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	Study 1
	

	Reference
	[1,2]

	Species; Population; Community
	Phytoplankton, periphyton, invertebrates, zooplankton

	Test Method
	Mesocosm

	System properties
	Outdoor ponds, 2.0-2.2 m diameter, 1.0 m deep, 3100-3800 L

	Formulation
	Imidacloprid SL 200

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

	Analysed
	Y

	Temperature [°C]
	Not reported in summary

	pH range
	Not reported in summary

	Hardness [mg CaCO3/L]
	Not reported in summary

	Exposure time
	182 d

	Criterion
	NOEC

	Test endpoint
	Population response of benthic invertebrates and zooplankton

	Value [µg/L]
	0.6 (nominal)

	GLP
	Y

	Guideline
	OECD, SETAC

	Notes
	Original reports not available, based on summary and evaluation in DAR 

	Ri
	2



Description
Test system 
Thirteen mesocosms of 2.0-2.2 m diameter, 10 cm natural sediment and 1.0 m water, total 3100-3800 L, 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. µg/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
Before the 2nd application, 12-20% of the nominal concentrations was present in the waterphase. The DT50 ranged from 5.8 to 13.0 days at all test concentrations after both applications, average DT50 8.2 d. Initial measured concentrations are 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 µg/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. DT50 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 µg/L upwards. Effects were found on community parameters such as taxa richness, diversity, similarity and principal response. Chironomidae and Baetidae were the most sensitive taxa. No effects were found at 0.6 µg/L, which can be seen as the NOEC. Indirect effects were found on algae, but only the NOEAEC (defined as recovery within 8 weeks after last application) of 23.5 µg/L is reported. For zooplankton, a NOEC of 9.4 µg/L is reported for copepods and cladocerans, for macrozoobenthos the NOEC for the most sensitive species (Chaoborus spp.) is 9.4 µg/L. 

Evaluation of the scientific reliability of the field study
Criteria for a suitable (semi)field study
· 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. 
· Is the description of the experimental set-up adequate and unambiguous? Unclear, not all details are reported in the available summary.
· Is the exposure regime adequately described? Yes.
· Are the investigated endpoints sensitive and in accordance with the working mechanism of the compound? Yes, but potentially sensitive taxa such (Ostracoda, Amphipoda, Ephemeroptera) were not or not well represented.
· 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.

The study is considered less reliable (Ri 2) mainly because potentially sensitive taxa such as Ostracoda and Amphipoda are not or not well represented, and numbers of Ephemeroptera were too low for statistical analysis. In the DAR, the 0.6 µg/L-treatment is considered as the NOEC (equivalent to 0.51 µg/L expressed as 48-h TWA concentration). No agreement was reached on the level of the NOEAEC [3,4], mainly because doubts were raised on the representativeness of the recovery potential of chironomids for univoltine species. This however, is not relevant since recovery is not taken into account for EQS-derivation.

Conclusion
The NOEC of 0.6 µg/L nominal will be considered for EQS-derivation.

	Study 2
	

	Reference
	[5]

	Species; Population; Community
	Larvae of two frog species (Acris crepitans and Rana clamitans), periphyton, phytoplankton, zooplankton

	Test Method
	Mesocosm 

	System properties
	Outdoor ponds, 1.85 m in diameter, ca. 900 L of water and 1 kg of litter

	Formulation
	Merit

	Exposure regime
	0 and 9000 µg/L

	Analysed
	N

	Temperature [°C]
	Not reported

	pH range
	Not reported

	Hardness [mg CaCO3/L]
	Not reported

	Exposure time
	55 d

	Criterion
	NOEC

	Test endpoint
	mortality of amphibians

	Value [µg/L]
	9000

	GLP
	No

	Guideline
	No

	Notes
	Two experiments were performed, (1) leaves systemically treated with imidacloprid and (2) exposure via water. Experiment 2 is summarized here. 

	Ri
	3 (no measurements of test concentration)



Description
Test system 
Aquatic communities in ponds, 1.85 m in diameter, ca. 900 L of water and 1 kg of litter, plankton introduced. Ponds were established ca. 1 month before application. Start experiment: 3 July 2008. Treatments: 0 and 9000 µg a.s./L, four replicates. Other treatments were exposure to predators (fish, crayfish) and a combination of imidacloprid and predators. These treatments are left out of consideration here. 

Analytical sampling 
Concentration was not measured.

Effect sampling 
Survival larvae of frog species Acris crepitans and Ranaclamitans, periphyton, phytoplankton, zooplankton.

Statistical analysis
Univariate analysis. 

Results
Chemical analysis
No chemicals analysis reported.

Biological observations 
Tadpoles of A. crepitans were significantly affected (mortality) at 9000 µg/L. No effects for R. clamitans. Increased oxygen levels by the end of the study (55 days).

Evaluation of the scientific reliability of the field study
Criteria for a suitable (semi)field study
· Does the test system represent a realistic freshwater community? Yes, but the study only focussed on survival of amphibian larvae. 
· Is the description of the experimental set-up adequate and unambiguous? Yes.
· Is the exposure regime adequately described? No. Intended concentration is reported only.
· Are the investigated endpoints sensitive and in accordance with the working mechanism of the compound? No, representatives of arthropods are 3 to 4 orders of magnitude more sensitive.
· Is it possible to evaluate the observed effects statistically? Yes (univariate only). However, one test concentration studied only. The effect class system is not designed for this type of studies.

The study is considered to be unreliable (Ri 3), due to the fact that the intended test concentration is not analytically verified. Furthermore, relatively insensitive species were tested.

Conclusion
This study will not be used for EQS-derivation.

	Study 3
	

	Reference
	[6]

	Species; Population; Community
	caged Gammarus roeseli

	Test Method
	Mesocosm

	System properties
	Indoor stream mesocosm, 73 m, 16.1 m3, depth 0.2 m, stream velocity 10 cm/s

	Formulation
	not specified

	Exposure regime
	Pulse (3 x 12 h) – 7 d interval (application on day 1, 8, 15 and 50, 57, 64); 0 and 12 µg/L

	Analysed
	Y

	Temperature [°C]
	16.4

	pH range
	7.9

	Hardness [mg CaCO3/L]
	176 (calculated from reported Ca2+ and Mg2+)

	Exposure time
	70

	Criterion
	

	Test endpoint
	abundance, size distribution, reproductive status, litter degradation

	Value [µg/L]
	

	GLP
	No

	Guideline
	No

	Notes
	Single species test, no effect class evaluation possible

	Ri
	2





Description
Test system
Experimental stream indoor mesocosms (length 73 m, volume 16.1 m3, depth 0.2 m; stream velocity 10 cm/s). Treatment with two series of three 12 µg/L pulses each, weekly interval, first series on day 1, 8 and 15, second series on day 50, 57 and 64. Application overnight to prevent photolysis. Four pairs of treatment and control, treated on four consecutive days. 
Field collected Gammarus roeseli were exposed in cages with alder or straw as food source, 32 cages per stream with 10 adults each and four additional cages with food but without animals per stream. 

Analytical sampling
Homogeneity of application recorded using fluorescent tracer, exchange of water between stream and cages checked. Water samples every 4 days, analysis of imidacloprid, nutrients and ion compounds; pH, temperature, oxygen and conductivity were monitored permanently. 

Effect sampling
Duplicate cages sampled weekly 1 h prior to imidacloprid application, between the two pulse series on day 21 and 28, and after the last pulse on day 70. Gammarids were counted, size distribution was recorded. Females carrying eggs or early instars were counted. Litter material was sieved out and separated into size classes, and analysed for lignin, cellulose and phenols, carbon and nitrogen.

Results
Chemical analysis
Longitudinal homogeneity reached within 10 flow cycles (135 min.) after application. Exchange of stream water with the cages reached within 15 min. Mean measured concentration was 11.9 µg/L after reaching homogeneity, and dropped to 0.08 µg/L when total water renewal was achieved. No significant differences between controls and treatments with respect to water characteristics.

Biological observations
No effects on total abundance, population development, litter decomposition, and size classes. Trend towards lower number of brood carrying females in imidacloprid treatment in presence with alder. At the end, number was 19.8 in control and 13 in treatment (34% difference). Difference was significant on day 49 and 70 when control and treatment were tested in pairs, but not when controls and treatments were tested against each other. Authors conclude that imidacloprid has a delayed effect on brood carrying females.

Evaluation of the scientific reliability of the field study
Criteria for a suitable (semi)field study
· Does the test system represent a realistic freshwater community? No, study is single species test in mesocosm. 
· Is the description of the experimental set-up adequate and unambiguous? Yes.
· Is the exposure regime adequately described? Yes.
· Are the investigated endpoints sensitive and in accordance with the working mechanism of the compound? Yes, G. roeseli belongs to the relatively sensitive species on the basis of acute laboratory data
· Is it possible to evaluate the observed effects statistically? Yes/No. One test concentration studied only, difference in outcome of statistical analysis (testing in pairs/testing all treatments) indicates influence of experimental set-up. The effect class system is not designed for this type of studies.

In view of these criteria, the study is considered to be less reliable (Ri 2), mainly due to the unclear statistical evaluation and the fact that exposure was shorter than the time window considered for derivation of the MAC-QSfw, eco. derivation. It is not fully clear what the observed reduction of 34% in brood carrying females means in terms of population development and how the food source interacts with the observed effect. The study can be used as an indication that repeated short-term pulses of 12 µg/L may induce long-term or delayed effects, but it is not possible to establish a statistically underpinned NOEC.

Conclusion
This study is not used for EQS-derivation.



	Study 4
	

	Reference
	[7]

	Species; Population; Community
	Leaf-shredding insects (stonefly: Pteronarcis dorsata and crane fly: Tipula sp.), microbial decomposers. 

	Test Method
	Microcosm 

	System properties
	Aquaria: 13 X 30 x 21 cm, 6 L, indoor

	Formulation
	Ecoprid

	Exposure regime
	0, 1.2, 12, 120, 1200, 12000 µg/L (0, 1.0, 12.0, 135,1550, 15400 µg/L measured 1 h after treatment). 

	Analysed
	Y

	Temperature [°C]
	18.9-20.4

	pH range
	6.1-7.1

	Hardness [mg CaCO3/L]
	Not reported

	Exposure time
	14 d

	Criterion
	LC10

	Test endpoint
	Population response of leaf-shredding insects and microbial decomposers

	Value [µg/L]
	13.3 (P. dorsata)

	GLP
	No

	Guideline
	No

	Notes
	Multi-species test (2 insect species), short study (14 d), no effect class evaluation possible

	Ri
	2



Description
Test system
Indoor microcosms (glass aquaria, LxWxH 30x13x21 cm), 6 L natural stream water (Sault Ste. Marie, Ontario, Canada), 300 mL stream detritus (1-5 mm sieved; organisms killed by freezing), 10 twigs from speckled alder (Alnus incana) trees. Stonefly nymphs (Pteronarcys dorsata Say) and cranefly larvae (Tipula sp. L.) sampled from local stream. Microcosms were operated for 1 week prior to treatment, organisms (n=9) introduced 2 days before treatment. Treatments 0, 1.0, 12.0, 135, 1550 and 15400 µg a.s./L, four replicates plus two additional replicates for fate assessment. The substance was added to the water surface, while the water was gently stirred.

Analytical sampling 
Concentration was in initial concentrations in water samples, and regularly during the experiment in water and leaf material introduced.

Effect sampling 
Effect parameters: Stonefly and cranefly were counted after 14 days, microbial decomposition was monitored after 7 and 14 days.

Statistical analysis
Univariate analysis. 

Results
Chemical analysis
Initial measured concentrations were 1.0, 12.0, 135, 1550 and 15400 µg a.s./L. Half-lives not reported. Concentrations, were ca. 50% (mean) after 14 days. Average actual concentrations calculated as ≈0.2, 6.1, 73, 902 and 9664 µg a.s./L based on reported measured concentrations in fate replicates. Imidacloprid was found in the introduced leaf material taken in samples of 2 days and later.

Biological observations 
Both insect species were significantly affected (mortality) from 135 µg/L and higher. No effects (mortality; including mordibundancy) were found at 12 µg/L, which can be seen as the NOEC. There were no significant differences from controls in oxygen uptake at any test concentration. Microbial decomposition activity was significantly increased at the highest test concentration. 

Evaluation of the scientific reliability of the field study
Criteria for a suitable (semi)field study
· Does the test system represent a realistic freshwater community? No, this study may be considered as a multi-species test (two insect species tested). 
· Is the description of the experimental set-up adequate and unambiguous? Yes, but number of test organisms is low.
· Is the exposure regime adequately described? Yes.
· Are the investigated endpoints sensitive and in accordance with the working mechanism of the compound? Yes, in case of the insects. 
· Is it possible to evaluate the observed effects statistically? Yes (univariate only). However, no realistic invertebrate community was tested. Duration of test was 14 days, recovery and community interaction cannot be evaluated. The effect class system cannot be applied.

The study is considered to be less reliable (Ri 2) for evaluation of effects on realistic freshwater communitie. Using the reported measured concentrations and data on mortality, the 14-days LC10 was estimated as 13.3 µg a.s./L for P. dorsata and 50 µg/L for Tipula sp. The latter value is not considered reliable due to an ambiguous fit.

Conclusion
The LC10 of 13.3 µg/L for P. dorsata is included in the chronic dataset. 

	Study 5
	

	Reference
	[8]

	Species; Population; Community
	Leaf-shredding insects (stonefly: Pteronarcis dorsata and crane fly: Tipula sp.), microbial decomposers. 

	Test Method
	Microcosm 

	System properties
	Aquaria: 13 X 30 x 21 cm, 6 L, indoor

	Formulation
	Confidor 200SL

	Exposure regime
	Single application of 0, 12, 24, 48, 96 µg/L 

	Analysed
	Y

	Temperature [°C]
	20 ± 3

	pH range
	Not reported

	Hardness [mg CaCO3/L]
	Not reported

	Exposure time
	14 d

	Criterion
	LC10, LC50, NOEC

	Test endpoint
	Mortality, feeding

	Value [µg/L]
	LC10 15.8, LC50 41 (P. dorsata), LC10 34, LC50 > 63 (Tipulia sp.)
NOEC feeding < 8.8 

	GLP
	No

	Guideline
	No

	Notes
	Multi-species test (2 insect species), short study (14 d), no effect class evaluation possible

	Ri
	2



Description
Test system
Indoor microcosms (glass aquaria, LxWxH 30x13x21 cm), 6 L natural stream water, 300 mL stream detritus (1-5 mm sieved; organisms killed by freezing), 10 twigs from speckled alder (Alnus incana) trees. Stonefly nymphs (Pteronarcys dorsata Say) and cranefly larvae (Tipula sp. L.) sampled from local stream. Microcosms were set up 1 week prior to treatment, organisms (n=9) introduced 2 days before treatment. Treatments, 0, 12, 24, 48 and 96 µg a.s./L, in triplicate. The substance was added to the water surface, mixing by gently stirring.

Analytical sampling 
Initial concentrations in water samples were measured, and by the end of the study (14 d).

Effect sampling 
Effect parameters: Stonefly and cranefly were counted after 14 days, microbial decomposition was monitored.

Statistical analysis
Univariate analysis. 

Results
Chemical analysis
Average initial within 96%–108% of nominal (CV < 10%), final concentrations 53%–55%. Geometric mean concentrations were 8.8, 16, 32 and 63 µg/L. 

Effects
Mortality of P. dorsata was 3.7% in the control, 3.7 and 7.3% at 12 and 24 µg/L, and 40.7 and 70.4% at 48 and 96 µg/L, latter significant. 14-days LC10 was reported as 20.8 µg/L, 14-days LC50 70.1 µg/L. Mortality of the cranefly, Tipula sp., was 11.1% in the control, 7.4, 7.4, 18.5 and 33.3% at the respective test concentrations, differences were not significant. 14-days LC10 was reported as 16.2 µg/L, 14-days LC50 139 µg/L. Live tipulids were sluggish, authors conclude that if those had been quantified and counted as dead, the effects on Tipula were similar to those on P. dorsata. 
Mass loss of leaf material in the imidacloprid treatments was significantly lower than in the control, no visible signs of shredding at 48 and 96 µg/L. Signs of insect feeding at lower concentrations, but at lower rates than the control. No indications of inhibition of microbial decomposition. Authors conclude that concentrations of 12 µg/L are likely to cause significant feeding inhibition in leaf-shredding insects which has the potential to interfere with ecosystem processes.

Evaluation of the scientific reliability of the field study
Criteria for a suitable (semi)field study
· Does the test system represent a realistic freshwater community? No, this study may be considered a multi-species test (two insect species tested). 
· Is the description of the experimental set-up adequate and unambiguous? Yes, but number of replicates and organisms is low.
· Is the exposure regime adequately described? Yes, but no analytical measurements in between
· Are the investigated endpoints sensitive and in accordance with the working mechanism of the compound? Yes, in case of the insects. 
· Is it possible to evaluate the observed effects statistically? Yes (univariate only). However, no realistic invertebrate community was tested. Duration of test was 14 days, recovery and community interaction cannot be evaluated. The effect class system cannot be applied.

The study is considered to be less reliable (Ri 2) for evaluation of effects on realistic freshwater communities. Endpoints for P. dorsata were recalculated using geometric mean concentrations, LC10 15.8, LC50 41 µg/L. LC10 for Tipula sp. is estimated as 34 µg/L, LC50 is > 63 µg/L.

Conclusion
LC10 15.8 µg/L and LC50 41 µg/L for P. dorsata and LC10 34 µg/L and LC50 > 63 µg/L for Tipula sp. are included in the chronic dataset.



	Study 6
	

	Reference
	[9]

	Species; Population; Community
	Benthic macroinvertebrate assemblage, periphyton

	Test Method
	Mesocosm 

	System properties
	Outdoor stream mesocosms; planar area: 0.065 m2, 10 L volume, flow-through with water velocity of 11-12 cm/s, coarse and fine substratum

	Formulation
	Admire (240 g a.s./L)

	Exposure regime
	Pulse (3 x 24-h) – 7d interval: 0, 1.63, 17.60 µg/L. Average measured peak concentrations

	Analysed
	Y

	Temperature [°C]
	14.5 – 14.9 

	pH range
	Not reported

	Hardness [mg CaCO3/L]
	Not reported

	Exposure time
	20 d

	Criterion
	NOEC (Class 1-2)

	Test endpoint
	Benthic invertebrates: abundance, emergence; microbial decomposition leaf material

	Value [µg/L]
	1.63 (average measured peak concentration)

	GLP
	No

	Guideline
	No

	Notes
	Short study (20 d), one sampling date, no effect class evaluation possible

	Ri
	2 



Description
Test system 
Artificial streams, flow-through, 10 L volume. Inoculated with a benthic invertebrate stream community. The sediment consisted of substratum obtained from gravel beds adjacent to the invertebrate sampling site (Nashwaak River, Canada). Test specimens were introduced 1 day before application. Treatment with three 24-hour pulses at a 7 days interval, concentrations 0, 2 and 20 µg a.s./L. Number of replicates probably 16 (not fully clear from paper). Test performed in August 2005.

Analytical sampling 
Samples for imidacloprid analyses were taken at the onset, during and at the end of the pulse.

Effect sampling 
Abundance and emergence of benthic invertebrates, one sampling at the end of the experiment (20 days). Microbial decomposition leaf material.

Statistical analysis
Univariate analysis and biotic indices for community response

Results
Chemical analysis
Average measured concentrations over the 24-hours pulse were 1.63 and 17.60 µg/L. 

Biological observations 
High densities of insects were observed in the control by day 20, dominant taxa were Heptageniidae (Ephemeroptera), Lepidostomatidae, Hydropsychidae and Helicopsychidae (Trichoptera), chironomids, dipteran pupae and elmidae beetles. No differences between both treatments and controls on microbial decomposition rates. Imidacloprid had an adverse effect on benthic communities, ca. 5% reduction at the low pulse (not significant) and 42% at the high pulse (significant). In the high pulse treatment a significant reduction (69%) was observed in combined Ephemeroptera, Plecoptera and Tricoptera taxa (EPT-taxa). Coleoptera were less affected (ca. 29 % reduction). No significant effects were observed for chironomids. Oligochaetes showed a high sensitivity (75% reduction, significant). 



Evaluation of the scientific reliability of the field study
Criteria for a suitable (semi)field study
· Does the test system represent a realistic freshwater community? Yes. 
· Is the description of the experimental set-up adequate and unambiguous? Yes.
· Is the exposure regime adequately described? Yes.
· Are the investigated endpoints sensitive and in accordance with the working mechanism of the compound? Yes, sensitive insect taxa included. 
· Is it possible to evaluate the observed effects statistically? Yes. However, effect observations were made only shortly (7 days) after the last of the three 24-hour pulses and recovery and community interactions cannot be evaluated. The effect class system cannot be applied by its full merits, since it involved one sampling date only. 

The study is considered less reliable (Ri 2) for the evaluation of effects of short-term exposure peaks on realistic freshwater communities, because longer-term effects were not evaluated. However, Effect class 1 and 2 could be derived for the endpoints reported:

	
	Treatment level
[µg/L]

	
	1.63
	17.60

	EPT*
	1-2↓
	4↓

	Diptera (chironomids)
	1
	1

	Coleoptera
	1
	1-2↓

	Oligochaeta
	1
	4↓

	Microbial decomposition
	1
	1

	Most sensitive endpoint
	1-2
	4


*Ephemeroptera, Plecoptera, Trichoptera

Conclusion
The NOEC is 1.63 µg a.s./L, this value is considered for EQS-derivation.

	Study 7
	

	Reference
	[10]

	Species; Population; Community
	Benthic steam community; effects on two mayfly species reported 

	Test Method
	Microcosm 

	System properties
	Artificial streams; planar area: 0.065 m2, 10 L volume, flow-through with water velocity of 11-12 cm/s, coarse and fine substratum; outdoor

	Formulation
	Admire

	Exposure regime
	Pulse (12-h): 0, 0.1, 0.3, 3.9, 9.1 µg/L 
Continuous (20 d): 0, 0.1, 0.3, 0.8 µg/L (actual measured)

	Analysed
	Y

	Temperature [°C]
	Not reported

	pH range
	Not reported

	Hardness [mg CaCO3/L]
	Not reported

	Exposure time
	20 d

	Criterion
	NOEC

	Test endpoint
	Abundance, emergence, adult body size

	Value [µg/L]
	Pulse (12-h): 3.9 (abundance); 3.9 (emergence); < 0.1 (size); Continuous(20 d): 0.3 (abundance); 0.1 (emergence); < 0.1 (size)

	GLP
	No

	Guideline
	No

	Notes
	Effects on 2 mayfly species reported, being part of a benthic invertebrate stream community. Short study (20 d), no effect class evaluation possible

	Ri
	2




Description
Test system 
Artificial streams, flow-through, 10 L volume. Inoculated with a benthic invertebrate stream community. Sediment consisted of substratum obtained from gravel beds adjacent to the invertebrate sampling site (Nashwaak River, Canada). Test location: Agri-foods Canada facility, New Brunswick, Canada.
Test organisms: mayfly species Epeorus spp. (Heptageniidae) and Baetis spp. (Baetidae), introduced 1 day before application. Intended treatments; pulse (12h): 0, 0.1, 0.5, 1, 5 and 10 µg a.s./L and continuous: 0, 0.1, 0.5, 1 µg a.s./L, n= 8 in both regimes. 

Analytical sampling 
Samples for imidacloprid analyses were taken at the onset, during and at the end of the pulse and every 5 days for the continuous exposures.

Effect sampling 
Abundance, emergence, adult body size.

Statistical analysis
Univariate analysis

Results
Chemical analysis
Actual measured concentrations 0, 0.1, 0.3, 3.9, 9.1 µg a.s./L for pulse treatment and 0, 0.1, 0.3, 0.8 µg a.s./L for continuous exposure.

Biological observations 
No differences between both treatment types and controls in algal biomass (chlorofyll-a, ash free biomass). NOECs for abundance, emergence and thorax or head length are presented in the table. 

	Exposure
type
	
	Endpoint
	NOEC
[µg/L]

	Continuous
	Epeorus spp. 
	abundance
	0.3

	
	
	emergence
	0.1

	
	
	adult male thorax length
	0.1

	
	
	adult female thorax/head length
	≥ 0.8

	
	Baetis spp.
	abundance
	0.3

	
	
	emergence
	≥ 0.8

	
	
	adult male head length
	< 0.1

	
	
	adult female thorax/head length
	≥ 0.8

	Pulse
	Epeorus spp. 
	abundance
	3.9

	
	
	emergence
	3.9

	
	
	adult male thorax length
	< 0.1

	
	
	adult female thorax/head length
	≥ 9.1

	
	Baetis spp.
	abundance
	≥ 9.1

	
	
	emergence
	≥ 9.1

	
	
	adult male head length
	< 0.1

	
	
	adult female thorax/head length
	≥ 9.1



Evaluation of the scientific reliability of the field study
Criteria for a suitable (semi)field study
· Does the test system represent a realistic freshwater community? Yes, but the study focussed on effects on two mayfly genera. Effects on other species are not reported.
· Is the description of the experimental set-up adequate and unambiguous? Yes.
· Is the exposure regime adequately described? Yes.
· Are the investigated endpoints sensitive and in accordance with the working mechanism of the compound? Yes, mayflies belong to the most sensitive taxa from the laboratory dataset. 
· Is it possible to evaluate the observed effects statistically? Yes (univariate only). Duration of test was 20 days, recovery and community interactions cannot be/were not evaluated. The effect class system cannot be applied by its full merits. 

In view of these criteria, the study is considered less reliable (Ri 2), mainly because species of only two genera were reported, and longer-term effects cannot be evaluated. However, NOECs (Class 1 effects) could be derived for species reported. 

Conclusion
The 12-hours NOECs of 3.9 µg/L and the 20-days NOEC of 0.1 µg/L are considered for EQS-derivation. Effect on head and thorax length is taken into account.

	Study 8
	

	Reference
	[11,12]

	Species; Population; Community
	Macrophytes, plankton, macroinvertebrates

	Test Method
	Mesocosm

	System properties
	Indoor streams, 75 m long, 1 m wide, 0.2 m water, flow-through with water velocity of 10 cm/s, sand / fine sediment substratum, pool sections

	Formulation
	Imidacloprid, 99.9% pure

	Exposure regime
	Pulse (3 x 12 h) – 7 d interval; two series, 2nd series about 50 d after 1st pulse; 0 and 12 µg/L

	Analysed
	Y

	Temperature [°C]
	15.7 - 16.3 (1st series), 17.5 - 19.3 (2nd series)

	pH range
	7.5-8.2

	Hardness [mg CaCO3/L]
	Not reported

	Exposure time
	11 w

	Criterion
	NOEC 

	Test endpoint
	community, drift

	Value [µg/L]
	< 12

	GLP
	No

	Guideline
	No

	Notes
	Only one concentration tested

	Ri
	2



Description
Test system
Experimental stream indoor mesocosms (length 753 m, 1 m wide, depth 0.2 m; stream velocity 10 cm/s), sand substratum and equipped with 4 pool sections (3 m long, 1.2 m wide), stocked with macrophyte Sparganium erectum. Treatment with two series of three 12 µg/L pulses each, weekly interval, simulating spring and autumn treatment, 2nd series started about 50 days after 1st pulse. Application overnight to prevent photolysis. Four pairs of treatment and control, treated on four consecutive days. Streams were stocked with straw litterbags that had been kept for 2 weeks in a reference stream in spring and were then transported to the mesocosm site and emptied in the streams. Re-stocking with summer communities about two weeks before the 2nd pulse series.

Analytical sampling
Homogeneity of application recorded using fluorescent tracer. Water samples were taken 11.5 h after starting the pulses. 

Effect sampling
Quantitative emergence and benthos sampling on 10 occasions, 5 weekly samples during each pulse series. Emergence with 1 m2 traps, benthos sampling at walls, sand and straw, total abundance estimated using sand to straw area. Live counts of large gammarids were made repreatedly in designated sand areas, Neureclipsis sp. (Trichoptera, caddisfly) were quantified by counting filtration nets prior to the 2nd application series.

Drift before, during, and after the pulses was measured using two drift nets that were placed in the middle of the stream bottom above the sediment surface in front of the 2nd and the 4th pool section (distance between nets = 20 m) with opening in flow direction. Additional drift nets were placed in each stream behind pool sections 1 and 3 on three. In the week prior to dosing, cathes were made during day and night as a references, after dosing, each drift net was checked  at the end of each pulse (1st night), at the end of the following day (1st day), and on the second morning (2nd night). Specimens of G. roeseli ≤ 3.8 mm total length were counted separately, the 3 large size classes were pooled to one class > 3.8 mm). 

Statistical analysis
Univariate and multivariate analysis (PRC), effects of imidacloprid on macroinvertebrate drift were calculated as quotient of all driftnet catches in the treatments and all driftnet catches in the corresponding control stream. Significant differences (p < 0.05) between treatment and control catches of driftnets, which were synchronously exposed in the same stream mesocosms, and between replicates were tested pulse by pulse with the Wilcoxon signed-rank test.

Results
Chemical analysis
Longitudinal homogeneity confirmed, measured concentrations during pulse 11.1 to 12.1 µg a.s./L.

Biological observations
Abundance, emergence [12] 
Colonisation in spring resulted in mean abundance of 2432 individual per litter bag, dipterans were dominant followed by crustaceans. Latter group was dominant in the summer stock. Coefficient of variation between bags in spring and summer was ≈ 30 and 40% for crustaceans and ephemerids, ≈30 and 55% for trichopterans and 14 and 30% for dipterans. Higher variation was found for rare taxa. All functional groups were present, percentage of predators was ca. 10%. Initial abundance in the streams was ca. 1000 ind/m2. Overall, 48 taxa were identified, with dipterans being most species rich. Gammarids increased after introduction, insects decreased.

Number of taxa declined over time in control and treatments, mainly due to emergence of dipterans. PRC on abundance of taxa was not significant and showed weak effects of treatment. Species weights indicated that Tanypodinae (Chironomidae) and Baetis (Ephemeroptera) were among the potentially affected taxa. Numbers of Tanypodinae were significantly lower in the treated streams on 2 successive occasions during the 2nd pulse series, non-significant decreases were observed for Diptera, Trichoptera and Ephemeroptera during the 2nd pulse series.

Non-emerging arthropods such as gammarids increased during the study. Based on population count data alone, no effects were observed. Live counts revealed significantly lower numbers of larger gammaridson sediment immediately after the 5th pulse. Numbers increased to control values but were significantly lower after the 6th pulse and remained significantly lower on three consecutive samplings for about 10 days. Authors conclude that gammarids have sought shelter in the straw after the pulses and returned to the sand after exposure.

Neureclipsis sp. showed a steady decrease in the control during the 2nd pulse series. In the treatment, numbers remained fairly constant but declined to almost 0 after the 4th pulse and were significantly different from the control on four consecutive samplings during ca. 10 days. Unlike for gammarids, no recovery was observed.

PRC for emergent insects was significant on three sampling occasions after the 4th pulse. A similar but not significant pattern was observed after the 1st pulse series. Significantly lower emergence was observed for
· Tanypodinae: 1 sampling after pulse 3, 2 samplings after pulse 5, no emergence on last sampling (day 70)
· Tanytarsini: 1 sampling after pulse 4
· Orthocladiinae: 1 sampling after pulse 4
· Ephemeroptera: no emergence during 1st pulse series, significant reduction from 4th pulse on, no emergence on last sampling day.

Drift [11] 
Pre-exposure catches revealed significantly higher night-time drift in Baetis sp., chironomids (except for some species), higher night drift became more apparent during 2nd series in summer. Only few catches for Caenis sp. (Ephemeroptera). Significantly higher drift during and after imidacloprid pulses was observed for Baetis sp., Corynoneura sp. and Orthocladiinae (Chironomidae) and G. roeseli (< 3.8 mm). No significant effect on G. roeseli (> 3.8 mm) and Tanypodinae.

Evaluation of the scientific reliability of the field study
Criteria for a suitable (semi)field study
· Does the test system represent a realistic freshwater community? Yes. 
· Is the description of the experimental set-up adequate and unambiguous? Yes.
· Is the exposure regime adequately described? Yes.
· 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? Yes. Last observations were 70 days (emergence; taxa abundance) or 95 days (gammarids, Neureclipsis) after 1st pulse, but because of restocking 2nd series should be considered separately and duration is 3 - 6 weeks. The effect class system cannot be applied by its full merits. 

The study is considered to be less reliable (Ri 2), mainly because only one concentration was tested and duration was too short to consider recovery. Re-stocking can be considered as a kind of re-colonisation, which under natural conditions would only be possible from uncontaminated upstream water. Pulses were shorter than the time window considered for derivation of the MAC-QSfw, eco, but repetition represents a worst case. The effects are summarised below according to the Effect class methodology.

	
	Effect class

	abundance
	

		all taxa
	1

		Gammarus sp.
	1

		Diptera
	1-2↓

		Tanypodinae
	3A

		Trichoptera
	4#

		Ephemeroptera
	3A#

		PRC
	1

	life counts
	

		gammarids
	3A

		Neureclipsis sp.
	3A

	emergence
	

		Tanypodinae
	4

		Tanytarsini
	2

		Orthocladiinae
	2

		Ephemeroptera
	4

		PRC
	4


# not indicated as significant, but figure suggests otherwise

Conclusion
The study shows that repeated 12-hour pulses of 12 µg a.s./L lead to effects on abundance and emergence of several taxa, with Ephemeroptera (affected after single pulse), Trichoptera (id.), Chironomidae and Gammaridae being most sensitive. Increased drift was observed for Baetis, chironomids and G. roeseli. Since only one, relatively high, concentration was tested, the relevance for EQS-derivation is limited, but the study will be considered for EQS-derivation.



	Study 9
	

	Reference
	[13]

	Species; Population; Community
	Macroinvertebrates

	Test Method
	Outdoor microcosm

	System properties
	Cosms: 45.5 cm x 30 cm x 21 cm

	Formulation
	Not specified

	Exposure regime
	Y

	Analysed
	3 weekly applications

	Temperature [°C]
	

	pH range
	

	Hardness [mg CaCO3/L]
	

	Exposure time
	10 weeks

	Criterion
	NOEC

	Test endpoint
	Abundance, emergence

	Value [µg/L]
	1.4 µg/L nominal

	GLP
	No

	Guideline
	No

	Notes
	

	Ri
	2



Description
Test system. 
56 outdoor microcosms (20 L, lxwxh =  45.5 cm x 30 cm x 21 cm) in a reservoir pond in Berlin, Germany. Microcosms were filled with 750 mL fine homogenized sediment (silt and clay loam with 3% o.m.), from an uncontaminated lake, and with 15 L water from the reservoir pond. The microcosm were left floating, covered with a 2 cm mesh net for colonization for three weeks (late May to June). During this period every week an application with imidacloprid took place. After this colonization period, microcosm were covered with a fine nylon mesh and sampling lasted for seven weeks after third application. 

In the control microcosms an average number of 680 individuals/microcosm was collected during the entire experiment. The macroinvertebrate assemblage was dominated by Chironomidae (Diptera) (65 %) from the subfamilies Chironominae, Tanypodinae, and Orthocladiinae. The second most abundant and frequent family was Gastropoda (18 %), represented by the pulmonate snail Radix sp., which probably entered the microcosms at the planktonic stage with the water. Other relatively abundant insect families were Ephemeroptera (Caenis sp. and Cloeon sp.), whereas Ceratopogonidae. Chaoboridae, Culicidae, other Diptera, and Nematoda were present in only a small number of microcosms. 

Systems were exposed to 0.6, 1.4, 3.2, 7.5, 17.3, and 40 µg/L imidacloprid. 7 replicates for treatments, 14 replicates for untreated control. Exact dates (and year) not specified in the paper. Test item not specified else than imidacloprid. 

Analytical sampling. 
Concentrations were measured 6 h, 1 week and 6 weeks after each treatment and at the end of the experiment. Furthermore sacrificial tanks were set up for the 17.3 µg/L treatment. Here water was additionally sampled 1, 2, 3 and 7 days after each pulse. Whole sediment was taken from the sacrificial microcosm for chemical analyses.

Effect sampling. 
Abiotic parameters (O2, pH, temperature, turbidity, conductivity) were measured weekly. UV radiation was also recorded. Emerging insects were collected weekly after the third pulse. At the end of the experiment the content of each microcosm was filtered through a 500 µm sieve to collect remaining insect larvae. Total abundance, number of species and number of adults of nommon taxa were monitored as endpoints for the experiment. 

Statistical analysis
For comparison of abundance, Kruskal-Wallis and Mann-Whitney U tests were performed. Jonckheere-Terpstra trens test was used to detect trend of gradually decrease of endpoints with increasing imidacloprid concentrations. Power analysis was performed to determine the power of the study design. 

Results
Chemical analysis. 
The DT50 for dissipation in water was determined as 20-36 h in the 17.3 µg/L treated cosms. At the end of the experiment concentrations were < 6% of nominal. TWA values were calculated for all treatments. Although not specified in the manuscript, it is assumed from the context that the TWA is calculated for 1 week, the results are then consistent with the reported DT50. Table below shows the nominal concentrations and the corresponding mean TWA concentrations (mean for three pulse dosages).

Imidacloprid concentrations, nominal and TWA concentrations.
	Nominal concentration (µg/L)
	Mean TWA 
(µg/L)
	Water concentration at end of experiment
(µg/L)
	Sediment concentration at end of experiment
(µg/kg)

	0.6
1.4
3.2
7.5
17.3
40
	0.2
0.4
1.0
2.3
5.2
12
	0.0
0.06
0.13
0.37
0.99
1.72
	0.0
0.0
0.0
0.02
0.04
0.13



The authors discuss that due to the rapid degradation in the water column (partly due to high radiation, and unhindered transmission in water), concentrations in sediment are low as well, and the study might represent a best-case scenario.

Abiotic parameters
pH 8-9, water temperature 16-22C, conductivity decreased from 835 µS/cm at the start to 615 µS/cm at the end. Air temperature 10-24C, radiation 6‑11 µW/cm2. Conductivity decreased in cosms with the highest growth. Differences were present till the end of the experiment.

Biological observations. 
Macroinvertebrates
Total # of species and abundance of Chironimidae were significantly decreased in the two highest treatment levels. Effects were caused mainly by three species belonging to the subfamily Orhocladiinae. For Tanypodinae, effects were seen from 7.5 µg/L, significant in the highest treatment. 
Number of Radix sp. increased significantly at the highest concentration. Ephemeroptera decreased significantly in the two highest concentrations. Since not all control cosms were colonised, it was not possible to run a powerful statistical test. 
Effects on emergence appeared to be related to the mortality in the cosms rather than to effects on emergence itself. Ephemeroptera were sensitive, at concentrations >1.4 µg/L nominal no emerging Caenis sp. adults were found.

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? Partly, macro-invertebrates that can colonize the cosm or were introduced with the sediment were studied and reported. Other organisms were not reported. 
2. Is the description of the experimental set-up adequate and unambiguous? Yes.
3. Is the exposure regime adequately described? No, Test item not described in detail, application method not specified.
4. Are the investigated endpoints sensitive and in accordance with the working mechanism of the compound? Yes, imidacloprid is an insecticide, and insects are included in the study.
5. Is it possible to evaluate the observed effects statistically? Data are not presented, it is indicated that the power was estimated, data are not presented however. Re-evaluating is not possible with the available data.

In view of these criteria, the study is considered less reliable (Ri 2). Clear effects occur at the two highest concentrations of 17.3 and 40 µg/L nominal. However, for some groups (Ephemeroptera) emergence effects were found in the 3.2 µg/L treatment. At 1.4 µg/L no significant effects were found. Considering the DT50 of 28 hours, the 48-hours TWA for this treatment is 0.82 µg/L.

Conclusion
The study shows that repeated applications of 1.4 µg a.s./L do not lead to effects on abundance and emergence of macroinvertebrates. Due to the fast dissipation of the compound, the study cannot be used for derivation of the QSfw, eco, but the 48-hours TWA NOEC of 0.82 µg/L is considered for the MAC-QSfw, eco 

	Study 10
	

	Reference
	[14]

	Species; Population; Community
	Cloeon dipterum, macrophytes; large predators actively removed

	Test Method
	Outdoor enclosure

	System properties
	Enclosures in outdoor experimental ditch, fine sandy clay sediment

	Formulation
	Imidacloprid SL 200

	Exposure regime
	two applications, 21 d interval; concentrations 0, 0.097, 0.243, 0.608, 1.520, 3.800 μg a.s./L.

	Analysed
	Y

	Temperature [°C]
	5,5 – 14,8

	pH range
	7.62-10.16

	Hardness [mg CaCO3/L]
	Not specified

	Exposure time
	Application on day 0 and 21, test duration until 37 d 

	Criterion
	NOEC

	Test endpoint
	Abundance

	Value [µg/L]
	1.52 (nominal)

	GLP
	Y

	Guideline
	

	Notes
	Single species test

	Ri
	2



Description
Test system 
Enclosures of a polycarbonate, translucent cylinder (diameter: 1.05 m; height: 0.9 m; water volume: ca. 0.45 m3), placed in experimental ditches. Total of 21 enclosures (four controls, 15 treated at five different concentrations (n=3), two shaded fate enclosures). Fine sandy clay sediment. Water from a water supply basin at the test facility. Macrophytes were present (developing Elodea vegetation). Light aeration during experiment. 
Aquatic larvae of the mayfly Cloeon dipterum were inserted on three occasions (September 16th, 19th and 23rd, 2013). Larvae were collected from previously unused and therefore uncontaminated experimental ditches at the test facility and equally divided over the test systems. In total approximately 900 individuals per enclosure were introduced. Larger predators such as backswimmers (Notonecta) and dragonfly larvae (Anisoptera) and were actively removed. 
Test substance was applied twice on October 7th and October 28st, 2013. Treatment levels: 0 μg/L (control), 0.097, 0.243, 0.608, 1.520, 3.800 μg a.s./L. Application by pouring dosing solutions and gently stirring.

Analytical sampling 
In all enclosures, water samples were taken (day 0: 2 h before application; day 21: 1 h before application), and 4 hours after the application. Additional samples in the (1.520 and 3.800 μg a.s./L, both shaded and unshaded) test systems at 2, 4, 7, 11, 14, 23, 25, 28, 32, and 37 days post first application and sediment samples at day -5, 14, 28 and 37 post first application. Macrophytes were sampled for fate analysis on day 37 in the control systems and fate enclosures (1.520 and 3.800 μg a.s./L, shaded and unshaded).

Effect sampling 
Nymphal stages of the mayfly Cloeon dipterum were captured by using net samples combined with an artificial substrate (pebble basket). Sampling took place -5, 2, 9, 16, 23, 30 and 37 after the first application. Cloeon dipterum nymphs were counted alive and returned to their respective test system. No emergence due to low temperatures.

Temperature, pH, dissolved oxygen (DO) and electrical conductivity (EC) were measured in the morning on days 2, 9, 16, 23, 30 and 37 after first application. 

Statistical analysis
Univariate analyses of abundance of Cloeon dipterum and community metabolism endpoints. 

Results
Chemical analysis
Concentration in dosing solutions were 93-101% of nominal. Measured concentrations 4 h after 1st application were < LOD for control and 0.097 µg a.s./L, 260% of nominal at 0.024 µg a.s./L, and 82-109% of nominal at the higher concentrations. Concentrations at 0.024 µg a.s./L are considered not reliable according to the authors due to the low level and incomplete mixing. 
At 1.52 and 3.8 µg a.s./L, 36 and 40%% of initial was present just before the 2nd application. The DT50 for dissipation from the water phase was estimated by the evaluator by non-linear regression of 1st order exponential decay using GraphPad Prism 6.03 with measured concentrations at 1.52 and 3.8 µg a.s./L. DT50 in the respective treatment levels was 10.8 and 13.0 days after the first application, and 14 and 14.5 days after the second. 

Statistical power
Authors calculated the Minimum Detectable Difference (MDD), which is the percentage change relative to the control that is needed to detect a change as significant. MDD was 33% before application, and ranged from 49% to 63% after application. 

Biological observations 
Abundance in the respective treatments is presented in the figures below (copied from report). No statistically significant effects were observed at concentrations up to and including 1.52 µg a.s./L nominal. At 3.8 µg a.s./L, a clear decline was observed in one replicate on three last sampling dates (days 23, 30 and 37). Authors conclude that 1.52 µg a.s./L is the NOEC. 
[image: ]
[image: ]

Figure 1. Abundance of Cloeon dipterum over time

Evaluation of the scientific reliability of the field study
Criteria for a suitable (semi)field study
· Does the test system represent a realistic freshwater community? Partly, species composition not described, large predators removed
· Is the description of the experimental set-up adequate and unambiguous? Partly, efficiency of sampling method not specified.
· Is the exposure regime adequately described? Yes.
· Are the investigated endpoints sensitive and in accordance with the working mechanism of the compound? Yes, test was aimed at a specific sensitive organism.
· Is it possible to evaluate the observed effects statistically? Yes.

It is recognised that the MDD achieved in this study is considered acceptable by EFSA [15]. However, it is noted that EFSA considers an MDD of 70-90% acceptable, whereas for field studies with other organism groups (earthworms, non-target arthropods) a lower percentage of 50% is used [16,17]. Since the MDD is only recently introduced as a reporting requirement for mesocosm studies, experience has to be gained as to how the MDD should be used as a criterion for assigning the reliability index.
Specimens are nymphal stages, sampled with a net and from pebble baskets. In a number of cases (e.g. cosm A in lowest part of Figure 1), considerable increases in abundance are found. Since nymphal stages do not reproduce, this increase can only be caused be introduction of new larvae (by adults, laying eggs), or it is an artefact of the sampling method. Given the time of the season, it is not very likely that new larvae are introduced. Upon request, the authors confirmed that the differences are caused by variability of the sampling method. They state that the current variation observed in the Cloeon abundances is rather normal for macrofauna endpoints in model ecosystem studies, indicating the variation caused by the sampling method reflects the normal technical limitations of such a study. The authors consider the response observed in the replicate systems of 3.8 µg a.s./L as an exception to the normal variation. Although not statistically significantly different from controls, they consider the decline in replicate C as a potential effect of imidacloprid and consequently did not designate this treatment level as a possible NOEC value (pers. comm. I. Roessink, Alterra). Given the time course of abundance (see figure above), it seems reasonable to assume that the oberved decline at 3.8 µg a.s./L was not caused by the 2nd application, but already started as a result of the 1st.

The variation which is caused by the sampling method might have influenced the results, which is a reason to consider the study less reliable. On the other hand, this variation is likely to be present in the control too, and is then accounted for in the MDD. The statement of the authors that the variation is similar to what is normally seen in mesocosm studies is accepted, but it should be noted that full mesocosm studies consider endpoints for multiple species. Moreover, emergence is usually included as an additional parameter to further underpin the sampling methods used here. Therefore, while accepting that the NOEC in this study is the 1.52 µg a.s./L treatment, the representativeness of this NOEC for other systems and other application periods remains to be seen. 

Conclusion
The NOEC of 1.52 µg a.s./L nominal is considered for EQS-derivation.


Studies not further evaluated
Mesocosm study in rice paddies [18,19]. Mesocosms were dosed by transplanting nursery boxes with rice seedlings that were treated with imidacloprid in a granular formulation. Treatment was performed in 2010 and repeated in 2011, paddies were drained and left dry in between. Due to the way of dosing and emission, ecosystem characteristics, and agricultural practice, the study might be relevant for risk assessment of imidacloprid in rice cultivation. However, the relevance for standard derivation of surface water in general is limited. Therefore, the studies are not further discussed here. 

Mesocosm studies in rice paddies [20,21]. Mesocosms were dosed by transplanting nursery boxes with rice seedlings that were treated with imidacloprid in a granular formulation. Moreover, fish were introducted in the systems. Similar to the study above, the study design is not considered relevant for standard derivation for surface waters in general. 

Study in which eggs of Sympetrum infuscatum were placed on the surface of a micro-paddy lysimeter (small lysimeters with soil and rice seedlings) that was treated with imidacloprid in a granular formulation [22]. The study might be relevant for risk assessment of imidacloprid in rice cultivation, but the dosing and exposure is not considered relevant for derivation of standards for surface water. The study is not further discussed here.

Study in which the fate of imidacloprid was assessed after application to a rice plot in Portugal [23]. Measured concentrations in paddy water were compared with modelled concentrations. Water from the plots was sampled and used for laboratory bioassays with Daphnia magna, Heterocypris incongruens, Pseudokirchneriella subcapitata and Lemna minor (only results presented, no further details given). Results were used for a risk assessment on the basis of SSDs with literature data. 
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Study 1


 


 


Reference


 


[1,2]


 


Species; Population; Community


 


Phytoplankton, periphyton, invertebrates, zooplankton


 


Test Method


 


Mesocosm


 


System properties


 


Outdoor ponds, 2.0


-


2.2 m diameter,


 


1.0 m deep, 3100


-


3800 L


 


Formulation


 


Imidacloprid SL 200


 


Exposure regime


 


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


 


Analysed


 


Y


 


Temperature [°C]


 


Not reported in summary


 


pH range


 


Not reported in summary


 


Hardness [mg CaCO


3


/L]


 


Not reported in summary


 


Exposure time


 


182 d


 


Criterion


 


NOEC


 


Test endpoint


 


Population response of benthic invertebrates and zooplankton


 


Value [µg/L]


 


0.6 (nominal)


 


GLP


 


Y


 


Guideline


 


OECD, SETAC


 


Notes


 


Original reports not available, based on summary and evaluation in DAR 


 


Ri


 


2


 


 


Description


 


Test system


 


 


Thirteen mesocosms of 2.0


-


2.2 m diameter, 10 cm natural sediment and 1.0 m water, total 3100


-


3800 L, 


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. µg/L in duplicate, untreated in tri


plicate. 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


 


Before the 2nd application, 12


-


20% of the nominal concentrations was present in the waterphase. The DT


50


 


ranged from 5.8 to 13.0 days at all test concentrations after both applications, average DT


50


 


8.2 d. Initial 


measured concentrations 


are 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 µg/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. DT


50


 


for imidacloprid in the whole system (determined in the two highest dosages on


ly) 


is 14.8 d.


 


 


Biological observations


 


 


Insects (caught by the emergence traps) were the most significantly affected organisms, from 1.5 µg/L upwards. 


Effects were found on community parameters such as taxa richness, diversity, similarity and principal re


sponse. 


Chironomidae and Baetidae were the most sensitive taxa. No effects were found at 0.6 µg/L, which can be seen 


as the NOEC. Indirect effects were found on algae, but only the NOEAEC (defined as recovery within 8 weeks 




Supporting information 2 . Evaluation of micro -   and mesocosmstudies .    

Study 1   

Reference  [1,2]  

Species; Population; Community  Phytoplankton, periphyton, invertebrates, zooplankton  

Test Method  Mesocosm  

System properties  Outdoor ponds, 2.0 - 2.2 m diameter,   1.0 m deep, 3100 - 3800 L  

Formulation  Imidacloprid SL 200  

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

Analysed  Y  

Temperature [°C]  Not reported in summary  

pH range  Not reported in summary  

Hardness [mg CaCO 3 /L]  Not reported in summary  

Exposure time  182 d  

Criterion  NOEC  

Test endpoint  Population response of benthic invertebrates and zooplankton  

Value [µg/L]  0.6 (nominal)  

GLP  Y  

Guideline  OECD, SETAC  

Notes  Original reports not available, based on summary and evaluation in DAR   

Ri  2  

  Description   Test system     Thirteen mesocosms of 2.0 - 2.2 m diameter, 10 cm natural sediment and 1.0 m water, total 3100 - 3800 L,  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. µg/L in duplicate, untreated in tri plicate. 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   Before the 2nd application, 12 - 20% of the nominal concentrations was present in the waterphase. The DT 50   ranged from 5.8 to 13.0 days at all test concentrations after both applications, average DT 50   8.2 d. Initial  measured concentrations  are 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 µg/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. DT 50   for imidacloprid in the whole system (determined in the two highest dosages on ly)  is 14.8 d.     Biological observations     Insects (caught by the emergence traps) were the most significantly affected organisms, from 1.5 µg/L upwards.  Effects were found on community parameters such as taxa richness, diversity, similarity and principal re sponse.  Chironomidae and Baetidae were the most sensitive taxa. No effects were found at 0.6 µg/L, which can be seen  as the NOEC. Indirect effects were found on algae, but only the NOEAEC (defined as recovery within 8 weeks 

