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@Introduction B

Insecticides

— (Aquatic) Ecological Risk Assessment (U.S. EPA)
—— No unacceptable effects in valued ecosystems

— |dentification of most sensitive endpoint

—— Derivation of regulatory threshold levels (RTLY)

——— RTLs vs. measured insecticide concentrations (MIC)

MIC > RTL = Risk

1 Stehle and Schulz, PNAS, 2015.
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« Abundance of scientific studies

Need for aggregation
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@Methods

e Literature synthesis
>100 search queries

>50,000 screened articles

259 peer-reviewed studies

n=5830 MIC 1962-2015
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@ Risk in U.S. surface waters
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@ Risk in U.S. surface waters
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@RISk in U.S. surface waters
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MIC to RTL ratio
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@ Risk per compound

Water phase
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@ Risk per compound

Water phase

10°1 . Neonicotinoid . Phenylpyrazole . Organochlorine . Organophosphate . Pyrethroid
101
2
" a2
o 10
: ‘
=
o
“ ‘ RTL
=
=
10721
10*
< 2 a c c N c o < < ] e I
& & FE S ST E S S S S S
9 & 2 2O & & & K & S A 4 3 & & N & S &
& & & S ¢ A & N P S RN & @ ) & R & & G & 9 <%
& & & P S & N A MRN b O & &S N
& @@ G s & L& & ¢ ¢ & g
<& & S o Q‘bﬁ ) fo) < &) ‘0&
QP b > &
Wolfram et al., ES&T, 2018
P Py Py Py PY ® ® Py Jakob Wolfram

. iES — Institute for Environmental Sciences
Substance Risk University of Koblenz-Landau



@ Risk per compound

Water phase

10°1 . Neonicotinoid . Phenylpyrazole . Organochlorine . Organophosphate . Pyrethroid A AN

. MIC to RTL ratio
-
®-
= >
%
e
=
e
>
I
A
—]
—

10
& > N > QL o o S 3 Q o RS & M 3 RS & &
°+,bé‘ (-\\b\ 9}® oQ\ \(?g ro s é-\\o « & §$@ ‘ &S &6 ;\}Qo .\«\‘o Q’@‘s {S\g\ &S &‘5‘\\ é,b&. R & & 'i?‘\
AR VS SR M R ONC K S S AP G S A S
& & & 3 &L {é\b & & DM R & & ‘@6\ & & N
& ¢ &S R S A
< ki ? & N
4 NS
Wolfram et al., ES&T, 2018
° PY PY Py PY ® PY Py . ' . Jakob ngfram
iES — Institute for Environmental Sciences

6 .
Substance Risk University of Koblenz-Landau



Risk per compound
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Risk per compound
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@ Risk Drivers
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@ Risk Drivers: sampling
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@ Risk Drivers: catchments

10* -

—
o
[yv]

MIC to RTL ratio

Water phase

RTL

1072
1074
< 10" 10102 10-10°  10°-10*  10%10° > 10°
Catchment size in km?
Wolfram et al., ES&T, 2019

PY Py P P PY Py Jakob Wolfram
11 . . iES — Institute for Environmental Sciences
Risk drivers University of Koblenz-Landau




@ Risk Drivers: catchments
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@ Risk Drivers: catchments

1 Water phase 104 i
I Sediment
f Ix' ‘ \ |
E 1 I. EULUCHSE . .
IR RRVEN
! ‘ ‘ 1
U 1021
" Catchmentsize inkmt (o]
=
©
-
-
r RTL
(o}
il
O
=
1072
10_4-
< 10" 10'-102 102-10° 10°-10¢ 10%-10°
Catchment size in km?
Wolfram et al., ES&T, 2019
® O O o P ® o ® . ‘ . Jakob ngFram
12 iES — Institute for Environmental Sciences

Risk drivers University of Koblenz-Landau



@ Risk Drivers: catchments
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@ Single substances vs. mixtures
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@ Single substances vs. mixtures
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@ Single substances vs. mixtures
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@ Single substances vs. mixtures

| Mixtures 1
=== single === sum toxicity === single most toxic
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@ Risk Mapping

National insecticide risk model for 2017
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@Conclusion B

— Substantial insecticide risks in the U.S.
— Water phase: highest risks in small catchments

— More uniform contamination in sediments

— Mapping insecticide risk across the U.S.
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