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VAP — varslingssystem for udvaskning af pesticider til grundvand

Undersgge hvorvidt regelret sprojtning af udvalgte, godkendte
pesticider pa marker i omdrift kan resultere i udvaskning af
pesticiderne og/eller udvalgte nedbrydningsprodukter til
grundvandet i koncentrationer over de gaeldende kravvaerdier
for grundvand og drikkevand

Forbedre det videnskabelige grundlag for de danske
myndigheders (Miljgstyrelsen) godkendelses- og
reguleringsprocedurer af pesticider
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VAP - markinstallationer
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VAP - monitering

* Draenprgvetagning hver uge
* Prgvetagningsrunder hver maned
* Baggrundsprgver f@r sprgjtning

* Monitering i minimum 2 ar

* Target analyser (LC-MSMS) for
udvalgte pesticider og
nedbrydningsprodukter hos
kommercielt laboratorie
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e
I d a Compound name: Tebuconazole (TBZ)
[ ) Correlation coefficient: r = 0.998654, "2 = 0.997311

Calibration curve: 0.221614 * x + 0.00352499
Response type: Internal Std ( Ref 28 ), Area * (IS Conc. /IS Area )
Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

2.00

Kendt stof

1.00

Response

* Baseret pa en liste af udvalgte
stoffer 4

-0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

e Forudsaetning: analyse standard Analyse

. . standard?
tilgeengelig
‘ i3 20210708_24 Smooth(Mn 3x2) F29:MRM of 2 channels,ES+
J 2a-9 2a-9 308>70
00 Tebuconazole (TBZ);8.67;395620.75;203374Q 2.038e+006
Target
Vi finder kun, hvad vi leder ef .
VI In er un’ Va VI e er e ter I e L L L M s e ot s b e s s el T
analyse

20210708 24 Smooth(Mn,3x2) F29:MRM of 2 channels ,ES+
29 29 Teb le (TBZ):8.67;128924.60;663497 310> 10
00 ebuconazole (TBZ),8.67/128924.60,663497 6.647e+005

%} ‘
0 min
20210708 24 Smooth(Mn,3x2) F31:MRM of 2 channels,ES+
2a-9 2a-9 317>70

[ e g og - TBZ-49,8.67:134465.1467178 6.7316+005

kvantificering d ‘ |
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| dag: udvaelgelse af produkter og analytter

Godkendte produkter (aktivstof):
-  Godkendt for fgrste gang i DK eller er fornyet ved
Conclusion on the peer review of the pesticide risk assessment of the active V u rd e ri n g i E U

substance tebuconazole

¥

pean Food Safety Authority

*
-
Eurof

European Food Safety Authority”

* Allerede testede stoffer (understgttende test til
S regu leri ng i IVIST)
e — « Opfelgning fra massescreeninger, EU viden etc.

N,
1Y)

4-hydroxy-5.5-dimethyl-4-(1H-
1.2.4-triazol-1-ylmethyl)hexanoic
cid

5 57 Udvaelgelse af stoffer til monitering:
R o * EFSA conclusions:
* Naevnt som major metabolites i miljget
e Udvasker i modelleringen > 0,1 pg/L
* Ny viden fra EFSA, litteraturen, nabolande etc...

ATV Jord og Grundvand - NTS mgde 10. Maj 2022



Test af tebuconazole i VAP

“efsom

European Food Safety Authority EFSA Journal 2014:12(1):3485

CONCLUSION ON PESTICIDE PEER REVIEW

Conclusion on the peer review of the pesticide risk assessment of the active
substance tebuconazole'
European Food Safety Authority” -\
European Food Safety Authority (EFSA). Parma, Italy

ABSTRACT > f \ /
; -
The conclusion hw..ﬁuéﬁw\ Peer review of the Eesuude risk assessment of the active substance tebuconazole CI L N

assessments car
active substance
No 1107/2009.

le as

APPENDIX B - USED COMPOUND CODE(S)

resulator in oil | Code/Trivial name* Chemical name®** Structural formula**
der:
information idey | 1.2.4-triazole 1H-1.2.4-uiazole H
N . e e
P q ;N HO
© European Fo( Nt
KEY WORDS HWG 1608-lactone S-tert-butyl-5-(1H-1.2 4-mriazol-1- -/
yimethyl)dihydrofuran-2(3H)-one P b I
tebuconazole, p | M17 {E "-‘N Te uconazo e .
/R ]
S [ebuconazole og 1,2,4-tr|azole
HWG 1608-pentanoic acid 4-hydroxy-5.5-dimethyl-4-(1H- PN
1.2.4-triazol-1-ylmethyl )hexanoic n M
M25 acid 3 N . . .
o Inkluderet | moniteringen
hydroxy-tebuconazale M03 S-(4-chlorophenyl)-2.2-dimethyl-3- HO N\~
(1H-1.2 4-triazol-1- o~ \/"\_ OH N
ylmethyljpentane-1.3-diol I b Ty / \
o’ F N-N N
~ N// \ N H
iazol
1,2,4-triazole

/

Jord- og grundvandsmetab. (EFSA)
EFSA Journal 2014;12(1):3485, tebuconazole
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Tebuconazole — kendte metabolitter (EFSA, litt.)

Fotolyse lab. (EFSA)

S N
o) =/ 0 N
HO
HO

o)
HWG 1608-lactone HWG 1608 - pentaoic acid
N/\N
cl [\
HO

Tebuconazole

I\

N D

NH
1,2,4-triazole

Jord- og grundvandsmetab. (EFSA)
EFSA Journal 2014;12(1):3485, tebuconazole
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Tebuconazole — kendte metabolitter (EFSA, litt.)

Plantemetab. (EFSA) 2~
Fotolyse lab. (EFSA) N\N J NN
cl L/
A A :
N N \ [} OH
o} =/ 0 Ly L 0
HO HO
o) HO - Triazole eddikesyre OH
HO 0 2 Hydroxy-tebuconazole
HWG 1608-lactone HWG 1608 - pentaoic acid A
A Triazole alanine " )
N \/N N OH "\,
I on
HO

Triazole meelkesyre HO
Tebuconazole

l

N
Y
NH

Tebuconazole-m-hydroxy

1,2,4-triazole

Jord- og grundvandsmetab. (EFSA)
EFSA Journal 2014;12(1):3485, tebuconazole
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Tebuconazole — kendte metabolitter (EFSA, litt.)

Plantemetab. (EFSA) I~

Fotolyse lab. (EFSA) N\N I NN

cl L/

NN N(\/N N 3* N
| \\———l\1 OH

o) N=/ o N 0
HO HO
o} HO q Triazole eddikesyre OH
HO o NH Hydroxy-tebuconazole

HWG 1608-lactone HWG 1608 - pentaoic acid Ay

) ) N
Triazole alanine \\—_N,

N OH N
\ s N SN
Cl LN HO)/Z cl \LN/
J o
HO :
Triazole meelkesyre HO

Tebuconazole

NN\, Tebuconazole-m-hydroxy
l ° \LN/ N/\N
cl Ly
AR "
Oy N
1,2,4-triazole g o OH
hydroxy-tebuconazole-sulfate Tebuconazole-carboxylic acid
Jord- og grundvandsmetab. (EFSA) metab. fra dyr (EFSA)

EFSA Journal 2014;12(1):3485, tebuconazole
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Tebuconazole — kendte metabolitter fra suspect screening

Fotolyse lab. (EFSA)

HWG 1608-lactone

SN 3678/B HWG 1608 - pentaoic acid

ClI' SN 320-1
Cl (o]
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2685 E h)
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HWG 3877 OH Cl \LN/
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|
I3
NH

1,2,4-triazole

Jord- og grundvandsmetab. (EFSA)
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Tebuconazole — kendte metabolitter fra suspect screening

N/N
N/N
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Storck et al. 2016 — total 34 metabolitter identificeret i jord
Env.Poll. 208 (2016) 537e545 (fundet pa level 2 iht Schymanski skala)

Plantemetab. (EFSA) /\

N/\N
\\/,\1 OH
0
HO
OH

Triazole eddikesyre

ol NH Hydroxy-tebuconazole
5
Triazole alanine N\ )
OH N,
HO L /
Triazole maelkesyre
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cl L i

N/\N
cl \LN’
HO
o
SN HO )
//S§o

hydroxy-tebuconazole-sulfate Tebuconazole-carboxylic acid

> 50 tebuconazole metabolitter i litteraturen
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NTA til monitering i VAP

v e
RN e

Triazole fungicides

Spray application and seed dressing

Fordele:
* NTA af vandprgver Igbende efter sprgjtning
 Mulighed for at screene for flere metabolitter end med taget-
analyse
» Suspect screening for alle metabolitter fra pesticid (iht EFSA
conclusion, FAO etc)
e Verificere suspects med analyse-standard
* Fokuseret taget-analyse ved ekstra test af aktivstof
* NTA af baggrundsprgver
 Mulighed for at kigge efter suspects f@r sprgjtning med aktivstof
* Retrospektiv analyse af alle prgver

e Stgttestudier til VAP monitering: Target
* Nedbrydningsstudier i jord til identification af data e concontton
nedbrydningsprodukter (suspect og non-target screening) x }
Ulemper/udfordringer: Retrospektiv
* Opseaetning af standardmetode til grundvandsrelevante stoffer data-analyse

* Tidskreevende (og deraf relativt dyrt)
* Forskningsbaseret
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Status pa NTA i VAP — forskning

Monitor the leaching of triazoles and the Soew

* Suspectliste med 52 tebuconazole g ramtets ot i
metabolitter
* Suspectliste med 193 azol metabolitter fra

J o rd - Og va n d p r¢ve r fra VA P Target monitoring -\"v:if_ o Suspect & Non-target screening
i..kj . Identify the presence of suspected- and hitherto

unknown transformation products from the
triazole fungicides in drainage and groundwater

Suspect list build up:

- EFSA conclusions & FAO

- Scientific literature

- In-house transformation studies

Extend target list with relevant compounds

litteraturen (Anvendt 9 forskellige azoler p& VAP- g

Detected features

Drainage[mmd’]  Percolation [men d ]

Sample  Concentration

st (g 1)
2=ZeRcld

markerne siden 1999)

: .
o — € Suspect screening

Statistical analysis

- Field to field variations el
- Depth-dependent differences *
- Upstream/downstream field differences

Identification and
verification

of groundwater-
relevant

* Suspect screening for alle kendte
metabolitter fra alle anvendte pesticider
(75 aktivstoffer) i VAP

e pabegyndt suspect-liste

" transformation
Fig 2. Target monitoring: 1,2,4-triazole in drainage and products
vertical/horizontal monitoring wells over time.

SETAC 2022 (Bollmann & Badawi)
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Tak for opmaerksomheden

www.vap-grundvand.dk
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