suction cups and the
horizontal well H1, which is situated just beneath the fluctuating groundwater, clearly
indicate that CGA 109806 does leach through thARPfield in high concentrations

and hence contribute to the detections in water samples from the vertical groundwater
screens downstream the PLAPId. The monitoring results confirmed the pronounced
leaching potential of the two degradation products megan the EUadmission
directive for metalaxyM from 2002.At the national approval of metalaxy in
Denmark in 2007 the Danish EPA was aware of the degradation mechacasked

for test in potatoes in PLAP as soon as possible with regard to theeglanop
rotation. As a consequence of the monitoring resuitgtalaxytM was banned in
Denmark in December 2013 and was recently included in the revised analysis program

103



of the National Groundwater MonitorifgRUMO) and for drinking water wells in
the Waterworks Drilling Control. In the latter, CGK08906 is already the second most
frequently detected compound. Results from PLAP were sésidto EFSA in
connection with the revaluation of metalaxyM in EU. The monitoring of the parent
and the two degwdation productsr PLAP stopped in Mach 2015

Two degradation products afetribuzine, diketometribuzine and desamirtbketo-
metribuzine, leached 1 m b.g.s. at average concentrations exceedingldin the

sandy soil at Tylstrup. Both degradatiproducts appear to be relatively stable and
leached for a long period of time. Average concentrations reachinggQ.t were

seen as late as three years after application. Evidence was also found that their
degradation products might be present in theugdwater at least six years after
application, most likely because metribuzine and its degradation products have long
term sorption and dissipation characteristics (Rosenbbral, 2009). Long-term
sorption is currently not well described in the grounwanodels, but new guidance

on how to do thigs expected to be published within the next ydéarDenmark the
conservative Danish approach to groundwater modelling assures that compounds with
a high leaching risk are not approvéd.both sandy fields (¥lstrup and Jyndevad),
previous applications of metribuzine has caused marked groundwater contamination
with its degradation products (Kjatral.,2005b). Metribuzine has been removed from

the market as the use of it was banned in Denmark. The monitdmnetribuzine and
degradation products stopped in February 2011.

At Estrup,CL 153815(degradation product gficolinafen) leached through the root
zone and into the drainage water in average concentrations exceedipg D41
(Appendix 5).CL 153815was not detected in deeper monitoring screens (Table 8.3).
Leaching of CL 153815was alsonot detected in the sandy soil Jyndevad after
application in October 2007 (Table 8.1, 8.3 and Appendid®nitoring stopped in
March 2010.

Pirimicarb together with s two degradation products pirimicadlesmethyl and
pirimicarb-desmethyformamidq wereincluded in the monitoring programme for all
five fields. All of the three compoundgeredetected, but only pirimicardesmeth
formamido leached in average concatibns exceeding 0.ig L through the root
zone (1 m b.g.s.nto the drainage system (Table 8.1) at Estrup. Comparable high
levels of leaching of pirimicardesmethyiformamidowerenot observed with any of

the previous applications of pirimicarb aetbther PLAP fields (Table 8.1 and Kjeer

et al, 2004). Both degradation products (pirimicaidsmethyl and pirimicarb
desmethyformamido)weredetected in deeper monitoring screens at Faardrup (Table
8.3 and 8.4). The monitoring stopped in June 2007.

Propyzamide leached through the root zone (1 m b.g.s.) atcthgey till fields at
Silstrup and Faardrumnd enteed the drainage system at average concentrations
exceeding 0.Jug L (Table 8.1 and 8.2) in 2005, 2006 and 2007. Propyzamide was
also detecteth the monitoring screens situated beneath the drainage system at Silstrup
and Faardrup. Apart from a few samples at Silstrup, concentrations in the groundwater
from the screens were always less tharu@.L* (Appendix 5, Table 8.3 and 8.4)he
monitoling at Silstrup endeith March2008 Propyzamide was applieth white clover

in January 2013 at Faardrup, and neither propyzamide nor the three degradation
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products (RH24644, RH24655 and RF4580) were detected in drainage or
groundwater. The monitorirgf Faardrup stopped in April 2015.

Pyridate was applied to maize at Jyndevad and Silstrup in May 2001. Only its
degradation product PHCP was included in the monitoring programme for the two
fields. The compound was not detected at Jyndevad, whereagig¢isatedit Silstrup

in water from 1 m depth four timesit of 62samplesall exceeding 0.1 pugLandwith

a maxmum concentration of 2.69 pgtand 4 timesout of 175groundwater samples
with four exceeding 0.1 pg t and havinga max concentration d.31 pg L.
Monitoring stopped in July2003at Jyndevad and July 2004 at Silstrup

One degradation product dmsulfuron T PPUT leached from the root zone (1 m
b.g.s.) in average concentrations reachingi@IB g L at the sandy soil field at
Jyrdevad. Minor leaching of PPU was also seen at the sandy field Tylstrup, where low
concentrations (0.020.11pg L) were detected in the soil water sampled 1 and 2 m
b.g.s. (Table 8.1 and 8.2). PPU was occasionally detattgaundwateland three
sampls exceeded 0fig L™ at Jyndevad in 2011/2012, wheré@RUwas detected in

low concentration <0.fig L™ at Tylstrup (Table 8.3 and4). At both fields, PPU was
relatively stable and persisted in the soil water for several years, with relatively little
further degradation into PRdesamino. Average leaching concentrations reaching 0.1
ug L't were seen as much as three years after application at Jyndevad. With an overall
transport time of about four years, PPU reached the downstream monitoring screens.
Thus, the concentration of PRii&samino was much lower and apart from six samples

at Jyndevad, never exceeded AgLL™. It should be noted that the concentration of
PPU is underestimated by up to-22% Results from the fiekdpiked samples
indicate that PU is unstable and may have degraded to-B&iamino during analysis
(Rosenbonet al, 2010a). The Danish EPA has withdrawn the approval of rimsulfuron
based on the persistence of PPU supported by these monitoringViaeti#oring
stoppedn December 2012.

Tebuconazole was applied in autumn 2007 at Tylstrup, Jyndevad, Estrup and
Faardrup. Only on the clayey till soil of Estrd the compoundeach through the

root zone (1 m b.g.s.) and into the drainage in average concentrations exceeding 0.1
ug L't in an average yearly concentration of OgtL™! (Table 8.1 and 8.2). Leaching

was mainly confined to the depth of the drainage system, although the snowmelt
occurring in March 2011 (more than two years after application) induced leaching of
tebuconazole ta groundwater monitoring well in concentrations exceedingug.ll”

1 (Table 8.3 and 8.4). None of the applications at the three other PLAP fields caused
tebuconazole to be detected in similar high concentrations in theblyasaturated

zone, though concémations below 0.1 pg t weredetected in a few samples from the
groundwater monitoring screens (Table 8.3 and 8#hnitoring of tebuconazole
stopped in December 20120 evaluate on the leaching potential of its degradation
product 1,2,4riazole tebwconazolewvas appliedn 20140n cerealsat Estrup in May
(Table 5.2) and atylstrup, Jyndevad and Faardrup November (Table 2.2, 3.2 and
4.2). The monitoring results of 1,2@iazole fromTylstrup (Figure 27), Jyndevad
(Figure 3.8) Estrup(Figure 5.0) andFaardrup(Figure 67) reveal

A anin PLAP unprecedented high background concentration level of-frjazble
in water samples collected fraime groundwateat allfields except for Faardrup
Theconcentratiordeclined with depth, which indicatesaurce coming from the
field surface.
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A a 1,2 4triazole contribution to the groundwater from the varisgdyurated (1m
depth) caused by the actuapbplicationat the two sandy field, whereas this
contribution is unclear at the clayey till fields (Estruygldaardrup) since it was
not possible to obtain a drainage sample before application.

With the background concentration level in the groundwater at Tylstrup, Jyndevad and
Estrup it ishowever clear that the source resulting in the many detectionsazammly

be the tebuconazole application, but an outcome of earlier applications of fungicides
or use of seed dressimgving 1,2,4triazole as a degradation product or even other
sourcesTo evaluate the leaching of 1,z/azole as a result of the apgtion of other
parent fungicides the following fungicides were applied

A epoxiconazole to winter wheat in May 2015 at Jyndevad

A prothioconazole to winter wheat in May 2015 at Tylstrup and to spring barley in
June 2015 at Jyndevad and in May 2015 at Faprdr

A propiconazolgin ¥2 maximum allowed dos&) spring barley in June 2016 at both
Jyndevad and Faardrup.

Following theepoxiconazolend prothioconazolapplicationin 2015 an increase in

the concentrationf 1,2,4triazolein watercollectedfrom 1 m a&pthand groundwater
monitorings wells was detectedlt Faardrup only one detection (0.01 pgWwagsfound
following the period September 2015 to May 20di&ing which monitoring was
temporarilystoped due t@nalysis expenseAt Jyndevadhe applicationsesulted in

a concentratioevel at 1 m depthexceeding 0.1 pg £ (Figure 3.8).The outcome
reveals that 1,2;&riazole leaching through the variably saturated zone (1 m depth) at
both of the sandy fields but also tin@cturedclayey till field Faardrp, where no 1,24
triazole is detected in drainage samples just prior to the 2015 applicMmmisoring

of 1,2,4triazole is ongoing.

Terbuthylazine as well as its degradation products leached through the root zone (1
m b.g.s.) at high average concaitiins orclayey till soils. At the threelayey till soil

fields Silstrup, Estrup and Faardrup, desethybuthylazine leached from the upper
meter entering the drainage water in average concentrations exceeding 01
(Table 8.1 and 8.2). Four yeafter application in 2005 at Estrup, both terbuthylazine
and desethyterbuthylazine were detected in drage water, but did not exceed pg

L. At Silstrup (Kjeeret al., 2007) and Faardrup (Kjest al, 2009), desethyl
terbuthylazine was frequentletected in the monitoring screens situated beneath the
drainage system (Table 8.3 and 8.4) at concentrations exceeding D4during a

two 24months period, respectively. Leaching at Estrup (Kggerl., 2007) was
confined to the drainage depth, howewdinor leaching of desethyerbuthylazine

was also seen at the two sandy fields Jyndevad and Tylstrup, where desethyl
terbuthylazine was dected in low concentrations < pg L) in the soil water
sampled 1 m b.g.s. While desethgitbuthylazine wasot detected in the groundwater
monitoring screens at Tylstrup, it was frequently detected irctowentrations (1

ug LY at Jyndevad (Table 8.4, Kjemt al., 2004). Pronouncedleaching of
terbuthylazine was also seen at two of the thlagey tillfields (Estrup and Faardrup),

the leaching pattern being similar to that of desetbgduthylazine. zZhydroxy
desethydterbuthylazine and hydroxgerbuthylazine leached at both Faardrup and
Estrup and at the latter field, the average drainage concenteateaded 0.fig L.
Leaching of these two degradation products was at both fields confined to the drainage
system. None of the two degradation products were detected from groundwater
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monitoring screen at Estrup, whereas at Faardrup both were detedted, lbw
frequencies of detection addw concentrations. The monitoring of terbuthylazine
endedn June 2009.

The monitoring results generally revealed that:

9 19 pesticides resulted in detections in water samples from 1 m deaterage

concentration Wthin a year after application being below 0.1lu§(Table 8.1).

17 pesticides resulted in no detections at 1 m depth (Tabel 8.1).

19 pesticides resulted in detection in groundwater samples in concentrations

below 0.1ug L. (Tabel 8.3)

1 18 pesticides @sulted in no detections in groundwateere among 11, which
were not detected in samples from 1 m depth (Table 8.3).

1
1

The leaching patterrisom the sandy andlayey till fields are further illustrated in Figure
8.1 and 8.2AC showing the frequency of gtion in sampleg m b.g.s. (suction cups
on sandy soils and drainage olayey till soils) and the deeper located groundwater
monitoring screens.

At theclayey till fields several pesticides were often detected in water from the drainage
system, whereathe frequency of detection in water from the groundwater monitoring
screens situated beneath the drainage system was lower and varied considerably between
the three fields (Figure 8.2). These differences should be seen in relation to the different
samplng procedures applied. Integrated water samples are sampled from the drainage
systems, and the sample system continuously captures water infiltrating throughout the
drainage runoff season. However, although the monitoring screens situated beneath the
drainage systems were sampled less frequently (on a monthly basis from a limited number
of the monitoring screensAppendix 2), pesticides were frequently detected in selected
screens at Faardrup and Silstrup. Hitherto at Estrup, leaching of pesticides higs mai
been confined to the depth of the drainage system.

The differences are, however, largely attributable to the hydrological and geochemical
conditions, e.g. nitrate in the drainage (Ernsgteral, 2015). Compared to the Silstrup
and Faardrup fieldshe C horizon (situated beneath the drainage depth) at Estrup is low
permeable with less preferential flow through macropores (see éfjadr 2005c for
details). The movement of water and solute to the groundwstirerefore slower at
Estrup. An indicton of this is the long period with groundwater table over depth of the
tile drain system generating a higher degree of water transported via drainage than on the
other two clayey till fields. Comparing tlotayey till fields, the number of water samples
collected from drainageontaining pesticides/degradation products was higher at Silstrup
and Estrup than at Faardrup, which is largely attributable to the differences in the hydro
geochemical conditions. The occurrence of precipitation and subsequeolatenc
within the first month after application were generally higher at Silstrup and Estrup than
at Faardrupwhere the infiltration of water e smallest.
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Figure 8.1 Frequency of detection in samples from the suction cups (left) and groundwattaring screens located
deeper than the suction cups (right) atshedy fields: Tylstrup andJyndevad.Frequency is estimated for the entire
monitoring period up to July 261 The time the different pesticides have been included in the programmeeand th
number of analysed samples varies. The figure includes pesticidesdiateester from suction cups agcbundwater.
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Figure 8.2A. Frequency of detection in samples from the drainage system (left) and groundwater monitoring screens
located deeper tinathe drainage system (right) at tlayey till field Silstrup. Frequency is estimated for the entire
monitoring period up to July 261 The time the different pesticides have been included in the programme and the
number of analysed samples variEise figure includes pesticides detected in drainage and groundwater.

109



20 40 60 80 100

o

40 60 80 100

(=]
)
=1

1,2,4-triazole
CyPM |
Desethyl-terbuthylazine
AMPA
Terbuthylazine }
Hydroxy-terbuthylazine )
2-hydroxy-desethyl-terbuthylazine ]
Mesotrione
Glyphosate
Bentazone
Tebuconazole
Diflufenican |
Desisopropylatrazine -
Foramsulfuron |
Desamino-metamitron
CL 153815
Azoxystrobin
Metamitron
AE-B107137
Epoxiconazole
Ethofumesate
Picolinafen
MNBA
Pirimicarb
Mesosulfuron-methyl
Metrafenone
Bifenox acid

Flamprop-M-isopropyl
loxynil
Propiconazole
MCPA
Pirimicarb-desmethyl-formamido
AMBA
Flamprop
AE-F130619
Bifenox

Triazinamin-methyl

Fluroxypyr

Pendimethalin

AE-F092944

Chlormequat

Bromoxynil

Thiacloprid-amide
Fenpropimorph
2-methyl-4-chlorophenol
2-amino-N-isopropyl-benzamide

Estrup drainage Estrup Groundwater

m>0.1pg/l m<=0.1pg/L m>0.1pg/L m<=0.1ug/L

Figure 8.2B.Frequency of detection in samples from the drainage system (left) and groundwater monitoring screens
located deeper than the drainage system (right) atléyey till field Estrup. Frequency is estimated for the entire
monitoring period up to July 261 The time the different pesticides have been included in the programme and the
number of analysed samples varigse figure includes pesticides detected in drainage and gratied
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Figure 8.2C.Frequency of detection in samples from the drainage system (left) and groundwater monitoring screens
located deeper than the drainage system (right) afalyey till field Faardrup. Frequency is estimated for the entire
monitoring period up to July 20 The time the different pesticides have been included in the programme and the
number of analysed samples variEse figure includes pesticides detected in drainage and groundwater.

This PLAP-report, presents the results of themtoring period July2014 June2016 A

total 0f9,921single analyseksave now beenonducted on water samples collected at the
five PLAP-fields: two sandy fields (Tylstrup and Jyndevad) and three clayey till fields
(Silstrup, Estrup and FaardrupYithin this period, PLAP has evaluated the leaching risk
of 15 pesticides an2Bdegradation products aftire applicaton athe maximum allowed
dose of the specific pesticsla connection withthe specific crog. The 43 compounds
include 12 compounds not eWated inany previous PLAP reports (marked in red in
Table 8.5).

Reasults covering the period May 198%une 20% have been reported previously (Kjegr

al., 2002, Kjeert al, 2003, Kjeeret al, 2004, Kjeert al, 2005c, Kjeeet al, 2007, Kjeer

et al, 2008, Kjeeret al, 2009, Rosenborat al, 2010b, Kjeeet al, 2011, andrischet

al., 2013a, Brusclet al, 2013b, Brusclet al, 2014, Brisclet al, 2015, Brisctet al,
2016 Rosenbomet al, 2016. The present report should therefore be seen as a
continuation of previous reports with the main focus on the leaching rigksticides
applied during Jy 2014-June 206. All reports and associated peeviewed articles can

be found athttp://pesticidvarsling.dk/monitor_uk/index.html
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Table 8.5(Same as Table 0.1)5 pesticides and®degradation producthave been analysed in PLAP in the period
Juy 2014-June 206 of which 12compounds were n@valuaed in the latest IPAP-report (in red). The number of
water samples analysed collected from the Varighlyrated Zone (VZ; drains and suction cups), Saturated Zone (SZ;
groundwater screens) and irrigated water (Irrigation) are presented together with the results stoemsdysples from

VZ and SZ given as number of detections (Det.), detections > Q. pgd maximum concentratioM@x conc). For
water used for irrigation, the detected concentratiqmjih*is presented in brackets) {ndicate no detections.

Pesticide Analyte Number of samples Results of analysis
from: \74 Sz
VZ SZ lrrigation | Det. >0.1 pg L Max conc|Det. >0.1 pg L' Max conc.
Aminopyralid Aminopyralid 54 103 1(0.05)| O 0 - 2 0 0.06
Azoxystrobin Azoxystrobin 129 290 25 1 0.11 7 0 0.03
CyPM 129 290 123 32 1.00 69 13 0.52
Bentazone Bentazone 118 219 3(0.01;--)| 39 0 0.06 14 0 0.02
6-hydroxy-bentazone 10 53 2(-) 0 0 - 0 0 -
8-hydroxy-bentazone 10 53 2(-) 0 0 - 0 0 -
N-methyl-bentazone 10 53 2(-) 0 0 - 0 0 -
Bromoxynil Bromoxynil 24 70 0 0 - 0 0 -
Clomazone Clomazone 45 118 1(-) 0 0 - 0 0 -
FMC 65317 45 118 1() 0 0 - 0 0 -
Diflufenican Diflufenican 52 100 6 0 0.02 0 0 -
AE-05422291 52 100 0 0 - 0 0 -
AE-B107137 50 109 4 0 0.03 2 0 0.03
Fluazifop-P-buthyl TFMP 39 124 0 0 - 0 0 -
Fludioxonil CGA 192155 88 366 4() 0 0 - 1 0 0.05
CGA 339833 88 355 4() 0 0 - 1 1 0.37
Flupyrsulfuron-methyl Flupyrsulfuron-methyl 58 345 2(-) 0 0 - 0 0 -
IN-JV460 58 345 2(9) 0 0 - 0 0 -
IN-KC576 58 345 2(-) 0 0 - 0 0 -
IN-KY374 58 345 2(-) 4 3 0.45 0 0 -
Foramsulfuron Foramsulfuron 70 174 23 2 0.32 4 0 0.04
AE-F092944 70 174 1 0 0.01 0 0 -
AE-F130619 70 174 9 0 0.02 7 0 0.03
Glyphosat Glyphosate 134 273 48 5 0.32 21 1 0.13
AMPA 134 273 114 10 0.21 16 0 0.06
loxynil loxynil 24 70 0 0 - 0 0 -
Mancozeb EBIS 30 152 2(9) 0 0 - 0 0 -
Mesotrione Mesotrione 89 267 1() 34 13 3.30 3 1 0.13
AMBA 89 267 1() 4 0 0.04 0 0 -
MNBA 89 265 1(-) 13 1 0.46 1 0 0.02
Metalaxyl-M Metalaxyl-M 44 152  2(-) 0 0 - 30 1 0.11
CGA 108906 43 152 2(0.029;-) 21 2 0.20 98 9 0.34
CGA 62826 43 152 2(0.071;-)| 8 0 0.03 44 1 0.15
Metrafenone Metrafenone 43 84 0 0 - 0 0 -
Propyzamid Propyzamide 15 54 0 0 - 0 0 -
RH-24580 15 54 0 0 - 0 0 -
RH-24644 15 54 0 0 - 0 0 -
RH-24655 15 54 0 0 - 0 0 -
Prosulfocarb Prosulfocarb 27 65 1() 0 0 - 0 0 -
Tebuconazole 2014  1,2,4-triazole 195 590 4 () |130 78 0.45 |278 38 0.26
Epoxiconazole 2015
Prothioconazole 2015
Fluroxypyr Fluroxypyr-methoxypyridine 1 16 0 0 - 0 0 -
Fluroxypyr-pyridinol 1 16 0 0 - 0 0 -
Triasulfuron Triazinamin 3 16 0 0 - 0 0 -
Sub total 43-45(15-17 Pesticides; 2Begradation product 2434 7449 38 606 147 598 65
Percent 25% 75% 0.4% |25% 6% 8% 1%
Total 9921
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Appendix 1

Chemical abstracts nomenclature for the pesticides encompassed by PLAP

Table Al.1.Systematic chemical nomenclature for the pesticides and degradation products encompassed by the PLAP.
P (parent). M (degradation product). N: total number of samples analysed in PLAP inclusive QA samples. Monitoring
is ongoing if latesanalysis date is in June 2014.

Pesticide P/M | Analyte CAS no. Systematic name Latest N
analysis
Aclonifen P Aclonifen 7407046-:5 2-chloro-6-nitro-3-phenoxyailine 18.06.13 471
Amidosulfuron | P Amidosulfuron 12092337-7 N-[[[[(4,6-dimethoxy2-pyrimidinyl)amino]carbonyH | 01.03.06 562
amino]sulfonyl}N-methylmethanesulfonamide
Amidosulfuron | M Desmethy - 3-(4-hydroxy-6-methoxypyrimidin2-yl)-1-(N- 01.03.06 129
amidosulfuron methytN-methylsulfonytaminosulfonyljurea
(AEF101630)
Aminopyralid | P Aminopyralid 150114719 4-amino3,6-dichloropyridine2-carboxylic acid 17.06.14 446
Azoxystrobin | P Azoxystrobin 13186033-8 Methyl (E)}2-{2-[(6-(2-cyanophenoxy}-pyrimidin- | 29.06.16 3339
4-yloxy]phenyl}-3-methoxyacrylate
Azoxystrobin | M CyPM 118525509-7 E-2-(2-[6-cyanophenoxypyrimidin-4-yloxy]-phenyl) | 29.06.16 3492
i 3-methoxyacrylic acid
Bentazone P Bentazone 25057%89-0 3-(1-methylethyl}1H-2,1,3benzothiadiazist(3H)- 09.06.16 4704
one 2,2 dioxide
Bentazone M 2-aminoN- 3039189-0 2-amino-N-isopropylbenzamide 28.06.07 2139
isopropytbenzamide)
Bentazone M N-methytbentazone| 6159245-8 3-isopropyt1l-methyt1H-2,1,3benzothiadiazin 09.06.16 72
4(3H)-one 2,2dioxide
Bentazone M 6-hydroxy 6037442-7 6-Hydroxy-3-isopropyt1H-2,1,3benzothiadiazin 09.06.16 72
bentazone 4(3H)one2,2-dioxide
Bentazone M 8-hydroxy- 6037443-8 8-Hydroxy-3-(1-methylethyl}1H-2,1,3 09.06.16 72
bentazone benzothiadiaziat(3H)-one 2,2dioxide
Bifenox P Bifenox 4257602-3 methyl 5(2,4-dichlorophenoxy®-nitrobenzoate 27.12.12 1190
Bifenox M Bifenox acid 5377407-5 5-(2,4-dichlorophenoxy®-nitrobenzoic acid 27.12.12 1109
Bifenox M Nitrofen 1836755 2,4-dichlorophenyl 4hitrophenyl ether 27.12.12 1190
Boscalid P Boscalid 18842585-6 2-chloro-N-(4-chlorobiphenyi2-yl)nicotinamide 11.12.12 190
Bromoxynil P Bromoxynil 1689-84-5 3,5-dibroma4-hydroxybenzonitrile 03.06.14 1888
Chlormequat | P Chlormequat 99981-5 2-chloroethyltrimethylammonium chloride 10.07.08 | 335
Clomazome P Clomazone 81777891 2-[(2-chlorphenyl)methyH4,4-dimethy}3- 08.04.15 1124
isoxazolidione
Clomazome M FMC 65317 - (N-[2-chlorophenol)methyiB-hydroxy-2,2- 08.04.15 1090
dimethylpropanamide, (Propanamidemazone)
Clopyralid P Clopyralid 170217-6 3,6-Dichloropyridine2-carboxylic acid 12.03.09 843
Cyazofamid P Cyaznfamid 12011688-3 4-chloro-2-cyaneN,N-dimethyt5-p-tolylimidazole 1- | 12.06.12 417
sulfonamide
Desmedipham | P Desmedipham 1368456-5 Ethyl 3-(phenylcarbamoyloxy)phenylcarbamate 24.06.03 973
Desmedipham | M EHPC 715996-8 Carbamic acid, @ydroxyphenyhethyl ester 24.06.03 652
Diflufenican P Diflufenican 83164334 2", 4tdifluoro-2-(J U Brifluoro-m- 08.04.15 | 662
tolyloxy)nicotinanilide
Diflufenican M AE-B107137 3670189-0 2-[3-(trifluoromethyl)phenoxy]pyridine-carboxylic | 08.04.15 690
acid
Diflufenican M AE-05422291 - 2-[3-(trifluoromethyl)phenoxy]pyridines- 08.04.15 662
carboxamide
Dimethoaée P Dimethoate 60-51-5 0,0-dimethyl Smethylcarbamoylmethyl| 13.06.05 2038
phosphorodithioate
Epoxiconazole | P Epoxiconazole 10632508-0 (2RS,  3SR-(2-(2-chloroplenyl)-2,3-epoxy-2-(4- | 02.12.09 1527
fluorophenyl)propyR1H-1,2,4triazol
Ethofumesat | P Ethofumesate 2622579-6 (%)-2-ethoxy-2,3-dihydro-3,3-dimethylbenzofurasb- | 30.06.11 1826
yl-methanesulfonate
Fenpropimorph| P Fenpropimorph 6756491-4 Cis-4-[3-[4-(1,1-dimethylethyl}phenyl}2- 17.06.03 2494
methylpropyl}2,6-imethylmorpholine
Fenpropimorph| M Fenpropimorph acid| - Cis-4-[3-[4-(2-carboxypropyhphenyl}2- 17.06.03 2341
methylpropyl}2,6-dimethylmorpholine
FlampropM- P FlampropM- 6378290-1 Isopropyl NbenzoyiN-(3-chloro-4-flourophenyl}D- | 13.06.05 1987
isopropyl isopropyl alaninate
FlampropM- M Flamprop 58667%63-3 N-benzoytN-(3-chloro-4-flourophenyl}D-alanine 13.06.05 1996
isopropyl
Florasulam P Florasulam 145701231 2 6, -Brifluor®-5-methoxys-triazdo [1,5 | 19.06.08 578
c]pyrimidine-2-sulfonanilide
Florasulam M Florasulam - N-(2,6-difluorophenyl}8-fluro-5- 19.06.08 275
desmethyl hydroxy[1,2,4]triazolo[1,5c]pyrimidine-2-
sulfonamide
FluazifopP- P FluazifopP-butyl 7924146-6 butyl (R)-2-{4-[5-(trifluoromethyl)-2- | 24.06.03 402
buthyl pyridyloxy]phenoxy}propionate
FluazifopP- M FluazifopP 8306688-0 (R)-2-(4-((5-(trifluoromethyl)-2- 28.03.12 1769
buthyl pyridinyl)oxy)phenoxypropanoic acid
FluazifopP- M TFMP 33252630 5-trifluoromethyltpyridin-2-ol 08.04.15 1010
buthyl
Fludioxonil M CGA 192155 12612085-2 2,2-difluoro-benzol[1,3]dioxol-carbocyclic acid 05.04.16 569
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Pesticide P/M | Analyte CAS no. Systematic name Latest N
analysis
Fludioxonil M CGA 339833 - 3-carbamoyi2-cyane3-(2,2-difluoro- 05.04.16 558
benzo[1,3]dioxol4-yl)-oxirane2-carbocyclic acid
Flupyrsufuron- | P Flupyrsulfuron 144740545 09.06.16 443
methyl methyl
Flupyrsulfuron | M IN-JV460 - 1-(4,6-dimethoxypyrimidine2-yl)-2,4-diketo-7- 09.06.16 443
methyl trifluoro-methyt1,2,3,4tetrahydropyridol(2,3
d)pyrimidine
Flupyrsulfuron | M IN-KC576 - 09.06.16 443
methyl
Flupyrsulfuron | M IN-KY374 - N-(4,6-dimethoxypyrimidine2-yl)-N-(3- 09.06.16 443
methyl methoxycarbonyb-trifluoromethylpyridine2-yl)-
amine
Fluroxypyr P Fluroxypyr 69377817 (4-amino-3,5-dichloro-6-fluro-2-pyridinyl)oxylacetic | 12.06.08 2047
acid
Fluroxypyr M Fluroxypyr 3562280-1 4-amino-3,5-dichloro-6-fluoro-2-pirydynil-2- 01.06.16 19
methoxypyridine methoxypyridine
Fluroxypyr M Fluroxypyrpyridinol | 9413362-7 4-amino-3,5-dichloro-6-fluoro-2-pyridinol 01.06.16 19
Foramsulfuron | P Foramsuléiron 17315957-4 29.06.16 270
Foramsulfuron | M AE-F092944 3631501-2 2-amino4,6-dimethoxypyrimidine 29.06.16 270
Foramsulfuron | M AE-F130619 - 4-amino-2-[3-(4,6-dimethoxypyrimidin2- 29.06.16 270
yl)ureidosulfonyl}N, N-dimethylbenzamide
Glyphosa¢ P Glyphosate 1071-83-6 N-(phosphonomethyl)glycine 04.05.16 4189
Glyphosa¢ M AMPA Amino-methylphosphonic acid 04.05.16 4188
lodosulfuron P lodosulfuron 14455036-7 sodium salt of methyl 4bdo-2-[[[[(4 -methoxy6- | 22.12.10 355
methyknatrium methyknatrium methyt1,3,5triazin-2-
yl)amino]carbonyl]lamino]sulfonyl]benzoate
loxynil P loxynil 1689834 4-hydroxy-3,5-diiodobenzonitrile 31.03.15 1994
linuron P Linuron 330552 3-(3,4-dichlorophenylj1-methoxy1-methylurea 13.09.01 389
Mancozeb M EBIS 3381320-6 ethylene bisisothiocyanate sulfide 19.03.15 238
Mancozeb M ETU 96-45-7 Ethylenethiourea 03.04.01 278
MCPA P MCPA 94-74-6 (4-chloro-2-methylphenoxy)acetic acid 29.06.06 1465
MCPA M 2-methyt4- 157064-5 2-methyt4-chlorophenol 29.06.06 1458
chlorophenol
Mesosulfuron | P Mesosulfuror 20846521-8 Methyl 2-[3-(4,6-dimethoxypyrimidin2- | 02.12.09 647
methyl methyl yl)ureidosulfonyl}4-
methanesulfonamidomethylbenzoate
Mesosulfuron | M Mesosulfuron 40085266-6 2-[[[[(4,6-dimethoxy2- 02.12.09 270
methyl pyrimidinyl)amino]carbonylmino]sulfonyl}4-
[[(methylsulfonyl)amino]methyl]benzoic acid
Mesotrione P Mesotrione 10420682-8 2-(4-mesyt2-nitrobenzoyl)cyclohexang,3-dione 29.06.16 625
Mesotrione M MNBA 110964799 methylsulfony}2-nitrobenzoic acid 29.06.16 623
Mesotrione M AMBA 39308545-5 2-amino4-methylsulfonylbenzoic acid 29.06.16 625
MetalaxytM P MetalaxytM 7063017-0 methyl N(methoxyacetyPN-(2,6-xylyl) -D-alaninate | 19.03.15 1117
MetalaxytM M CGA 62826 7559699-5 2-[(2,6- 19.03.15 1127
dimethylphenyl)(methoxyacetyl)dnmo]propanoic acig
MetalaxytM M CGA 108906 10439056-9 2-[(1-carboxyethyl)(methoxyacetyl)aming} 19.03.15 1124
methylbenzoic acid
Metamitron P Metamitron 41394052 4-amino4,5-dihydro-3-methyt6-phenyt1,2,4triazin- | 30.06.11 1822
5-one
Metamitron M Desamine - 4,5dihydro-3-methyt6-phenyt1,2,4triazine5-one 30.06.11 1819
metamitron
Metrafenone | P Metrafenone 22089903-6 3-bromo2,3,4,6'tetramethoxy2',6- 08.04.15 608
dimethylbenzophenone
Metribuzin P Metribuzin 21087649 4-amino6-tertbutyl-4,5-dihydro-3-methylthio1,2,4 | 28.05.02 577
triazine5-one
Metribuzin M Desamine 3504502-4 6-(1,1-dimethylethyl}3-(methylthio} 1,2,4triazin-5- | 28.05.02 542
metribuzin (4H)-one
Metribuzin M Diketo-metribuzin 5650%37-0 4-amino6-tert-butyl-4,5-dihydro-1,2,4triazine 3,5 09.03.11 977
dione
Metribuzin M Desaminediketo- 5223630-3 6-tert-butyl-4,5-dihydro-3-methylthio 1,2,4triazine 09.04.08 891
metribuzin 3,5dione
Metsulfuron P Metsulfuronmethyl | 7422364-6 Methyl-2-(4-methoxy6-methyt1,3,5triazin-2- 22.12.10 1346
methyl ylcarbamoylsulfamoyl)benzoate
Pendimethalin | P Pendimethalin 4048742-1 N-(1-ethyl)}-2,6-dinitro-3,4-xynile 10.12.09 2881
Phenmedipham P Phenmedipham 1368463-4 3-[(methoxycarbonyl)amino]phenyl {4 24.0603 974
methylphenyl)carbamate
Phenmedipham M 3-aminophenol 137641055 1-amino-3-hydroxybenzene 26.02.02 391
Phenmedipham M MHPC 13683891 Methyl-N-(3-hydoxyphenylcarbamate 24.06.03 968
Picolinafen P Picolinafen 137641055 4'-fluoro-6-(a,a,atrifluoro-m-tolyloxy)pyridine-2- 30.03.10 352
carboxanilide
Picolinafen M CL153815 13764084-7 6-(3-trifluoromethylphenoxy®-pyridine  carboxylic| 30.03.10 352
acid
Pirimicarb P Pirimicarb 2310398-2 2-(dimethylaminoj5,6-dimethyk4- 26.06.07 3432
pyrimidinyldimethylcarbamate
Pirimicarb M Pirimicarb 2721804-8 2-methylformamide5,6-dimethylpyrimidine4-yl 26.06.07 2678
desmethyl dimethylcarbamate
formamido
Pirimicarb M Pirimicarb 3061422-3 2-(dimethylaminoj5,6-dimethyk4- 26.06.07 3078
desmethyl pyrimidinylmethylcarbamate
Propiconanl P Propiconazole 6020790-1 1-[[2-(2,4-dichlorophenyB4-propy}1,3-dioxolan2- 22.03.05 3421

yljmethyl]-1H-1,2,4triazole

120




Pesticide P/M | Analyte CAS no. Systematic name Latest N
analysis
Propyzamide | P Propyzamide 23950585 3,5-dichloro-N-(1,1-dimethylprop2-ynyl)benzamide | 12.06.14 1158
Propyzamide | M RH-24644 - 2-(3,5-dichlorophenyl4,4-dimethyt5-methylene 12.06.14 1158
oxazoline
Propyzamide | M RH-24655 - 3,5-dichloro-N-(1,1-dimethylpropenyl)benzamide 12.06.14 1059
Propyzamide | M RH-24580 - N-(1,1-dimethylacetonyh3,5-dichlorobenzamide 12.06.14 1158
Prosulfocarb P Prosulfocarb 52888809 N-[[3-(4-methoxy6-methy}1,3,5triazin-2-yl)-3-[2- 19.03.15 921
(3,3,3; trifluro=propyl)phenylsulfonyl]urea
Pyridate P Pyridate 55512339 O-6-chloro-3-phenylpyridazird-yl S-octyl | 03.09.02 183
thiocarbonate
Pyridate M PHCP 4020-01-7 3-phenyt4-hydroxy-6-chloropyridazine 02.06.04 571
Rimsulfuron P Rimsulfuron 122931480 N-[[(4,6-dimethoxy2-pyrimidinyl)amino]carbonyf] | 14.06.06 561
3-(ethylsulfonyl}2-pyridinesulfonamide
Rimsulfuron M PPUdesamino - N-((3-(ethylsulfonyl)2-pyridyl)-4,6-dimethoxy2 11.12.12 2311
pyrimidinamine (IN70942)
Rimsulfuron M PPU 138724535 N-(4,6-dimethoxy2-pyrimidinyl-N-((3- 11.12.12 2311
ethylsulfonyl}2-pyridinyl)urea (IN70941)
Tebuconazole | P Tebuconazole 10753496-3 a[2-(4-chlorophenyl)ethyla-(1,1-dimethylethyl}1H- | 27.12.12 1220
1,2,4triazole-1-ethanol
Tebuconazole | M 1,2,4triazole 288880 1,2,4triazole 26.06.16 888
Terbuthylazin | P Terbuthylazine 591541-3 6-chloro-N-(1,1-dimethylethyl}N-ethyk 25.03.09 2116
1,3,5,triazine2,4-diamine
Terbuthylazin | M 2-hydroxy-desethy | - 6-hydroxy-N-(1,1-dimethylethyl}1,3,5,triazine2,4- 19.06.08 1371
terbuthylazine diamine
Terbuthylazin | M Desisopropylatrazind 1007289 6-chloro-N-ethyt1,3,5triazine 2,4-diamine 25.03.09 1618
Terbuthylazin | M Desethyl 30125634 6-chloro-N-(1,1-dimethylethyl}1,3,5,triazine2,4- 10.06.09 2619
terbuthylazine diamine
Terbuthylazin | M Hydroxy- 6675307-9 6-hydroxy-N-(1,1-dimethylethyl}N"-ethyk 19.06.08 1520
terbuthylazine 1,3,5,triazine2,4-diamine
Thiacloprid P Thiacloprd 111988499 (2)-3-(6-chloro-3-pyridylmethyl)1,3-thiazolidin-2- 28.03.12 168
ylidenecyanamide
Thiacloprid M Thiaclopridamide 67622891-4 (3-[(6-chloro-3-pyridinyl)methyl}-2- 28.03.12 168
thiazolidinylidene) urea
Thiacloprid M Thiacloprid sulfonic| - Sodium, 2[[[(aminocarbonyl)aminckarbonyl][(6 28.03.12 177
acid chloro-3-pyridinyl)-methylJamino]ethanesulfonate
Thiacloprid M M34 - 2-{carbamoyl[(6chloropyridin-3-yl)-methyllamino} | 28.03.12 176
ethanesulfonic acid
Thiamethoxam| P Thiamethoxam 153719234 3-(2-cholro-thiazol5-ylmethyl)-5- 18.06.08 559
methyl[1,3,5]oxadiazinadylideneN-nitroamine
Thiamethoxam| M CGA 322704 21088092-5 [C(E)]-N-[(2-chloro-5-thiazolyl)methyl}N'-methyt 18.06.08 559
N'-nitroguanidine
Triasulfuron P Triasulfuron 8209750-5 1-[2-(2-chloroethoxy)phenylsulfony?-(4-methoxy | 04.03.03 445
6-methyt1,3,5triazine2-yl)-urea
Triasulfuron M Triazinamin 166854-8 2-amino4-methoxy6-methyt1,3,5triazine 29.06.16 1745
Tribenuron P Tribenuronmethyl 10120048-0 Methyl-2-[4-methoxy-6-methyt1,3,5triazin-2- 09.06.01 3
methyl yl(methyl)-carbamoylsulfamoyl]benzoate
Tribenuron M Triazinaminmethyl | 524839-5 4-methoxy6-methyt1,3,5triazin-methylamine 29.08.12 2386
methyl
Triflusulfuron- | P Triflusulfuron- 126535157 Methyl-2-[4-dimethylamine6-(2,2,2trifluoroethoxy) | 30.06.11 430
methyl methyl 1,3,5triazin-2-ylcarbamoylsulfamoyfm-toluate
Triflusulfuron- | M IN-M7222 - 6-(2,2,2trifluoroethoxy}1,3,5triazine 2,4-diamine 30.06.11 430
methyl
Triflusulfuron- | M IN-E7710 - N-methyt6-(2,2,2-trifluoroethoxy) 1,3,5triazine2,4- | 30.06.11 430
methyl diamine
Triflusulfuron- | M IN-D8526 - N,N-dimethy}t6-(2,2,2trifluoroethoxy}1,3,5triazine | 30.06.11 430

methyl

2,4diamine
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Appendix 2

Pesticide monitoring programmei Sampling procedure

From eaclof the PLAPfields, samples were collected of groundwater, drainage water
and soil water in theariably-saturatedone. A full description of the monitoring design
and sampling procedure is provided in Lindhatal (2001) and Kjeeet al. (2003),
respetively.

Until March 2002, pesticide analysis was performed monthly on water samples from the
suction cups located both 1 m b.g.s. and 2 m b.g.s., from two screens of the horizontal
monitoring wells and from two of the downstream vertical monitoringswidil addition,

more intensive monitoring encompassing all four groups of suction cups, six screens of
the horizontal monitoring wells and five monitoring wells was performed every four
months (Kjeeret al, 2002). At theclayey till fields, the pesticide ralysis was also
performed on drainage water samples.

The monitoring programme was revised in March 2002 and the number of pesticide
analyses was reduced. At thedayey till fields, pesticide analysis of water sampled from

the suction cups was ceasedd ahe monthly monitoring was restricted to just one
monitoring well. At Jyndevad, pesticide analysis of the suction cups located 2 m b.g.s.
was ceased and the interval for the intensive monitoring encompassing the larger number
of monitoring screens was texded to six months, except for the suction cups 2 m b.g.s.

at Tylstrup, where the foumonths interval was retained (Kjagt al, 2003).

On the sandy soils, the analysis of a number of pesticides in water from the monitoring
wells had to be further reded, due to economical constraimgposed by the high prices

on pesticide analysis. This reduction was based on results from the suction cups implying
that leaching risk of certain pesticides was negligible, why analysis of a limited number
of groundwate samples would be reasonable (see Table A5.1 and Table A5.2 in
Appendix 5).

Table A2.1. Pesticide monitoring programme in suction cups (S), horizontal monitoring wells (H) and vertical
monitoring wells (M) 20121.3. Water sampling places (S, H and M) frarhere sampling stopped in 2008 and 2009
are given in bold. Well M10 at Silstrup was included in the programme on 5 February 2009.

Field Monthly monitoring Half-yearly monitoring Not monitored
(Intensive) (Extensive)
Tylstrup M4, M5, Sla, S2a, H1 M1, M3, M4, M5, Sla, M2, M6, M7
S2a, S1h S2b
Jyndevad M1, M4, Sla, S2a, H1 M2, M5, M7 M3, M6, S1b, S2b
Silstrup M5, H1.2, H2" M9, M10. M12, H1.1, H1.3 M1, M2, M4, M6, M8, M7,
M11,M13, H2.1, H2.2, H2.3
Estrup M4, H1.2, H2" M1, M5, M6, H1.1 H1.3 M2, M3, M7
Faardrup M4, M5, H2.3, H2" M6, H2.1, H2.5 M1, M2, M3, M7, H1.1, H1.2,H1.3

Sla and S1b refer to suction cups installed 1 and 2 m b.g.s., respectively, at location S1, whereas S2a and S2hioefer to suct
cups installed 1 and 2 m b.g.s., respecyivat location S2™ Mixed water samples frothreescreens

"At Tylstrup suctions cups installed®2b.g.sare monitorel four times a year (see text).

From september2014 some wells and some deeper wells are monitored more frequent and some of thlewellizare
monitored every month in water samples form the 3 screens, replacing mixed samples.This samples will be reported in the
next report.
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In March 2008, a new revision of the monitoring programme was completed resulting in
an optimization of thgorogramme including an additional reduction in the sampling
programme (Table A2.1). On tlatayey till fields, sampling from the suction cups for
inorganic analysis, from oAgvo monitoring wells pefield, and one horizontal well at
Silstrup (H2) and Fadrup (H1) was suspended. On the sdinelygs, only sampling from

the monitoring well M6 at Tylstrup has been suspended (see Rosetlabn2010b for
details).

From 2012 five new horizontal monitoring wells at the five PLiARIs were sampeled
monthly.Each horizontal well contain three screens and water sampels form the screens
are mixed to one sample.

Until July 2004, pesticidanalyses were performed weekly on water sampled time
proportionally from the drainage system. Moreover, during storm eveldisional
samples (sampled flowroportionally over 12 days) were alsanalysed for pesticides.

In June 2004 the drainage monitoring programme was revised. From July 2004 and
onwards pesticidanalysis were done weekly on water sampled fjpmportionallyfrom

the drainage water system. See Keggaal.2003 for further details on the methods of flow
proportional samplingThe weighted average concentration of pesticides in the drainage
water was calculated according to the following equation:

am,
C: i=1

av,

i=1

M =C; V,

where:

n = Number of weeks within the pedmf continuous drainage runoff

Vi= Weekly accumiated drainage runoff (mm/week)

Ci= Pesticide concerdtion collected by means Béw-proportional samplefug L™).
ND are included as g L™ calculating average concentrations

Until July 2004 where both time and fleproportional sampling was applied the numbers
were:

M; =CtV, If no flow evenbccurswithinthei'thweek
M; =Cf; Vf; If a flow evenbccurswithinthei'thweek and if GiVi> Ct;-Vi

where:

n = Number of weeks within the period of canibus drainageunoff

Vi= Weekly accumlated drainage runoff (mm/week)

Vfi= Drainage runoff accumulated during i f | ow event o (mm/ storm e

Ci=Pesticide concentration in the fAevent S 8
proportional sampleg L)

Ct= Pesticie¢ concentration in the weekly samples collected by means of the time
proportional sampleg L)
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Table2.2, 3.2, 4.2, 5.2nd6.2report the weighted average leachate concentration in the
drainagewater within the first drainage season after applicatio these tables this
calculation period is defined as the period from application until 1 July the following year,
as pesticides are usually present in the first drainage runoff occurring after application of
pesticide.

On the sandy soils the weightaderage concentration of pesticides leached to the suction
cups situated 1 m b.g.s. was estimated using the measured pesticide concentration and
estimated percolation on a monthly basis. Pesticide concentrations measured in suction
cups S1 and S2 were as®d to be representative for each sample period. Moreover,
accumulated percolation rates deriving from the MACRO model were assumed to be
representative for both suction cups S1 and S2. For each of the measured concentrations,
the corresponding percolatigRerc.) was estimated according to the equation:

-s t,

R=A/R

where
t= sampling date;at= 0.5(t-1+ti) ; t2=0.5(t+ti+1)
Pt = daily percolation at 1 m b.g.s. as estimated by the MACRO model (mm)

The average concentration was estimated according to theogequat

c=ach
anR
where

Ci = measured pesticide concentration in the suction cups located 1 m b.g.s.

Table2.2and3.2report the weighted average leachate concentration. In these tables this
calculation period is defined as the period from the date of firattlen until 1 July the
following year. On sandy soils the transport of pesticides down to the suction cups
situated at 1 m depth may take some time. In most cases the first detection of pesticides
occurs around 1 July, why the reported concentration septe the yearly average
concentration. In a few cases the first detection of pesticides occurs later, but this later
occurrence does not affect the weighted average calculation. E.g. the reported average
concentration using a calculation period from ih& tletection until 1 July the following

year is equal to that using a calculation period of a year (13lyune) the following

year. Unless noted the concentrations listed in T@Peand 3.2 can therefore be
considered as yearly average concentngtioln the few cases where reported
concentrations are either not representative for an annual average concentration or not
representative for the given leaching pattern (leaching increases the second or third year
after application) a note is insertedine table.

125



126



Appendix 3

Agricultural management

Table A3.1. Management practice diylstrup during the 2009 to 2016 growing seasons. The active

ingredients of the various pesticides are indicated in parentheses

Date Management practice and growth sig Tylstrup

17-04-2011  Ploughed depth 24 cm. Seed bed preparation, 8 cm depth

1804-2011  Rolled with concrete roller

19042011  Fertilisation- 138 N, 20 P, 66 K, kga?

1904-2011  Seed bed preparation, 8 cm depth

19-04-2011  Spring barley sowncv.TamTam, seeding rate 180 kg, sowing depth 3.3 cm, row distance 1.
cm. Final plant number 36612

26-04-2011 BBCH stage 11

10052011  Oxitril CM (ioxynil + bromoxynil) - weedsi 0.4L ha* (not analged)

10052011 BBCH stage 22

11-052011 BBCH stage 22

11-052011 Biomass 8% gm? - 100% DM

16-05-2011 BBCH stage 25

30052011 BBCH stage 33

06-06-2011 BBCH stage 40

15062011 Biomass 675 gm2- 100% DM

1506-2011 BBCH stage 51

20-06-2011 BBCH stage 59

20-06-2011  Bell (boscalid+ epoxiconazole) fungi- 1.5L ha' (epoxiconazole not anaiyd)

05-07-2011 BBCH stage 75

08-07-2011 BBCH stage 77

08-07-2011  Biomass 117® gm2- 100% DM

18-07-2011  BBCH stage 80

02082011 BBCH stage 86

10082011 BBCH stage 89

16-08-2011  Harvestof spring barley. Stubble height 14 cm, grain yield 75.7 tikkly- 85% DM

18082011  Straw remowed, yield 34.6 hkgt' - 100% DM

22-03-2012  Ploughed depth 24 cm

24032012  Spring barley sown, cv. TamTam, seeding rate 18%akgsowing depth 2.76m, row distance 12.
cm. Using combine driller with a tubular packer raléinal plant number 34#2. Sown with rotor
harrow combine sowing machine

03-04-2012 BBCH stage 67

10-04-2012 BBCH stage 09

19042012 BBCH stage 11

29-04-2012 BBCH stage 12

29-04-2012  Fertilisation- 123.9 N, 17.7 P, 59 K, kga

30-04-2012 BBCH stage 12

09052012 BBCH stage 14

16-05-2012 BBCH stage 20

21-052012 BBCH stage 22

21-052012  Biomass 72.2 gn? - 100% DM

21-052012  Fox480 SC (bifenox} weeds- 1.2L hat

25052012  Mustang forte (aminopyraliddrasulam/2,4D) - weeds- 0.75L ha'

25052012 BBCH stage 29

31-052012 BBCH stage 32

31-05-2012 Irrigation 24 mm. Started 303. Ended01/05

06-06-2012 BBCH stage 37

12-06-2012  BBCH stage 44

1906-2012 BBCH stage 50

19-06-2012  Biomass 644.8 g2 - 100% DM

28062012 BBCH stage 59

28-06-2012  Bell (boscalid+ epoxiconaole) - fungi- 1.5L ha' (epoxiconaole notanalysedl

02-07-2012 BBCH stage 61

10-07-2012 BBCH stage 79

10-07-2012 Biomas 1138.3 gn2- 100% DM

24-07-2012  BBCH stage 83
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Date

06-08-2012
13-08-2012
13-08-2012
27-08-2012
27-08-2012

31-08-2012
20-09-2012
23-09-2012

05-10-2012
10-10-2012
12-10-2012
12-10-2012
22-10-2012
05-11-2012
14-11-2012
26-11-2012
26-11-2012
04-04-2013
04-04-2013
02-05-2013
02-05-2013
07-05-2013
08-05-2013
24-05-2013
24-05-2013
28-05-2013
31-05-2013
10-06-2013
18-06-2013
2506-2013
02-07-2013
02-07-2013
09-07-2013
18-07-2013
05-08-2013
13-08-2013
20-08-2013

26-02-2014
02-04-2014
03-04-2014
03-04-2014
15-04-2014

15-04-2014
15-04-2014

16-04-2014
16-04-2014
2504-2014
30-04-2014
05052014
15052014
15052014
17-05-2014
22-05-2014

22-05-2014
27-05-2014
04-06-2014
10-06-2014
13-06-2014
13-06-2014
18-06-2014

Management practice and growth &sij Tylstrup

BBCH stage 86

BBCH stage 88

Glyfonova 450 Ris (glyphosate) weeds- 2.4L hat (not analged)

BBCH stage 89

Harvest of spring barley. Tubbleheight 15 grain yield 62.0 hkdna® - 85% DM. Straw remowec
yield 37.3 hkghat- 100% DM

Tracer (potasium bromide), 30 kg

Ploughed depth 22 cm

Winter rye sown, cv. Magnifico, seeding rate 64.Chiad, sowing depth 3.5m, row distance 13.!
cm. Finalplant number 12512, Sown with rotorharrow combine sowing machine
BBCH stage 9

BBCH stage 11

BBCH stage 12

Boxer (prosulfocarb) weeds- 4.0L ha'

BBCH stage 12

BBCH stage 13

BBCH stage 20

BBCH stage 22

Biomass 7.0 gn? - 100% DM

Fertilisation- 56.7 N, 8.1 P, 27 K, kga*

BBCH stage 22

BBCH stage 3681

Fertilisation- 71.4 N, 10.2 P, 34 K, kga'

BBCH stage 31

StaraneXL (fluroxypyr) - weeds- 1.2L hat

BBCH stage 50

Biomass 422.8 g12 - 100% DM

BBCH stage 57

BBCH stage 59

BBCH stages7

BBCH stage 70

BBCH stage 72

Biomass 275.2 gm? - 100% DM

BBCH stage 76

BBCH stage 79

BBCH stage 81

BBCH stage 87

BBCH stage 89

Harvest of wingr rye. Stubleheight 15 cm, grainyield 77.4 hig - 85% DM. Straw remowed, yielc
33.8 hkgha' - 100% DM

Ploughed depth 23 cm

Seed bed preparation, 5 cm depth and packed with a roller

Fertilisation- 175.5 N, kgha?

Fertilisation- 100 K, kghat

Maxim 100 FS (fludioxonil) fungi - 250 miton? potatoes ~ 625 mha' a sprayed on potatoe
before the planting

Seed bed prepation diagonally depth 20 cm

Planting of ptatoes. cv. Kuras rowdistance 75 cm, plantdistance 25 cm, depth 17 cm, fing
number 4m-2

BBCH stage 00

Commaul CS (clomazon) weeds- 0.25L ha! (not included)

BBCH stage 01

BBCH stage 03

BBCH stage 05

BBCH stage 08 to 09

Titus WSB (rimsulfuron) weeds- 10 gha? (not included in monitoring)

BBCH stage 9 emergence

Titus WSB (rimsulfuron) + U46 M (MCPA) weeds- 20 gha' + 100 niL ha? (not included in
monitoring)

BBCH stage 13

BBCH stage 15

BBCH stage 15

BBCH stage 27

BBCH stage 45

Irrigation 24 mm. Started 138

BBCH stage 47
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Date Management practice and growth &sij Tylstrup

18062014  Biomass tubers19.0 g Top 233.3 g12- 100% DM

20-06-2014 BBCH stage 53

20-06-2014  Irrigation 24 mm. Started 208. Ended20/06

26-06-2014  BBCH stage 59

26-06-2014  Dithane NT (mancozeb)fungi- 2.0L ha?

02-07-2014  Biomass tubers 388.9 fop 391.2 gn2 - 100%DM

02-07-2014  BBCH stage 60

03-07-2014  BBCH stage 60

04-07-2014  Irrigation 24 mm. Starte@4/07. Ended04/07

04-07-2014  Dithane NT (mancozeb)fungi- 2.0L hat

14-07-2014  BBCH stage 69

14-07-2014  Dithane NT (mancozeb)fungi- 2.0L ha'

23-07-2014  BBCH stage 75?

23-07-2014  Irrigation 24 mm. Started 237. Ended 2307

24-07-2014  Dithane NT (mancozeb)fungi- 2.0L hat

24-07-2014  BBCH stage 75?

30-07-2014  Irrigation 30 mm. Started 307

02-08-2014 BBCH stage?

02-08-2014  Dithane NT (mancoeb)- fungi- 2.0L hat

11-08-2014  BBCH stage 907

11-08-2014  Dithane NI (mancozeb) fungi- 2.0L ha'

13-08-2014  Biomass tubers,270.3 g Top 2663 gm? - 100% DM

13-082014 BBCH stage 92

18082014 BBCH stage 92

18082014  Dithane NI (mancozeb) fungi- 2.0L hat

25082014 BBCH stage92

25082014  Dithane NT (mancozeb)fungi- 2.0L hat

12-09-2014  Harvest of potatoes. Tuber yield 1a7hkgha? - 100% DM
15092014  Liming - 4.0 tha'

20-09-2014  Disk harrowed depth 10 cm

20-09-2014  Stubblecultivated- depth 25 cm

22.09-2014 Sowing winter wheat, cv. Mariboss, sowing depth 3.0 cm, seeding rate 1@g"kpw distance
i 12.5 cm, final plantnumber 2482

22-09-2014  BBCH stage 00

29092014 BBCH stage 0708

29092014  Fertilisation- 24.5 N, kgha?

02-10-2014  BBCH stage 09 emergence

09102014 BBCH stage 11

13102014 BBCH stage 12

22-10-2014 BBCH stage 13

30-10-2014 BBCH stage 13

30-10-2014  Lexus50 WG(flupyrsulfuron)- weeds- 10 gha' (i.e. 4.6 g a.ihal)
14-11-2014 BBCH stage 1415

14-11-2014  Orius 200 EW (tebucazole)- fungii 1.25L ha? (i.e. 250 g a.iha')
17-12-2014  BBCH stage 22

17-12-2014  Biomass 16.1 g2 - 100% DM

24-03-2015 BBCH stage 22

24-03-2015  Fertilisation- 49.6 N, 7.1 P, 23.6 K, kiga*

09-04-2015 BBCH stage 24

09-04-2015  Lexus50 WG(flupyrsulfuron)- weeds- 10 gha' (i.e. 4.6 g a.ihal)
22-04-2015 BBCH stage 30

30-04-2015 BBCH stage 31

05052015 BBCH stage 31

05052015  Fertilisation- 105 N, 15 P, 50 K, kga*

14052015 BBCH stage 32

14052015  Starane XL (fluroxygr + florasulam) weeds- 1.2L ha? (i.e.120 g a.iha® + 3 g a.i.ha?)
14052015  Proline EC 250rothioconazole) fungi- 0.8L hal(i.e. 20 g a.i.ha?)
26-052015 BBCH stage 33

12-06-2015 BBCH stag 49

12-06-2015  Proline EC 250 (prothioconazolejungi- 0.8 L ha? (i.e. 20 g a.i.ha?)
15062015 BBCH stage 51

15062015 Biomass 890.1 g2 - 100% DM

13-07-2015 BBCH stage 71

21-07-2015 BBCH stage 75

21-07-2015  Irrigation 26 mm. Started 2120:00 Ended 22/7 07:00
13-08-2015 BBCH stage 82
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Date

13-08-2015
20-08-2015
20-08-2015
20-08-2015

01-09-2015
08-09-2015
08-09-2015
10-09-2015
22-03-2016
15-04-2016

15-04-2016
18-04-2016
21-04-2016

01-05-2016
10-05-2016
19-05-2016
19-05-2016
19-05-2016
19-05-2016
02-06-2016
09-06-2016
09-06-2016
10-06-2016
10-06-2016
24-06-2016

Management practice and growth &sij Tylstrup

Biomass 1673 g121 100% DM

BBCH stage 88

Broadsown a catchcrop of oil seed rape cv. Akiro, 1&&b(on top of the soil)

Glyphogan (glyhosate)weeds- 2.7 |ha? (sprayed simultaniously with the sowing of the catchci
(i.e. 972 g a.iha?)

BBCH stage 09 emergence of catch crop

BBCH stage 90

Harvest of winter wheat. Stubleheight 14 cm, grainyield 74.0hakg35% DM

Straw remowed, yield 46.4 hikgt® - 100% DM

Ploughed depth 23 cm

Spring barley sown, cv.Evergreen, seeding rate 15%akgsowing deptt2.8 cm, row distance 1
cm. Final plantnumber 2712 Sown with rotorharre combine sowing machine

BBCH stage O

Fertilizationi 168 N, 24 P, 80 K, kpa*

Undersowing of clover grass catch crop (AgrowGras3 BfidiMaize) seeding rate 13 kga?,
sowing depth 1 cm, row distance 12 cm

BBCH stage 9

BBCH stage 12

BBCH stage 23

Biomass 47.8 gn27 100% DM

Fighter 480 (bentaze)- weeds 1.5 L ha? (i.e. 720 g a.iha?)

Catchcrod BBCH stage 1412

BBCH stage 36

BBCH stage 50

Irrigation 27 mm. Started 21/7 20:0&nded 22/7 07:00

BBCH stage 50

Biomass 414.8 g?i 100% DM

BBCH stage 54
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Table A3.2.Management practice dyndevad during the 200 to 2016 growing seasons. The active ingredients of
the various pesticides are indicated in paresgs.

Date Management practice and growth stagdgndevad

22-03-2011 Ploughed. Depth 24 cm

23032011 BBCH stage 0

23032011 Sowing spring barley cv. @nch, depth 4.0 cm, rovistnce 12 cm, seed rate 164Haj, final plant
number 30Im - using a combine drill

24-03-2011 Rolled with a concrete roller

30-03-2011 Fertilizaion 133.1 N, 18.5 P, 61.6 K, kwa!

05-04-2011 BBCH stage 9

08-04-2011 BBCH stage 10

20-04-2011 BBCH stage 13

26-04-2011 BBCH stage 222

26-04-2011 Oxitril CM (bromoxynil + ioxynil)- 0.5L ha! (not analged)

26-04-2011 DFF (diflufenican)- 0.25L ha'- weeds

02-05-2011 BBCH stage 26

02-05-2011 Irrigation- 30 mmhat. Started 02/05Ended 03/05

03-05-2011 Biomass 98 g n1?- 100% DM

04-05-2011 BBCH stage 26

04-05-2011 Microcare/Mantrae 1.0L ha' - manganese 0.368 kgi'+ N 0.035 kgha?

18052011 BBCH stage 37

23052011 BBCH stage 40

23052011 Irrigation- 32 mmha?. Sarted 23/05Ended 24/05

26-052011 BBCH stage 50

26-05-2011 Biomass 40D g n12- 100% DM

01-06-2011 BBCH stage 59

30-06-2011 BBCH stage 75

30-06-2011 Biomass 675 g n? - 100% DM

04-07-2011 BBCH stage 76

04-07-2011 Irrigation - 30 mmha?. Sarted04/07. Ended05/07

20-07-2011 BBCH stage 82

01-08-2011 BBCH stage 90

23-08-2011 Harvest of spring barley. Seed yield 72.4 hiag - 85% DM, stubble height 15 cm

25082011 Remowal of straw, straw yield 30.2 hkg'- 100% DM

30-03-2012 Ploughed. Depth 22 cm

02-04-2012 Rolled with concrete roller

30-04-2012 Fertilization 120 K, kcha?

30-04-2012 Fertilization 140 N, 17.7 P, 65.3 K, kgt*

03-052012 Sowing maize cultivare Atrium- seed distance 12 cm, row distance 75 cmthdépcm Seedrate
111,000 seed&a?, final plant number 12.812

03-05-2012 Fertilization 29.4 N, 14.7 P, kua®

07-05-2012 Tracer (potasium bromide), 33 kghat

17-05-2012 BBCH stage 9 emergence

22-052012 BBCH stage 11

26-052012 BBCH stagel4-15

26-05-2012 Fighter480 (bentazone)weeds 1.0L hat

30052012 BBCH stage 13

30-05-2012 Biomass 41.7 g2 - 100% DM

05-06-2012 BBCH stage 15

05-06-2012 Callisto (mesotriog) - weeds- 1.5L hat

06-06-2012 BBCH stage 15

1506-2012 BBCH skge 16

1506-2012 Tomahawk 180 EC (fluroxypyr) + Catch (flordam + 2,4 D}1.5L ha'+ 0.06L ha'- weeds (none
analysed)

18-06-2012 BBCH stage 17

25-06-2012 BBCH stage 19

02-07-2012 BBCH stage 31

10-07-2012 BBCH stage 35

17-07-2012 BBCH stages1

1807-2012 Biomass 2182.8 m?- 100% DM

23-07-2012 BBCH stage 53

30-07-2012 BBCH stage 59

05082012 BBCH stage 63

14-08-2012 BBCH stage 66

17-08-2012 BBCH stage 67

17-08-2012 Biomass 8241.§ n?- 100% DM

20-08-2012 BBCH stage 68
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Date

27-08-2012
03-09-2012
13-09-2012
19-09-2012
24-09-2012
24-09-2012
01-10-2012
01-10-2012
08-10-2012
08-10-2012
08-10-2012
06-04-2013
12-04-2013
14-04-2013

26-04-2013
03-05-2013
07-05-2013

07-05-2013
13-05-2013
16-05-2013
16-05-2013

17-05-2013
21-05-2013
27-05-2013
03-06-2013
04-06-2013
06-06-2013
06-06-2013
10-06-2013
17-06-2013
21-06-2013
2506-2013
01-07-2013
09-07-2013
09-07-2013
15-07-2013
15-07-2013
16-07-2013
22-07-2013
29-07-2013
05-08-2013
05-08-2013
07-08-2013

14-08-2013
20-08-2013
22-08-2013
26-:03-2014
09-04-2014
10-04-2014
10-04-2014
15-04-2014

15-04-2014
30-04-2014
30-04-2014
06-05-2014
06-05-2014
14-05-2014
26-05-2014
27-05-2014
02-06-2014
10-06-2014

Management practice and growth stagdgndevad

BBCH stage 72

BBCH stage 74

BBCH stage 82

BBCH stage 83

BBCH stage 84

Dry matter content whole plants 25.4%

BBCH stage 87

Dry matter content whole plants 27.5%

BBCH stage 88

Dry matter content whole plants 33.0%

Harvest of maize.Whole crop yield 151.41 Hiaf - 100% DM. Stubble height 25 cm
Ploughing- 22 cm depth

Rolled with concrete roller

Sowing ea cultivare Alvestra, depth 5 cm, rolistance 12 cm, seed rate 235hked,using a combine
drill, final plant number 92n2

BBCH stage 9 emergence

BBCH stage 12

Fighter 480 (bentaz@h + Stomp (pendimethalir).4 L ha' + 0.6L ha' - weeds (pendimethalin ne
analysed)

BBCH stage 134

BBCH stage 14

BBCH stage 1415

Bentazon 480 (bentazem+ Stomp (pendimethalif).5L ha'+ 0.6L ha'- weeds (pendimethalin n¢
analysed)

Fertilization 16.0 P, 83.2 K, Kga?

BBCH stage 25

BBCH stage 30

BBCH stage 37

Biomass 105 g n?- 100% DM

BBCH stage 38

Irrigation - 30 mm hal. Sartedon eastsieé 06/06 Ended on westside 07/06

BBCH stage 41

BBCH stage 60

Biomass 39%&% g m? - 100% DM

BBCH stage 65

BBCH stage 67

BBCH stage 68

Irrigation - 30 mm hal. Sarted on edside 09/07 Ended on westsid&0/07

BBCH stage 69

Biomass 72%& g n1?- 100% DM

Pirimor G (pirimicarb) pests- 0.25 kgha? (not analysed)

BBCH stage 78

BBCH stage 81

Biomass 732 g n12 - 100% DM

BBCH stage 90

Harvest of pea western half of the field interrupted by rain. Seed yield 38.8 hkg* - 86% DM.
Strawyield 30.1 hkdpal - 100% DM, stubble height 10 cm. Straw shreddet at harvest
Harvest of the eastern half of the fieldtraw shreddet at harvest

Stuble cultivation 8 cm depth

Rotor harrowed 7 cm depth

Ploughing- 22 cm depth

Rolled with concrete roller

Fertilization 180.0N, 38.6 P, 192.9 Kkg ha?

Fertilization 19.7 N, kdpa?

Planting potatoes. Cv. Oleva, Rowdistance 75 cm plant distance 33 cm, depfinatplanthumber
4 m?

Maxim 100 FS (fludioxonil} fungi - 625mL ha'spraye at potatoes when planting
BBCH stage 058 (crop not emerged yet)

Command C%clomazon) + Glyphoan (glyphosate) weeds- 0.25L ha'+ 1.5L ha?
BBCH stage 08 (crop not emerged yet)

Titus WSB (rimsulfurm) - weeds- 10 gha? (not included in monitoring)

BBCH stage 9 emergence

BBCH stage 22

Titus WSB (rimsulfuron} weeds- 20 gha? (not included in monitoring)

BBCH stage 29

BBCH stage 38
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Date

12-06-2014
12-06-2014
14-06-2014
14-06-2014
16-06-2014
18-06-2014
18-06-2014

18-06-2014
19-06-2014
19-06-2014
20-06-2014
23-06-2014

27-06-2014
27-06-2014
30-06-2014
01-07-2014
04-07-2014
04-07-2014
08-07-2014
12-07-2014
12-07-2014
18-07-2014
18-07-2014
18-07-2014
21-07-2014
21-07-2014
24-07-2014
24-07-2014
29-07-2014
29-07-2014
30-07-2014
30-07-2014
04-08-2014
04-08-2014
07-08-2014
07-08-2014
11-08-2014
12-08-2014
14-08-2014
14-08-2014
01-09-2014
16-09-2014
18-09-2014
26-09-2014
29-09-2014
08-10-2014
22-10-2014
22-10-2014
24-10-2014
27-10-2014
11-11-2014
11-11-2014
17-11-2014
27-11-2014
09-03-2015
17-03-2015
18-03-2015
20-03-2015
20-03-2015
07-04-2015
1504-2015
15-04-2015
16-04-2015
17-04-2015

Management practice and growth stagdgndevad

BBCH stage 39

Dithane NT (mancozeb)fungi- 2.0L ha?

BBCH stage 47

Irrigation - 20 mm hal. Started on eastside D€. Ended on westside 133
BBCH stage 48

BBCH stage 50

Dithane NT (mancozeb)fungi - 2.0 L ha® + Mospilan % (acetamiprid) pests- 150 ghat (not
included)

Microcare- 1.0L ha? - manganese 0.368 kgi' + N 0.035 kgha?

BBCH stage 50

Irrigation - 25 mmha?. Sartedon eastside 106. Ended on westside 218
Biomasstubers195.3 gm? - 100% DM. Top 299.5 g2 row - 100% DM
BBCH stage 50

Dithane NT (mancozeb)fungi - 2.0 L ha® + Mospilan % (acetamiprid) pests- 150 ghat (not
included)

BBCH stage 65

BBCH stage 66

Biomass knolde 91.3m2 - 100% DM.Top 395.3 gn? row - 100% DM
BBCH stage 69

Dithane NT (mancozeb)fungi- 2.0L ha?

BBCH stage 69

Dithane NT (mancozeb)fungi- 2.0L ha?

BBCH stage 70

BBCH stage 72

Dithane NT (mancozeb)fungi- 2.0L ha?

Microcare- 1.0L ha' - manganese 0.368 kgi' + N 0.035 kgha?

BBCH stage 79

Irrigation - 25 mmha?. Sarted on eastside 2. Ended on westside 227
BBCH stage 81

Dithane NT (mancozeb)fungi- 2.0L ha?

BBCH stage 82

Irrigation - 25 mmhat. Sarted on eastde 2907. Ended on westside 307
Rarman (cyazofamid) fungi- 0.2L hat

BBCH stage 85

BBCH stage 86

Irrigation - 25 mmha?. Started on eastsid#4/08. Ended on westsid@s/08
BBCH stage 86

Rarman (cyazofamid) fungi- 0.2L ha'

BBCH stage 93

Biomasstubers1,881.1 gm? - 100% DM. Top 211.5 gi?row - 100% DM
BBCH dage 93

Dithane NT (mancozeb)fungi- 2.0L ha?

Rotor harrowed 6 cm depth

Harrowed diagonally depth 6 cm.

Winterwheat drilled directly in the potato stuble

BBCH 097 emergence

BBCH 10

BBCH 13

BBCH 14

Lexus50 WG (flupyrsulfuron)- weeds- 10 g hat (i.e. 4.6 g a.iha?)
BBCH 14

BBCH 15

BBCH 20

Orius D0 EW (tebuconaze) - fungii 1.25L ha? (i.e. 250 g a.iha?)
BBCH 20

BBCH 21

BBCH 22

BBCH 22

Fertilization 120.0 N15 P, 56 K, kda?

BBCH 22

Lexus50 WG (flupyrsulfuron)- weeds- 10 gha (i.e. 4.6 g a.iha?)
BBCH 23

BBCH 30

Biomass 64.5 gn? - 100% DM

Fertilization 4 P, 20 K, kda

Fertilization 50.0 N, kdna
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Date

20-04-2015
28-04-2015
04-05-2015
08-05-2015

13-05-2015
18-05-2015
26-05-2015
01-06-2015
09-06-2015
09-06-2015
11-06-2015
11-06-2015
16-06-2015
17-06-2015
23-06-2015
29-06-2015
30-06-2015
30-06-2015
06-07-2015
08-07-2015
08-07-2015
13-07-2015
13-07-2015
14-07-2015
21-07-2015
03-08-2015
10-08-2015
20-08-2015

20-08-2015
07-03/2016
21-03-2016

21-03-2016
21-03-2016
30-03-2016
04-04-2016
05-04-2016
05-04-2016
20-04-2016
20-04-2016
27-04-2016
03-05-2016
03-05-2016
10-05-2015
10-05-2016
12-05-2016
17-05-2016
23052016
31-05-2016
02-06-2016
02-06-2016
03-06-2016
03-06-2016
03-06-2016
06-06-2016
08-06-2016
08-06-2016
13-06-2016
20-06-2016
27-06-2016

Management practice and growth stagdgndevad

BBCH 31

BBCH 32

BBCH 33

BBCH 34

Opus + Comet (epoxicomale+pyraclostrobin)- fungi- 1.0L ha®+1.0L ha? (i.e 125¢g a.iha'+250y
a.i. ha?)

BBCH 35

BBCH 37

BBCH 43

BBCH 47

BBCH 55

Biomass 949.1 g1? - 100% DM

BBCH 57

Irrigation - 27 mmhat. Sarted on eastside 1. Ended on westside 108
BBCH 59

Proline 250 EC (prothiocoral€) - fungi- 0.8L ha? (i.e. 200 g a.iha?)
BBCH 60

BBCH 65

BBCH 65

Irrigation - 30 mmha?. Sarted on eastside 8B. Ended on westsid@l1/07
BBCH 75

BBCH 75

Biomass 1358.8 gi? - 100% DM

BBCH 79

Irrigation - 30 mmha? started on eastside 13/7 ended on westside 14/7
BBCH 79

BBCH 81

BBCH 83

BBCH 87

Harvestof winter wheat. Grain yield 78.hkgha' 85% DM, straw yield 71.5 hkba® 100% DM,
stubbleheight 15 cm. Straw shredded (left in field) at harvest.

Rotor harrowed, % cm depth

Ploughing- 22 cm depth

Sowing spring barley cv. KWS Irena, depth 4.0 cm, listesice 12 cm, seed rate 170Ha, final
plantnumber 345 A using a combine drill

Rolled with concrete roller

BBCH stage 0

BBCH stage 9

BBCH stage 10

BBCH stage 11

Fertilization 136.0 N, 17 P, 63 K, Kua*

BBCH stage 12

Sowing catch crop of grass and clover (Foragemax 42)

BBCH stage 13

BBCH stage 16

Fighter 480 (bentaze)- weeds- 1.5 L hat

BBCH stage 20

Emergence of catch crépBBCH stage 09

Biomass 27.7 g2 - 100% DM

BBCH stage 27

BBCH stage 32

BBCH stage 37

BBCH stage 50

Bumper 25 EC (propicorale) -fungi- 0.5L ha' (i.e. 125 g a.ha?)
Irrigation - 30 mmha? started on eastside 4/6 ended on westside 3/6
BBCH stage 50

Biomass 721.7 g12- 100% DM

BBCH stage 53

BBCH stage 56

Irrigation - 30 mmha? started on eastside 8/6 ended on westsigle 9
BBCH stage 57

BBCH stage 58

BBCH stage 67
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Table A3.3.Management prdice atSilstrup during the 200 to 205 growing seasons. The active ingredients of the
various pesticides are indicated in parentheses.

Date Management practice and growth stag&lstrup

22-07-2010 Red fescue 2. season

16-03-2011 Fertilization 50N, 7 P, 24 K, kcha

1504-2011 Hussar OQiodosulfuron)- weeds- 0.05L ha! (not analged)

1504-2011 BBCH stage 2@5

19-04-2011 BBCH stage 25

19-04-2011 Biomass 18% gm? - 100% DM

26-04-2011 BBCH stage 25

26-04-2011 Fusilade Max (flazifopP-butyl) - weeds- 1.5L ha?

04-052011 BBCH stage 35

13052011 Biomass 508 gm?- 100% DM

13052011 BBCH stage 53

07-06-2011 BBCH stage 59

23062011 BBCH stage 68

04-07-2011 BBCH stage 85

04-07-2011 Biomass 10227 gm - 100% DM

21-07-2011 Harvest of grass seed. Yield 15.2 Hia) - 87% DM

30-07-2011 Straw removed straw yield 45.8 hkda' - 100% DM, stubble height 12 cm

31-07-2011 Red fescue

17-08-2011 Trimming of grass 4-5 cm height

16-09-2011 BBCH stage 20

16-09-2011 Fox 480 SC(bifenox)- weeds- 1.5L hat

29092011 Trimming of grass 5-6 cm height

05-10-2011 Pig slurry application surface applied 29.0 tha® - 122,1 TotalN, 72.8 NH4N,30.2 P, 52.2 K, 14,!
Mg, kg ha?, 908 gha' CU, (VAP . 36552)

15032012 Fertilization 60 N, 32 S kpa?

13-04-2012 DFF (diflufenican)- weeds- 0.15L hat

13-04-2012 BBCH stage 25

13-04-2012 Biomass 176.5 g2 - 100% DM

19-04-2012 BBCH stage 25

19-04-2012 Fusilade Max (fhazifopP-butyl) - weeds- 1.5L ha?

10-05-2012 BBCH stage 41

15052012 BBCH stage 51

18052012 BBCH stage 52

18052012 Folicur (tebuconaole) - fungi- 1.0L hat

22-05-2012 Biomass 441.9 g2 - 100% DM

22-05-2012 BBCH stage 57

07-06-2012 BBCH stage 60

22-06-2012 BBCH stage 67

03-07-2012 BBCH dgage 85

05-07-2012 BBCH stage 85

05-07-2012 Biomass 915.3 gn?- 100% DM

25-07-2012 Harvest of grass seed. Yield 14.16 lief - 87% DM

25-07-2012 Straw removed straw yield 48.3 hkdpa' - 100% DM, stubble height 12 cm

25-07-2012 BBCH stage 89

10-09-2012 Tracer (potasium bromide) 30.0 kg*

10-09-2012 Glyfonova 450 Plus (glyphosateyveedgkilling the red fescue) 4.8L ha?

08-10-2012 Ploughed depth 24 cm packed

09-10-2012 Sowing winter wheat cv. Hereford. Depth 2.4 cm, seedingi&gha?, row distance 15.0 cm usir
a Horch Pronto 6 DC

17-10-2012 BBCH stage 5

24-10-2012 BBCH stage 9

24-10-2012 BBCH stage 9

31-10-2012 BBCH stage 10

09-11-2012 BBCH stage 10

09-11-2012 DFF (diflufenican) + Oxitril CMioxynil+bromoxynil - not analysed)- weeds- 0.12 gha' +0.2 Lhat

14-11-2012 BBCH stage 11

28-11-2012 BBCH stage 12

08-01-2013 BBCH stage 12

22-02-2013 BBCH stage 12

22-02-2013 Fertilization 52.5 N, 7.5 P, 25.0 K Kgx!

03-05-2013 Sowing spring barlye cv. Quenc, replagiwinter wheat injured by frost. Depth 3.8 cm, seeding
175 kgha?, row distance 15 cm, Horch Pronto 6 DC, final plant numbem383

03-05-2013 The remaining winter wheat plants incorporated at the sowing of spring barley

04-05-2013 Fertilization67.2 N, 9.6 P, 32.0 K kga'
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Date

14-05-2013
16-05-2013
22-05-2013
29-05-2013
29052013
30-05-2013
30-05-2013
11-06-2013
25-06-2013
2506-2013
01-07-2013
01-07-2013
01-07-2013
09-07-2013
19-07-2013
06-08-2013
06-08-2013
14-08-2013
20-08-2013
20-08-2013
30-08-2013
06-09-2013

20-09-2013
23-09-2013
2509-2013

01-10-2013
07-10-2013
16-10-2013
16-10-2013

30-10-2013
05-11-2013
20-11-2013
04-12-2013
07-04-2014
07-04-2014
15-04-2014
2504-2014
2504-2014
30-04-2014
15052014
21-05-2014
27-05-2014
02-06-2014
02-06-2014
03-06-2014
04-06-2014
18-06-2014
23-06-2014
02-07-2014
02-07-2014
08-07-2014
16-07-2014
22-07-2014
2507-2014
2507-2014
15-08-2014
16-08-2014

19-09-2014
28-04-2015

28-04-2015
30-04-2015

Management practice and growth stag&lstrup

BBCH stage 8

BBCH stage 9

BBCH stage 12

BBCH stage 22

Biomass 23.3 gn? - 100% DM

BBCH stage 22

Duotril 400 EC (ioynil+bromoxynil) - weeds- 0.6 L ha?

BBCH stage 30

BBCH stage 47

Amistar (azoxystrobin) fungi- 1.0L ha?

Folicur 250EC (tebuconzole) - fungi- 1.0L hat

BBCH stage 50

Biomass 537.0 gn?- 100% DM

BBCH stage 58

BBCH stage 70

BBCH stage 80

Biomass 1332 gm - 100% DM

BBCH stage 86

Glyfonova 450 Plus (glyphosatejveeds (killing the grass)2.4L hat
BBCH stage 87

BBCH stage 89

Harvest of spring barley. Grain yield 59.8 Hia - 85% DM, straw yield 46.0 hkiga® - 100% DM,
stubbleheight 14 cm. Straw shredded at harvest

Liming 3.2 that

Ploughed depth 24 cni packed

Sowing winter wheat cv. Heford. Depth 4 cm, seeding rate 190Hay, final plant number 34612,
row distance 15.0 cm using a Horch Pronto 6 DC

BBCH stage 6

BBCH stage 9 emergence

BBCH stage 10

Oxitril CM (bromoxynil + ioxynil) + DFF(diflufenican)- weeds' 0.08L ha'+ 0.2L ha* (bromoxynil
and ioxynil not included)

BBCH stage 12

BBCH stage 13

BBCH stage 13

BBCH stage 13

Fertilizaion 170.5 N, 23.3 P, 77.5 K Kt

BBCH stage 13

BBCH stage 20

BBCH stage 30

Biomass 94.0 gn? - 100% DM

BBCH stage 30

BBCH stage 32

BBCH stage 34

BBCH stagetl

Biomass 962.0 g2 - 100% DM

BBCH stage 51

BBCH stage 53

Amistar (azoxystrobin) fungi- 1.0L ha'

BBCH stage 63

BBCH stage 68

Biomass 1776.5 g1 - 100% DM

BBCH stage 75

BBCH stage 76

BBCH stage 79

BBCH stage 83

BBCH stage 87

Glyfonova 450 Ris (glyphosate) weeds- 2.4L hat

BBCH stage90

Harvest of winter wheat. Grainield 83.5 hkgha' - 85% DM, straw yield 113.8 hkga® - 100% DM,
stubbleheight 14 cm. Straw shredded (left in field) at harvest
Stubble harrowed, disk harrow (Heva Disc Roltadepth 58 cm (incorporation of straw)
Pig slurry gplication- accidified at applicationhose applied at surfae®8.3 thali 126.2 TotalN,
756 NH4-N, 44.2 P, 6.7 K, kgha?, DM of slurry 5.3%3%

Ploughed 24 cm depth

Fertilization 112.5 K kdna?
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Date

30-04-2015
02-05-2015

02-05-2015
03-05-2015
12-05-2015
19-05-2015
27-05-2015
27-05-2015

06-06-2015
09-06-2015
09-06-2015

18-06-2015
23-06-2015
23-06-2015
03-07-2015
03-07-2015
14-07-2015
22-07-2015
12-08-2015
13-08-2015
13-08-2015
19-08-2015
26-08-2015
09-09-2015
23-09-2015
30-09-2015
05-10-2015
05-10-2015
21-10-2015
28-10-2015
31-10-2015
05-11-2015
28-04-2016
09-05-2016

10-05-2016
11-05-2016
12-05-2016
13-05-2016
13-05-2016

13-05-2016
2505-2016
30-05-2016
02-06-2016
06-06-2016
06/06/2016

08-06-2016
08-06-2016
22-06-2016
22/06/2016

27-06-2016
29-06-2016

Management practice and growth stag&lstrup

Seedbed prepation, 58 cm depth

Sowing maiz cv. Ambition, depth 3.5 cm, rowdistance 75 cm, diséaihce 14 cm seeding rate 18 |
final plantnumber 7.4 A(seeds werer coated with thirame, fludioxonil and metaibiyl
Fertilization 30 N, 12.%, kgha? (placed at sowing)

BBCH 1

BBCH 5

BBCH 7

BBCH 9

Callisto (mesotriog) + Harmony SX (thifendfuron-methyl)- weeds (0.75L ha'+ 5.625 cha?) (i.e.
75 g a.i.ha' + 2.813 g a.ihat

BBCH 12

BBCH 12

Callisto (mesotriog) + MaisTer (foramsulfuron+iodosulfuronyveeds- (0.75L ha' + 100 gha?) (i.e.
75 ga.ihal+30ga.ihal+1ga.iha?)

BBCH 14

BBCH 15

MaisTer (foramsulfuron+iodosulfurorweeds- (50 gha?) (i.e. 15 g a.iha® + 0,5 g a.iha?)

BBCH 1718

Biomass 5.8 gn? - 100% DM

BBCH 19

BBCH 31

BBCH 51

BBCH 51

Biomass 303.8 g2 - 100% DM

BBCH 54

BBCH 65

BBCH 70

BBCH 72

BBCH 73

BBCH 74

Biomass 1086.2 gi? - 100% DM

BBCH 77

BBCH 80

Harvest of miz. Stubble height 25 cm. Total harvested yield 64.98nak$00% DM.

Maiz stubble chrushed with a cutter

Stuble cultivated depth 6 cm

Pig slurry applicatioii acidified at applicatioii trail hose applied at stacei 34 tha®- 150.6 Total
N, 85.0 NH4N, 70.7 P, 73.4 K, kba®, DM of slurry 4.79%

Ploughed 24 cm depth packed with a ring roller

Fertilization 89.6 K kcha?

Rotary cultivated depth 5.0 cm

Fertilization 33.4 N, 17.5 P, kga? (placed at sowing)

Sowing maiz cv. Activate, depth 3.5 cm, rowdistance 75 cm, seeddistance 14.7 cm seedinga
final plantnumber 8 f (seeds werer coated Mesurol FS 5aBirame, fludioxonil and metalakyv)
BBCH stage 01

BBCH stage 07

BBCH stage 09 emergence

BBCH stage 12

BBCH stage 134

Callisto (mesotrion) + Harmony SX (thifensuifu-methyl)- weeds- (0.75 Lha' + 5.625 gha?) (i.e.
75 g a.iha' + 2.813 g a.iha?

BBCH stage 14

Biomass 3.3 gn? - 100% DM

BBCH stage 147

Callisto (mesotrion) + MaisTer (foramsulfurondmsulfuron) weeds- (0.75 Lha® + 150 gha?) (i.e.
75g a.i.hal + 45 g a.ihal+ 1,5 g a.iha?)

BBCH stage 1718

BBCH stage 121
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Table A3.4.Management practice BEistrup during the 200 to 2016 growing seasons. The active ingredients of the
various pesticides are indicatiedparentheses.

Date Management practice and growth stag&strup

06-09-2010  Rotor harrowed depth 5 cm

14-09-2010  Ploughed depth 20 cm packed with a ring roller

14-09-2010  Seedbed preparatiordepth 5 cm

14092010  Winter wheat sown cv.riment. Bepth 4.0 cmrowdistance 12 ciseeding rate 210 Kgg?. Final
plantnumber 370n2

25092010 BBCH stage 09 emergence

30092010 BBCH stage 10

30-09-2010  Express ST (tribenuremethyl)- weeds- 1 tabletha?

07-10-2010 BBCH stage 11

14102010 BBCH stage 12

28102010 BBCH stage 13

11-11-2010 BBCH stage 20

11-11-2010  Fertilization manganes sulfate (32%3.0L hat

1811-2010 BBCH stage 21

17-03-2011 BBCH stage 21

17-03-2011  Fertilization 70 N, 9 P, 33 K, kiga®

07-04-2011 BBCH shge 22

07-04-2011  Biomass 37L gm?- 100% DM

14-04-2011 BBCH stage 22

14-04-2011  Pig slurry application trail hose (surface)42.4 thal, 124 totalN, 90 NH4N, 56 fhat, 19 K, kg
hat

19-04-2011  BBCH stage 23

26-04-2011 BBCH stage 29

26-04-2011  Fox 480 SC (bifenox)weeds- 1.2L hat

02-05-2011 BBCH stage 31

02-05-2011  Fertilization manganes sulfate (32%3.0L ha?

05052011 BBCH stage 30

09052011 BBCH stage 31

09-052011  Flexity (metrafenon) fungi- 0.5L hat

12-05-2011 BBCH dage 32

18052011 BBCH stage 37

25052011 BBCH stage 43

31-052011 BBCH stage 45

31-052011  Biomass 7356 gm?-100% DM

07-06-2011  BBCH stage 58

07-06-2011  Flexity (metrafenon) fungi- 0.5L ha'

08-06-2011 BBCH stage 58

16-06-2011  BBCH stages5

23062011 BBCH stage 68

28062011 BBCH stage 70

28062011  Biomass 12011 gm? - 100% DM

30-06-2011 BBCH stage 70

14-07-2011 BBCH stage 77

21-07-2011  BBCH stage 83

28-07-2011  BBCH stage 87

04-08-2011 BBCH stage 89

22-08-2011  Harvest of winér wheat. Stubleheight 12 cm, grainyield 66.3 hkg85% DM,

22-08-2011  Straw shredded at harvesi3.8 hkgha' 100% DM

03102011  Roundup Max (glyphosate)veeds- 2.0 kghat

09-11-2012  Ploughed depth 20 cm packed with a Dalbo ring roller

22-03-2012  Fertilization 117 N, 15 P, 55 K, Kua!

29032012  Rotor harrowed depth 4 cm

30-03-2012  Spring barley sowrgv. Keops, seeding rate 159 kg*, sowing depth 4.3 cm, row distance 12 ¢
Final plantnumber 3362

03-04-2012  Rolled with a Camiddge roller

22-04-2012 BBCH 971 emergence

23042012 BBCH stage 10

26-04-2012 BBCH stage 11

01-052012 BBCH stage 12

15052012 BBCH stage 22

15052012 Biomass 30.5 g2 - 100% DM

15052012 Fox480 SC (bifenox)} weeds 1.2L hat

18-05-2012 BBCH stage 23

18052012  Mustang forte (aminopyralidérasulam/2,d) - weeds- 0.75L hat
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Date

21-05-2012
21-05-2012
29-05-2012
29052012
06-06-2012
13-06-2012
13-06-2012
14-06-2012
14-06-2012
20-06-2012
27-06-2012
02-07-2012
02-07-2012
11-07-2012
18-07-2012
2507-2012
01-08-2012
13-08-2012
13-08-2012
13-08-2012
26-09-2012
08-03-2013
05-04-2013
23-04-2013
23-04-2013

23-04-2013
2504-2013
2504-2013
04-05-2013
16-05-2013
16-05-2013
16-05-2013
22-05-2013
27-05-2013
27-05-2013
06-06-2013
12-06-2013
21-06-2013
21-06-2013
26-06-2013
09-07-2013
12-07-2013
12-07-2013
13-07-2013
13-07-2013
17-07-2013
31-07-2013
05-08-2013
05-08-2013
13-08-2013
20-08-2013
21-08-2013
27-08-2013
06-09-2013
06-09-2013
13-09-2013

21-09-2013
2509-2013
09-10-2013
14-10-2013
14-10-2013
30-10-2013
11-11-2013

Management practice and growth stag&strup
BBCH stage 30

Fertilizationmanganes nitrate (23,5%2.0L hat
BBCH stage 37

Fertilization manganes nitrate (Z8) - 2.0L hat
BBCH stage 40

BBCH stage 50

Amistar (azoxystrobin) fungi- 1.0L ha!

BBCH stage 50

Biomass 528.5 g2 - 100% DM

BBCH stage 56

BBCH stage 61

BBCH stage 70

Biomass 914.6 g2 - 100% DM

BBCH stage 73

BBCH stage 77

BBCH stage 83

BBCH stage 86

BBCH stage 89

Harvest of spring barley. Sile height 12 cm, grainyielé29 hkgha' 85% DM.
Straw shredded at harvest1.0 hkgha' 100% DM
Tracer (potasium bromide)30 kgha?

Ploughed depth 20 cm packed with a Dalbo ring roller
Fertilization 16 P, 84 K, kpa?

Seedbed preparatierdepth 5 cm

Sowing peas cultivare Alvesta depth 5 cmrowdistance 12 cpseeding rate 230 Kgal. Final
plantnumber 82n2

Rolled with a Cambridge roller

BBCH stage O

Command CS lomazong- weeds- 0.25L hat'

BBCH 91 emergence

BBCH stage 12

Fighter480 (bentazone)weeds 1.0L ha'

Cypeib (cypermethrin} pests- 0.3L ha? (notanalysé)
BBCH stage 31

BBCH stage 33

Biomass 42.3 gn? - 100% DM

BBCH stage 37

BBCH stage 40

BBCH stage 60

Biomass 357.7 g2 - 100% DM

BBCH stage 62

BBCH stage 66

BBCH stages8

Biomass 718.1 g12- 100% DM

BBCH stage 68

Pirimor G (pirimicarb) pests- 0.25 kgha?

BBCH stage 79

BBCH stage 83

BBCH stage 83

Biomass 985.3 g2 - 100% DM

BBCH stage 87

BBCH stage 90

Glyphonova 450 Bs (glyphosate) weeds- 2.4L ha'
BBCH stage 93

Harvest of peas. Stubble height 10 cm, seed yield 49.8&kd36% dry matter.
Straw sheddedt harvest 24.38 hkgha' 100% DM
Winter wheat sown cv. Herford.dpth 4.0 cmrowdistance 12 ciseeding rate 180 K. Final
plantnumber 36812 using a combined powerharrow sowing equipment
BBCH 91 emergence

BBCH stage 11

BBCH stage 12

BBCH stage 20

Fettilization manganes nitrate (&%) - 2.0 kghat
BBCH stage 21

BBCH stage 24
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Date
11-11-2013

13-11-2013
02-04-2014
04-04-2014
04-04-2014
22-04-2014
22-04-2014
22-04-2014
07-05-2014
07-05-2014
15-05-2014
15-05-2014
20-05-2014
20-05-2014
27-05-2014
02-06-2014
02-06-2014
02-06-2014
11-06-2014
18-06-2014
24-06-2014
24-06-2014
02-07-2014
07-07-2014
07-07-2014
16-07-2014
26-07-2014
26-07-2014
06-08-2014
06-08-2014
12-08-2014
06-08-2014
12-08-2014
29-04-2015

29-04-2015
11-05-2015
11-05-2015
11-05-2015

13-05-2015
27-05-2015
27-05-2015

03-06-2015
06-06-2015
06-06-2015

08-06-2015
08-06-2015
18-06-2015
23-06-2005
30-06-2015
30-06-2015

01-07-2015
09-07-2015
16-07-2015
23-07-2015
30-07-2015
04-08-2015
04-08-2015
05-08-2015
13-08-2015
08-06-2015

Management practice and growth stag&strup

Oxitril CM (bromoxynil + ioxynil) + DFF (diflufencan)- weeds- 0.2L ha'+ 0.24L hat!
(bromoxynil and ioxynil not included)

BBCH stage 24

BBCH stage 30

BBCH stage 30

Fertilization 150 N, 16 P, 60 K, Kua* (liquid fertilizer- applied 1000 ha' with a sprayer)
BBCH stage 32

Fluxyr 200 EC - (fluroxypyr) - weeds- 0.7 L ha! (not included)

Fertilization manganes nitrate (23,5%9).0 kghat

BBCH stage 34

Biomass 54.0 g - 100% DM

BBCH stage 36

Primus (florasulam) weeds- 50 nL ha'

BBCH stage 38

Folicur 250EC (tebuconaze) - fungi- 1.0L hat

BBCH stage 50

BBCH stage 59

Biomass 497.3 g12 - 100% DM

Amistar (azoxystrobin) fungi- 1.0L ha?

BBCH stage 67

BBCH stage 71

BBCH stage 72

Cyperb(cypermethrin} pests- 0.25L ha! (notanalyse)

BBCH stage 74

BBCH stage 75

Biomas 1557.7 gm?2- 100% DM

BBCH stage 82

BBCH stage 87

Glyphonova 450 Bs (glyphosate) weeds' 2.4L ha?

BBCH stage 90

Harvest of winter wheat. Stubleheight 11 cm, grainyield 69.3nakg35% DMV

Harrowed to 5 cm depth and sown a catch crop of oilseed radishr &kged on soil surface
Straw shredded at harvest8.7 hkgha?, 100% DM

Liming 3.5 t ha magnesium limestone

Pig slurry application accidified at application from pH 7,15 til 6,820se applied at surfaee
28.0 tha'- 117.3 TotalN, 76.44 NH4N, 39.2 P, 47.9 K, kdpa?, DM of slurry 5.436
Ploughed depth 20 cm

Seedbed preparatierdepth 5 cm using a Rawerke rotary cultivator

Fertilization 30.8 N, 4.7 P, 19.0 K, ha* (placed at sowing)

Sowing maie cv. Ambition, depth 4 cm, rowdistance 75 cm, seeddistance 12.1 cm seeding 1
m?. Final plantnumber 10.5 fn

Ferilization 55.3 N, 8.5 P, 34.0 K, Kga* (applied with a field sprayerluiquid fertilizer
BBCH 09

Callisto (mesotriog) + Harmony SX (thifendéuron-methyl) - weeds- (0.75L ha'+ 5.625 gha?)
(i.e. 75 g a.iha® + 2.813 g a.iha

BBCH 12

BBCH 13

Calllisto (mesotriog) + MaisTer (foramsulfuroriodosulfuron) weeds- (0.75L ha' + 100 gha?)
(i.e. 75 g a.ihat+ 30 g a.ihat + 1 g a.i.ha?)

BBCH 13

Biomass 0.4 gn? - 100% DM

BBCH 14

BBCH 16

BBCH 18

MaisTer (foramsulfuron+iodosulfuron) + Lodin 200 EC (fluypyr) - weeds- (50 gha®+ 1.0L
ha?) (i.e. 15 g a.iha' + 0,5 g a.iha' + 180 g a.iha?)

BBCH 19

BBCH 22

BBCH 33

BBCH 43

BBCH 51

BBCH 51

Biomass 1794 g2 - 100% DM

BBCH 60

BBCH 65

Biomass 4159 gn? - 100% DM

140



Date

20-08-2015
01-09-2015
15-09-2015
22-09-2015
06-10-2015
13-10-2015
23102015
23-10-2015
04-05-2016

05-05-2016
06-05-2016
06-05-2016

06-05-2016

14-05-2016
14-05-2016
14-05-2016
01-06-2016
01-06-2016

05-06-2016
05-06-2015
08-06-2016
11-06-2016
11-06-2016

15-06-2016
16-06-2016
16-06-2016
22-06-2016
29-06-2016

Management practice and growth stag&strup

BBCH 69

BBCH 72

BBCH 73

BBCH 74

BBCH 75

BBCH 78

BBCH 81

Harvest of maiz. Stubble height 25 cm. Total harvested yield 105.98a1d0% DM.

Pig slurry application accidfied at application trail hose applied at surfa@..0 tha'- 86.5
TotakN, 56.3 NH4N, 11.6 P, 29.6 K, kba', DM of slurry 3.58 %

Ploughed depth 20 cm

Seedbed preparatierdepth 5 cm using a Rabewerke rotary cuttiva

Fertilization 150 N, 20 P, 60 K, Kua' (20% thereof placed at sowing and 80% harowed into tl
soil before the sowing )

Sowing maiz cv. Ambition, depth 4 cm, rowdistance 75 cm, seed distance 12.1 cm, seeding
m?. Final gantnumber 10.5 i

BBXH stage 09

BBCH stage 11

BBCH stage 13

BBCH stage 14

Callisto (mesotrion) + Harmony SX (thifensulfuramethyl)- weeds- (0.75 lhal+ 5.625 ghat)
(i.e. 75 g a.iha® + 2.813 g a.iha?)

BBCH stage 14

Biomass 288.5 g2 - 100% DM

BBCH stage 16

BBCH stage 17

Callisto (mesotrion) + MaisTer (foramsulfuron+iodosulfuremjeeds- (0.75 Iha! + 100 gha?)
(i.e. 75g a.i.ha'+ 30 g a.iha' + 1 g a.i.ha?)

BBCH stage 18

BBCH stage 18

MaisTer (foramsulfuron+iodosulfuronyweeds- (50 gha?) (i.e. 15 g a.iha® + 0,5 g a.iha?)
BBCH stage 2826

BBCH stage 4647
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Table A3.5.Management practice &aardrup during the 200 to 2056 growing seasons. The active ingredients of
the various pesticides are indicated in parentheses.

Date Management practice and growth stag&aardrup
22-08-2010  Redfescue

06-09-2010  Fertilization 58.5 N, 4.5 P, 15.8 K, hg'

06-09-2010 BBCH stage 249

25102010  Fox480 SC (bifenox} weeds- 1.5L ha?

25102010 BBCH stage 24€9

07-03-2011 BBCH stage 2&7

07-03-2011  Fertilization 104 N, 8 P, 28 K, Kga?

15032011 BBCH stage 229

01-04-2011 BBCH stage 289

09-04-2011 BBCH stage 280

19-04-2011  BBCH stage 280

02052011 BBCH stage 2881

12-05-2011  BBCH stage 3682

12052011 Biomass 423 gm?- 100% DM

19052011 BBCH stage 365

21-05-2011 BBCH stage 3569

21-052011  Fusilade Max (flazifopP-butyl) - weeds- 1.5L hat
24052011 BBCH stage 557

24052011 Biomass 728 gm? - 100% DM

01-06-2011 BBCH stage 5469

08-06-2011 BBCH stage 559

17-06-2011  BBCH stage 59

24-06-2011 BBCH stage 7375

24-06-2011  Biomass 718 gm? - 100% DM

01-07-2011 BBCH stage 782

05-07-2011  Windrowing. Stubble hight 5 cm

20-07-2011  Straw removed. Straw yield 21.1 hkg'

20-07-2011  Threshing of grass seed. Yield 7.2 Hia! - 87% DM, stubble &ight 5 cm
03-10-2011 BBCH stage 29

03-10-2011  Glyphagan (glyphosate)weeds- 5.0L ha
08-11-2011  Ploughing- depth 20 cm

26-03-2012  Fertilization 112 N, 9 P, 30 K, Kga?

04-04-2012  Seed bed preparatierdepth 7 cm

04-04-2012  Sowing spring baey using a mixture of varieties. DeptdXm, row distance 13 greeeding rate

98 kgha. Final plant number 20@r2. Undersown white clover cv. Liflex, seeding rate 2.(hkg,
depth 23 cm, row distance 13 cm

04-04-2012  Tracer (potasium bromide) 3@ ha?

19042012 BBCH 9- emergence of spring barley

23-04-2012 BBCH stage 10

24-04-2012 BBCH 9- emergence of white clover

03052012 BBCH stage 121

16-05-2012 BBCH stage 227

18052012 BBCH stage 249

18052012  Fighter480 (bentazone)weeds- 1.25L hat
23052012 BBCH stage 2381

23052012 Biomass 112.7 g1?- 100% DM

01-06-2012 BBCH stage 337

06-06-2012 BBCH stage 39

06-06-2012  Flexity (metrafenon) fungi- 0.5L ha?

11-06-2012 BBCH stage 451

11-06-2012  Biomass 592.5 g2 - 100% DM

21-06-2012 BBCH stage 557

05-07-2012 BBCH stage 71

2307-2012 BBCH stage 83

23-07-2012  Biomass 1321.7 gi?- 100% DM

30-07-2012 BBCH stage 85

12-08-2012  Harvest of spring barley stubble height 15 @nain yield 67.51 hkda® - 85% DM
12-08-2012  Straw removed. tBaw yield27.62 hkgha' - 100% DM
27-08-2012  BBCH stage 2229 clover vegative growthformation of side shots
29-08-2012  Trimming of stubble

26-01-2013  Kerb 400SC (propyzamid) fungi- 1.0L hat
13052013 Biomass298.2 gm2- 100% DM

14-052013  Fighter480 (bentazone)weeds- 3.0L ha'
22-05-2013  Rolled with a concrete roller
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Date

29-05-2013
31-05-2013
12-06-2013
2506-2013
22-07-2013
28-07-2013
07-10-2013
07-10-2013

18-10-2013
13-03-2014
13-03-2014
09-04-2014
09-04-2014
15-04-2014
28-04-2014

28-04-2014
30-04-2014
1505-2014
1505-2014
04-06-2014
04-06-2014
12-06-2014
20-07-2014
20-07-2014
2507-2014
30-07-2014
26-08-2014
23-09-2014
23-09-2014

01-10-2014
20-11-2014
20-11-2014
30-11-2014
30-11-2014
30-11-2014
10-03-2015
10-03-2015
13-03-2015
13-03-2015
21-04-2015
21-04-2015
22-04-2015
22-04-2015
08-05-2015
12-05-2015
12-05-2015
12-05-2015
12-06-2015
23-06-2015
23-06-2015
12-08-2015
12-08-2015
28-08-2015
02-09-2015

11-04-2016

11-04-2016
11-04-2016
20-04-2016
02-05-2106
13-05-2016
13-05-2016

Management practice and growth stagé&mardrup

Biomass 402.9 g2 - 100% DM

Karate (Lambdayhalothrin)- pest- 0.3L ha? (not analged)

Karate (Lanbdacyhalothrin)- pest- 0.3L ha? (not analysd)

Biomass 698.3 g2 - 100% DM

Windrowing. Stulble height 8.0 cm

Threshing of white clover. Seed yield fresb@0 hkgha'. Sraw yield fresh 0.96 hkpa
Ploughed and packedlepth 14 cm

Rotor harrowed at the time of sowing the winter wheat, cv. Maribdspth 4 cmrow distance 11
cm, seeding rate 200 Kgg? - final plant number 32tn2

BBCH 097 emergence

BBCH 23

Fertilization 81 N, 16 P, 61 K, Koa!

Fertilization 81 N, 16 P, 61 K, Koa'

BBCH 25

BBCH 24

Briotril (ioxynil+ bromoxynil) - weeds- 0.6 L ha® + Tomahawk 18E&C (fluroxypyr)- weeds- 0.8
L ha! (neither included)

BBCH 24

BBCH 30

BBCH 32

Amistar (azoxystrobin) fungi- 1.0L ha* (not included)

Biomass 1321 g2 - 100% DM

BBCH 55

BBCH 59

BBCH 83

Biomass 995 gm2 - 100% DM

BBCH 87

Harvest of winter wheat. Grain yield 56.6 hk§5% DM. Stubbleheight 12 cm
Glyfonova Plus (glyphosate)weeds- 4.0L ha' (not included)

Ploughing- 14 cm depth straw 70 hkdha? (fresh weight) incorporated

Sowing winter wheat cv. Mariboss. Depth 3.5 cm, seeding rate 18&%gow distancel3.0 cm.
Final plant number 37812

BBCH 091 emergence

BBCH 23

Folicur 50 (tebuconaze) - fungi- 1.0L hat (i.e. 2509 a.iha?)

BBCH 23

Lexus50 WG (flupyrsulfuron)- weeds- 10 gha? (i.e. 4.6 g a.iha?)

Boxer (prosulfocarb) weeds- 3.0 L ha? (i.e. 2400 a.i. ha?)

BBCH 25

Biomass 44 gn2 - 100% DM

BBCH 25

Fertilization 80 N, 18 P, 63 K, Kga*

BBCH 30

Fertilization 94 N, 21 P, 74 K, Koa*

BBCH 30

Lexus 50 WG (flupysulfuron)- weeds- 10 g ha (i.e. 4.6 g a.i. hd)

BBCH 37

BBCH 37

Starane XL (fluroxpur+ florasulam} weeds- 1.2L hat (i.e. 120 g a.iha' + 3 g a.i. hd)
Proline 250 EC (prothioconam)l- fungi- 0.8L ha? (i.e. 200 g a.iha?)

BBCH 53

BBCH 55

Biomass 356.5 g2 - 100% DM

BBCH 55

Biomass443.7g m27 100 % DM

BBCH 89

Harvestof winter wheat. Grain yield 78.hkg ha' 85% DM, straw yield71.5 hkgha® 100% DM,
stubbleheight 15 cm. Straw shredded (left in field) at harvest.

Rotor harrowed at the time of sowing the spring barley. Mixture of varieties. Depth 4 cm, s
rate 155 kdha?, row distance 2.0 cm.Final plant number 31612

BBCH stage 0

Fertilization 130 N, 26 P, 98 K, Kua!

BBCH stage 09 emergence

BBCH stage 15

BBCH stage 1&1

Biomass 60.7 gn?T 100% DM
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Date Management practice and growth stagé&mardrup

27-05-2016 BBCH stage 27

27-05-2016  Starane 180 S + Oxitril (fluroxypyr + bromoxynil and ioxynilweeds- 0.8L ha® + 0.2 Lha? (i.e.
144 + 48 + 32 g aha? - not included)

01-06-2016 BBCH stage 31

08-06-2016 BBCH stage 39

16-06-2016 BBCH stage 47

16-06-2016  Bumber 25 EC (propicorale) - fungi- 0.5L ha? (i.e. 125 g a. ha?)
BBCH stage 65

28-06-2016 BBCH stage 65
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Appendix 4

Monthly precipitation data for the PLAP fields
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Figure A4.1. Monthly precipitation at alfields for the monibring period July 2000June 206. Regional normal
values (19611990) are included for comparison.
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Appendix 5

Pegicide detections in samples frondrains, suction cups andgroundwater screens

Table A5.1.Number of samplesvhere peicides werenot detectedn(d), detected in concentrations below OglLt
(@.1ug L) or detected in concentrations aboveu@.L* (>0.1 ug L) at Tylstrup . Numbersare accumulated for

themonitoring periodup toJuly 2016. All samples included.

Tylstrup Horizontalscreens Vertical screens Suction cups
Parent Compound nd 001 =01/ nd 00. >01| nd 00.>0.1
Aclonifen Aclonifen 4 - - 123 - - 68 - -
Aminopyralid Aminopyralid 27 - - 183 2 - 91 - -
Azoxystrobin Azoxystrobin 216 - 95 - -
CyPM 216 - - 95 - -
Bentazone 2-aminaN-isopropyt 191 - - 72 - -
benzamide
6-hydroxy-bentazone 2 - - 25 - - 8 - -
8-hydroxy-bentazone 2 - - 25 - - 8 - -
Bentazone 2 355 - - 144 1 -
N-methykbentazone 2 - - 25 - - 8 - -
Bifenox Bifenox 8 - - 41 - - 22 - -
Bifenox acid 8 - - 41 - - 22 - -
Nitrofen 8 - - 41 - - 22 - -
Boscalid Boscalid 9 - - 102 - - 56 - -
Bromoxynil Bromoxynil 192 - - 72 - -
Clomazone Clomazone 230 - - 82 - -
FMC 65317 208 - - 74 - -
Clopyralid Clopyralid 83 - - 81 - -
Cyazofamid Cyazofamid 4 - - 123 - - 68 - -
Dimethoate Dimethoae 176 - - 65 - -
Epoxiconazole Epoxiconazole 199 - - 74 - -
Fenpropimorph ~ Fenpropimorph 313 - - 89 - -
Fenpropimorph acid 276 - - 7% - -
FlampropM- Flamprop 176 - - 65 - -
isopropyl FlampropM-isopropyl 176 - - 65 - -
FluazifopP-butyl  FluazifopP 178 - - 65 - -
TFMP 3 - -
Fludioxonil CGA 192155 22 - - 160 - - 65 - -
CGA 339833 22 - - 160 - - 65 - -
Fluroxypyr Fluroxypyr 194 - - 70 - -
loxynil loxynil 198 - - 72 - -
Linuron Linuron 271 - - 67 - -
Mancozé EBIS 8 - - 70 - - 27 - -
ETU 198 2 - 37 7 -
MetalaxytM CGA 108906 3 25 - 61 216 47 | 25 93 35
CGA 62826 27 1 - 308 16 - 119 30 5
MetalaxytM 28 - - 303 21 - 152 4 -
Metribuzin Desaminediketo 289 231 5 168 30 51
metribuzin
Desaminemetribwzin 366 - - 87 - -
Diketo-metribuzin 73 138 315 | 81 192 61
Metribuzin 387 1 - 89 2 -
Pendimethalin Pendimethalin 436 - - 144 - -
Pirimicarb Pirimicarb 301 - - 82 - -
Pirimicarbdesmethyl 301 - - 81 - -
Pirimicarb-desmethy 173 - - 52 - -
formanido
Propiconazole Propiconazole 313 - - 89 - -
Propyzamide Propyzamide 221 - - 82 - -
RH-24580 221 - - 82 - -
RH-24644 221 - - 82 - -
RH-24655 157 - - 58 - -
Prosulfocarb Prosulfocarb 20 - - 144 4 - 73 1 -
Rimsulfuron PPU 9 - - 589 58 - 74 191 3
PPUdesamino 9 - - 638 9 - 205 63 -
Rimsulfuron 178 - - 65 - -
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Tylstrup Horizontalscreens Vertical screens Suction cups

Parent Compound nd 001 >0.1/ nd 00. >01| nd 00.>0.1
Tebuconazole 1,2,4triazole 4 16 - 90 44 - 49 6 1
Tebuconazole 195 1 - 77 - -
Terbuthylazine 2-hydroxy-desethy 190 1 - 67 5 -
terbuthylazine
Desethyidterbuthylazine 191 - - 70 2 -
Desisopropylatrazine 190 1 - 55 17 -
Hydroxy-terbuthylazine 191 - - 71 1 -
Terbuthylazine 179 - - 72 - -
Thiamethoxam CGA 322704 175 - - 64 - -
Thiamethoxam 175 - - 64 - -
Triasulfuron Triasulfuron 301 - - 82 - -
Triazinamin 201 - - 76 - -
Tribenuronmethyl Triazinaminmethyl 446 - - 138 - -
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Table A5.2.Number of samples where pesticides were either not detected (nd), detected in concentrations below 0.1
ug L (<=0.1 ug L) or detected in concentrations above AdlL? (0.1 ug LY at Jyndevad Numbers are
accumulated for the monitoring periag to July2016. All samples included.

Jyndevad Horizontalscreens | Verticalscreens| Suction cups
Parent Compound nd .1 >01 nd O00.>0.1 nd OO0.>0.1
Aclonifen Aclonifen 9 - - 162 - - 43 - -
Amidosulfuron Amidosulfuron 88 - - 20 2 1
Desmethylamidosulfuron 88 - - 23
Azoxystrobin Azoxystrobin 233 - - 65 - -
CyPM 233 - - 65 - -
Bentazone 2-aminaN-isopropy!- 178 - - 45 2 -
benzamide
6-hydroxy-bentazone 2 - - 24 - - 2 - -
8-hydroxy-bentazone 2 - - 24 - - 2 - -
Bentazone 31 1 - 667 - - 108 67 14
N-methytbentazone 2 - - 24 - - 2 - -
Bifenox Bifenox 4 - - 216 2 - 54 2 -
Bifenox acid 4 - - 166 - - 52 1 -
Nitrofen 4 - - 218 - - 56 - -
Bromoxynil Bromoxynil 218 - - 61 - -
Chlormequat Chlormequat 14 - - 28 - -
Clomazone Clomazone 13 - - 91 - - 23 - -
FMC 65317 13 - - 92 - - 23 - -
Cyazofamid Cyazofamid 4 - - 131 - - 32 - -
Diflufenican AE-05422291 12 - - | 140 - - 38 - -
AE-B107137 12 - - | 140 - - 52 - -
Diflufenican 12 - - 140 - - 38 - -
Dimethoate Dimethoate 190 - - 52 - -
Epoxiconazole Epoxiconazole 323 1 - 920 - -
Fenpropimorph Fenpropimorph 257 1 - 78 1 -
Fenprgimorph acid 264 - - 79 - -
Florasulam Florasulam 191 - - 54 - -
Florasulamdesmethyl 28 - -
FluazifopP-butyl FluazifopP 190 - - 51 - -
TEMP 3 - -
Fludioxonil CGA 192155 28 - - 1203 1 - 34 - -
CGA 339833 28 - - 192 - 1 34 - -
Flupyrsulfuron Flupyrsulfuronmethyl 24 - - | 170 - - 22 - -
methyl
IN-JV460 24 - - | 170 - - 22 - -
IN-KC576 24 - - | 170 - - 22 - -
IN-KY374 24 - - 170 - - 18 - -
Fluroxypyr Fluroxypyr 193 - - 55 - -
Glyphosate AMPA 221 2 - 71 1 -
Glyphosate 223 - - 72 - -
loxynil loxynil 218 - - 61 - -
MCPA 2-methyt4-chlorophenol 210 - - 56 - -
MCPA 210 - - 56 - -
Mancozeb EBIS 12 - - 87 - - 10 - -
Mesosulfuron Mesosulfuron 12 - - 45 - -
methyl
Mesosulfurormethyl 285 - - 78 - -
Mesotrione AMBA 30 - 207 - - 67 - -
MNBA 30 - - | 207 - - 67 - -
Mesotrione 30 - - 207 - - 67 - -
MetalaxytM CGA 108906 2 23 6 | 113 171 78 | 37 34 34
CGA 62826 2 20 9 | 217 145 - 32 53 20
MetalaxytM 18 8 5 /286 57 18 | 84 11 -
Metribuzin Desaminediketo 6 7 13 | 6 - -
metribuzin
Desaminemetribuzin 26 - - 4 - -
Diketo-metribuzin - 7 19 3 3 -
Metribuzin 26 - - 6 - -
Pendimethalin Pendimethalin 257 - - 71 - -
Picolinafen CL 153815 35 - - 36 - -
Picolinafen 35 - - 35 1 -
Pirimicarb Pirimicarb 251 - - 69 - -
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Jyndevad Horizontalscreens | Verticalscreens| Suction cups

Parent Compound nd .1 >01 nd O00.>0.1 nd OO0.>0.1
Pirimicarbdesmethyl 251 - - 68 1 -
Pirimicarb-desmethy 251 - - 69 - -
formamido

Propiconazole Propiconazole 291 - - 87 - -

Pyridate PHCP 184 - - 59 - -
Pyridate 116 - - 39 - -

Rimsulfuron PPU - 1 6 | 489 361 6 39 130 64
PPUdesamino - 7 - | 765 91 - | 110 117 6
Rimsulfuron 189 - - 52 - -

Tebuconazole 1,2,4triazole 8 16 - 77 94 1 14 11 5
Tebuconazole 213 1 - 58 - -

Terbuthylazine Desethyiterbuthylazine 490 27 - | 130 20 -
Terbuthylazine 260 - - 79 - -

Tribenuronmethyl  Triazinaminmethyl 252 - - 77 - -
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Table A5.3.Number of samples where pesticides were either not detected (nd), detected in concentrations below 0.1
ug L1 (<0.1ug L) or detected ioncentrations above Quyy L (>=0.1ug L) atSilstrup. Numbers are accumulated
for the monitoring period up tauly 2016. All samples included.

. Drainage Horizontal Vertical Suction cups
Silstrup
screens screens

Parent Compound nd O 0 >0.1 nd O 0 >01 nd O0. >0.1| nd 00. >0.1
Amidosulfuron  Amidosulfuron 1 - -

Desmethy 1 - -

amidosulfuron
Azoxystrobin  Azoxystrobin 162 22 1 /225 3 - 1393 5 -

CyPM 56 128 24 | 218 41 6 420 47 6

Bentazone 2-aminoN- 65 - - 74 - - 1131 - -
isopropyl-benzamide
Bentazone 75 40 5 133 8 1 /244 18 2

Bifenox Bifenox 63 3 2 62 - - 116 5
Bifenox acid 36 2 18 | 52 4 6 [103 3 14
Nitrofen 63 2 3 | 62 - - 121 - -

Bromoxynil Bromoxynil 48 - - 66 - - 93 - -

Chlormequat Chlormequat 20 1 - 36 - - 66 - -

Clopyralid Clopyralid 44 - - 67 - - 1124 - -

Desmedipham Desmedipham 101 - - 107 1 - 1240 - - |58 - -
EHPC 74 - - 68 - - [139 - - 126 - -

Diflufenican AE-05422291 66 - - 83 - - 1118 - -

AE-B107137 56 4 1 | 82 - - 118 - -
Diflufenican 5 10 1 | 83 - - 117 - 1

Dimethoate Dimethoate 81 - 1|73 1 - 148 - - 27 - -

Epoxiconazole Epoxiconazole 36 - - 62 - - 117 - -

Ethofumesate  Ethofumesate 127 14 1 | 169 2 - |35 3 - |54 3 2

Fenpropimorph Fenpropimorph 82 - - 74 - - 1148 - - |27
Fenpropimorph acid| 81 1 - 74 - - 1148 - - |27 - -

FlampropM- Flamprop 74 7 - 74 - - 1148 - - |27 - -

isopropyl
FlampropM- 70 11 1 | 73 1 - 1148 - - 27 - -
isopropyl

FluazifopP- FluazifopP 116 - - 140 1 - 1301 - - |59 - -

butyl
TFMP 79 30 23137 23 2 |211 48 14

Fluroxypyr Fluroxypyr 50 - - 74 - - 1142 - -

Foramsulfuron AE-F092944 32 - - 36 - - 66 - -

AE-F130619 25 7 - 32 4 - 63 3 -
Foramsulfuron 25 6 1| 33 3 - 65 1 -

Glyphosate AMPA 47 185 18 | 227 14 - |380 26 - |8 - -
Glyphosate 141 86 22 236 5 - |371 35 - | 8 - -

lodosulfuron lodosulfuronmethyl | 60 - - 85 - - 165 - -

methyl
Metsulfuronmethyl | 60 - - 85 - - 165 - -

loxynil loxynil 48 - - 66 - - 93 - -

MCPA 2-methyt4- 51 - - 67 - - 124 - -
chlorophenol
MCPA 51 - - 67 - - 123 - -

Mesotrione AMBA 39 4 - 31 - - |44 - -

MNBA 39 8 1| 31 - - |42 - -
Mesotrione 39 25 8 31 2 1 |44 - -

Metamitron Desamine 97 42 3 | 165 3 3 /334 23 1 40 15 4
metamitron
Metamitron 111 28 3 | 161 10 - |33 17 2 |40 10 8

Pendimethalin  Pendimethalin 91 14 - | 122 - - 222 -

Phenmedipham 3-aminophenol 56 - - 72 - - 1173 - - |83 - -
MHPC 101 - - 108 - - 240 - - 159 - -
Phenmedipham 101 - - 108 - - 1240 - - |59 - -

Pirimicarb Pirimicarb 160 14 - | 210 - - 1433 3 - |59 - -
Pirimicarbdesmethy| 173 1 - 210 - - 1436 - - |59 - -
Pirimicarb 141 - - | 160 - - 1308 - - 120 - -
desmethy
formamido

Propiconazole Propiconazole 76 6 - 74 - - 1148 - - |27 - -

Propyzamide  Propyzamide 43 17 6 75 2 1 /143 5 1
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Silstrup
Parent

Prosulfocarb
Pyridate
Rimsulfuron

Tebuconazole
Terbuthylazine

Triasulfuron
Tribenuron
methyl
Triflusulfuron-
methyl

Compound
RH-24580
RH-24644
RH-24655
Prosulfocarb
PHCP

PPU
PPUdesamino
Tebuconazole
2-hydroxy-desethy
terbuthylazine
Desethyi
terbuthylazine
Desisopropylatrazine
Hydroxy-
terbuthylazine
Terbuthylazine
Triazinamin
Triazinaminmethyl

IN-D8526

IN-E7710
IN-M7222
Triflusulfuron-
methyl

64
51
66
69
62

1
17
43

8

28
45

31
48
82

32
27

32
32

Drainage

0

64

43
26

51

0 >0.1
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Horizontal
screens

nd

78
77
78
78
66

15

84

101

84
84

107
79
74

56
56

55
56

0

N

0 >0.1

Vertical

screens
nd 00. >0.1
149 - -
148 1 -
149 - -
147 - -
109 8 4
23 - -
151 1 -
113 127 2
148 4 -
152 - -
173 30 1
154 - -
148 - -
102 - -
102 - -
102 - -
102 - -

Suction cups

nd

27

00.

>0.1



Table A5.4.Number of samples where pesticides were either not detected (nd), detected in concentrations below 0.1
pg L1 (<0.1ug L) or detected in concentrations abovelyl? (>=0.1ug L) atEstrup. Numbers are accumulated
for the monitonng period up tauly 2016. All samples included.

Estrup Drainage Horizontal Vertical Suction cups
Parent Compound nd O C>01/nd O €>01nd O0.>0.1/nd OO0 .>0.1
Amidosulfuron Amidosulfuron 100 - - 34 - - (109 - -

Aminopyralid  Aminopyralid 9% - - 166 - - 186 - -

Azoxystrobin  Azoxystrobin 254 126 15 (222 1 - 503 1 -

CyPM 38 210 147|192 26 5 |497 7 -

Bentazone 2-aminoN-isopropyt 237 1 - 179 1 - 12711 - - |5 - -
benzamide
Bentazone 211 208 14 |175 42 - 525 2 - |3 2 2

Bifenox Bifenox 91 3 1|61 - - 1132 - -

Bifenox acid 89 6 10 | 63 - - 1133 - 1
Nitrofen 95 - - 61 - - 132 -

Bromoxynil Bromoxynil 136 1 2 |41 - - |125 - - 13 - -

Chlormequat Chlormequat 45 1 118 - - | 66 - -

Clomazone Clomazone 60 - - 47 - - 51 - -

FMC 65317 60 - - |47 - - |51 - -

Clopyralid Clopyralid 1 - -

Diflufenican ~ AE-05422291 57 - - | 26 - - |45 - -
AE-B1071% 40 18 - 13 2 - 149 - -

Diflufenican 30 15 12 | 26 - - |45 - -

Dimethoate Dimethoate 88 - - |42 - - 1158 - - |23 - -

Epoxiconazole Epoxiconazole 35 12 2 |19 - - 169 - -

Ethofumesate Ethofumesate 91 27 8 | 46 - - 158 - -

Fenpropimorpl Fenpropimorph 82 1 - 13 - - 150 - - 123 - -
Fenpropimorph acid 83 - - 134 - - 1124 - - 120 - -

FlampropM-  Flamprop 119 13 - |55 - - 208 - - 123 - -

isopropyl FlampropM-isopropyl | 112 20 - 55 - - 208 - - |23 - -

Florasulam Florasulam 922 - - |36 - - 1125 - -
Florasulamdesmethyl | 81 - - 130 - - 100 - -

Fluroxypyr Fluroxypyr 87 1 2 |34 - - 1120 1 -

Foramsulfuron AE-F092944 37 1 30 - - |42 - -

AE-F130619 36 2 - |3 - - 142 - -
Foramsulfuron 22 15 1 |30 - - |42 - -

Glyphosate AMPA 79 379 120|291 1 - |719 7 - |28 - -
Glyphosate 235 234 109 284 6 1 (680 41 5 |23 - -

lodosulfuron  lodosulfuronmethyl 131 - - |65 - 208 - - 122 1 -

methyl

loxynil loxynil 119 15 5 |41 - - 1125 - - |3 - -

MCPA 2-methyH4- 102 1 - |34 - - 112 - -
chlorophenol
MCPA 91 10 2 |34 - - 1111 1 -

Mesosulfuron  Mesosulfuron 74 - - 124 - - | 83 - -

methyl Mesosulfuroamethyl 62 13 - 27 - - 199 - -

Mesotrione AMBA 35 4 - 132 - - | 44
MNBA 31 7 1 32 - - 41 1 -

Mesotrione 14 17 8 |30 1 1 143 1 -

Metamitron Desaminemetamitron | 76 38 11 | 46 - - 1157 - -

Metamitron 81 27 15| 46 - - 158 - -

Metrafenone  Metrafenone 100 20 - 69 - - 1119 1 -

Pendimethalin Pendimethalin 119 4 - 41 - - (147 - - 7 - -

Picolinafen CL 153815 50 20 11|40 - - 118 - -

Picolinafen 64 17 - 40 - - (118 - -

Pirimicarb Pirimicarb 159 40 - |67 - - 1225 1 - |6 - -
Pirimicarbdesmethyl |192 - - |66 - - 1223 - - 16 - -
Pirimicarbdesmethyl (199 13 13 | 76 - - 261 - - |5 - -
formamido

Propiconazole Propiconazole 192 23 3 /8 - - 1309 2 - 123 - -

Tebuconazole 1,2,4triazole - 4 72 | - 46 9 |15 26 29
Tebuconazole 40 24 17 | 39 - - 1118 3 2

Terbuthylazine 2-hydroxy-desethw 44 63 24 |50 - - 1180
terbuthylazine
Desethylterbuthylazine 18 111 35 |59 7 - 1232 - -
Desisopropylatrazine | 90 70 11162 1 - 1197 26 -
Hydroxy-terbuthylazine 43 72 16 | 50 - - 1180 - -
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Estrup Drainage Horizontal Vertical Suction cups

Parent Compound nd O C>01 nd O €>0.1nd O00.>0.1/nd O0.>0.1
Terbuthylazine 49 78 34 |63 - - 1222 1 -
Thiacloprid M34 55 - - 134 - - | 66 - -
Thiacloprid a7 - - 134 - - | 66 - -
Thiacloprid sulfonic 56 - - 134 - - | 66 - -
acid
Thiaclopridamide 46 1 - 34 - - 66 - -
Triasulfuron  Triazinamin 132 - - | 57 - - (208 1 - 122 - -
Tribenuron Triazinaminmethyl 52 2 - 137 - - |70 - - 1 - -
methyl
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Table A5.5.Number of samples where pesticides were either not detected (nd), detected in concentratidhd below
Hg L (<0.1 pug LY or detected in concentrations above dLL? (>=0.1 ug L) at Faardrup. Numbers are
accumulated for the monitoring period upJtdy 2016. All samples included.

Faardrup Drainage Horizontal Vertical Suction cups
Parent Compound nd O C>01 nd O €>0.1 nd O0.>0.1/nd OO0 .>0.1
Azoxystrobin  Azoxystrobin 106 - - 192 - - 1194 - -

CyPM 102 4 - |92 - - |194 - -

Bentazone 2-aminoN-isopropyt 67 1 - |61 - - 1132 - -
benzamide
Bentazone 174 22 6 |152 13 1 /354 4 3

Bifenox Bifenox 56 6 - 130 - - 74 -

Bifenox acid 24 1 17 | 30 - 11|73 - -

Nitrofen 56 5 1 |30 - - 74 - -
Bromoxynil Bromoxynil 101 - - 181 - - 1225 - - |73 - -
Clomazone Clomazone 84 - 169 - - |166 - -

FMC 65317 84 - 169 - - |166 - -

Desmedipham Desnedipham 99 - - |66 - - 1166 - - 129 - -
EHPC 83 - - |52 - - |124 - - |16 - -

Dimethoate Dimethoate 77 - - | b8 - - 1149 - -

Epoxiconazole Epoxiconazole 81 - - | 66 - - 1143 - -

Ethofumesate Ethofumesate 150 7 6 104 - - 1227 25 6 |27 2 -

Fenpropimorph Fenpr@imorph 101 - - 18 1 - 1225 - - |73 - -
Fenpropimorph acid 101 - - 181 - - 1225 - - |73 - -

FlampropM-  Flamprop 7% 1 - |58 - - 1149 - -

isopropyl FlampropM-isopropyl 70 1 - |66 - - 1143 - -

FluazifopP- FluazifopP 123 5 3 |87 - - 1206 5 1126 3 -
butyl FluazifopP-butyl 9 - 66 - - 1166 - - 129 - -
TFMP 91 - - |76 - - |162 - -

Flupyrsuluron- Flupyrsuliuron-methyl 36 - - 47 - - 1104 - -

methyl
IN-JV460 36 - - 47 - - 104 - -

IN-KC576 36 - - 47 - - 104 - -
IN-KY374 36 - - |47 - - |104 - -

Fluroxypyr Fluroxypyr 182 - 1 |146 1 - 1368 - - |73 - -
Fluroxypyr.methoxypyridine 1 - - 4 - - 112 - -
Fluroxypyrpyridinol 1 - - 4 - - 112 - -

Glyphosate AMPA 163 9 1 |128 - - 1321 2 - /58 5 -
Glyphosate 169 4 - 127 1 - |319 4 - |62 1 -

loxynil loxynil 9 1 - 181 - - 1224 1 - |73 - -

MCPA 2-methyt4-chlorophenol 142 - 1 (109 - - 1256 - -

MCPA 141 1 1 /109 - - |256 - -

Metamitron Desaminemetamitron 147 12 4 |104 - - 1210 36 12 |29 - -
Metamitron 151 10 2 |104 - - |234 20 4 |29 - -

Metrafenone  Metrafenone 59 - - | 54 - - 1114 - -

Pendimethalin Pendimethalin 55 2 - 55 - - 1125 - -

Phenmediphan MHPC 97 1 1|66 - - 1165 1 - 129 - -
Phenmedipham 99 - 66 - - 164 2 - 129 - -

Pirimicarb Pirimicarb 148 7 - 1116 - - 1319 2 - |73 - -
Pirimicarbdesmethyl 94 6 - |66 - - 1163 3 - 129 - -
Pirimicarb-desmethy 97 3 - |66 - - 1164 2 - 129 - -
formamido

Propiconazole Propiconazole 178 - - 1138 - - 1372 1 - |73 - -

Propyzamide Propyzamide 120 2 2 /113 1 - 1246 - -

RH-24580 124 - 114 - - 246 - -
RH-24644 120 4 - 114 - - |246 - -
RH-24655 123 1 - (114 - - |246 - -

Prosulfocarb  Prosulfocarb 78 - - |61 - - 1126 - -

Tebuconazole 1,2,4triazole 2 31 - 39 1 - 90 3 -
Tebuconazole 50 4 - | B3 - - 1120 1 -

Terbuthylazine 2-hydroxy-desethyl 60 7 1|60 1 - 1126 6 -

terbuthylazine

Desethyilterbuthylazine 21 82 7 |68 21 - (149 15 30
Desisopropylatrazine 85 24 1 |57 32 - |166 28 -
Hydroxy-terbuthylazine 89 20 1|/8 4 - 1164 30 -
Terbuthylazine 69 30 11|83 5 1 (149 25 20
Thiamethoxam CGA 322704 68 - - | b8 - - 1126 - -
Thiamethoxam 68 - - | 58 - - 1126 - -



Faardrup Drainage Horizontal Vertical Suction cups

Parent Compound nd O C>01|nd O €>01 nd O00.>0.1/nd OO0 .>0.1
Tribenuron Triazinamirrmethyl 7 - - | b7 - - 1148 - -
methyl
Triflusulfuron-  IN-D8526 63 - - 38 - - 92 - -
methyl IN-E7710 63 - - |38 - - |92 - -
IN-M7222 63 - - |38 - - |92 - -
Triflusulfuronmethyl 63 - - 138 - - 192 - -
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Appendix 6

Laboratory internal control cards and external control sample results
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Figure A6.1. Quality control data for pesticide analysis by laboratorinternal laboratory control (IQ3amples are indicated b
square symbols and the nominal l evel is indicat ed BEteynal

control (EQ)samples are indicated by circles. Open circles indicate the nominallle#) (hominal low! EQ nominal high), anc
closed circles the measured concentrationEQ measured low, EQ measured high). The spiked external QA samples

aminopyralid from Macrh 2015 are disregarded due to uncertaincies about the results.
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