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Opdracht Afleiding van het MTR-bodem voor imidacloprid
Voorwoord

Dit rapport betreft het afleiden van een Maximaal Toelaatbaar Risiconiveau (MTR) voor bodem
voor de stof imidacloprid.

Kwaliteitsprocedures en beoordelingskader

De afleiding van het MTR in dit rapport is opgesteld in overeenstemming met de vigerende SEC
kwaliteitsprocedures.
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1 Derivation of the Maximum Permissible
Concentration (MPC)

1.1 Introduction

1.1.1  Methodology

The Maximum Permissible Concentration (MPC; MTR in Dutch) for soil is derived for imidaclo-
prid. The derivation of the MPC is performed according to the standard methodology of the
project ‘International and National environmental quality standards for Substances in the Neth-
erlands’ (INS). The methodology is based on the Technical Guidance Document (TGD), issued
by the European Commission and developed in support of the risk assessment of new notified
chemical substances, existing substances and biocides [13] and on the Manual for the deriva-
tion of Environmental Quality Standards in accordance with the Water Framework Directive [28].
Further details and specific guidance are elaborated within the INS-project [54]. This report is
further referred to as “the INS-Guidance”.

The MPC has been defined in the policy on substances [55] as the standard based on scientific

data which indicates the concentration in an environmental compartment:

1. no effect to be rated as negative is to be expected for ecosystems;

2a  no effect to be rated as negative is to be expected for humans (for non-carcinogenic sub-
stances);

2b  for humans no more than a probability of 10 per year of death can be calculated (for
carcinogenic substances). Within the context of the Water Framework Directive a risk of
10 on a life-time basis is used.

For further elaboration see the INS-Guidance.

The long-term quality standards refer by definition to an average concentration over a prolonged
time interval. Hence, not the potential to recover after transient exposure but long-term undis-
turbed function and lack of impact on community structure of ecosystems at the concentration
level set by the environmental quality standard is the protection objective. Recovery in a test
situation, after a limited exposure time, is therefore not included in the MPC derivation.

The MPC for soil should not result in risks due to secondary poisoning and risks for human
health aspects [54]. These aspects are therefore also addressed in the MPC-derivation.

1.1.2 Data sources

The derivation of the MPC for imidacloprid is based on the data available in the EU-dossier [14].
Data from the Draft Assessment Report (DAR) were re-assessed for their reliability. In addition,
an on-line literature search was performed via SCOPUS, available via http://www.scopus.com/.
The used search profile is given in Annex 2. For information on coverage, see
http://info.scopus.com/detail/what/. This search resulted in 52 additional references which were
assessed for the MTR derivation. An MPCsoi for imidacloprid has been derived before in RIVM
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report 6245A03 [47], but this previous derivation was performed according to a different meth-
odology. Also more data became available, therefore a new derivation is performed. Studies
reported in the previous report and the RIVM advice reports 09261A01 and 10442A01 [42, 47,
48] were used if they were relevant for the MPC derivation and not already presented in the
DAR.

Studies from the following articles were considered for use in the MPC derivation but after criti-
cal evaluation, were rejected: [1-4, 8-12, 15, 19, 22, 23, 25, 24, 26, 27, 30-34, 38, 41, 43, 46,
49, 50, 53, 58, 59, 21, 47, 56]. Reasons for the rejection were: the a.s. was not applied to soil
but to leaves or seeds; no relevant endpoints monitored; or substance was sprayed onto the soil
and not mixed in.

1.2 Information on the substance

1.2.1 Identity

Table 1. Substance identification

Name Imidacloprid
Chemical name 1-[(6-chloro-3-pyridinyl)methyl]-N-nitro-2-imidazolidinimine
CAS number 138261-41-3
Molecular formula CoH10CIN5sO2
Molar mass 255.7 g/mol
EC number -
Structural formula N/N02
A
@A )
—
Cl N
SMILES code Clc1ncc(cc1)CN2CCNC2=NN(=0)=0
Use class insecticide
Mode of action binding to postsynaptic nicotin receptors in the central nerv-

ous system of insects

1.2.2 Physico-chemical properties

Table 2. Physico-chemical properties

Parameter Unit Value Remark Ref.
Water solubility [mg/L] 613 pH 5.5, 20 °C [14]
[mg/L] 607 pH 4, 20 °C [14]
[mg/L] 601 pH 9, 20 °C [14]
pKa - no dissociation in aqueous [14]
systems
log Kow 0.57 21°C [14]
Vapour pressure [Pa] 4 x 1010 20°C [14]
[Pa] 9x 1010 25°C [14]
Henry’s law constant [Pa.m3/mol] 1.7 x107° 20°C, calculated [14]
Melting point [°C] 144 [14]
Boiling point [°C] - Decomposition at 230°C [14]
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1.2.3 Fate and behaviour

Behaviour in the environment
Selected environmental properties of imidacloprid are given in Table 3.

Table 3. Selected environmental properties of imidacloprid

Parameter Name/Unit Value Remark Ref.
log Koc log [L/kg] 2.35 Mean for 10 soils [14]
Hydrolysis half-life DTso [d] >365 pH 5, stable at 25 ° [14]
DTso [d] >365 pH 7, stable at 25 ° [14]
DTso [d] ~ 365 pH 9, slow hydrolysis at 25 ° [14]
Photolysis half-life DTso [h] 0.04 - 6.14  under different light conditions and [14]
different seasons
Biodegradation in soil DTso [d] n.a. considered not readily biode- [14]
gradable

Bioconcentration and biomagnification

Since the log Kew is < 3, the trigger for bioconcentration and biomagnification is not exceeded
and a risk for bioconcentration and biomagnification is not expected.

1.3 Human toxicology

Human toxicological threshold limits and carcinogenicity

Imidacloprid is proposed to be assigned R25 and R50/53. The ADI is 0.06 mg/kg bw/d, based
on a chronic toxicity and carcinogenicity study in rats (NOAEL 6 mg/kg bw/d, assessment factor
100). The MPChuman, soi is derived in Section 1.5.3.

1.4 Ecotoxicological effect data

Laboratory data

The available chronic ecotoxicity data for soil organisms and/or processes are summarised in
Table 4. Data from studies which did not report the percentage organic matter cannot be nor-
malised to standard soil with 10% organic matter.

For the derivation of the MPCs.i, generally chronic data are preferred. However, the collected
data shows that there is a high sensitivity among the annelids and therefore sublethal toxicity
data obtained in sub-chronic tests with these organisms are presented in Table 5.
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times concentrations above the detection limit of 0.01 pg/kg dw soil were found: 0.03 and

0.24 ng/kgew soil 13 and 69 d after planting, respectively.

In the treated fields significant effects were found on sucking insects, and secondary effects on
e.g. ants associated with these sucking insects. Effects on soil dwelling arthropods appeared to
be limited (not significant). At the community level, differences between control and treated plots
were apparent for vegetation parameters. For soil organisms results were more difficult to
interpret, e.g. largest effects were found when concentrations were relatively low, and no effects
are found at higher treatment levels.

In the off crop area reduction of arthropods in the vegetation was seen, however no significant
effects were found. For ground dwelling arthropods no differences with the control were seen.
For community parameters differences between control and treated plots were hard to interpret.

Conclusion: concentrations in soil till 40 pg/kgaw SOil don’t result in clear significant effects on
soil dwelling non target arthropods. However, the a.s. was applied as a granule on 10 cm depth,
and soil sampling for residue analyses was depth integrated over 10 ¢cm. It can therefore be
questioned what the actual exposure of the organisms living on the soil surface has been. For
that reason no reliable endpoint can be derived from the study.

Singh and Singh, 2006, 2007 [44, 45]

The effects of seed treatment in groundnut on soil ammonification, nitrification and denitrification
were studied during three cropping seasons. Crop: groundnut, Jaipur, India, 1992-1999).
Imidacloprid was applied as seed treatment in each year at 10 g a.s./kg seed, 80 kg seed/ha =
0.80 kg/ha. Temperature range 6.2-39.6 °C. Organic matter 0.63-0.93 + 0.04 %; Clay 8.13 +
0.58 %. Imidacloprid residues (depth 12 cm) varied in the soil from day 15 to day 90 after
sowing (decreasing over time) (see table). Soil from the plots was sampled, pooled and tested
for ammonification, nitrification and denitrification activity in a laboratory set-up. Significant
effects were found throughout the study in all years and on all sampling moments between day
15-60 after sowing. At day 90 recovery was found, without significant effects. Imidacloprid had
an adverse effect on the ammonification and stimulatory effects on nitrification.

Average concentrations and reductions for three years.

Days Residues | NO2-N Nitrate NH4*-N NOs-N
(Lg/kg) reductase
% reduction

1 45.2 -17.2 -25.1 3.0 55
15 38.5 -17.6 -43.9 -10.8 -2.0
30 27.7 -45.4 -35.0 -12.4 8.0
60 18.4 -33.7 -21.8 -13.7 13.1
90 9.7 10.4 -10.1 -104 8.6
120 ND -10.3 -2.0 2.2 0.8
150 ND 6.4 13.6 4.9 0.4

ND= not detected

From the results of the study it can be concluded that at an average concentration of 9.7 ug/kg
no effects were found (after 90 days). Although from the data it cannot be determined which
concentration causes the effects and no explanation can be found for the differences in
sensitivity between lab and field studies, as a worst case approach 9.7 ug/kg is taken as the
NOQEC. Corrected for for the average content of organic matter in the soil (0.78%), this gives a
NOEC of 0.124 mg/kg.
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