@
National Institute Letter report 601716018/2008

ety Ll H?alth C.J.A.M. Posthuma-Doodeman
and the Environment

Environmental risk limits for
imidacloprid



riyym

RIVM Letter report 601716018/2008

Environmental risk limits for imidacloprid

C.J.AM. Posthuma-Doodeman

Contact:

C.J.A.M. Posthuma-Doodeman
Expertise Centre for Substances
Connie.Posthuma@rivm.nl

This investigation has been performed by order and for the account of Directorate-General for
Environmental Protection, Directorate for Soil, Water and Rural Area (BWL), within the framework of
the project ‘Standard setting for other relevant substances within the WFD’.

RIVM, P.O. Box 1, 3720 BA Bilthoven, the Netherlands Tel +31 30 274 91 11 www.rivm.nl



© RIVM 2008
Parts of this publication may be reproduced, provided acknowledgement is given to the 'National Institute for Public Health and the
Environment', along with the title and year of publication.

RIVM Letter report 601716018



riym

Rapport in het kort

Environmental risk limits for imidacloprid

Dit rapport geeft milieurisicogrenzen voor het insecticide imidacloprid in water. Milieurisicogrenzen
zijn de technisch-wetenschappelijke advieswaarden voor de uiteindelijke milieukwaliteitsnormen in
Nederland. De milieurisicogrenzen zijn afgeleid volgens de methodiek die is voorgeschreven in de
Europese Kaderrichtlijn Water. Hierbij is gebruikgemaakt van de beoordeling in het kader van de
Europese toelating van gewasbeschermingsmiddelen (Richtlijn 91/414/EEG), aangevuld met gegevens
uit de openbare literatuur.
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1.1

1.2

Introduction

Background and scope of the report

In this report, environmental risk limits (ERLs) for surface water (freshwater and marine) are derived
for the insecticide imidacloprid. The derivation is performed within the framework of the project
‘Standard setting for other relevant substances within the WFD’, which is closely related to the project
‘International and national environmental quality standards for substances in the Netherlands’ (INS).
Imidacloprid is part of a series of 25 pesticides that appeared to have a high environmental impact in
the evaluation of the policy document on sustainable crop protection (‘Tussenevaluatie van de nota
Duurzame Gewasbescherming’; MNP, 2006) and/or were selected by the Water Boards (‘Unie van
Waterschappen’; project ‘Schone Bronnen’; http://www.schonebronnen.nl/).

The following ERLSs are considered:

e Maximum Permissible Concentration (MPC) — the concentration protecting aquatic ecosystems and
humans from effects due to long-term exposure

e Maximum Acceptable Concentration (MAC,,) — the concentration protecting aquatic ecosystems
from effects due to short-term exposure or concentration peaks.

e Serious Risk Concentration (SRC,,) — the concentration at which possibly serious ecotoxicological
effects are to be expected.

More specific, the following ERLs can be derived depending on the availability of data and
characteristics of the compound:

MPCeco, water MPC for freshwater based on ecotoxicological data (direct exposure)

MPCyp, water MPC for freshwater based on secondary poisoning

MPChh food, water  MPC for fresh and marine water based on human consumption of fishery products
MPCly, water MPC for surface waters intended for the abstraction of drinking water

MACeco, water MAC for freshwater based on ecotoxicological data (direct exposure)
SRCeco, water SRC for freshwater based on ecotoxicological data (direct exposure)

MPCeeo marine ~ MPC for marine water based on ecotoxicological data (direct exposure)
MPCs;,, marine MPC for marine water based on secondary poisoning

MACcco, marine ~ MAC for marine water based on ecotoxicological data (direct exposure)

Status of the results

The results presented in this report have been discussed by the members of the scientific advisory
group for the INS-project (WK-INS). It should be noted that the Environmental Risk Limits (ERLs) in
this report are scientifically derived values, based on (eco) toxicological, fate and physico-chemical
data. They serve as advisory values for the Dutch Steering Committee for Substances, which is
appointed to set the Environmental Quality Standards (EQSs). ERLs should thus be considered as
proposed values that do not have any official status.
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2.1

2.2

Methods

The methodology for the derivation of ERLs is described in detail by Van Vlaardingen and Verbruggen
(2007), further referred to as the ‘INS-Guidance’. This guidance is in accordance with the guidance of
the Fraunhofer Institute (FHI; Lepper, 2005).

The process of ERL-derivation contains the following steps: data collection, data evaluation and
selection, and derivation of the ERLs on the basis of the selected data.

Data collection

In accordance with the WFD, data of existing evaluations were used as a starting point. For pesticides,
the evaluation report prepared within the framework of EU Directive 91/414/EC (Draft Assessment
Report, DAR) was consulted (EC, 2006; further referred to as DAR). An on-line literature search was
performed on TOXLINE (literature from 1985 to 2001) and Current contents (literature from 1997 to
2007). In addition to this, all potentially relevant references in the RIVM e-tox base and EPA’s
ECOTOX database were checked.

Data evaluation and selection

For substance identification, physico-chemical properties and environmental behaviour, information
from the List of Endpoints of the DAR was used. When needed, additional information was included
according to the methods as described in Section 2.1 of the INS-Guidance. Information on human
toxicological threshold limits and classification was also primarily taken from the DAR.

Ecotoxicity studies (including bird and mammal studies) were screened for relevant endpoints (i.e.
those endpoints that have consequences at the population level of the test species). All ecotoxicity and
bioaccumulation tests were then thoroughly evaluated with respect to the validity (scientific reliability)
of the study. A detailed description of the evaluation procedure is given in the INS-Guidance (see
Section 2.2.2 and 2.3.2). In short, the following reliability indices were assigned:

- Ri 1: Reliable without restriction
’Studies or data ... generated according to generally valid and/or internationally accepted testing
guidelines (preferably performed according to GLP) or in which the test parameters documented are
based on a specific (national) testing guideline ... or in which all parameters described are closely
related/comparable to a guideline method.’

- Ri 2: Reliable with restrictions
’Studies or data ... (mostly not performed according to GLP), in which the test parameters
documented do not totally comply with the specific testing guideline, but are sufficient to accept the
data or in which investigations are described which cannot be subsumed under a testing guideline,
but which are nevertheless well documented and scientifically acceptable.’

- Ri3: Not reliable
’Studies or data ... in which there are interferences between the measuring system and the test
substance or in which organisms/test systems were used which are not relevant in relation to the
exposure (e.g., unphysiologic pathways of application) or which were carried out or generated
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2.3

2.3.1

according to a method which is not acceptable, the documentation of which is not sufficient for an
assessment and which is not convincing for an expert judgment.’

- Ri4: Not assignable
’Studies or data ... which do not give sufficient experimental details and which are only listed in
short abstracts or secondary literature (books, reviews, etc.).’

All available studies were summarised in data-tables that are included as Annexes to this report. These
tables contain information on species characteristics, test conditions and endpoints. Explanatory notes
are included with respect to the assignment of the reliability indices.

With respect to the DAR, it was chosen not to re-evaluate the underlying studies. In principle, the
endpoints that were accepted in the DAR were also accepted for ERL-derivation with Ri 2, except in
cases where the reported information was too poor to decide on the reliability or when there was
reasonable doubt on the validity of the tests. This applies especially to DARs prepared in the early
1990s, which do not always meet the current standards of evaluation and reporting.

In some cases, the characteristics of a compound (i.e. fast hydrolysis, strong sorption, low water
solubility) put special demands on the way toxicity tests are performed. This implies that in some cases
endpoints were not considered reliable, although the test was performed and documented according to
accepted guidelines. If specific choices were made for assigning reliability indices, these are outlined in
Section 3.3 of this report.

Endpoints with Ri 1 or 2 are accepted as valid, but this does not automatically mean that the endpoint is
selected for the derivation of ERLs. The validity scores are assigned on the basis of scientific
reliability, but valid endpoints may not be relevant for the purpose of ERL-derivation (e.g. due to
inappropriate exposure times or test conditions that are not relevant for the Dutch situation).

After data collection and validation, toxicity data were combined into an aggregated data table with one
effect value per species according to Section 2.2.6 of the INS-Guidance. When for a species several
effect data were available, the geometric mean of multiple values for the same endpoint was calculated
where possible. Subsequently, when several endpoints were available for one species, the lowest of
these endpoints (per species) is reported in the aggregated data table.

Derivation of ERLs

For a detailed description of the procedure for derivation of the ERLs, reference is made to the INS-
Guidance. With respect to the selection of the final MPC e and the derivation of the MACeco, marine
some additional comments should be made:

Drinking water

The INS-Guidance includes the MPC for surface waters intended for the abstraction of drinking water
(MPClyw, water) as one of the MPCs from which the lowest value should be selected as the general
MPC,, . (see INS-Guidance, Section 3.1.6 and 3.1.7). According to the proposal for the daughter
directive Priority Substances, however, the derivation of the AA-EQS (= MPC) should be based on
direct exposure, secondary poisoning, and human exposure due to the consumption of fish. Drinking
water was not included in the proposal and is thus not guiding for the general MPC value. The exact
way of implementation of the MPCgy, water in the Netherlands is at present under discussion within the
framework of the “AMvB Kwaliteitseisen en Monitoring Water”. No policy decision has been taken
yet, and the MPCay, water 1S therefore presented as a separate value in this report. The MPCyye, is thus

RIVM Letter report 601716018 9



derived considering the individual MPCs based on direct exposure (MPCeco, water), S€condary poisoning
(MPCsp, water) or human consumption of fishery products (MPChp food, water); the need for derivation of the
latter two is dependent on the characteristics of the compound.

Related to this is the inclusion of water treatment for the derivation of the MPCgy, water- According to
the INS-Guidance (Section 3.1.7), a substance specific removal efficiency related to simple water
treatment should be derived in case the MPCgy, water is lower than the other MPCs. For pesticides, there
is no agreement as yet on how the removal fraction should be calculated, and water treatment is
therefore not taken into account. In case no Al value is set in Directive 75/440/EEC, the MPCly, water 1S
set to the general Drinking Water Standard of 0.1 pg/L for organic pesticides as specified in Directive
98/83/EC.

2.3.2 MACeco, marine

The assessment factor for the MACeco, marine Value is based on

- the assessment factor for the MACeco, water value when acute toxicity data for at least two specific
marine taxa are available, or

- using an additional assessment factor of 5 when acute toxicity data for only one specific marine
taxon are available (analogous to the derivation of the MPC according to Van Vlaardingen and
Verbruggen, 2007), or

- using an additional assessment factor of 10 when no acute toxicity data are available for specific
marine taxa.

If freshwater and marine data sets are not combined (which is generally the case for pesticides) the
MACeco, marine 18 derived on the marine toxicity data using the same additional assessment factors as
mentioned above. It has to be noted that this procedure is currently not agreed upon. Therefore, the
MACeco, marine Value needs to be re-evaluated once an agreed procedure is available.
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3 Derivation of environmental risk limits
3.1 Substance identification, physico-chemical properties, fate and human
toxicology

3.1.1 Identity

0~
H\ /+
N-—FN

Figure 1. Structural formula of imidacloprid.

Table 1. Identification of imidacloprid.

Parameter Name or number Source

Common/trivial/other name  imidacloprid

Chemical name 1-[(6-chloro-3-pyridinyl)methyl]-N-nitro-2- EC, 2006
imidazolidinimine

CAS number [138261-41-3] EC, 2006
[105827-78-9] former number Tomlin, 2003

EC number -

SMILES code CICN(C(=N1)N[N+](=0)[O-])CC2=CN=C(C=C2)C1

Use class systemic insecticide

Mode of action Binds to postsynaptic nicotinic receptors in the insect ~ Tomlin, 2003
central nervous system

Authorised in NL Yes

Annex 1 listing Yes

RIVM Letter report 601716018 11



3.1.2 Physico-chemical properties

Table 2. Physico-chemical properties of imidacloprid.

Parameter Unit Value Remark Reference
Molecular weight [g/mol] 255.7 EC, 2006
Water solubility [mg/L] 610 20 °C EC, 2006
pK, [-] .
log Kow [-] 0.57 EC, 2006
0.41 KowWin US EPA, 2007
-1.56 ClogP BioByte, 2006
log Koc [-] 2.36 Koc 212 L/kg (mean of 12 soils)  EC, 2006
Vapour pressure [Pa] 4x10™" 20 °C EC, 2006
9x 10" 25 °C (extrapolated; 50 - 70 °C)
Melting point [°C] 144 °C EC, 2006
Boiling point [°C]
Henry’s law [Pa.m*/mol] 1.7x10™° EC, 2006
constant
3.1.3 Behaviour in the environment
Table 3. Selected environmental properties of imidacloprid.
Parameter Unit Value Remark Reference
Hydrolysis DT50[d] appr.1year No degradation at pH 5, slight EC, 2006
half-life degradation at pH 9.
Photolysis half- DT50 57 min. pH 7, 23-24.5 °C, artificial light,  EC, 2006
life sterile water
4.2 h. environmental, calculated Liu et al., 2006
4.7-18 min. 25 °C, 254 nm Moza et al., 1998
1.2 h. 24 £ 1 °C, > 290 nm, deionised Wamhoff &
water Schneider, 1999
43 min. HPLC grade water Wamhoff &
Schneider, 1999
126 min. Confidor in tap water Wamhoff &
Schneider, 1999
144 min. Confidor + TiO; in tap water Wambhoff &
Schneider, 1999
Degradability not readily biodegradable EC, 2006
Water/sediment DT50[d] 129 Stillwell, Kansas, silty clay EC, 2006
systems 32 NL, loamy silt
142 NL, loamy sand
Relevant photometabolites: NTN33893-desnitro-olefine EC, 2006
metabolites NTN33893-desnitro
NTN33893-urea
12 RIVM Letter report 601716018
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3.14

3.1.5

3.2

3.3

3.3.1

Bioconcentration and biomagnification

There are no experimental data available for imidacloprid.

Table 4. Overview of bioaccumulation data for imidacloprid.

Parameter Unit Value Remark Reference
BCEF (fish) [L/kg] 0.61 calculated with log K, 0.57 Veith et al., 1979
BMF [kg/kg] 1 Default value for log K, <4.5

Human toxicological treshold limits and carcinogenicity

Imidacloprid is not classified as being carcinogenic. The following R-phrase related to human
toxicology is proposed in the DAR: R22. No data are available in ESIS (http://ecb.jrc.it/esis/; date of
search 4 April 2008). An ADI of 0.06 mg/kgy,, is proposed in the DAR, based on a 2-year rat study
with a NOAEL value of 6 mg/kg,,/d with a safety factor of 100.

Trigger values

This section reports on the trigger values for ERLwater derivation (as demanded in WFD framework).

Table 5. Imidacloprid: collected properties for comparison to MPC triggers.

Parameter Value Unit Method/Source Derived at
section

LOg Kp,susp—water 1.326 ['] KOC X fOC,suspl I'<OC: 3.1.2

BCF - [L/kg] 3.14

BMF - [kg/kg] 3.14

Log Kow 0.57 [-] mean value 3.1.2

R-phrases R22, R50/R53 [-] 3.1.5

Al value - [ng/L] Total pesticides

DW standard 0.1 [ug/L] General value for organic pesticides

1 fOC,susp =0.1 kgOC/kgsolid (EC, 2003)

o Imidacloprid has a log K, susp-water < 3; derivation of MPCiegimen i not triggered.
o Imidacloprid has a log K, susp-water < 3; expression of the MPCyier as MPCyygp, water 18 nOt required.
(o] Imidacloprid is classified as R22 but has a log K,y < 3; derivation of an MPC ¢, for human

health via food (fish) consumption (MPC p, food, water) 1S 1Ot triggered.

o] For imidacloprid no specific Al value or Drinking Water Standard is available from Council
Directives 75/440, EEC and 98/83/EC, respectively. Therefore, the general Drinking Water
Standard for organic pesticides applies.

Toxicity data and derivation of ERLs for water

MPCeco, water and MPCeco, marine

Imidacloprid is rapidly degraded under the influence of light (see Table 3). Endpoints from tests that
were not performed in the dark were considered not reliable (Ri 3), unless concentrations were
measured.

RIVM Letter report 601716018 13
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An overview of the selected freshwater toxicity data for imidacloprid is given in Table 6. Marine
toxicity data are given in Table 7. Detailed toxicity data for imidacloprid are tabulated in Appendix 2.

Table 6. Imidacloprid: selected freshwater toxicity data for ERL derivation.

Chronic” Acute”
Taxonomic group NOEC/EC10 Taxonomic group L(E)C50
(ng/L) (ng/L)

cyanobacteria 24900 cyanobacteria 32800

algae 6690 crustacea 85000°

crustacea 1800 crustacea 832°

insecta 0.67 crustacea 1¢

pisces 1200 crustacea 10°
crustacea 55"
crustacea 3¢
insecta 10.5%1
insecta 8.10"
pisces >83000"
pisces > 105000’

*  For detailed information see Appendix 1. Bold values are used for ERL derivation.

®  Most sensitive endpoint for Daphnia magna, parameter mortality

Z Most sensitive endpoint for Chydorus sphaericus, parameter immobility

Most sensitive endpoint for Cypretta seuratti, parameter immobility

Most sensitive endpoint for Cypridopsis vidua, parameter immobility

Most sensitive endpoint for Hyalella azteca, parameter immobility

Most sensitive endpoint for llyocypris dentifera, parameter immobility

Most sensitive endpoint for Chironomus tentans, parameter mortality

Geometric mean of 6.75, 8.25 and 9.54 pg/L, parameter mortality for Simulium vittatum

Data for fish show that fish are not the most sensitive species. Valid tests did not result in effects >
50% at highest treatment level resulting in LC50 values of > 83 mg/L for Oncorhynchus mykiss
and > 105 mg/L for Lepomis macrochirus.

50 h 0

Table 7. Imidacloprid: selected marine toxicity data for ERL derivation.

Chronic” Acute’
Taxonomic group NOEC/EC10 Taxonomic group L(E)C50
(ng/L) (ng/L)
crustacea 35.9°
pisces 161000°

For detailed information see Appendix 1. Bold values are used for ERL derivation.
Geometric mean of 36, 37.7 en 34.1 ug/L, parameter mortality for Americamysis bahia
Most sensitive endpoint for Ilyocypris dentifera, parameter immobility

C

3.3.1.1 Treatment of fresh- and saltwater toxicity data

ERLs for freshwater and marine waters should be derived separately. For pesticides, data can only be
combined if it is possible to determine with high probability that marine organisms are not more
sensitive than freshwater organisms (Lepper, 2005). For imidacloprid, too few data are available to
make a valid comparison, and datasets are kept separated.

3.3.1.2 Mesocosm and field studies

A mesocosm experiment is included in the DAR, a summary is given in Appendix 2. The impact of
Imidacloprid SL 200 (17.3% w/w) on freshwater microcosm pond communities was investigated under

14 RIVM Letter report 601716018
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3.3.1.3

3.3.2

3.3.3

3.34

3.3.5

3.3.6

3.3.6.1

outdoor conditions. Experimental ponds were exposed to imidacloprid in two peaks and actual
concentrations declined rather rapidly. Therefore, the results of the underlying study are not suitable for
MPCeco, water derivation but will be considered for derivation of the MACeco, water- The 0.6 pg/L-
treatment is considered as the NOEC, actual initial concentrations at this level were similar to the
nominal.

Derivation of MPC.c, water aDd MPCeo, marine

The acute base set is not complete. No valid data for algae are available, while for fish valid tests did
not result in effects > 50% at concentrations of 83 and 105 mg/L. However, both algae and fish are
present in the chronic data set, and as expected from the mode of action, they appear not to be sensitive
in comparison with crustacea and insects. It is therefore accepted that the absence of acute data for
algae and fish is compensated for by the presence of chronic studies, and the MPCe,, ywater can be
derived by applying an assessment factor of 10 to the lowest NOEC of 0.67 pg/L for Chironomus
tentans. The MPCeco, water is 0.067 pg/L.

The marine base-set is not complete because data for algae are missing. However, in view of
imidacloprid being an insecticide with a specific mode of action, it is not expected that algae are more
sensitive than crustacea and the data are treated as if the base set were complete. The MPCeco, marine 1S
therefore derived by putting an assessment factor of 10000 to the LCsq of 35.9 ug/L for Americamysis
bahia. The MPCeco, marine is 3.6 x 10~ ug/L.

MPCsp, water and MPCsp, marine
Imidacloprid has a BCF < 100 L/kg, thus assessment of secondary poisoning is not triggered.

MPChh food, water

Derivation of MPChp, food, water fOr imidacloprid is not triggered (Table 5).

MPde, water
An Al value is not available. The Drinking Water Standard is 0.1 pg/L, the MPCgy, water is 0.1 pg/L.

Selection of the MPC,,ater and MPC arine

The lowest value of the routes included (see Chapter 2.3) is the MPCeco, water- Therefore, the MPCyqer 18
0.067 ng/L.

Therefore, the MPCpaine 1s based on the MPCeco, marine and set to 3.6 x 102 ug/L.

MACeco

MAC eco, water

The acute base set is not complete, because data on algae are missing. As stated above, algae are not
expected to be the most sensitive species, which is confirmed by the chronic data. Imidacloprid has no
potential to bioaccumulate, has a known mode of action (systemic insecticide) and the potentially most
sensitive group (insects) is included in the data set. Therefore, an assessment factor of 10 is applied to
the lowest acute ECs, value of 1 pg/L for Cypretta seuratti. This results in 8 MACeco, water 0f 0.1 pg/L.

A NOEC of 0.6 ug/L was derived from a mesocosm experiment. Insects (Chironomids and Baetidae)
appeared to be most sensitive. From a comparison of mesocosm studies with the insecticides
chlorpyrifos and lambda-cyhalothrin, it can be concluded that an assessment factor of 3 may be
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necessary to cover variation at the level of the NOEAEC' in case one reliable study is available (De
Jong et al., 2008, based on Brock et al., 2006).

Lepper (2005) argues that the scope of protection of an environmental quality standard under the WFD
is broader than that of the “acceptable concentration” under Directive 91/414. It should be considered
that the quality standard must be protective for all types of surface waters and communities that are
addressed by the respective standard. Mesocosm studies performed in the context of 91/414 are
normally focused on agricultural ditches that can be characterised as eutrophic shallow water bodies.
Environmental quality standards under the WFD, however, must assure protection also for water bodies
that significantly differ from this paradigm (Lepper, 2005). It is therefore in principle proposed to use
an assessment factor of 3 on the NOEC instead of on the NOEAEC.

For derivation of an ERL, it is therefore considered adequate to put the assessment factor of 3 to the
NOEC. The MACeco, water 15 set to 0.2 ug/L.

3-3-6-2 MACeco, marine

The MACeco, marine 1 provisionally derived using the assessment factor for freshwater (10), with an
additional factor of 10 because no specific marine taxa (as defined in the TGD: echinoderms, molluscs,
coelenterata) are present (see Section 2.3.2). The total assessment factor of 100 is put on the lowest
LCsp 0f 35.9 pg/L for Americamysis bahia (Crustacea). The provisional MA Ceco, marine 1S 0.36 pg/L.

3.3.7 SRCeco, water
NOEC:s are available for five taxa, including algae, Daphnia and fish. The SRC,,, is based on the

geometric mean of all available NOECs with an assessment factor of 1 and is 752 pg/L.

3.4 Toxicity data and derivation of ERLs for sediment

The log K., susp-water Of imidacloprid is below the trigger value of 3, therefore, ERLs are not derived for
sediment.

! NOEAEC = No Observed Ecologically Adverse Effect Concentration. Concentration at which effects observed in a study

are considered acceptable from a regulatory point of view.
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4 Conclusions

In this report, the risk limits Maximum Permissible Concentration (MPC), Maximum Acceptable

Concentration for ecosystems (MAC,,,), and Serious Risk Concentration for ecosystems (SRC,,) are
derived for imidacloprid in water. No risk limits were derived for the sediment compartment because

exposure of sediment is considered negligible.

The ERLs that were obtained are summarised in the table below. The MPC value that was set for this
compound until now, is also presented in this table for comparison reasons. It should be noted that this

is an indicative MPC (‘ad-hoc MTR’), derived using a different methodology and based on limited

data.

Table 8. Derived MPC, MACeco, and SRC values for imidacloprid.

ERL Unit MPC
Water, old” ug/L 0.013
Water, new” png/L 0.067
Drinking water” ug/L 0.1
Marine ug/L 3.6x 107

*  indicative ERL (‘ad-hoc MTR"), source: Helpdesk Water
http://www .helpdeskwater.nl/emissiebeheer/normen_voor_het/zoeksysteem normen/

The MPCly, waer is reported as a separate value from the other MPC,ye; values (MPCeco, water, MPCgp, water OF

MPCh fo0d, water)- From these other MPC 4 values (thus excluding the MPCy, waer) the lowest one is selected as

the ‘overall’ MPC,, ;..
n.d. = not derived due to lack of data

RIVM Letter report 601716018

provisional value pending the decision on implementation of the MPCly, water (S€€ Section 2.3.1)
provisional value pending the decision on implementation of the MACeco, marine (S€€ Section 2.3.2)

17



18

References

BioByte. 2006. BioLoom [computer program]. version 1.5. Claremont, CA, USA: BioByte
Corporation.

Brock TCM, Arts GHP, Maltby L, Van den Brink PJ. 2006. Aquatic risks of pesticides, ecological
protection goals and common claims in EU legislation. Integrated Environmental Assessment and
Management 2: E20-E46.

EC. 2003. Technical Guidance Document in support of Commission Directive 93/67/EEC on Risk
Assessment for new notified substances, Commission Regulation (EC) No 1488/94 on Risk
Assessment for existing substances and Directive 98/9/EC of the European Parliament and of the
Council concerning the placing of biocidal products on the market. Part II. Ispra, Italy: European
Chemicals Bureau, Institute for Health and Consumer Protection. Report no. EUR 20418 EN/2.

EC. 2006. Imidacloprid, Draft Assessment Report. Rapporteur Member State: Germany. Public version
February 2006. With Addendum.

De Jong FMW, Brock TCM, Foekema EM, Leeuwangh P. 2008. Guidance for summarizing and
evaluating aquatic micro- and mesocosm studies. A guidance document of the Dutch Platform for
the Assessment of higher Tier Studies. Bilthoven, The Netherlands: National Institute for Public
Health and the Environment (RIVM). Report no. 601506009/2008. 59 pp.

Lepper P. 2005. Manual on the Methodological Framework to Derive Environmental Quality Standards
for Priority Substances in accordance with Article 16 of the Water Framework Directive
(2000/60/EC). 15 September 2005 (unverdffentlicht) ed. Schmallenberg, Germany: Fraunhofer-
Institute Molecular Biology and Applied Ecology.

Liu W, Zheng W, Ma Y, Liu KK 2006. Sorption and degradation of imidacloprid in soil and water. J.
Environ. Science and Health Part B, 41: 623-634.

Moza PN, Hustert K, Feicht E, Kettrup A 1998. Photolysis of imidacloprid in aqueous solution.
Chemosphere 36: 497-502.

MNP. 2006. Tussenevaluatie van de nota Duurzame gewasbescherming. Bilthoven, The Netherlands:

Milieu- en Natuurplanbureau. MNP-publicatienummer: 500126001.

Tomlin CDS. 2003. e-Pesticide Manual 2002-2003 (Twelfth edition) Version 2.2. British Crop
Protection Council.

US EPA 2007. EPI SuiteTM [computer program] Version 3.2. Washington DC, USA: United States
Environmental Protection Agency, Office of Pollution Prevention Toxics and Syracuse Research
Company (SRC).

Van Vlaardingen PLA, Verbruggen EMJ. 2007. Guidance for the derivation of environmental risk
limits within the framework of the project 'International and National Environmental Quality
Standards for Substances in the Netherlands' (INS). Bilthoven, The Netherlands: National Institute
for Public Health and the Environment (RIVM). Report no. 601501031. 117 pp.

Wamboff H, Schneider V 1999. Photodegradation of imidacloprid. J. Agric. Food Chem. 47: 1730-
1734.

RIVM Letter report 601716018



61 81091L109 Hodox 1011 WATY
ey00Z “[e 18 NI L€ 90  Awewow 06O U¥Z G2 My /6 pudopepwi S N [BYWYIN Ulels ‘Jejsul Uiy snjoidoqe sapay
9002 “le 39 Ined 9 ¢ €92 Amepow 0507 U8y ST Mp /6 pudopepiwt SN siinpe ndABae sapay
900z “[e 18 Ined L € 800  Awewow 0507 YZL ST Mp /6 pudopepiwr SN Jejsul yip ndABse sspay
1661 “[e 19 Buog 2V € w900  Awepow 0G0 U8y L2 we By pudopepwt g N plo Y tg ‘Iejsul isily (1) ndAbae sspay
1661 “[e 19 Buog 2L € Sy00  Awewow 0507 U8y 02 we By pudopepwi SN PIO Y Z ‘ejsul isily (1) ndABae sepay
©109sU|
900z ‘Bj09 pue okeg-zeyoueg  zL ‘G ¢ €000 Awpgowwr 0603 Y8y 2z 8.GL m By pudopepwr g N Sp|al} 801 WOy PaJOs||0d ©I34uap SHAA0A||
900z 'e09 pue oheg-zeyoueg ¥L € €000 Aupgowwr 0503 U8y 22 81GL m B}  pudopepwr SN SPI8Y 901 WOy Pajos||0d elajnuap SHAA0A||
900z ‘B309 pue oAeg-zeyoueg S Z vlz0  Auepow 05071 U8y 2Z 8.G. my B}  pudopepwr g N SpIal 80U WO} PBJOS||0D eIgyuap SHAA0A||
900z ‘e300 pue oheg-zayoueg v € 1160  Awepow 0§07 U8y 2T 8L°GL m B} pudopepwr SN SpIal} 90U WOy Pajoa||0d eIajuap sUAA0A||
G00Z ‘unjung pue auopio)-eljeuy
1,002 “dva wnpuappe Z G500 Augowwr 0903 Y 96 pudojoepiwl S A sa|iusAnf ww g-z ©dd)Ze B||3[eAH
S00Z ‘unling
pue suoplod-eseuy :900g ‘03 Z 9260  Auepwow 0607 Y96 pudojoepiwl S A sajiusAnf ww ¢-z ©d9)Ze B||3[eAH
900z ‘B)09 pue okeg-zeyoueg  zL ‘G Zz 100 Aupgowwr 0503 Y8y 7z 8.GL m B}  pudopepwr g N SpIal 80U WO} PoJOS)|0d enpiA sisdopudAo
9002 ‘ex09 pue oAeg-zayoueg ¥L € €000 Aupgowwr 0603 U8y 2T 8L-GL m By  pudopepw g N SpIal} 801 WOy Pajos||0d enpiA sisdoppdAd
900z ‘809 pue oAeg-zeyoueg G Z €20 Auepow  0SOT U8y 2T 94GL m B}  pudopepwr SN SPIaY 901 WO PB}IB||0d enpia sisdopudAo
9002 ‘e09 pue oAeg-zeyoueg 70 € G120 Ayepow  0SOT U8y 2T 8LGL m By pudopepuw g N SpIal} 80l WOy Pajos||0d enpiA sisdoppdAd
900z ‘BY09 pue oAeg-zeyoues  ZL ‘G Z  L00'0 Aupgowwr 0603 Y8y 22 9/GL m B} pudopepwr SN SPIBY 901 WO P8}IB||0d meinas enaidio
9002 ‘ex09 pue oAeg-zeyoueg 70 € 9100 Aupgowwr 0603 U8y 2T 8.-GL m By  pudopepiwt g N SpIal} 801 WOy Pajoa||0d meinas enaldio
900z 'e09 pue oAeg-zeyoueg ¥L € 1080  Auepow 06071 Y8y 2T 8LGL m B}  pudopepiwr SN SpIal} 80 WOl PoYOS||0d neinas enaidio
900z ‘BY09 pue oAeg-zeyoueg  zL ‘G Z €90 Auigowwr 0503 ysy 2z 8.GL my B} pudopepwr g N SpIal} 801 WOl PBJOS)|0d snouseyds sniopAyd
900z 'e309 pue oAeg-zayoueg ¥L € 60CC Augowwr 0g03 U8y 22 8LGL My B} pudopepwr SN SpIal} 90U WOl Pajoa||0d snouaeyds sniopAyo
900z ‘B%09 pue oAeg-zeyoueg ¥L € Lzel  Aepow  08OT U8y 2T 81GL m B}  pudopepwr g N SpIal 801 WO} PoJOS)|0d snopiseyds sniopAyo
900z ‘e300 pue oheg-zayoueg v € 6209 Auqowwr 0§03 U8y 2z 8L°GL m B} pudopepwr S N uve eufew eluydeq
900z ‘B309 pue okeg-zeyoueg vL € 189 0§01 U8y 22 8LGL my B} pudopepwr g N uve eubew eluydeq
9002 ‘03 €2 G8 Aupqowwr  0g03 Y 8p ¥'G6  pudopepiul S A uve > eufew eluydeq
/66l “lewbuos LL2L € PppoL Ajepow  0GOT U8y LT mu B) pudopepiwr S N Yz > eubew ejuydeq
1661 “[e 19 buog 2y € 9g/L  Auepwow 0607 U8y 0T mu By pudopepuwt g N uve > eufew eluydeq
eBaoelsnip
9861 ‘YoequIBH €L ‘L € 0L < ®riymolb 0503 Y96 €2 7618 826 pudopepwi SN snyeoldsgns sNWsapauads
G00Z‘dvd €Ll € O0lL< ®jeiymoib  0G03 Uz pudojoepiut S N snjedidsgns snwsapauads
G00Z‘dvad €L‘L € OL<  ssewolq 0§03 Uzl pudopepiwl g N snyeoldsgns sNWsapaudds
erendeogns
G00Z'dvd  €L°L € 00k < oriuymold  0g03 Yzl 9'g6  pudopepiwl SN ©|[3Lauy2IBopNasd
erendeogns
G00Z‘dvd €L‘L € 00L<  ssewolq 0§03 Uzl 9'86  pudopepiwl S N ©|[3Lauy2Inopnasd
aeb|y
4z
G00Z ‘ununQ pue sauopioD-eseuy 8 ¢ 8¢ euymold 0503 U96 ¢ G/ 91z  €BBEENIN S A ummoub aseyd boj aenbe-soy} euseqeuy
ela10BqoURAD
[/6w] [0.] [q/6w] [%]
juiodpua awy £0oe) Jojem punodwoo adA} sajuadoud
2oualajoy SBJON Iy anjeA 1S9] uouslI) .QXm_ 1 IQ ssaupleH 1s9] >u._‘_:n_ 1s8] 1s9] V¥ wm_owaw wm_owaw

"SWISIUESIO 191eMUSal) 0} PLIdo[oepIwI JO AJIOIX0) AINOY [V 9[qeL

B)Bp A)101X0) dnenbe popieyo(q 1 xipuaddy

WIALI



81091109 Hodar 11T WATY

s)s9) ajeledas 931yl )

‘Loz aulepinb @030 €l

s910ads S|y} Joj Julodpua dAlISUSS Jsow  Z|
D0 LT 1L 'PBIOBIBS JON LI

‘€0 @o3o0 ol

'0°Z6 OQ “ou0 [eul +}ul Jo Bae 6

/se Bw ul synsai ‘uone|nwIoy yIm Apnis ]
'20Z D30 0} ‘Ainba poyew JA

‘zwo/Bu uy 9

‘uoneausp DdIA 104 pasn .wco_u_ﬁcoo yleq o]
“Hepaybll g9 14

‘2oz aulepinb 030 €

*S|0JJUOD JUSA|OS "OU| z

¢ AlpleA a1ojeIay) ‘painseaw Jou SUOoljeljuasuod [enjoe ‘1ybi| 1
N

$9)0
G00Z ‘UplNQ pue SUOPIOD-BljRUY Z G0L<  Auepow  05O7 Y 96 %v'/6 pudopepiul S A Boy0 ‘ww /z snuyooioew siwodan
9002 ‘03 L€ €z Auewow 0507 Yy 96 €66 pudopepwui SN snjoueaW snp; 7
9002 ‘03 Z €< Auepow 0607496 066 pudopepiwl S A 6071 ‘WO py sspjAw snyouAyi0ouQ
900203 0Ll € Liz  Awepow 0807 Y96 €66 pudopepwi SN Bel ‘wogg sspiAw snyouAy10ouQ
Sa90sld
¥00z “Ie 3o Busg L € 6zl Awewow 0507496 02 MP  %G6 < pudopepiwt Y N plo syjuow g°| [lPMmolieH “N euey
¥00z “Ie 18 Busg [ Z8  Awepow 0507496 02 MPp  %G6 < pudopepiw ¥ N plo yjuow | Sieyoouw| euey
eiqiydwy
500z “le 1@ 10AwIBAO YL ‘6 ‘v L #6000  Awepwow  0SOT U8y 02 L/€L M %86 pudopepiul S A Jejsul yig WwnfeRiA wninwis
G00Z “[e 19 1AwIBAQ YL ‘6 ‘v L 28000 00T U8y 0z L/-€L M %86 pudopepiwul S A Jejsul yig wnyeniA wnin

G002 “[e 12 JAwIenO L ‘6 ‘v L §2900°0 00T U8y 02 L/€L M %86 pudopepiwl S A Jejsul yig winjeniA wninwi
q¥00z “1e1e ni L € 00  Auedwow 08O UvZ ST M %/°/6 pudopepwl S N geT-S “ejsul Uiy snyejosejanbuinb xa|no
q¥00z “fe 1o ni L€ ¥'0  Alepwow 0G0 Yvz Sz M} %/'/6 pudopepwi S N bowy “eysul yy snjeosejenbuinb xaino
ay00z “Te 18 nr [ Z0  Awepwow 0G0 UVZ ST M} %/'/6 pudopepuwi S N bowyH “ejsur uipy snyejosejanbuinb xs|no
gv00z “le 3@ ni L€ €0  Auepwow 0G0 Uz Sz M %/'/6  pudopepiwi SN bow4gA “ejsul yiy snjeosejanbuinb xaino
G00Z ‘upuNQ pue suopioD-eleuy Z S0L00  Auempow 0507 Y 96 %0°G6  pudopepiwl Yy A Jejsul puz SUBJUS) SNWOUOIIYD
9002 ‘03 L1 € 2S00  Auepwow 0601 YT 666 pudopepiwi S N oene| Jejsul }s| snuedu snwouonyd
ey00z “[e1e ni [ G0  Awewow 06O UVZ GZ My /6 pudopepwl SN usyey| uless “Jejsul Yy snjoidoge sepay
ey00Z “[e 18 NI [ 90  Awewow 0G0 UVZ ST My /'/6 pudopepwl SN [BYWSS Ulens ‘Jejsul Uiy snjoidoqe sapay
e400Z “[e 18 NN [ 80  Auewow 06O UVZ ST My 226 pudopepiwl SN [eVWIFA Ules Jejsul Uiy snoidogre sepay
ey00Z "[e 10 NI L € €0  Awepwow 0G0 UVZ G2 My /6 pudopepwl SN [BYWYH Uless ‘Jejsul Uiy snyoidogye sspay

[7/6w] [0.] [7/6w] [%]
juiodpua awn £€00e) Jayem punodwod adA} sajuadoud

Q0uBIe)ey  SOION 1Y @njep 1s9] uousn "dx3 | Hd sseupseq s8]  Awind 189] 189] V saloadg soloadg




Ic

sa10ads ay} 4o} Julodpua A}DIX0) }SSMO| PUB UOIIEINP JUBAS|D] }SOW
uojun ueadoin3 uly}IM PaRILWINS JBISSOP Joj paiinbai Aj|ew.o) Jou }s8) [euonippe

‘Arewwins ou ‘ydesBouow u AyeLiq papodal synsal ‘Apnis [euonippe

¢ AlIpljeA 8104010y} ‘paInsEaW JOU SUOIEIIUSOUOD [enjoe ‘1ybi|

81091L109 Hodar 11T WATY

elyeq sisdopisA :dweu Jawlio4 Q|
"S|0JJU0D JUBA|os Buipnjou| 6

8

L

SUON}IPUOD D1}OWSOS] 9

suonIpuod ojowsoladAy [
juswalinbal [0o0j01d Mojaq sem OQ v
€

~/se Bw z

l

S9JON

G00Z ‘UINQ pue auopiod-eljeuy

12002 “4va wnpusppe Z 191 Awepow 0507 y96 296 pudopepiwl g A 67270 ‘ww ez snyebauen uopoundid
$99SId
8661 ‘umoig pue Buog 6'9°L € 1200 Anepow 0507 yeL el yx4 g8 we By pudopepiwr g N Jejsulis)  snyouAyloluse) sepay
9002 ‘8661 ‘umoig pue Buog 6'8‘G‘L € €100 Auepow 0G0 usy 8e x4 g we 63 pudojoepiwt g N Jejsuls)  snyouhyioluse} sapay
©}03sU|

G00Z ‘UINg pue auopioD-eljeuy
‘900z ‘03 L€ T Lye00 Anepow 0507 Y 96 %2 96 pudojoepiwr 4 A poy e > elyeq siswestiawy

G00Z ‘ujing pue auopioD-esjeuy
‘9002 ‘03 0L ‘L'€ ¢ 2.€0°0 Awepow 007 Y 96 %2 96 pudopepiur 4 A POy yz>  elyeq sisAwesuswy
G00Z ‘uniing pue suopioD-elleuy 0L ‘v ‘C ¢ 9€0°0 Aujeow 0G0 u96 0¢ 0G¢-L'6L §8C8 MU /'gZz uojenwiodsove o A Ploy ¥z >  elyeq sisAwesuswy
8661 ‘umoig pue Buog 6'9°L € 00¢< Auepow 0507 ysy S'6 Y4 g8 we B3 pudojoepiwt g N obejs sendneu yiy ds elwsny

900¢Z ‘umoig pue Buos
‘8661 ‘umoig pue Buos  6'G‘L € €Z'19¢ Auewow  0GOT usy 8¢ yrd g we By pudojoepiwt g N obejs sendneu yiy ds elwspy
©eaoeIsnIy

[71/6w] juiodpus awy [oo] [D.] 19)EM [%] punodwod adA} sajpadoid

ERIIEICTEN| SOJON Iy onjep }s9] uoudI) ainsodx3 Ajules 1 Hd 1se] Andg 1s9] 18] pasAleuy sol0adg sol0adg

"SwISIue3I0 ouLrew 0} pridojoeprur Jo AJ0IX0} N0V "7 1V 9[qeL

WA LI



81091109 Hodar 11T WATY

1S9} Wl ‘L0z 4030 LI

julodpua aAlIsuas Jsow se (9¢ Aep) ymoub uo paseq D3ON 0L

7/se Bw ui synsaus ‘uone|nwioy yum Apnys 6
‘obeys oyl Auee ‘€0z @030 8

'saIpnys ay} ul payiodal anjea LD 8y) sI anjeA papodas sy}
210J818y} ‘DJON SE Pesn g p|noys anjeA siy} g9 1 a8y} 0} Buipioooe ‘salpn)s ay) Ul pepodal osje sem anjea 0103 8y} 9oUIS "anjeA-GL. DT ue Ing DJON e Jou sem sjuiodpu 40 1817 8y} woly DJON 8yl

‘612 D3O Jo} [esodoid mau e o} Buipioooe

'¢0¢ dd30

‘}npe Jad s8jeuosu Jo Jaquinu se passaldxe
‘wnjnuIoouded WNnJSeus|es :aweu Jawioy

¢ AupijeA a10j818Y) ‘paInseal Jou SUOIEUSOU0D [enjoe ‘1ybi|

L
9
S
/se Bw ul v
€
4
l
N

s8]0
G002 ‘ubling pue suoplo)-esjeuy C 190000 O3ON umolb p ol 056 pudojoepiwl ¥y A suejus) snwouoilyo
9002 ‘03 L‘9‘L € 602000 OJION odousbisws p gz pudoepiwi S N seAle| Jejsul Is| snuedu snwouoiyd
9002 ‘03 L'9‘L € 02€L00 OJON eousbisws p gz ¥'86 00Z IS Iopyuody S N seAle| Jejsul is| snuedu snwouonyd
B109SU|
G00Z ‘upln@ pue auopioD-eljeuy oL ¢ ZlL  OdON ymolb p g6 6) pudopepiwl 4 A Yt > ‘sbba paziiey Aimau ssPAW SNYoUAYI00UQ
900z ‘03 8L € 206 OION juswdojensp p L6 €66 pudopoepiwt 4 N B¢L mq ‘wo g'g ybus sspiAw snyoukyi0ouo
$99SId
9002 ‘03 9L € ¥900 O3ON p8c B3 pudojoepiwt S N xa|nd snrewwes
9002 ‘03 S C 8’1 O3JON uononpoidal p LZ ¥'G6 pudopepiwr g A eubew eluydeq
100z “'[e 1 dswsp ¥ 2 G 0307 uononpoudal p Lz L F 12 we 66 00C1SJ0pyuod o A eufew eluydeq
£002 e 18 dswar € C Gz 0307 uoponpoudal p Lz L F 1T we 66 pudojoepiwr Yy A eufew eluydeq
eaoeISnID
9861 ‘yoequiieH L € 0L < O30N 8jerymoib y 96 €C C6-1'8 8'¢6 pudojoepiwt S N snjedidsgns snwsapauads
9002 ‘03 [T > 0L O3ON ssewolq y gL pudopepiwi g N snyeoldsgns sNWisapaudds
9002 ‘03 L€ 0L O3ON oresymoib yzz pudopepiwt g N snjedidsgns snwsapauads
900203 LlL‘2'L € 00L> O3ION ssewolq y g/ 9'86 pudopepiwt S N ejeydeagns e|ja1auydiopnasd
9002 ‘03 LL‘CL € 00L> O3JON djerymoib yg,L 9'86 pudojoepiwt g N eje)deaqns ejjeuauydInopnasd
G002 ‘upling pue suoplo)-esjeuy 6 C 699 O3ON U 96 144 9'le  dZTEBBEENIN S A ymoib sseyd 6o esojnayjad m_:o_\%Z
oeb|v
G00Z ‘uBlng pue auoplo)-esjeuy ¥ 2 67 O3ION 8jesymoib y 96 e SL 9'le  dZTEBB8EENIN S A ymmoub eseyd 6o aenbe-soj} euseqeUY
eld10BqOURAD
[/6w] [0.] [/6w] [%]

juiodpua awy £€00e) lajem punodwod adAy

20uaIeey  SOJON Iy  enjep 189 uoua) "dx3 1 Hd ssaupiey 3sa] Ajnd }s9] 1891 VY soadg

"SWISIUBSI0 I9jemysay 03 prdojoepruur Jo A3101X0} OTUOIYY) "¢ [V d[qeL

[44



riym

Appendix 2. Description of mesocosm studies

Study 1: Ratte and Memmert, 2003
Microcosm study with natural populations of algae, invertebrates and zooplankton

Reference Ratte, H.T., Memmert,A. (2003) Biological effects and fate of imidacloprid SL 200 in outdoor micorocosm
ponds, RCC Ltd, unpublished report No. 811766. WAT2003-633.

Species; Population; Phytoplankton, periphyton, invertebrates, zooplankton

Community

Test Method Microcosm

System properties 2.0-2.2 m diameter, 1.0 m deep, 3100-3800 |

Formulation Imidacloprid SL 200

Exposure regime 0, 0.6, 1.5, 3.8, 9.4 and 23.5 pg/L; 2 applications (May 2 and May 23)

Analysed Y

Temperature [°C] Not in summary

pH range Not in summary

Hardness [mg Not in summary

CaCOs/L]

Exposure time 182d

Criterion NOEC

Test endpoint Population response of benthic invertebrates and zooplankton

Value [pg/L] < 0.31 (mean actual concentration).

GLP Y

Guideline SETAC, 1991, OECD, 2000

Notes

Ri 2

DESCRIPTION

Test system
Thirteen microcosms of 2.0-2.2 m diameter, 10 cm natural sediment and 1.0 m water, total 3100-3800

1, Aachen, Germany, sediment not specified. Organisms were added with the sediment and
phytoplankton and zooplankton were obtained from natural ponds. Ponds were left to establish during 6
months. Application took place on May 2 and 23, 2001, Treatments, 0, 0.6, 1.5, 3.8, 9.4 and 23.5 a.s.
pg/L in duplicate, untreated in triplicate. The substance was sprayed on the pond surface.

Analytical sampling

Concentration was measured in the application solutions, and in initial concentrations in pond water
samplings, and regularly during the experiment in water and sediment.

Effect sampling

Effect parameters zooplankton, phytoplankton, chlorophyll-a, emerging insects and macrozoobenthos
(by artificial substrate and sediment) were regularly monitored.

Statistical analysis

Univariate and multivariate analyses, PRC.

RESULTS

Chemical analysis

The DTs ranged from 5.8 to 13.0 days at all test concentrations after both applications, average DTsg
8.2 d. Initial measured concentrations not reported, but it was concluded that nominal concentrations
could be used to express initial exposure.

Imidacloprid was found in the sediment, with the highest concentrations one week after second
application. Thereafter, the concentration decreased to below LOQ of 7 pg/kg in the highest
concentrations after 56-70 d. In the lower treatments, a similar pattern was seen, however the
concentrations were close to the LOQ. DTS5, for imidacloprid in the whole system (determined in the
two highest dosages only) is 14.8 d.

Biological observations
Insects (caught by the emergence traps) were the most significantly affected organisms, from 1.5 pg/L
upwards. Effects were found on community parameters such as taxa richness, diversity, similarity and
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principal response. Chironomidae and Baetidae were the most sensitive taxa. No effects were found at
0.6 pg/L, which can be seen as the NOEC. Indirect effects are found on algae, but only the NOEAEC
(defined as recovery within 8 weeks after last application) of 23.5 pg/L is reported. For zooplankton
NOEC of 9.4 pg/L is reported for copepods and cladocerans, for macrozoobenthos the NOEC for the
most sensitive species (Chaoborus spp.) is 9.4 ug/L.

Evaluation of the scientific reliability of the field study
Criteria for a suitable (semi)field study
1. Does the test system represent a realistic freshwater community? Yes, natural populations of
algae, zooplankton and macroinvertebrates were present. Macrophytes and fish were not
present.
2. Is the description of the experimental set-up adequate and unambiguous? Unclear, not all
details are reported in the available summary.
3. s the exposure regime adequately described? Yes.
4. Are the investigated endpoints sensitive and in accordance with the working mechanism of the
compound? Yes.
5. Is it possible to evaluate the observed effects statistically? No, no details concerning
measurement endpoint are given for concentrations and effect data. The data are analysed
according to up-to-date methods, however.

These criteria result in an overall assessment of the study reliability. The study is considered to be less
reliable (Ri 2) mainly due to the lack of details in the available summary.

The RMS and the notifier appointed the 0.6 pg/L-treatments as the NOEC. The notifier and RMS did
not agree on the level of the NOEAEC. Both RMS and notifier agreed on a small TER trigger, because
uncertainty of the NOEC is considered to be relatively low. The notifier proposes a factor of two as
TER trigger.

Conclusion
For ERL-derivation, the NOEC based on the 0.6 pg/L-treatment with an actual initial concentration
similar to the nominal concentration is used. Experimental ponds were exposed to imidacloprid in two

peaks and actual concentrations declined rather rapid. Therefore, the results of the underlying study can
be used for derivation of the MAC, but the study is not suitable for derivation of the MPC.
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Appendix 3. References used in the appendices
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