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The Ostracoda showed a significant decrease at 5.6 and 17 ug as/L during the period of day 1 to day 49. At 0.2
g as/L, a significant increase of Ostracoda abundance was found from day 20 to day 49. For the Cyclopoida a
decrease 1s found for all concentrations > 0.2 pg as/L for the period day 1 — 49. From day 63 on, only a

significant increase in Cyclopoida is found for the highest treatment.
Emergent insects.

PRC analysis showed that abundance of emergent insects was affected by concentrations > 0.62 pg as/I. during
the timeframe of day 6 - 49. The effects appeared to be caused dominantly by Chironorus and Chaoborus.
Diversity and similarity indexes only showed some significant differences at the highest treatment levels but after
day 49 no significant differences between treatments and controls were indicated by the 2 indexes. Significant
effects were found for the 2 highest concentrations for the total abundance and Chironomus for the period day 1 -
49. For Chaoborus, effects were significant at levels > 0.62 ng as/I. for the period day 6 - 49. For
Ephemeroptera, no significant differences were found.

Macrophytes.

Macrophytes were not monitored during the test period.

Conclusion

From the results, the author established a NOEC.qmmunity 0f 0.066 pg as/L.. Based on the recovery of the
community an EAC (Ecological Acceptable Concentration) of 5.6 ug as/l. was established. According to the
author at this concentration complete recovery of the affected communities within the period of the experiment
(91 days), indicating no long term effect for the zooplankton assemblage.

Remarks by RMS

Fate part of study was evaluated in Document IIIA reference point 7.1.2.2.2/04. Author reported total recovery
just after application as 83 %o, 69 % in water and 14 % in sediment. As was pointed out in Document ITTA
reference point 7.1.2.2.2/04 the mass balance for the highest dose level 1s 64, 126 and 65 % (average 85 %),
mass balances for the other levels cannot be calculated. Metabolites were not analysed.

According to the EU guidance document on Aquatic Ecotoxicology, effects in micro- or mesocosm studies may
be classified according to Brock ef al., (2000). For this study an adapted classification is used, in which
especially the duration of the effects is taken as an extra criterion:

+ Class 1. no observed effects

s Class 2: slight effects. (a) slight and transient, and (b) short-term and/or quantitatively limited response of
sensitive endpoints, and (c) on individual time-points;

o Class 3. farge, acutesshort-term effects, lasting < 8 weeks: (a) a very clear response of sensitive endpoints,
but a total recovery within 8 weeks after the last application, and (b), the total time span of effects does not
exceed 8 weeks, and (c) "temporary effects on more sensitive species”, or "temporary elimination of
sensitive species', or "temporary effects on less sensitive species or endpoints”, and {d) on some
consecutive time-points;

s Class 4 /arge, acutesshort-term effects, lasting > 8 weeks, but full recovery within 8 weeks post last
application. a very clear response of sensitive endpoints, but a total recovery within 8 weeks after the last
application, but the total time span of effects is larger than 8 weeks and on some consecutive time-points;
or
large effects in short-term test. very clear effects (e.g. large reductions of functional endpoints and
elimination of sensitive species) during the whole test, though the test duration is too short to demonstrate
a complete recovery within 8 weeks after the (last) application of the pesticide;

s Class 5 farge, long-term effects, without recovery. (a) very clear response of sensitive species and

recovery of species after >8 weeks after the last application, and (b) "long-term effects on more sensitive



Abamectin Product Type 18 Ctgb February 2010

species", or "elimination of sensitive species”, or "effects on less sensitive species or endpoints”, and (c)
on various consecutive time-points.

Phytoplankton.

Univariate analysis of phytoplankton species were not given in the report. The principal response curves showed
an increase of phytoplankton from day 6, lasting until day 77 for the 1.8, 5.6 and 17 pg as/L treatment.
Significant differences are however found on a number of individual points in time, not in an unbroken serics.
Therefore these effects are classified as class 3 effects. For the 0.62 pg as/LL treatment, a smaller and shorter
lasting effect is found (two time-points), on day 63 and 91 significant, as calculated with the Jackknife method.
The 0.62 pg/l. treatment were classified as class 2 effects, because significant effects computed with community
parameters took place on only 2 not connected points in time. For the 0.066 pg/l. treatment the Bray-Curtis
similarity index shows some significant differences. Since these differences are not dose related and only found
for this index, they are not taken into account for the classification of the effects. For the 0.2 pg as/I. treatment a
siginificant increase was found after 63 days, and these effects were classified as class 2 effects.

Zooplankton.

The PRC analyses of the zooplankton and the testing with the Jacknife method showed no significant effects at
0.006 ng as/L (class 1), effects at one point in time at 0.2 pg as/L (class 2), a significant decrease at 4
underbroken points in time for the 0.62 and 1.8 pg as/L treatment (class 3) and a significant effect from day 1 to
49 at 5.6 and 17 pg as/L.. These treatments appear to be recovered at day 63. Since the 8 weeks limit is between
49 and 63 days, the effects are classified as class 4 effects.

For the Rotatoria (Keratella quadrata) a significant decrease was found in the period 1 — 49 days in the two
lowest and highest treatments. These effects are classified as class 3 effects, since the PRC shows a clear
recovery at day 49. Individual points of time were not tested, but at tue 0.61 and 1.8 pg as/L treatment clear
effects appeared to be visable at individual time points (class 2). Since the effects would thus not be dose related,
but clear effects nevertheles appear to be present, it is proposed to give all treatments class 2-3 effects.

For the Cladocera a clear significant decrease of abundance was found in the three highest treatments, however
with recovery within 8 weeks (Class 3). In the two lowest treatments an increase of Simocephalus vetulus was
found for a number of consequetive points in time (class 3).

For the Ostracoda the significant decrease at 5.6 and 17 pg as/L. during the period of day 1 to day 49 is classified
as class 3. Although not significant for the aggregated period 1-49 days, the 1.8 pg as/L treatment shows a clear
effect in the PRC and is classified as class 2. At 0.2 ng as/L, a significant increase of Ostracoda abundance was
found from day 20 to day 49, since these effect is found at this concentration only, it is not taken into account for
the classification.

For the cyclopoida, significant short term effect were found for all treatments > 0.2 pg as/L (class 3). In the
highest treatment in the second period analysed, a significant increase is found in the 17 pg as/L treatment. This
effect does not seem to be correlated with the decreasing effect in the first period analysed, so effects in this

treatment are classified as class 3 effects.
Emergent insects.

PRC analysis showed that abundance of emergent insects was affected by concentrations = 0.62 pg as/I. during
the timeframe of day 6 — 49. However, the Jackknife method showed that the macroinvertebrate community is
significantly different from the controls on day 91 in the 1.8, 5.6 and 17 pg as/I. treatments. Univariate analyses
for individual species showed no significant differences between treatments and controls on day 91. At this date,
numbers of emerging insects were relatively low, both in the treated as in the untreated cosms, although in the
treated cosms more often zero emerging individuals were found for one of the emerging families. Since number of
emerging individuals were also very low in the lowest treatments, in which no significant effects were found at
all, differences are considered not to be caused by the application. Moreover, the life cycle of the organisms
present in the cosms is completed within 2 months and a second generation of emerging nsects is probably not
affected due to very low compound levels. Furthermore, in some of the higher treatments, emergence of some
Notoneceta individuals was found, probably increasing the difference with the control as calculated with the
Jackknife method. In the second mesocosm experiment, described hereafter, no indications for a second effect on
emergence after recovery was found, and effects on the larvae of the organisms considered only suffered from
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Guidelines. The test 1s conducted in accordance with the Guidance document on testing procedures for Pesticides
m Freshwater Mesocosm (1991), the report of the Workshop on Aquatic Microcosms for Ecological Assessment
of Pesticides (1991), the European Workshop on Freshwater Field Tests (EWOFFT) (1992) and the Draft
OECD-Guidelines for Testing of Chemicals (1993), the Guidance Document on Higher-tier Aquatic Risk
Assessment for Pesticides HARAP (1998) and the proceedings of the CLASSIC workshop (Community Level
Aquatic System Studies-Interpretation Criteria) (1999).

Test design. Polyethylenc tanks (depth 1.5 m, diameter 3 m, volume 10 m’), located at the test site of Syngenta in
Stein, Aargau, CH, had been established in Spring 1996 and used for experiments since then. Sediment type
loam, layer depth ca. 15 cm at time of construction. Water was renewed on March 8, 2000 (1.5 months before
application), sediment was not replaced but did not contain residues of the product and metabolites tested in
1999. Water circulation was started on March 21, 2000, and stopped on the day of first application (May 9,
2000). The macrophytes present (Ayriophylium verticullatum and Potamogeton crispus) were planted in 1998;
the macrophytes were dominated by Elodea canadensis which had entered the ponds via natural colonisation.
Algae, zooplankton and other organisms were introduced with the water of the supply pond, macroinvertebrates
were introduced via aerial colonisation and by introducing sediment from the natural supply pond.

Application, concentrations, replicates. Test substance diluted in double distilled water and sprayed on the water
surface three times with a 7-days interval, on May 9, 16 and 23, 2000. Six dose levels, 3.47, 10.4, 31.3, 93.8,
282 and 847 g product/ha, equivalent to 0.071, 0.21, 0.64, 1.9, 5.8 and 17 g as/ha. Assuming complete mixing,
application rates are corresponding to 0.245, 0.736, 2.21, 6.63, 19.9 and 59.9 png product/L or 0.005, 0.015,
0.045, 0.135, 0.405 and 1.22 pg as/L. Three replicate tanks per dose and three controls. Water samples were
taken 7 days before application and at regular time intervals after application. Sediment samples were collected,
but not analysed due to technical failure.

Biological observations. Effects on zooplankton and phytoplankton were assessed a few hours and 1 and 3 days
after the first, second and third application and on day 7, 21, 35, 49, 65, 77, 91, 105 and 119 after the third
application. Emerging insects were assessed 7 days after the first, second and third application and 21, 35, 49,
65, 77,91, 105 and 119 days after the third application. Macroinvertebrates were sampled 2 days after the first,
second and third application and 15, 28, 43, 56, 71, 98 and 126 days after the last application.

For phytoplankton assessment, chlorophyll a was measured, number of cells were counted and individual species
of algac were determined; 4 whole column samples of 2.4 1. each were taken per sample. Zooplankton species
were identified and counted. Two depth integrated samples were taken using a 25 cm plankton net with 55 pm
mesh. The water volume sampled per sample was approximately 50 1. Emergent insects were captured using one
floating trap of 0.25 m’ per cosm, identified and counted. Macroinvertebrates were sampled using plastic
cylinders of 5 cm diameter X 5 em length as artificial substrate. Six cylinders were used per sample. Substrates
were left for 4 weeks in the cosm to be colonised.

Environmenial conditions. Weather condition on the days of application: day 1: wind speed 0.431 m/s, 18.2°C,
day 2: wind speed 0.605 m/s. 20.7°C, day 3: wind speed 0.527 m/s, 14.9 °C. No rain on all three days. During
the test period the average water temperature varied between 15 and 25°C. Oxygen concentration ranged between
99 and 242% saturation. The pH varied between 8.8-10.3 during the study.

Verification of concentrations. Water samples were taken from ponds with highest application rate and from the
control ponds, 6 hours and 1, 3 and 7 days after cach application and on day 14, 21, 35, 49, 65 and 77 after the
third application. Also, water samples were taken of all ponds 6 hours and 1 day after each application. Dose
levels 0.135, 0.405 ng as/1., and 1.22 pg/L. up to day 29 were analysed by diluting water samples with
acetonitrile (acetonitrile volume 6 %) and passing them over a Cjg-column. Columns were eluted with
acctonitrile, the eluate was made up to volume and analysed by HPLC-UV (245 nm), LOQ 0.1 pg abamectin /L,
recovery 87.4 — 144 %, average 104.1 % (n = 4, RSD 25.7 %0).

Dose levels 0.005 — 0.045 png abamectin/l, 1.22 pg/I. from day 29 onwards were analyzed by extraction on SPE
columns with solvent water/acetonitrile 1/1 (v/v). Samples were filtered before analysis by HPLC-MS, LOQ 1
ng/L, recovery 78 — 133 %, average 104 % (n = 9, RSD 19 %).

Calculations and statistics. For phytoplankton, zooplankton, macrozoobenthos and emergent insects the
community response is studied using multivariate (PRC) and univariate (Dunnett’s test) statistics. Endpoints
studied: total abundance, abundance of major taxonomic groups, abundance of individual taxa and taxon richnes.
One replicate of the 3 x 0.015 pg as/I. was left out of the analysis because this pond received only two
applications.

Results
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PRC analysis showed that abundance of emergent insects was significantly affected from day 21 - 91 at 1.22 ug
as/L, on day 70 and 91 at 0.405 ng as/L, from day 63 - 105 at 0.135 pg as/L and on day 105 at 0.045 ng as/L.
The author concluded that the NOEC for emergent insects was 0.045 pg as/L. Full recovery was observed at the
end of the experiment for all treatments. The effects appeared to be caused dominantly by Chaoborus, the
Diptera-Nematocera and the Bactidae. For Chaoborus significant effects were seen in the 1.22 pg as/L treatment
on day 63 and 79 and for treatments > 0.135 pg as/IL on day 79. The NOEC for Chaoborus was 0.045 pg as/L.
For the Diptera-Nematocera significant effects were found at day 35 in the highest treatment and at day 63, 91
and 105 in the 0.135 pg as/L treatment. The author concludes the NOEC for Diptera-Nematocera to be 0.405 ng
as/L. For the Baetidae, significant effects were found on one sampling date (day 35) in the highest treatment

(1.22 ng as/L) only.
Macrophytes.

Macrophytes were not monitored during the test period.
Conclusion

From the study the author concluded that the NOEC ommunity Was 0.015 pg as/L, based on multivariate analyses of
the most sensitive groups (zooplankton and macrozoobenthos). Because recovery was seen within the period of
the test (3 - 4 months) an ecological acceptable concentration EAC of 3 x 0.405 pg as/I. was proposed, on basis
of nominal concentrations.

Remarks by RMS

Fate part of study was evaluated in Document IIIA reference point 7.1.2.2.2/05.

Because one replicate at 0.015 pg as/L. did receive two applications instead of three, this cosm was left out of the
analysis. Since this treatment in a number of cases was estimated to be the NOEC, it is not clear if statistical
differences would have been different with three replicates instead of two replicates.

Phytaplankton.

At 0.05 no effects were found, so effects are clagsified as class 1. At 0.015 pg as/L clear effects were found, but
recovery took place within 8 weeks, so effects are classified as class 3 effects. At 0.045 pg/1. some positive
effects were found and at 0.135 png/LL a negative effect was found at one date, and effects are classified as class 2
effects. At 0.405 pg as/L. a significant increase was found, but within 8 weeks no differences were found with the
untreated control, so the effects are classified as class 3 effects. The highest treatment (1.22 ng as/1.) showed a
significant (increase) effect till the end of the experiment and effects are classified as class 5 effects. As stated in
the results section, effects are deemed to be indirect effects. For this reason, no NOEC for phytoplankton is
given.

Zooplankton. For a number of organisms, effects lasting more than 8 weeks were found. In most cases at the last
sampling date, no significant effects were found, and the author concluded that total recovery was observed. For
the community, at treatments of 3 x 0.405 and 3 x 1.22 pg as/L recovery did not take place within 8 weeks after
the last treatment, so the effects are classified as class 5 effects. At the 3 x 0.135 effects were found from day 7
after first application until day 79 (65 days after third application), but not in un underbroken range, so effect are
classified as class 4 effects. At the lowest treatment a significant increase of abundancy was found, and effects
are clagsified as class 2 effects. At 0.015 pg as/L a significant increase was found found (class 2) and at 0.045
ng as/l, effects are found on fiver timepoints scattered over time. These effects are classified as class 3 effects.
Since an increase found at the lower dosages cannot be explained as a direct effect, and a decrease is found at the
lowest treatment only, and not at the 0.015 pg as/I. treatment, the NOEC is set at 0.015 ug as/..

For the Copepoda, the analyses show a short-term decrease direct after treatment in the for highest treatments
(class 2).

For the Cyclopoida an significant increase is found in the 0.005 and 0.015 ng as/I. treatment direct after the third
application (class 2), at 0.045 ng as/L. a decrease is found at one point of time (class 2), at 0.135 pg as/IL at
several scattered time points (class 3), and at the two highest treatments at a number of time points between day 1
and 119 (class 4). For Daphnia numbers were too low to derive reliable statistical results.

Macrozoobenthos.



