@
National Institute Letter report 601716022/2008
for Public Health C.T.A. Moermond

and the Environment

Environmental risk limits for
pyriproxyfen



riym

RIVM Letter report 601716022/2008

Environmental risk limits for pyriproxyfen

Caroline Moermond

Contact:

Caroline Moermond

Expertise Centre for Substances
caroline.moermond@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 601716022



rivm

Rapport in het kort

Environmental risk limits for pyriproxyfen

Dit rapport geeft milieurisicogrenzen voor het insecticide pyriproxyfen in water en sediment.
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
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Introduction

Background and scope of the report

In this report, environmental risk limits (ERLs) for surface water and sediment are derived for the
insecticide pyriproxyfen. 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).
Pyriproxyfen is part of a series of 25 pesticides that appeared to have a high environmental impact on
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 ERLs are considered:

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

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

¢ 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)

MPCgp, water MPC for freshwater based on secondary poisoning

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

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

MPCeco, marine =~ MPC for marine water based on ecotoxicological data (direct exposure)
MPCgp, marine MPC for marine water based on secondary poisoning

MACeco, 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.



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
pyriproxyfen, the evaluation report prepared within the framework of EU Directive 91/414/EC (Draft
Assessment Report, DAR) was consulted (EC, 2005). 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 (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.’

- Ri 3: 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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2.3.1
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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 Appendices 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). Endpoints
from tests with formulated products were not selected if the results (expressed on the basis of the active
substance) differed by more than a factor of 3 from the results obtained with the active substance itself.

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 MPCy ., an additional comment should be made:

Drinking water

The INS-Guidance includes the MPC for surface waters intended for the abstraction of drinking water
(MPCgy, water) as one of the MPCs from which the lowest value should be selected as the general

MPC e (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



10

yet, and the MPCgy, water 1S therefore presented as a separate value in this report. The MPCyye is thus
derived considering the individual MPCs based on direct exposure (MPCeco, water), Secondary poisoning
(MPCygp, 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 MPCly, 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 MPCgy, water 1S
set to the general Drinking Water Standard of 0.1 pg/L for organic pesticides as specified in Directive
98/83/EC.

RIVM Letter report 601716022
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3 Derivation of environmental risk limits for
pyriproxyfen

3.1 Substance identification, physico-chemical properties, fate and human
toxicology

3.1.1 Identity

N__O 0]
OO
F CH3 O

Figure 1. Structural formula of pyriproxyfen.

Table 1. Identification of pyriproxyfen.

Parameter Name or number

Common name Pyriproxyfen

Chemical name 4-phenoxyphenyl (RS)-2-(2-pyridyloxy)propyl ether
CAS number 95737-68-1

EC number 429-800-1

SMILES code nlccececlOC(C)COc2ecc(Oc3ceccec3)cc2

Use class Insecticide

Mode of action Juvenile hormone mimic

Authorised in NL Yes

Annex 1 listing No

RIVM Letter report 601716022

Source

EC, 2005
EC, 2005
EC, 2005
EC, 2005

Tomlin, 2002
Tomlin, 2002
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3.1.2 Physico-chemical properties

Table 2. Physico-chemical properties of pyriproxyfen.

Parameter Unit Value Remark Reference
Molecular weight [g/mol] 321.4 EC, 2005
Water solubility [mg/L] 0.367 EC, 2005
pKa [-] Not relevant

log Kow [-] 5.37 pH 5.6 EC, 2005

5.64 Calculated ClogP

log Koc [-] 4.33 EC, 2005
Vapour pressure [Pa] 133 x10°  23°C EC, 2005
Melting point [°C] 48-50 EC, 2005
Boiling point [°C] 318 EC, 2005
Henry’s law constant [Pa.ms/ mol] 1.16 x 10°  Calculated EC, 2005

3.1.3 Behaviour in the environment

Table 3. Selected environmental properties of pyriproxyfen.

Parameter Unit Value Remark Reference
Hydrolysis half-life DT50 [d] Hydrolytically stable EC, 2005
atpH 4,7, and 9
Photolysis half-life DT50 [d] 3.72-6.36 23 °C EC, 2005
Readily biodegradability No EC, 2005
Biodegradation in water/sediment DT50 [d] 6.6 20 °C; system EC, 2005
systems
Relevant metabolites 4’-OH-pyriproxyfen EC, 2005
PYPAC
3.14 Bioconcentration and biomagnification

An overview of the bioaccumulation data for pyriproxyfen is given in Table 4. Detailed
bioaccumulation data for pyriproxyfen are tabulated in Appendix 1.

Table 4. Overview of bioaccumulation data for pyriproxyfen.

Parameter Unit Value Remark Reference
BCF (fish) [L/kg] 581 EC, 2005
BMF [kg/kg] 1 Default value for BCF <2000 L/kg

12 RIVM Letter report 601716022



rivm

3.1.5 Human toxicological threshold limits and carcinogenicity

Pyriproxyfen does not have any R-phrases related to human toxicology. There is no evidence that
pyriproxyfen has carcinogenic potential (EC, 2005).

A NOAEL of 10 mg/kgy/d from a 1-year oral toxicity study (with capsules) in dogs is used with a
safety factor of 100 to account for inter- and intraspecies differences, to set the ADI at 0.1 mg/kgy,/d
(EC, 2005).

3.2 Trigger values

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

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

Parameter Value Unit Method/Source Derived at
section

LOg Kp,susp—water 3.33 ['] KOC ><fOC,suspl KOC: 3.1.2

BCF 581 [L/kg] 3.1.4

BMF 1 [kg/kg] 3.1.4

Log Kow 5.64 [-] 3.1.2

R-phrases R50/53 [-] 3.1.5

Al value 1.0 [ng/L] Total pesticides

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

1f0C,susp =0.1 kgOC/kgsolid (EC, 2003)

pyriproxyfen has a log K, susp-water = 3; derivation of MPCgcgiment 1S triggered.

pyriproxyfen has a log K, susp-water > 3; expression of the MPCyaier as MPCiusp, water 18 required.

pyriproxyfen has a BCF > 100 L/kg; assessment of secondary poisoning is triggered.

pyriproxyfen has no human toxicological R-phrases or classification. Therefore, an MPC,y, for
human health via food (fish) consumption (MPCyuter, hh food) d0€s not have to be
derived.

o For pyriproxyfen, 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.

O O O O

RIVM Letter report 601716022 13



3.3 Toxicity data and derivation of ERLs for water

3.3.1 MPCeco, water and MPCeco, marine

An overview of the selected freshwater toxicity data for pyriproxyfen is given in Table 6. Data on
marine toxicity are given in Table 7. Detailed toxicity data for pyriproxyfen are tabulated in
Appendix 2.

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

Chronic® Acute®

Taxonomic group NOEC/EC10 (png/L) Taxonomic group L(E)C50 (pg/L)
Algae 51° Algae 128¢

Crustacea 0.015 Crustacea 276°

Crustacea 0.010° Crustacea 80

Insecta 0.0015 Insecta 0.26

Pisces 43 Pisces 220

a

b

For detailed information see Appendix 2. Bold values are used for ERL derivation.
Geometric mean of 0.050 and 0.052 mg/L; preferred endpoint, parameter growth rate for
Pseudokirchneriella subcapitata.

Lowest endpoint for Daphnia pulex, parameter length.

Geometric mean of 0.11 and 0.15 mg/L; preferred endpoint, parameter growth rate for
Pseudokirchneriella subcapitata.

Geometric mean of 0.40 and 0.19 mg/L, parameter mortality for Daphnia magna.

Table 7. Pyriproxyfen: selected marine toxcity data for ERL derivation.

Chronic* Acute”
Taxonomic group NOEC/EC10 (png/L) Taxonomic group L(E)C50 (pg/L)
Crustacea 0.81

* For detailed information see Appendix 2.

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 pyriproxyfen, not enough marine data are
available to make this comparison and ERLs for the marine compartment cannot be derived.

3.3.1.2 Mesocosm and field studies

In the DAR (EC, 2005) an indoor microcosm study performed with pyriproxyfen 10EC in compliance
with GLP is evaluated (Appendix 3, study 1). In 18L cylinders with a layer of sediment, a eutrophic
community with phyto- and zooplankton (cladocera, ostracoda, copepoda and rotifera) was exposed to
a single application of pyriproxyfen. For acute effects (3 days post-exposure), the NOEC was the 5 pg
as/L treatment. After 7 days, actual concentration in the 5 pg as/L treatment was 0.012 pg as/L.
Thereafter, pyriproxyfen concentrations were not detectable anymore (LOD 0.006 pg/L). The first

14 RIVM Letter report 601716022
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3.3.1.3

3.3.2

order DTs value was calculated to be 0.8 days and the DTy value 2.6 days. The 3-d acute NOEC is 5
pg as/L, based on the initial measured concentrations. Further details can be found in Appendix 3.

Derivation of MPCeco, water and MPCeco, marine

The base-set for freshwater toxicity data is complete. Chronic NOECs are available for algae,
crustaceans, insects and fish. The lowest NOEC is 0.0015 pg/L for insects. It should be noted that there
are a number of chronic ECs, values for insects (see Appendix 2), which are very low (starting at only a
factor of three higher than the chronic NOEC for insects). This small difference (smaller than a factor
of 10) between chronic NOECs and ECsy-values, combined with the vast amount of non-valid chronic
insect data showing the same trend, leads to the conclusion that an assessment factor of 10 may not be
protective enough and an assessment factor of 50 is warranted. This results in an MPCeco, water 0f
0.0015/50 =3 x 10” pg/L (0.03 ng/L).

Only acute-exposure cosm studies are performed. Since the MPC aims to protect the aquatic ecosystem
against toxic effects during chronic exposure these studies cannot be used for derivation of the

MPCeco, water- The cosm studies can be used for derivation of the MACeco, water, Which aims to protect the
aquatic ecosystem against acute toxic effects during exposure to short-term peak concentrations.

For the marine environment, the base set is not complete and thus an MPCeco, marine cannot be derived.

MPCsp, water and MPCsp, marine
Pyriproxyfen has a BCF >100 L/kg, thus assessment of secondary poisoning is triggered.

The lowest MPC,, is 3.3 mg/kg diet for rats (see Table 8). Subsequently, the MPCgp waer can be
calculated using a BCF of 581 L/kg and a BMF of 1 kg/kg (Table 5) and becomes
3.3/(581 x 1)=5.7x 107 mg/L = 5.7 pg/L.

The 1-year dog study on which the ADI is based (section 3.1.5), is not included in this table since
exposure was through capsules and not through their diet.

The MPCgp, marine can be calculated with an extra biomagnifcation factor and becomes:
33/(581 x1x1)=57x%x10" mg/L=5.7 ug/L.

Table 8. Pyriproxyfen: selected mammal data for ERL derivation

Species” Exposure Criterion Effect Assessment MPC,al
time concentration factor (mg/kg diet)
(mg/kg diet)
Rats 28 days NOAEL 1000 300 33
Rats 13 weeks NOAEL 2000 90 22
Rats 6 months NOAEL 2000 30 67
Rats 2 years NOAEL 120 30 4.0
Rats 2 generation NOAEL 1000 30 33
Mice 78 weeks NOAEL 120 30 4.0

* For detailed information see Appendix 4. Bold values are used for ERL derivation.

RIVM Letter report 601716022 15
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3.3.4

3.3.5

3.3.6

3.3.6.1

3.3.6.2

3.3.7

16

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

MPde, water
The Drinking Water Standard is 0.1 pg/L. Thus, the MPCgy, water is 0.1 pg/L.

Selection of the MPCyater and MPCarine

The lowest value of the routes included (see Chapter 2.3) is the value for direct aquatic toxicity.
Therefore, the MPCaer 1S 3.0 X 10° pg/L (based on the MPCeco, water). NO MPCyarine can be selected
because the marine base set is not complete and an MPCeco, marine could not be derived.

Because the log K, susp-water> 3 (Table 5), the final MPCqr has to be recalculated into an MPCgygp, water,
which refers to the concentration in suspended matter. The MPCyygp, water 18 calculated according to:

_ -6
MPCsusp, water — MPCWﬂter,total / (Csusp, Dutch standard %X 107 + ( 1/ Kp,susp—water,Dutch standard))

For this calculation, K} susp-water,Dutch standard 18 calculated using Koc and the foc susp, Dutch standard- This is not
the same as the European standard foc qusp Which is used in the table with trigger values. With an

JoC susp,Dutch standard OF 0.1176 and a log Koc of 4.33, the Ky, susp-water, Dutch standard €an be calculated to be
2514 L/kg.

This results in an MPCyygp, water 0F 3.0 x 107 /(30 x 10 + (1 /2514)) = 7.0 x 107 pg/kggy.

MACeco

MACeco, water

From the cosm-study (see 3.3.1.2), a 3-d acute NOEC of 5 pg/L was derived. However, this study was
not conducted with insects, which are the most sensitive species for this compound. All acute LCsg
values for insects are clearly below this 3-d acute NOEC from the cosm-study without insects.
Therefore, the MAC is based on the lowest acute LCs,, which is 0.26 ug/L for insects.

Although the BCF is higher than 100 L/kg, an assessment factor of 10 (instead of 100) is applied for
the derivation of the MAC, for several reasons. First, the BCF primarily plays a role for the MAC if
fish or other ‘accumulating’ taxa are the most sensitive species. This is clearly not the case. Further, the
mode of toxic action is known and the most sensitive species is included in the dataset. Thus, the

MA Ceco, water 1 set at 0.26 / 10 = 0.026 pg/L.

MACeco, marine

Not enough marine toxicity data are available to derive a MACeco, marine-

SRCeco, water

Chronic data are available for algae, crustaceans (among which Daphnia), insects and fish, the
geometric mean of all chronic data is 0.14 ug/L and these data are normally distributed (significant at
all levels using the Anderson-Darling test for normality). When three or more NOECs are available, a
comparison with acute data is not necessary. The SRCeco, water can be derived using an assessment factor
of 1 and becomes 0.14 /1 =0.14 ug/L.

RIVM Letter report 601716022
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3.4

34.1

3.4.2

34.21

Toxicity data and derivation of ERLs for sediment

The log Ky, susp-water Of pyriproxyfen is above the trigger value of 3, therefore, ERLs need to be derived
for sediment.

Sediment toxicity data

One sediment toxicity study is reported in the DAR (EC, 2005). Chironomus riparius was exposed to
pyriproxyfen for 28 days in a water-spiked sediment test (see Appendix 2, table A2.2). Sediment was
analysed, but the data do not allow for an adequate estimate of time weighted average exposure
concentrations. Results cannot be used for risk limit derivation.

Derivation of MPCgediment

Because there are no sediment toxicity data, the MPCggiment Needs to be derived by applying the
equilibrium partitioning method on the MPCeco, water-

First, the MPCggiment is calculated using TGD default values, and subsequently this MPCegiment 18
recalculated to Dutch standard sediment.

K
MPC = P« MPC x1000

sediment, TGD, EqP, ww RHO eco, water
susp

with Kcu.cp-water:

. . KD
K = Fair. _xK + Fwater.  + Fsolid_ _ x P
1000

susp—water susp air—water susp susp

x RHOsolid

MPCsediment TGD, EqP, dw = . RHOSUSP . XMPCSedill’lel’lt TGD, EqP, ww
T Fsolid,,, x RHOsolid e

MPC, - FOCDutCh standard sediment % MPC

Dutch standard sediment, EqP, dw FOC sediment, TGD EqP, dw
susp, TGD

Pyriproxyfen had a log K,y > 5. For these compounds, an additional assessment factor of 10 should be
used to account for extra uncertainty due to uptake by ingestion of food.

Freshwater sediment

Using Kp susp = 2138 L/kg (log Ky susp = 3.33), Fairgg = 0, Fwaterg,s, = 0.9, Fsolidgs, = 0.1, RHOgsp =
1150 kg/m3, FSOlidsusp = 0.1, RHOsolid =2500 kg/m3, FOCDutch standard sediment — 0.0588 and FOCsusp,TGD =
0.1 and the MPCeco water 0f 3.0 X 10° ug/L, MPCqediment 18 calculated according to:

K o waer =0+09+0.1x 2138 x2500= 535
P 1000
535 .
MPCgiment. 16D, Eqp, ww = ﬁ x3.0x10” x1000=0.014 pg/kgyw.
1150
MPCsediment, TGD, EqP, dw = ()1)(—2500 X 0014 = 0064 Hg/kgdw

RIVM Letter report 601716022 17



3.4.2.2

3.4.3

18

0.0588
MPCDutch standard sediment, EqP, dw = 0 1 X 0064 = 0038 “g/kgdw

Because pyriproxyfen has a log K,y > 5, an additional assessment factor of 10 should be used. Thus,
the MPCegiment = 3.8 X 102 /10=3.8 x 10~ pg/kggy.

Marine sediment

The derivation of MPCrarine sediment cannot performed because 10 MPCeco, marine cOuld be derived due to a
lack of data.

Derivation of SRC, sediment

The SR Ceco, sediment 18 calculated using the SRCeco, water and the partitioning method, analogous to the
calculation of the MPCgegiment, including the additional assessment factor of 10 because of the high log
Kow of the compound. This results in an SRCeco, sediment Of 18 ng/kgaw.

RIVM Letter report 601716022
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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 pyriproxyfen in water and sediment. No risk limits were derived for the marine
compartment because data were not available.

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 9. Derived MPC, MAC.co, and SRC values for pyriproxyfen.

ERL Unit MPC MAC., SRC
Water, old® ng/L 1.5 % 10™ - -
Water, new” ng/L 3.0x 107 0.026 0.14
Water, suspended matter ng/kgaw 7.0 x 107 - -
Drinking water” ng/L 0.1¢ - -
Sediment ng/kgaw 3.8 x107 - 18

*  indicative MPC (‘ad-hoc MTR”), source: Helpdesk Water
http://www.helpdeskwater.nl/emissiebeheer/normen_voor het/zoeksysteem_normen/

The MPCly, water 18 reported as a separate value from the other MPC e values (MPCeco, water, MPCgp, water OF
MPCh food, water)- From these other MPC ¢ values (thus excluding the MPCy, waeer) the lowest one is selected as
the ‘overall” MPCyqter.

n.d. = not derived due to lack of data

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

RIVM Letter report 601716022

19



20

References

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. 2005. Pyriproxyfen, Draft Assessment Report. Rapporteur Member State: The Netherlands.

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.

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

Milieu- en Natuurplanbureau. MNP-publicatienummer: 500126001.

Mayer FL. 1986. Acute toxicity handbook of chemicals to estuarine organisms. Gulf Breeze, FL, USA:
Environmental Protection Agency.

Mayer FLJr, Ellersieck MR. 1986. Manual of acute toxicity: interpretation and data base for 410
chemicals and 66 species of freshwater animals. Resource Publication 160. Washington, D.C.,
USA: United States Department of the Interior. Fish and Wildlife Service. 579 pp.

Schaefer CH, T. Miura. 1990. Chemical Persistence and Effects of S-31183, 2-[1-Methyl-2-(4-
Phenoxyphenoxy)Ethoxy]Pyridine, on Aquatic Organisms in Field Tests. J] Econ Entomol 83:
1768-1776.

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

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. 601782001. 146 pp.

RIVM Letter report 601716022



Ic

72091L109 1oda1 19197 IWATI

‘leusiew pajjage) |AplAd pue |AusydAxouayd yym }sa} snosuejnwis omy wody B3/ L0G pue 099 0 anjeA abeiane ue s| |gG Jo anjeA ay] “sanbjuyda) d yum s}sa) snosue)nwis om} wouy B/

10G PuE 099 Jo anjeA obesoAe ue S| |gG Jo anjeA dy L senbiuyos} 9, Buisn painsesuw aie SUOHELJUSIUOD “40d 9ejndjed 0} pasn s gz-¢ SAep JaA0 ysly ul UoNEJUSOUOD SBEISAY "SABD € UIIM payoes. sem alels Apeslg 1
:S9JON
S00Z 03 Il ¢ inb3 189 0200 8¢ 1'2¢-¥0C V'2¥'9 4 O7dH-dd Pue ‘011 ‘081 686 SnJyo0IoeW Sjwods]
(6371 [1/6w] [2.] [1/6w]
uoljesuUadUOd [p] t0oe) fAund  sepadoud
aoualayey s9joN Iy adAy4og 409 ainsodx3 awi) ainsodx3y 1 ssaupieH Hd adAyjsa) pasAleuy aouejsqng so9joadg s9joadg

uoJAxo1duAd 10J €IBp UONENUIIU0I0IY [ [V J[qeL

uonNeBJIIUIIU0I0I(Q uo uonewaojuy 1 xipudddy

WIALI



72091L109 Hodar 101307 WAL

‘papodal ale suolesjuaduod 1sa) om} AU L ‘pedydeus) Buisn pajeinoes 0LO71 2
‘spunodwo9 }sa} 2ouabiswa
oYM SyUE) AIBA0D8I Ul 1Y $Z Paulelulew pue paowal ‘(ulw G| AI9AS 901Mm) paulils) Jy | Joj pasodxa aiom sajlusanf ¢ Jaye paplodal Ajuo Ajjeow ng abejs |eale| je ainsodxa Joys a|buls ‘ynpe o} aousbiswa [uniday 9
's|000jo.d Aesseoliq pJepuels OHM 0} buipioddy  Z| ‘UOIJBJJUSDUOD paINSeaW Ueaw Uo paseq }nsey G
‘a]qe} siy} ul paidod sjiejap | e jou ‘ebenbue| asanbnyod ul pauodal Apnis L ‘UOIJBJJUBDUOD 1S9} }saybiy ay} Je Joaya ON ¥
‘moj 0o} Ajund 01 *SUOI}BJJUSDUOD [BUILUOU JO %08 UIYIM SUOIIeLJUSduOD painses|\ €
“1/Bw $-0L . S¥2=0601 6 ‘spwi| Ayignios snoqy g
*Ajjenow papiooal Ajiep ‘ynpe o} @ouabiawa [ipun uolsodxa snonuiuoD 8 ‘I'B UOIJBJJUSDOUOD [BUILIOU UO Paseq }nsay |
:S9J0N
000 ‘swelboid apronsad Jo 0O 14 0S¥ Aueuow 0503 Y9 sspjAw snyouAyioouQ
500z ‘03 ] 4 89 Ayepow  O3ON Y 96 S A vOl sspiAw snyouAiyi0ou0
500z ‘03 ] 4 0ze Ayjepow 0503 Y9 S A POl sspiAw snyouhiyioou0
500z ‘03 ] 4 2oL Ayepow  O3ON Y 96 4 A €66 sspiAw snyouAiyi0ou0
500z ‘03 ] z Gee< Ayjepow 0503 Y9 4 A €66 sspiAw snyouAiyioou0
200Z “lejoumoig  pl'el € 00l Ayjepow  D3ION ur sz Mp S N 002  PoJyg.>auaan IAejnognp ejusejouelsp
000z ‘sweJboid apiofsad JO 890 z € 0065 0503 U9 snuiyoooBW SILoda
500z ‘03 ] Z 0/z= Ayepow  O3ON Y 96 4 A €66 SnJjy2040eW Sjwode]
500z ‘03 ] Z 0ltc< Ayjepow 0503 Y9 4 A €66 SnJjy204oeW Sjwode]
s99sId
900z ‘Bweo g spussay 8@ LL0L € o> Ayjepopy  O30N S N 0S50 Jejsul Yy pue yig ndAboe sapay
6861 ‘deA pue yo 1'9 4 010 Ayjepow 0101 ug L¥62 S N 296 Jejsul yiy ndAboe sapay
6861 ‘deA pue yo 9 4 9z°0 Ayjepow 0501 ug L¥62 S N 296 Jejsul yiy ndAboe sapay
BJoasu|
9661 ‘sireq pue Jojkes 4 08  Auepow 0503  usy [B374 MU S N 0996  PloJyz}>sejeuoau ejeulies eluydeq
500z ‘03 S 4 gz  Auewow  O3ON  usgy S A YOI eubew eluydeq
500z ‘03 ] 4 061 Ayjepow 0503  usy S A POl eubew eluydeq
500z ‘03 ] 4 ¢y Auepow  O3ON U8y 4 A €66 eubew eluydeq
500z ‘03 ] 4 00y  Ayepow 0503  usy 4 A €66 eubew eluydeq
eaosejsnip
S00Z ‘03 Sy Z 08L0< ssewolq 0503 Pyl 34 A v'86 € 9 eqqib euwoy
500z ‘03 G'y Z 08L°0< oesymoib 0503 Pyl 4 A 786 € 9 eqqib euwoy
ejfydoioep
0002 ‘sweuboud apionsed Jo 9210 l 4 ¥G @ouepunge 0503 uzz ejejdeoqns ejjoLIvuYo1YopNasH
S00Z ‘03 €'l 4 vL ssewolq 0503 uzL S A POl ejeydeaqns ejjeLsuyoopnesd
S00Z ‘03 €'l 4 0Ll ®jes ymoib 0503 uzL S A vOl ejeydeaqns ejjeLsuyoopnasd
S00Z ‘03 €'l 4 ¥6 ssewolq 0503 uzL S A Tl6 ejeydedqns ejjoLieuyoopnasd
S00Z ‘03 €'l 4 0Sl  ®jes ymoib 0503 uzL S A Tl6 ejeydeogns m\\%m:csz%:mm&
aebly
9661 “|e 19 Iyonyey| A € 09lyy ot ymolb 0103 upe N S0 ejedse epodjo)
9661 “Ie 10 1yonyey z' € 08Zv9l @jel ymolb 0503 uie N S0 eJjadse epodjo)
e0Z0j0.d
[/6w]  [9.] (%]
[1/6r]  3julodpua awi] t0oe) 13)eM adAy
90uUdl9ydy  S9ON Iy enjep jJs9] uoudyuy dx3z ssaupJeH 1 Hd 3seo1 3s9] Vv Afund saipadoud sajoadg so9joadg

‘SWISTUBSIO I1eMUSAT) 0) udJAxoxdirAd Jo A3rorx03 9ndy "7V 91qeL

B)Bp A)101X0) dnpenbe pafreya(q ‘7 xipuaddy



€C

200z “Ie e JedeN

G661 “1B 19 IV

G661 “1B 19 IV

200z “Ie e JeheN

200z “Ie 1o JeheN

1861 “|e 19 IysoxeleH

9002 hm,c.zm:O Q dpussay a(g
6861 ‘deA pue yo

6861 ‘deA pue yo

6861 ‘deA pue yo

6861 ‘deA pue yo

6861 ‘deA pue yo

8861 “|E 10 EpEMEY|

9002 “le ¥e Ined

9002 ‘129400 pue jeleq
2661 ‘Nluey pue yseq
2661 ‘Nluey pue yseq
2661 ‘Nluey pue yseq
2661 ‘Nluey pue yseq
2661 ‘Nluey pue yseq
200z “Ie e JeheN

200z “Ie e JefeN

G002 “’[e 18 eyouInyis

uls
G00Z “'[e 18 eyounyis
G00Z “'[e 18 eyouInyis
€661 ‘BINOY pue sswepy

§002 ‘03
§002 ‘03
§002 ‘03
§002 ‘03
§002 ‘03
G661 ‘Ssineq pue Jajhel |
§002 ‘03
§002 ‘03
§002 ‘03
§002 ‘03
§002 ‘03
§002 ‘03

9661 “I€ 18 Iyonxey

ELNEIETEN

SL'yL6)
8z'/e
8z'/2

LLGLYL6'L

SL'yL6L

9Z'6

zz'e

zz'e

zz'e

e

SZ've
Gl'6'8
44

€2
0z'sL's
0z'sL's
1z'8L's
0z'sL's
61818
LL'GLLYL
9L'GL'YLYL
€1TL6')
zL'6'l
zL'e'l
LL'oL'e’L
6'8'L'¢

M © © oo

Sv

sajoN

DOONOOONTITITITITONNODANNNDONDNONMNMOOMO®M

MO~ NANANN

NN

0¢
9/€°0
Lo

0¢

0C
€200
ol >
¥120°0 >
¥120°0 >
¥120°0 <
1200
§100°0
0l >
21000
Lo

¥20°0
7100
¥00°0
0sclLe

§¢ <

100 <
100 <
100
€00
G100
(R
08102
08102
92

s

14

0S
09L¥v
[ven]

anjep

aouabiawa
Ajjepow
Ajjepow
aouabiawa
aouabiswa
aouabiswa
aouabiswa
Ayiqeyoyey
aouabiswa
uonednd
Ajjepow
Ajjepow
aouabiswa
aouabiswa
Ajjepow
Ajpunoay
aouabiawa
Buiyoyey
Buiyoyey
Ajjepow
aouabiawa
aouabiswa
Ajjepow

Ajjepow
uoISoj09
aouabiswa

uoponpoudal
ybus)
ybus)
uoponpoudal
uoponpoudal
uoponpoudal
ssewolq
ajel ymolb
ssewolq
ajel ymolb
ssewolq
ajel ymolb
ajel ymolb

jujodpua
}saL

00103
0603
0503

00103

00103
0503

030N

0301
0301
030N
0501
0101

00103
0503
0501
1203
¢/03
JASOE |
9¢03
0503

00103

00103
0501
0501
0501

030N

0301

030N
030N
030N
030N
030N
0301
030N
030N
030N
030N
030N
030N

0103

uoudl)

p.
pOL-2
pOL-2

p.

p.

aouabliawsa |yun

aouabliawsa |yun
aouabliawsa |yun
aouabliawsa |yun
aouabliawsa |yun
aouabliawsa |yun
P

polL

Jinpe o}

p.

pol
pol
pol
pe
p9-§
P vz-6L
pic
pic
pic
%4
pPvi
44
44

yel

yel
yel
ure

awlL
~dx3

1F6¢ Mmu S
2¥9C m S
2¥9C m S
c2oe-vel Mmu oS
1F6¢ Mmu S

9C mp
S
L¥6¢C S
L¥6¢C S
L¥6¢C S
L¥6¢C S
L¥6¢C S
mp S
14 mp oS
yx4 mp S
My S
My S
My S
My S

My
coe-vel Mmu oS
L¥GC Mmu S
My oS
My oS
My oS
S
14 o
14 o
126l €8¥L o
126l €8¥L o
0c-6L 7'8-C'8 E]
L¥vC Mmu o
o
o
S
S
S
S

[2.]

191em  adfy
L Hd  3sal 3say

z2zZzzZzzZzZ
~
o

186

S0
S0
S0
S0
S0
S0
S0

Z2ZZ2ZZZZZ2Z2ZZZZZZZ2ZZZZZ

16
16
16
16
00l
996

zZ2>zZzZzzZZ

586
586

> >

oL

oL

c'l6

> > > >

c'l6

=z

S0
(%]

v fung

TT091L109 1odar 10197 WATY

Jejsul Yy AlJes ‘pig aje)
Jejsul Yy AlJes ‘pig aje)
Jejsul Yy AlJes ‘pig aje)
Jejsul Yy AlJes ‘pig aje)
Jejsul Yy AlJes ‘pig aje)
Jejsul Uiy

Jejsul Uiy pue yig
Jejsul Uiy

Jejsul Uiy

Jejsul Uiy

Jejsul Uiy

Jejsul Uiy

ulel)s 8so9) ‘Iejsul Uiy
aeAJe| Jejsul Yy Auea
uleJ)s elog ‘Jejsul pig
66o

669

669

669

aeAJe| Jejsul Yy Auea
Jejsul Yy AlJes ‘pig aje)
Jejsul Yy AlJes ‘pig aje)
Jejsul Uiy

Jejsul Uiy

Jejsul Uiy

669

sa|juaAn(

sa|juaAn(

PIo ypz> ‘Jejsul sy
pIo Jypz> “Jejsulis)
pIo JypT> “Jejsulis)
pIo 1yz| >s8jeuoau

sajpadoud
sojoadg

snyouAyoluae) sepay
snjoidoqe sepay
snjoidoqe sepay
snjoidoqe sepay
snjoidoqe sepay
13dAbae sapay
13dAbae sapay
13dAbae sapay
13dAbae sapay
13dAbae sapay
13dAbae sapay
13dAbae sapay
13dAbae sapay
13dAbae sapay
13dAbae sapay
13dAbae sapay
13dAbae sapay
13dAbse sapay
13dAbae sapay
13dAbae sapay
13dAbse sapay
13dAbae sapay
13dAbse sapay
13dAbae sapay
13dAbae sapay
13dAbae sapay
13dAbae sapay
ejoasu|

npopusbjiy snjjsesy
npopusbjiy snjjsesy
xand ejuydeq
xand ejuydeq
eubew ejuydeq
ejeuled ejuydeq
eaoejsni)

€ 9 eqqib euwoy

€ 9 eqqib euwoy
ejfydoioep
ejeydeogns
BljaLIaUYoIIOPNaSH
ejeydeogns
BjjaLIaUYoIIOPNaSH
ejeydeogns
BljaLIaUYoIIOPNaSH
ejeydeogns
BjjaLIaUYoIIOPNaSH
aeb|y

esadse epodjo)
eozojold

so9joadg

‘SWISTUBSIO I19JeMUSAT) 0) UFAX0IdLIAd JO A31OTX0) OTUOIY)) "7 TV J[qBL

WIALI



TTO91L109 Hodar 193 T INATE v
8661 “[E 10 lesey| 6 ¢ €800 Ayjepop 0503  9dousbiswsa [yun yré Mp S 9'96 Jejsul Uiy snjejosejebuinb xajnd
6661 1219 IV VXA 4 [ Ayjepow 0603 poL-L €782 My S N 16 oENlE| snjelosegebuinb xainy
6661 “1e 19 IV PrANn 4 62°0 Ayjepow 0503 poL-L €782 My S N 16 oENlE| snjelosegebuinb xainy
2661 ‘Nluey pue yseq 0zgL's ¥ 9l Aypunosy 8103 My S N Bbe snjelosegebuinb xaind
2661 ‘Nluey pue yseq 0zgL's ¥ 9l souabiawe 1203 m S N 669 snjeiosejebuinb xano
2661 ‘Nluey pue yseq Lz'gL's ¥ 09/ Buiyoyey 1203 My S N Bbe snjelosegebuinb xaind
2661 ‘Nluey pue yseq 0zgL's ¥ 9l Buiyoyey 6103 My S N Bbe snjelosegebuinb xainy
2661 ‘Nluey pue yseq 8e'glL's ¥ 9l Ayjepow 0503 m N Jejsul yw Aes snjejosejebuinb xain
200z “lejo lekeN  LL'GL'pL6L € 0z souabiawe 00103 zoe-vel Mmu 95 N G0  Jepsul yw Aues ‘pig el snjejosejebuinb xand
200z “Ie e JefeN SL'yL'6L € 0z souabiawe 00103 pL 1762 mu S N G0  Jepsul yw Aes ‘pig kel snjelosegebuinb xainy
€661 ‘BIIAOY pue sawepy 6‘8°2'c ¢ (74 aouabiswa 2301 p 9-G S0 snjerosejebuinb xajnD
/861 “’|e 19 lysoyeleH Z 9¥00°0 aouabiswa 0503 aouabliawsa |yun 9z Mmp 216 Jejsul Uiy susjied suaidid xaind
8861 “|e }o epemey| 6L'6'8¢ € G500 > souabiawe 0301 pL 62-¥¢ ¥'8 mu S N ] urels 9s09 ‘Jejsul Yy susjjed suadid xand
8861 “IeJo epemey| 6L'6'8¢ € G500 > souabiawe 0301 pL 62-¥¢ z6 mu S N S0 urels 9s09 ‘fejsul Yy susjjed suadid xand
8861 “’|e 1o epeme)y GL'6'8°c € oL > oousbiawe 00l D3 p. Mp S N S0 ulel)s 9so9) ‘Jejsul Yy suajjed suadid xain)
8861 “'|e 1o epeme)y| SlL'vl'6'8 € oL > oousbiswe 00l D3 p. Mp S N ] ulel)s 9so9) ‘Jejsul Yy suajjed suadid xain)
8861 “'|e 10 epeme)y| SlL'vl'6'8 € oL > oousbiawe 00l D3 p. Mp S N ] ulel)s 9so9) ‘Jejsul Yy suajjed suadid xain)
8861 “|e }o epemey| GL'vL'6'8 € oL > souabiawe 001 O3 pL mp S N S0 ulels 9s09 ‘fejsul Yy susjjed suadid xand
8861 “’|e 1o epeme)y 1€ v 9100 aouabiawa 0503 S N 216 ulens H1 ‘Jejsul Yy suajjed suadid xain)
200z “lejoleheN  /L'GL'vL'6'L € 0z dousbiowa 00103 pPL  TOE-tEL Mmu oS N G0  Jesul Yy Ales ‘pig oje| sndjedubiu xsjn9
200z “Ie e JeheN SL'yL'6L € 0z souabiawe 00103 pL L¥62 mu S N G0  Jepsul yw Ales ‘pig ke sndjedubiu xajny
S00Z ‘03 9 ¢ ol juswdojanap 030N p 8 2c6L 2T89L S A 6.6 Jejsuljs| ‘pjo Aep g SnUedl SNWOUOHYD
002 ‘SIHND pue eiepueqede A 6 € oL > oousbiawe O30N oouablowse |pun S S0 ulel)s pjal} Wolj seAle| snjordqns sejoydouy
002 ‘SIHND pue eiepueqede A 6 € oL > oousbiswe O30N oouablowse |pun S S0 ulel)s pjal} Wolj seAle| S81984191/n0 Sajaydouy
/861 “’|e 19 IysoyeleH Z 0EY0°0 aouabiawa 0503 aouabliawsa |yun 9z Mmp 216 Jejsul Uiy 1suaydajs sejoydouy
€661 | 19 EPEMEY Le'ze'e'8 € G200 dousbiowa 0503 o4 Mp S N S Y-LN uless Jejsul yiy Isuaydejs sejpydouy
€661 | 19 EPEMEY 0€'ze'6's € €700 dousbiowa 0503 o4 Mp S N S SNS utess ‘Jejsul Yy Isuaydejs sejpydouy
8861 | 10 EPEMEY Gl'e'8’e € ol > dousbiowa 00103 pL Mp S N S0 urels 9s09 ‘fejsul Yy Isuaydejs sejpydouy
2661 ‘Nluey pue yseq ge'Lz's ¥ 4 souabiawe ¥203 82-92 My S N Bbe Isuaydajs ssjoydouy
2661 ‘Nluey pue yseq ge'Lz's ¥ 4 souabiawe 6803 82-92 My S N Bbe Isuaydajs ssjoydouy
2661 ‘Nluey pue yseq 08 ¥ oLl Buiyoyey 1€03 82-92 My S N Bbe Isuaydajs ssfoydouy
2661 ‘Wuey pue yseq 08 ¥ 4 Buiyoyey zzod 82-92 My S N Bbe Isuaydajs ssjoydouy
2661 ‘Nluey pue yseq ve'8L's ¥ 4 Ayjepow 0503 82-92 My N Jejsut yyy Aes Isuaydejs sejpydouy
200z “lejo lekeN  LL'GL'YL6L € 0z souabiawe 00103 pPL  ZTOE-VEL Mmu 95 N G0  Jepsul yw Ales ‘pig e snjejnoewiipend “y
2002 ‘e 1o sekeN SL'vL6'L € 0z aouabiawa 00103 p. 1762 Mu S N S0 Jejsul Yy AlJes ‘pig aje) snjeginoewipenb “y
€661 | 19 EPEMEY Le'zee'e € ¥00°0 dousbiowa 0503 o4 Mp S N S d-Laq uess “Jejsul yiy selweb sefoydouy
€661 |10 EPEMEY Le'zee'e € 86000 dousbiowa 0503 o4 Mp S N S ¥-Q1Q uess Jejsul yiy selweb sefoydouy
€661 | 19 EPEMEY 0€'ze'6's € G200 dousbiowa 0503 o4 Mp S N S SNS UlessJelsul Uiy selweb sefoydouy
€661 | 10 EPEMEY zeee ¢ 11000 dousbiowa 0503 o4 Mp S N S Jejsul yiy nineJej sejaydouy
002 ‘siHnD pue esepueqede ee'e’L € ol aouabiawa 2301 Mu 298 N S0 Jejsul Uy pue pig S81984191/n0 Sajaydouy
8861 ‘epue)| pue ebeuem| ze'8z'8'e ¢ G00°0> sisauabolwlads 0301 ysgy Mp S N ajew ‘Jejsul Yy sIsusoeqeleq sejaydouy
8861 ‘Epuey| pue ebeuem| AN TA S00°0> uopisodino 0301 usy Mp S N olewsy UBjsuUl Yy SIsuedeqeleq sejaydouy
8861 ‘Epuey| pue ebeuem| ze'gzor'e € G038l Ayjepow SO usy Mp S N lejsulyyy  sIsusoeqejeq sejaydouy
8861 ‘epuey| pue ebeuem| ze'8T8 € 88 Ayjeow G601 usy Mp S N lejsulyyy  sIsusdeqejeq sejaydouy
8861 ‘epuey| pue ebeuem| ze'8T8 € 100°0> Ayjeow 0301 usy Mp S N lejsulyyy  sIsusdeqejeq sejaydouy
8861 ‘epuey| pue ebeuem| ze'eTe € ¥0'0 Ayjeyow 0501 usy Mp S N lejsulyyy  sIsusdeqejeq sejaydouy
€661 | 19 EPEMEY 1€'22'6'8 €  2¥000°0 dousbiowa 059l o4 Mp S N S ¥-0dO “ejsul yiy snueuwq|e sejaydouy
€661 | 10 EPEMEY 0€'ze'6's € 9100 dousbiowa 059l o4 Mp S N S SNS uless “Iejsul Yy snueuwq|e sejaydouy
€661 ‘BAINOY pue sawepy 62'6'8'L't € o4 dousbiowa 0301 P 9-g S0 snueuwq|e sejaydouy
200z "o lekeN  /L'GL'pL6L € 0z souabiawe 00103 P.  ZTOE-VEL Mu 9§ N G0 Jepsul yw Aes ‘pig e snyouAioluse; sepay
[/6r] [2.] (%]

jujodpua awin] 191em  adfy sajpadoud

ERIEYETEN| S9JON Iy anjep JS9]  uou{I) ~dx3 1 Hd )s9] 3¥s91 Vv And so9joadg s9joadg



14

05§07 pue 0607 WoJj paiendjed G

"SUOI}Je.}USdUOD PaINSeaW Ueal Uo Paseq S)nsay

/6w £900°0 S! 0301

‘pues Jo JaAe| wo g Buipnjou|

"%0¢

payoeal elenbe |0J3u0d 8y} ul Ayjelow [ednd usym pajeulwia} Sem 39} 8y "Ies|d Jou awi} ainsodx3
"aJNUEBW USXOIYD Y)IM WNIpaW [eloyiuy

"pOOy |EWIUE PUE UEBI] JO Junowe abie| yum wnipaw [eloyy

sj000j0.4d Aesseolq piepuels QHM 03 Buipiodoy

/6w 99°0 = 06971

*Apnys Jawuoy e wouly ejep Ajgeqoud ‘spoyjaw ul paquosap jou Apnis

JUSWIPSS Ul UOIEIJUSIUODI-YAA L

aAllap 0} 9|qissod jou ‘aseyd Jajem Ul SUOIJEIIUSDUOD |Bf)iUl [BUILLOU UO paseq julodpus ‘}sa) Jajem payids
‘sbba Ae| pue ajew 0} pamojje aiam sb6s Jo Juswieal) Joye pabiswa ey} S)Npe [NySsadNs ||y

“/Bw 110 = 0601

(%g.) snpoidgns uy pue (%8.) seroejiolno “uy

uolonpal jueoiubis ‘ainjeiadwa) ‘Jajem Jnoge ejep ou ‘uonelnp “dxa paulwlalap jou ‘sjuswiiadxa pial4
‘pouiad jey} Jaye pajen|eAd alom s)sd} ‘ainsodxa Jnoylm sAep 9 1xau Ag pamoj|o} SInoy g Sem ainsodxg
‘ules)s a|qndaosns ay} 4oy 0GDT dY} UBY) JOMO| SeM }S8) SIU} Ul UIEJ)S JUB)SISaI 10} 0GDT ‘Ulel}s Juelsisay
'SapI01}0asul 0} A)jIgdaosns [BWIOU SMOYS UDIYM UIEANS

‘alnsodxa Jaye sAep |z pajou S}oayd ‘uollppe auo AluQ

'sdno Jaded ul ainsodx3

"}$9) 40} pajiodal Jou ‘|osjuod ul %] ‘ybiy 00} Ajqeqo.d JUBA|OS UONBIJUBIUOD)
"a]qey} siy} ul paidod sjiejap |je jou ‘ebenbue| asanbnyod ul payuodal Apnis
‘wsiid pedydels Buisn paje|nojed gL.03

*Ajjerow papiooal Ajiep ‘ynpe o} @ousbiswa [ipun uolsodxa snonuiuoD

500z ‘03 e 1 ¢y Augowwn ‘ybus) O30N
500z ‘03 z 1 0g < Ayiqeyoyey 0301
7661 “e 1o so|hel | eY'Zr'6'8 € o] souabiawe 06 03
W € 02100 souabiawe 0503
! ov ¢ 02200 dousbiowd 0503
1861 “|e 19 IysoxeleH W € 0€00°0 dousbiowd 0503
1861 “|e 19 IysoxeleH ov ¢ 1£00°0 dousbiowd 0503
1861 “|e 19 IysoxeeH or ¢ 16000 dousbiowd 0503
[/6r]
jujodpua
ELITEIETEN] S9JON 1Y anjep JS9]  uoudI)

TT091L109 1odar 10197 WATY

£14 /6w 1,9000'0 = G601 €2
[e14 (%)) pasn Jusajos yonwi 00 ZZ
i ‘Ayijeriow 1oj 067 @Y} SI YOIUM ‘UOIEIUSDUOD BUO Je palsd] |z
(%2 ‘Ajijeliow 1oj 0§D dY} SI YOIUM UOIJBJIUSOUOD SUO Je PaJsa]  0Z
9ouabiawa Jo uonIqIyul %00} ‘UolBIUSOUOD
A4 1S9} oM} Je Ajuo pajsa) ‘jod yoes Jo a4juad ay) je paoe|d abed e ojul pases|al alom seAle| ‘yuswiiadxa plal4 6l
34 "UOIJIPUOD }$3) JNOGE UONELWLIOMUI JBYJ0 AUB JNOYYM ‘1861 OHM O} Buipioody 8|
oy ‘b1 ‘ainjesadwa)- uonpuod JoopinO /|
6¢ 'sqny oise|d u ainsodx3y 9}
8¢ "0307 Je uoniqiyul 8ousbIBWS Jo %001 Gl
1€ "SUO[}esjuUadUOD I8} oM} AlUO ¥
9€ /6w 190000 = 0601 €L
ge ‘sse|b jou Aj@y| }sow ‘,sjod ajgesodsip, ut ainsodx3 gl
e ‘Ayignjos Jayem anoge Jeq4 ||
€€ “(ulw g 1oy pajioq sajem ||/Aey B g} )uoisnjur ssrem/Aeq QL
e ‘moj oo} Auind 6
1€ “J/uonenwuoy 6w ul Jo 7/ 1°e B ul payodal JI Jesjd JoN 8
oe ‘elep JoBXa ou Yym joessge AluQ /
*Z = A)IpIIeA S| SIU} SHWI| XSIJ [BJUSWUOIIAUS JO UOBALIBP 8y} Jo 8sodind 8y} Jo4 "‘pazAjeue jou s| punodwod

62 asneoaq pue siajaweled Ajijenb Jajem Jo Juswainseaw UO UOIEJUSWINDOP JO 3OB| JO asneosaq a|qejdadde jou :yyd 9
8z /6l 0z00s1 03071 S
12 ‘papodal jou Apind [eojwayd ‘Ajund [eolwayooipey 1%
9z "UOIJEJJUBDUOD }88} BUO AlUQ [
sz "SUOI}E.JUSOUOD [BUILLIOU JO %08 UIYNM SUOIIBIIUSOUOD PaINSEI Z
vz ‘I'B UOIJBJjUSOUOD [BUILLOU UO PaSE] }Nsay 1
:S9JON

P S6 L1-0b 98-8 4 A Tl6 sbba ssiyAuwr snyouAyi0ouo

P S6 L1-0L 98-8 4 A Tl6 sbbe ssiyAw snyouhyi00uo

s99sId

S N S0 Jejsul | Jajiqnu wnyipadAjod

oouablowse |pun <14 we 216 uiens OHM ‘sbba BOI]SaWop eaSnyy

oouablewse |pun 9z we 2.6 uiens OHM ‘sbba BOI]SaWop easnyy

@ouabiawa |un 9z we 2’16 ules}s OHM ‘PIO P BOIjSAWIOP BISNY

@ouabiawa |un 9z we 2’16 ules}s VNSO ‘plo py BOljSAWIOP BISNY

aouabiawa |un 9z we 2’16 ulesys OHM ‘pPIo Py eOlISOWOP BIOSNY

[2.] [%]
awin] 191em  adfy sajpadoud
~dx3 1 Hd )s9] 3¥s91 Vv And so9joadg s9joadg

WIALI



T2091L109 1oda1 10130 T INATY

Ajjignjos Jayem anoqy g
Mo| 00} Ajlind |

:S9JON
000z ‘swelboud apionsad Jo 3o v 02€< Ajjeyow 0501 y 96 snjebaliea uopoulidAD
8661 “Iele umoig A" € Sv8 Ayjeyow 0501 Y96 e G2 9/ Mmu S N 4 ww /g ‘Inpe o} ojiusAn( aje| Jayiubis (16nwopnasd
s99sId
000z ‘swelboid apionsad 4o a0 14 0L Ayjepow 0501 u96 elyeq sisAweorowy
9661 “Ie e umoig l € 86 Ayjepow 0501 Y96 §lec G2 9. Mmu S N 4 wo 9L"0FLt'Z UNPY siuiooinus] Jepues]
eaoejsni)
[/61] [e%]  [90] [%]
a0Ualaydy SIAJON 1y onjep julodpuajsa] uoudyu)y awiy-dx3g  Ajuies 1 Hd i3emisa)] adAyise] v Ajung sojpadouid sajoadg s9joadg

‘SWISTUBSIO duLIBW 0) UQJAXO0IdLIAd JO AIIOIX0) INJY "€°7V Q[qeL

9¢



72091L109 1oda1 19197 IWATI

‘Z= A)Ip1jeA s siy} uoneAlIap Jwi| }Si [BJUSWUOIIAUS JO 8sodind 8y} J04 ‘painseaw jou s| punodwod asnesaq pue siajeweled Ajjjenb Jajem JO JuswWaINSeaWw UO UOIIBJUSWINIOP JO 3OB| JO 8snedaq d|qejdadoe Jou ‘¥yd §
%G1 sem [eainns abejusoiad j0u0)

pasn UoIje.juaduUod }s8) dUo AlUQ €

sjyblom AIp B se painseaw sem yymolis) g

l

N

:89]0
500z ‘03 S 4 10023 uoyonpoudal O3ION P8 o4 N %6 sajiuaAn( snojuode/ sndoubi |
500z ‘03 ] 4 1002 Ayepow ‘ones xes ‘Juswdojarsg O30N  PS o4 N %6 sajiuaAn| snojuodef sndoubi |

500z ‘Aeuuayop pue Auagn | €T 4 oL > uoneinp juswdojersp 0301 PYL 0z o4 mu d N pIO Juz)> ‘oBAJE|  lIsLeYy snadouedoiypyy

500z ‘Aeuusyop pue Auagnl '€z € 0Lz Ayjepop O30N PE€l 0z o4 mu d N pIO Juz)> ‘@BAJE|  lIsleYy snadouedoiypyy
500z ‘Aeuuayjop pue Auagn | €T 4 0Lz UmoI9 030N PPl 0z o4 mu d N pIO Juz)> ‘eeAJe|  IIsLeYy snadouedoiypyy

G00Z ‘Asuua)joly pue Auagn) [ Z oL > uorjelnp juswdojanaq 03071 POZ 0z [e74 Mu ¥4 N plO Jyz > ‘@eAle| o1bnd sejouowseied

500z ‘Aeuuayjop pue Auagn | €C 4 0Lz Ayjepopy 030N P1LL 0z o4 mu d N plo 1yz|> ‘oene| olbnd sejeuowoered

500z ‘Aeuuayjop pue Auagn | €T 4 0Lz umoib O30N POC 0z o4 mu d N plo 1yz|> ‘oene| olbnd sejeuowoered
S00Z ‘03 L L 180 uononpoudail O30N P8  9C-¥¢ 12-92 S'8-08 4 A €G6 PIOJupe> Ueisulls) elyeq sisAweotowy
eaosejsni)
[/6r] %] [90] (%]
jujodpua awi} 19)em  adfy
a0uUalayay S9ON 1y anjep j)s9] uoudy -dxg AMjuies 1 Hd 3s9] 31s9] v Aung seamuadoud sajoadg s9joadg

*SWISIUBSIO duLIeW 0} UJAX0IdIIAd JO o1UOIY)) H'7V J[qBL

WIALI



28

Appendix 3. Description of mesocosm studies

Study 1

Species; Population; | algae; cladocerans; copepods; ostracods; rotifers
Community

Test Method indoor microcosms

System properties eutrophic, 18 | volume

Formulation Pyriproxyfen 10EC, 102 g as.L”

Exposure regime single application below water surface
Analysed

Temperature [°C] 18.6-20.6

pH range

Hardness [mg

CaCOy/L]

Exposure time 3d

Criterion NOEC scute

Test endpoint Community

Value [ug/L] 5

GLP Y

Guideline -

Ri 2

Reference EC, 2005 (study of van Wijngaarden, 2004)

In the DAR for pyriproxyfen, an indoor microcosm study performed with Pyriproxyfen 10EC in
compliance with GLP is evaluated. The present evaluation of the microcosm study is solely based on
the summary of the microcosm study in the DAR.

The cosm contained a plankton-dominated community consisting of algae, cladocerans, copepods,
ostracods and rotifers. The microcosms consisted of an all glass cylinder to which a 2 cm thick layer of
mixed sediment from an uncontaminated eutrophic ditch were added. The cosms received a single
application below the water surface to reach nominal treatment levels of 0, 0.02, 0.08, 0.32, 1.2, 5 and
20 pg as/L after gently stirring. Control microcosms were treated with water only. Each treatment was
tested in three replicate cosms. An additional microcosm was set up at 5 pg as/L to investigate
dissipation of pyriproxyfen. Two further microcosms were used to provide control samples for
chemical analysis.

Samples of water for determination of pyriproxyfen concentration were taken from all dosing solutions.
In addition, water samples were taken to determine the actual concentration before pesticide application
and on days 1, 3, 7, 14, 28, 42 and 56 days after application.

Chlorophyll-a content of phytoplankton and the species composition of the zooplankton were
determined 8 and 1 day before application and 3, 7, 14, 21, 28, 35, 42, 49 and 56 days after pesticide
application.

Calculations and statistics

Multiple t-test of Williams, multivariate analysis using Principal Repose Curves. NOECs per sampling
date were determined by applying the Williams test to the sample scores of the first principal
component of each sampling date. Statistical significance of treatment effects at the community level
was tested using a Monte-Carlo permutation procedure.

RESULTS

Chemical analysis

In the DAR it is reported that levels of pyriproxyfen in dosing solutions ranged from 96 to 105% of
nominal. The level of pyriproxyfen in samples of microcosm water collected within 1 hour after
treatment was between 100 and 108% of nominal at test concentrations of 0.32-20 pg as/L. Actual
concentration after 1 hour was 138% of nominal in the 0.08 pug as/L treatment and 415% of nominal in
the 0.02 pg as/L treatment. At the latter concentration, pyriproxyfen concentrations in duplicate
samples from individual microcosms differed by a factor of 2.3, 7.7 and 13.4. According to the author
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of the original report (Van Wijngaarden), the high variation was considered to be an artifact of
sampling at very low concentrations. For risk assessment under 91/414/EEC, the evaluators of the DAR
reasoned that there is no impact on the study validity since conclusions are based on nominal
concentrations and measured concentrations in general exceeded nominal concentrations. Moreover,
the DAR-evaluators added that NOECs and LOECs were established at a concentration with acceptable
analytical confirmation.

In the additional fate microcosm at 5 pg as/L, pyriproxyfen concentrations in the water decreased from
5.1 pg as/L at <1 h post application to 0.012 ug as/L after 7 days. Later on, the actual concentration had
dropped below the detection limit of 0.006 pg as/L. The first order DTs, value was calculated to be 0.8
days and the DTy value 2.6 days.

Chlorophyll

Concentrations of chlorophyll were very low throughout the test. Therefore, no NOEC-determination
could be performed. Inspection of the data suggested that no treatment related response occurred and
the NOEC for chlorophyll content was suggested to be > 20 pg as/L.

Cosm water

No concentration related effects were observed for community metabolism indicators, i.e. temperature,
oxygen concentration, pH and conductivity. Some isolated statistically significant deviations were
found but these were considered no to bear any ecological significance. Thus, the NOEC for
community metabolism was considered to be > 20 pg as/L.

Zooplankton

Effects on zooplankton populations were summarized as presented in the table below. This table is
copied from the DAR (table B.9.19 in the DAR).

Table 1 NOECs (g as/L) per sampling date for zooplankton populations and community. Concentrations >
NOEC showed significant increases (1) or reductions (| ). NOECs based on poor data are not shown.

sampling day
Parameter -8 -1 3 7 14 21 28 35 42 49 56
Cladocera
Daphnia gr. galeata 5() 1.20) S 50) 5Q)
Cladocera total 5(1) 5(0) 5() 032
Ostracoda 5 (i)d 5 (i)d
Copepoda no treatment related effects
Rotifera
Anuraeopsis fissa 0.02(1)° 5 5) 5 5
Polyartha remata 5() 5() 5 5() 5M 5()
Keratella quadrata 5 ())° 5(1) 5 50
Rotifera total 5D 5D S5
Community” 5 5 5 5

* Determined by William’s test applied to the sample scores of the first principal component of each
sampling date (p<0.05).

No clear concentration—response relationship, isolated observation late in study.
¢ Before treatment. Therefore, not treatment related.
¢ Low and scattered abundance numbers, no concentration-response relationship. NOEC not valid
because data not suitable for adequate analysis.
¢ One isolated observation, no concentration-response relationship.

No consistent treatment related effects on ostracods and copepods were recorded. Most sensitive
zooplankton species was recorded to be Daphnia group galeata. This species showed reduction on the
first sampling day (day 3) and on day 28 at 20 pg as/L but the population recovered within 35 days. At
5 pg as/L, a significant reduction of density on day 3 was observed, but density had recovered after 1
week post-application. Based on this latter effect, the NOEC,qpunation Was considered to be the 1.2 pg
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as/L treatment. Most rotifer populations were back to normal levels with 42 days. Abundance of
Keratella quadrata was however reduced until study termination at 20 pg as/L.

PRC analysis identified a NOEC ommunity 0f 5 pg as/L on basis of statistical significant deviations of the
20 pg as/L treatment between day 0 and 12 (recovery on day 28). The authors of the original report
(van Wijngaarden) set the NOEC of the microcosm study at 5 ug as/L, based on a clear long-term
effect (increase in K. quadrata) with no full recovery within 8 weeks. Also the NOEAEC is set at 5 pug
as/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? No, the system is small-sized and
does not contain any macroinvertebrates.
2. Isthe description of the experimental set-up adequate and unambiguous? Yes.
3. Isthe exposure regime adequately described? Yes. The substance disappears rapidly from the
system. Therefore, the study can only be used for derivation of a MAC-value.
4. Are the investigated endpoints sensitive and in accordance with the working mechanism of the
compound? Yes.
5. Isitpossible to evaluate the observed effects statistically? Yes.
This criteria result in an overall assessment of the study reliability. The study is considered to be less
reliable (Ri 2).

Evaluation of the results of the study

For acute effects (3 days post-exposure), the NOEC is the 5 ug as/L treatment. Since actual
concentrations ranged from 100 to 108% of nominal one hour after application at test concentrations of
0.32-20 pg as/L, the nominal value of 5 pg as/L as measure of initial concentration is considered to be
the NOEC of this study
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Schaefer and Miura (1990)

Species; Population; zooplankton, macroinvertebrates, fish
Community

Test Method outdoor macrocosms

System properties riceplots, 37.2 m’

Formulation Pyriproxyfen 10EC

Exposure regime two applications with 3 weeks interval, at water surface
Analysed Y

Temperature [°C]

pH range

Hardness [mg

CaCOy/L]

Exposure time 24 h

Criterion NOEC.cute

Test endpoint

Value [ug/L] <11

GLP

Guideline

Notes poor statistical analysis

Ri 2

Reference Schaefer and Miura (1990)

The study was conducted in experimental rice plots of 37.2 m’. Average water depths of control, high-
and low-rate plots were 21, 18.5 and 16 cm, during the first application and 21, 20 and 20 cm during
the second application, respectively. The plots were supplied with water from a reservoir where deep-
well water was stored for irrigation use. In one corner of each plot, a sump was excavated and enclosed
with wire screen to provide a holding area for bluegill sunfish. The fish were used to measure potential
bioaccumulation of pyriproxyfen.

Plots were treated twice with three weeks interval at 0.05 kg as/ha (three replicates) and 0.11 kg as/ha
(three replicates). Controls and both treatment levels were replicated three times. Rice plant growth
during the first application was in the joining stage; most of the water surface was open to air and
plants were 10 to 15 cm above the water surface. During the second application most rice plants were at
the booting stage and the entire surface was covered by the rice canopy.

Water, sediment, soil, algae, fish and macrophytes samples were taken on regular basis to determine
pyriproxyfen concentrations. Plankton, benthos (drag-netting) and nekton (trapping for 24 hours) were
sampled throughout the experiment at least once a week.

Calculations and statistics

Statistical analysis by ANOVA. Control and treatment means were compared with Duncan’s multiple
range test. To compare the controls and the high and low treatments, the ratio of means before and after
treatment were calculated for each organism. From the article is extracted by the present evaluator that
this implies that a mean density for the whole post-application period is calculated and statistically
analysed.

RESULTS

Chemical analysis

Fortification of water samples at 5 ug/L showed an average recovery of 92.2% = 1.9%. At the low
application rate, actual concentrations ranged between 6.3 and 17 pg/L (mean 11 pg/L) 1 hour post-
application. On day 1, actual concentrations ranged between 0.59 and 9.0 pg/L (mean 1.1 pg/L). On
day 2 and afterwards, actual concentrations had dropped below the detection limit of 0.05 pg/L. The
second application resulted in actual concentrations of 6.2-9.7 pug/L (mean 7.5 pug/L) 1 hour after
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application and 0.21 — 0.62 ug/L (mean 0.4 pug/L) one day after application. Thereafter, actual
concentrations had dropped below the detection limit.

At the high application level, actual concentrations were between 16 and 58 pug/L (mean 33 pg/L) 1
hour post-application. On day 1, actual concentrations were between 0.56 and 6.4 pg/L (mean 3.5
pug/L) and on day 2 between 0.21 and 0.76 pg/L (mean 0.52 ug/L). On later sampling dates, the actual
concentrations had dropped below the detection limit. The second application resulted in actual
concentrations of 6.2-9.7 pug/L (mean 7.5 ug/L) 1 hour after application and 0.21 — 0.62 ug/L. (mean 0.4
ug/L) one day after application. Thereafter, actual concentrations had dropped below the detection
limit.

The lowest detectable limit in mud samples was 1 pg/L. No pyriproxyfen was detected in any of the
mud samples. Thus, it was concluded that pyriproxyfen did not accumulate in the soil.

The lowest detectable level in fish tissues was 5 ug/kgpy, recovery 95-99%, depending on body parts.
Highest residues were found on the first days after application, ranging from 0.079 to 0.77 mg/kgpy in
the lower treatment and from 0.22 to 3.88 mg/kgy,, in the higher treatment. No residues in fish were
found in any of the treatments after 3 days. Therefore, it was concluded that no long-term accumulation
occurred at these high treatment rates.

The lowest detectable limit in rice plants was 5 pg/kg. Actual concentration was highest 1 h to 1 day
after application. Actual concentrations were between 0.37 and 1.013 mg/kg in the lower treatment and
between 0.49 and 6.19 mg/kg in the higher treatment.

Invertebrate sampling

Dipper collections

Hydra, planaria, nematodes, rotifers, crustaceans, aquatic earthworms and immature insects
(damselflies, dragonflies, corixids, beetes and mosquitoes) were collected by dipping. Most abundant
collections made by dipping were cladocerans and copepods. Ostracods were collected but because of
their locomotion, numbers were considered not to reflect the actual numbers present in the plots.
Immature insects and other invertebrate collections were sporadic. Therefore, only copepod, cladoceran
and rotifer collections were examined statistically. Mean densities of these populations were
significantly different in the treatments compared to the control. From a figure in the article can be
extracted that mean densities of Cladocera were higher in the control compared to both treatments
during the whole assessment period. For Rotifera, no dose-response curve can be extracted from the
figure. For Eucopepoda, a deline in mean numbers is observed before and until 8 days after the first
treatment. Thereafter, mean control densities of Eucopepoda are similar to mean densities in the
treatment.

Drag-net collection

Twenty groups of organisms were collected by this method. Nine groups were regularly collected.
They were Oligochaeta, Podocopa, Chironomidae, Zygoptera, Anisoptera, Turbellaria, Notonectidae,
Gastropoda and Hydrozoa. Groups periodically found in the collections were Nematoda, Hirudinea,
Corixidae, Belostomatidae, Gerridae, Veliidae, Ceratopogonidae, Tabanidae, Procoela (tadpole) and
Osteichthyes (fish). Periodically appearing groups were not statistically analysed. Means of
Notonectidae and Hydrozoa densities in the controls were not significantly different from the
treatments. Oligochaeta, Podocopa, Chironomidae, Zygoptera, Anisoptera, Turbellaria, Notonectidae,
Gastropoda and Hydrozoa densities in the controls were significantly higher compared to the densities
in the treatments.

At this point of the article, the article stops. Only the statistical analyses of densities gathered by traps
is presented, but no graphs and test are available. In the table presenting statistics on trap collected
invertebrates, mean densities of Hydrophilidae, Dytiscidae, Notonectidae, Anisoptera, Zygoptera and
Lycosidae are analysed. Only for Notonectidae and Zygoptera statistical differences between controls
and treatments are reported.
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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? Unclear, acclimatisation of
the rice plots is not reported. Fish were present “periodically”. If fish were present in all cosms
before the first pesticide application is not reported. Moreover, currently it is unclear how
acute effects on tropical systems can be translated to moderate climates.

Is the description of the experimental set-up adequate and unambiguous? Yes.

Is the exposure regime adequately described? Yes. The substance disappears rapidly from the
system. Therefore, the study cannot be used for derivation of a MPC-value.

Are the investigated endpoints sensitive and in accordance with the working mechanism of the
compound? Yes.

Is it possible to evaluate the observed effects statistically? No. Statistical evaluation as
described in the article is unsatisfactory. Mean densities during the whole experimental period
after the first application were averaged and subjected to an ANOV A-analyses followed by
Duncan’s multiple range test. On basis of the data presented in the article no statistics can be
carried out. However, although only very basic statistics had been carried out using mean
densities of populations during the whole assessment period of 52 days, the NOEC of the
present study can be set < low application rate, because even the mean densities over the whole
assessment period show statistical deviation of both treatments from the control. At the low
application rate, actual concentrations ranged between 6.3 and 17 pg/L (mean 11 pg/L) 1 hour
post-application. Thus, the initial NOEC is < 11 pg/L .

This criteria result in an overall assessment of the study reliability. The study is considered to be
not reliable (Ri 3), due to uncertainties about the test system and poor statistics. Furthermore, the
system is not considered representative for moderate climates.
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