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NER, Non Extractable Residue

A Formation and presence of NER

A Association of the parent chemical or breakdown
product. Mineral (e.g. carbonates) and/or organic
matter

A incorporation of carbon into microbial or plant
biomass

A NER can only be established using
14C-radiolabelled/*3C compounds
(e.g. mandatory in pesticide regulation)

A Not measurable in real life
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NER, Assessment

A Ecotoxicological relevance of Non Extractable Residues (NER) in ¢ cience
SOll Underhstandi/rzjg Mhanagi,;c?
. [ . the wor the wor,
A 1s NER formation a detoxification process?
L . Concepts/models Decision making
A Oris it a hidden hazard? B fiske e i
Responsibility

Bioavailability

Methods
Equal treatment

Uncertaint
Y Economic feasibility

A Understandable and measurable. Approach of Ortega-Calvo et al,
2015
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NER, Ecotoxicological
Methods

- Cell membrane

Biodegradation
Effects

. o - Dissolved

. ‘ery slowly. apidly Free and

Non-extractable slowly desorbing desorbing associated
with DOM

Soil/sediment Water Organism

loaccumulat/on
)

A\ Short term experiment.  tooq; < tNER formation
A Chemical must be toxic (toxicity NER -chemicals is limited)

A Test on spiked (fresh and aged) soil and after removal
potential bioavailable fraction

b Spiking and Removal of Bioavailable Fraction without
influence on toxicity (e.g. use of solvent )

A Earth Worm Avoidance,  Microtox |, Daphnia, Ammonium
oxidation
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NER-formation, **C experiment. Three selected chemicals

TNT: NER in soils Cypermethrin: NER in soils Carbendazim: NER in soils after ASE-Extraction
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TNT High NER -formation 60 -75%
Cypermethrin Low NER-formation 15 -30%
Carbendazim Intermediate 25-50%
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Method development TNT (*4C)

~ A TNT has a high
water solubility

A High NER-
formation during
aging

A Aging reduces
bioavailability
and toxicity

A Easy
explainable
(continuous
NER formation)
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Method development Cypermethrin (**C)

A Cypermethrin has a
very low water
solubility

A Little NER-formation
during aging (this
experiment)

A Aging reduces
bioavailability and
toxicity not/slightly

A Initial concentration
very high (120 mg/kg)
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Method development Carbendazim (14C)
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Cypermethrin, Concentration level?

A First experiment. At 120 mg/kg
only 2-4% mineralized in 6
months period

A Lower initial concentration of 5
mg/kg

LRI'T The development of procedures to establish the toxicity of non-extractable
residues (NER) in soil. ECO25
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Z\ Cypermethtrin, % extracted T= 7 months
1A 96 % 62%
2A 97 62
3A 102 68

A How to explain difference of approx. 35%?
A NER-formation
A Mineralization

A Simultaneous 14C is necessary to reduce uncertainty

LRI'T The development of procedures to establish the toxicity of non-extractable
residues (NER) in soil. ECO25
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Carbendazim

very high uncertainty on NER
A Total recovery radioactivity after 6 months without “G-experiments

7% to 36% only,
Most of radioactivity disappeared from
system

A No volatile trapping (only 14CO.,),

soil 01-A soil 02A soil 03G

Extractable % Parent Extractable % Parent Extractable % Parent
unexpected loss
100.7 89.9 102.1 99.4 101.1 99.4
A Degradation speed depends on soil, 63.4 85.8 35.5 97.7 36.3 91.7
remaining radioactivity only partially due to 7.8 49.9 2.5 69.8 25.6 87.7
parent 1.9 21.2 1 59.2 11.9 82.4
1.6 19.4 0.8 20.8 17.8 82.9
1.3 16.1 0.8 20.2 8.2 77.7
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residues (NER) in soil. ECO25



Lm B cefic

Conclusions (technical)

Dissolved conc.
(Passive sampling (C e );
Extraction (aq))

A The approach of Ortega-Calvo (2015) is generally
applicable to support assessment NER,;

A If fate is known, a test with non-labelled chemical is

e tmtententenieetn ] )

. . 14C-stud Sol t (e.q. TENAX14ay= FCaCl5-extract.
available and results are well explainable (TNT); ) )Stu r [soven (e.g i - (:/.)2 extrac
A Toxicity can be explained by the bioavailable 12C = not ngfmy desorbing e S ilv bioavailable
: . measurable (%; g/kg)
chemical and not by NER,; O
A Uncertainties in fate (e.g. volatility, biodegradation) Potentially bioavailable

result in high uncertainty of NER without labelled
experiments;

A Additional detailed chemical investigations (14C)
are necessary to eliminate uncertainties.
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Recommendations

o International
Workshop on Chemice

Bioavailability in the L L o
Terrestrial y A In the past scientific communications and unclear definitions have caused

Environment. uncertainty In regulatory context

Warsaw 8-gth APresent scientific Acertaintieso on
November 2017

Make results of this project available for regulators in a proper form
Define shortcoming of current approaches (technical and regulatory)

Show with well designed experiments, including #C-experments the presence and
toxicity of NER. Use general accepted definitions

If toxicity cannot be shown, define what is necessary to show that NER is really
not extractable

A If chemicals are non-extractable, they are strongly bound and will not
cause risks
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