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Concluding weight of 
evidence/proposed action

Type of information (Fully 
acceptable, supporting 
information, not applicable)

C onsideration/concluding 
score

Since the evaluation was rather short it was too 
difficult to understand the background of the new 
proposal for the RAC value of 3.3 ng/L. Thus, 
some explanatory paragraph were copied in from 
the report.

Is a guideline method or modified guideline 
used?*

This is not a study but a reanalysis of three studies 
in order to amend the existing ETO-RAC and the 
ERO-RAC. The goal of the evaluation performed 
by evaluator was to determine whether the 
reanalyses was performed properly. The individual 
studies were not evaluated. It was assumed that 
details given on these studies were correct.
For this reason this CRED table is not appropriate 
in this particular case and it was not filled in apart 
from the final conclusion at the end of the table. 
Any peculiar findings were given in the rows 
below.

Data point_______________
Report author____________
Report year______________
Report title______________
Report No_______________
Document No____________
Guidelines followed in study

K-CA 8,2,8
5.1.2.e

2020______________________________________________
Lambda-cyhalothrin - Outdoor aquatic mesocosm study________  
SYN-074/7-52_________________________________________  
VV-869301___________________________________________  
EFSA (European Food Safety Authority, 2013). Guidance on 
tiered risk assessment for plant protection products for aquatic 
organisms in edge-of-field surface waters. EFSA Panel on Plant 
Protection Products and their Residues (PPR). Panna, Italy. EFSA 
Journal 2013; ll(7):3290.
Broek et al. (2015) Tire minimum detectable difference (MDD) 
and the interpretation of treatment-related effects of pesticides in 
experimental ecosystems. Environmental Science and Pollution 
Research, 22(2): 1160-74
OECD Guidance Document “Freshwater Lentic Field Tests”

Is the test performed under GLP conditions?*
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The study was conducted in Homberg, Germany, in 20 enclosures installed in an artificial pond of the 
test facility (diameter 9.39 m, volume about 76 000 L), prepared in October 2015. It was filled with a 
clay layer of approximately 10 cm topped with a sediment layer of about 6-8 cm (sediment was 
collected from the upper 20 cm horizon from a small lake on site). Washed sand was added to the 
sediment to reach an organic carbon content of 1-3 % TOC. The period for equilibration of the pond 
was more than two and a half years (preparation of the pond October 2015, setting the enclosures in 
April 2018). The enclosures were pressed into the sediment of the pond on April 11, 2018, 42 days 
before the first test item application on May 23, 2018 (Day 0 of the study). Each enclosure had a 
diameter of approximately 143 cm (surface approximately 1.60 m2) and a depth of approximately 150 
cm. With a depth of the water body of about 110 cm, the total volume of each enclosure was
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Test 
concentrations:

Study Design and Methods
Experimental dates: 23 May 2018 - 16 August 2018
An outdoor mesocosm study was performed to investigate effect of overall four applications (two 
applications simulating spray drift entries followed two applications simulating run-off entries) of the 
insecticide lambda-cyhalothrin on freshwater ecosystems by monitoring zoöplankton, 
macroinvertebrates, insect emergence, phytoplankton, periphyton and macrophytes in outdoor 
mesocosms.

Full-faunal experimental ecosystem study, with 12 
potentially sensitive aquatic 
macroinvertebrate/zooplankton species in MDD
Category 1________________________________
Not reported

Exposure regime:
Aeration:_______
Replication:

Source: 
Test design

Arenas:

3, 6, 10, 33, 100 ng a.s./L (simulating spray drift 
entries)
2, 4, 4, 11, 11 ng a.s./L (simulating run-off entries) 
Untreated control
Application solution was introduced directly on the 
water surface______________________________  
Yes, GC-NCI-MS/MS was used for analysis at 0.1 
ng/L in water and 0.1 pg/kg in sediment.

Outdoor mesocosms: stainless steel enclosures 
pressed into sediment/clay bed in a large artificial 
pond____________________________________ 
Static
None___________________________________
Triplicates for each treatment concentration, 5 
replicates for the control
85 days

Control: 
Application 
method:______
Analysis of test 
concentrations:

Test organisms 
Species:

15.3-20.5 °C
8.16-10.43
7,57-15,07 mg/L

4,5 °dH________
Natural conditions

Duration of test: 
Environmental test 
conditions_________

Temperature:
PH:____________
Dissolved oxygen: 
Total hardness of 
dilution water:
Photoperiod:
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In order to optimise the assessment of effects on populations of a good range of potentially sensitive 
groups (i.e. insects and crustaceans), organisms of species with lower dispersal ability were 
artificially introduced into the test System in the pre-exposure phase. This artificial introduction 
included Asellus aquaticus, collected from ponds on site and Gammarus pulex collected from natural 
water bodies in the region.

The test item was applied four times. The first two applications with an interval of 7 days, on May 23 
2018 and on May 30, 2018 simulated spray drift entries, and were performed at nominal levels of 3, 
6, 10, 33, 100 ng a.s./L. Three and seven days after the second application (on June 02, 2018 and June 
06, 2018) runoff entries were simulated by dosing of 2, 4, 4, 11, 11 ng a.s /L. Stock Solutions were 
prepared by mixing the test item with water, and application Solutions were prepared by diluting the 
stocks with water. The application solution (including the rinse water) was introduced directly on the 
water surface. The water of the enclosure was then gently stirred with stainless steel tubes. Control 
enclosures were untreated.

approximately 1760 L. The test Systems contained various naturally growing macrophytes 
(Myriophyllum spicatum, Potamogeton natans and the alga Chara globularis) of similar density and 
composition per enclosure at the start of the exposure. No macrophytes were removed after initial 
application of the test substance. No amphibians or fish were found in the pond or test enclosures 
during the preparation of the test System or during the study.

The emerging insects were sampled weekly by two emergence traps on the water surface of each 
enclosure. The traps are stainless steel constructions with a trapping device at the apex of the 
structure. The diameter of the traps is approx. 40 cm.

Depth-integrated water samples (DWIS) were taken at 3 locations per enclosure at three times points 
(0.5, 1 and 3 hours) on each day of application (days 0, 7, 10 and 14), on days 1, 2, 3 and 7 (before 
second application), on days 8, 9, and 10 (before 3rd application), on days 11, 12, 13, and 14 (before 
last application) and on days 15, 16, 17, 20, 27 and 40 after last application. Samples were acidified 
with HC1 to reduce the pH to <4. Sediment samples were taken on days 3, 8, 15, 20, 27, 57 and 84. In 
order to achieve a worst-case estimation of the concentration of lambda-cyhalothrin in the upper 1 
cm, considered most relevant for macroinvertebrates (EFSA PPR 2015), the measured concentration 
in sediment was multiplied by 5.
Water temperature, pH, turbidity, conductivity and dissolved oxygen concentration were measured in 
situ at a depth of approximately 25 cm on study days -14, -6, -1, 0 (before application), 3, 7 (before 
2nd application), 10 (before 3rd application), 14 (before 4th application), 19, 26, 33, 40, 47, 54, 63, 68, 
77 and 82. Total phosphorus, oxidised nitrogen, alkalinity, hardness and suspended solids were 
recorded in DWIS on study days 0 (before application), 27, 55 and 84. TOC and DOC were measured 
in DWIS on study days 0 (before application), 5, 10 (before 3rd application), 13 and 20. Air 
temperature, precipitation and sunshine were recorded daily, and were provided from Deutscher 
Wetterdienst (German Weather Service) weather station Neu-Ulrichstein (DWD station no. 7410). 
The weather station is located about 800 m west of the test facility.

In order to slow down dissipation of the a.s. in the test Systems, a tent was installed above the pond on 
May 25, 2018, for shading to reduce photosynthesis and consequent increase of pH, which may have 
promoted degradation of the active substance by alkaline hydrolysis. The sides of the tent were kept 
open, to allow insect flights to and from the pond. The tent was removed on June 07, 2018, after the 
final application of test substance.

Test item concentrations were verified by analysing water and sediment samples for lambda- 
cyhalothrin, using GC-NCI-MS/MS detector. The LOQs for the active substance are 0.1 ng/L in water 
and 0.1 pg/kg dry weight (d.w.) in sediment.
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1 1

x 100 (Equation 2)MDD% =

Where t1_ad^ks is the quantile of the t-distribution, df is the degrees of freedom, k is the number of 
comparisons, (x0 — x)* corresponds to the difference between control and treatment mean and no and 
n are the sample sizes.
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Macroinvertebrates were sampled from enclosures on study days -15, -1, 6, 13, 21, 29, 42, 55, 69 and 
83, with sampling from emergence traps on days 0 (after first application), 7, 14, 21, 28, 42, 56, 70 
and 84. Additional samples from emergence traps were taken on days 35, 49, 63 and 77 but not 
analysed. Depth-integrated water samples were collected from several spots in each mesocosm and 
analysed for diversity and abundance of zoöplankton and chlorophyll-a content of phytoplankton. 
Zoöplankton was sampled on study days -16, 0 (before first application), 2, 5, 9, 12, 19, 26, 40, 54, 68 
and 82, with additional samples taken but not analysed on days 33, 47, 61 and 76. Phytoplankton 
samples were taken on days-16, 0 (before first application), 5, 12, 20, 27, 40, 54, 68 and 84 and 
periphyton samples were taken on days -1, 6, 12, 26, 57 and 82 for periphyton. Aerial mapping for 
macrophyte coverage was conducted on days -2, 13, 29, 55 and 85.

Macroinvertebrate responses to the test treatment were monitored regularly by a combination 
of sampling techniques:
• Artificial substrate samplers (ASS): Open stainless steel vessels (diameter of approximately 20 cm) 
containing clay beads (10-35 mm) and organic material, placed on the surface of the sediment in each 
enclosure. The samplers contained a mixture of decomposed leaves collected from a pond at the test 
facility. One ASS was employed in each enclosure.
• Macrophyte samplers: Wire baskets containing shoots of macrophytes Myriophyllum spicatum and 
basalt stones, for monitoring especially larvae of mayflies and damselflies. The baskets also contained 
decomposed leaves sampled from a pond on site. One basket per enclosure was installed in the water 
column 50 cm below the water surface.
• Netting: To ensure representative sampling of e.g. Chaoboridae and Ephemeroptera, sweep netting 
of larvae was also conducted. For each enclosure three netting pulls were done with defined different 
orientations. These orientations were identical for each enclosure.
The macroinvertebrates were identified to the species level when possible and then retumed to the 
appropriate enclosure.

Zoöplankton and phytoplankton was collected using a depth-integrated sampler. Periphyton was 
sampled using glass slides (combined area of the two sides 185.5 cm2) as artificial substrate, which 
were installed before application, on April 26, 2018, at a depth of 30 cm at the same location in all 
enclosures.

Statistical evaluation of the data for macroinvertebrate, zoöplankton, phytoplankton and periphyton 
communities were performed using multivariate and univariate analyses on the log-transformed data. 
Univariate statistics were used to test for significant differences in abundance (using chlorophyll a 
measurements as proxy for phytoplankton and periphyton) between the treated enclosures and the 
Controls. Comparisons were made between each test item treatment group and the control using a 
one-sided Williams test, at the 5 % probability level.
The minimum detectable difference (MDD), defined as the difference between the means of a 
treatment and the control that must exist in order to conclude that there is a significant effect, was 
determined for macroinvertebrates, emergence of macroinvertebrates, zoöplankton, phytoplankton, 
periphyton, and physical parameters. The MDD was calculated by the rearranged formula of the t-test 
(Equation 1) using the software Community Analysis 4 and reported as a percentage of the control 
mean (Equation 2).

MDD
x0

MDD = (x0 — x~)* = t1_adfks---- p — (Equation 1) 
' ’ no n
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y(x) = In(ax + 1) (Equation 3)

Where a is calculated according to: a x min value (> 0) = 2.

_ exp(meanco7n) - exp(meanC0,Zn - MDDZn)
(Equation 4)MDD,abu a

%MDDabu = 100MDDabu/((exp(meanco in) — l)/a) (Equation 5)
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Abundance data were log-transformed (Equation 3) and back-transformed to the abundance scale 
(Equation 4) for ease of interpretation, and results reported as %MDDabu (Equation 5).

The no observed effect concentration (NOEC), defined as the lowest treatment where no significant 
difference to the Controls is detected, was calculated for all observed endpoints using a Williams test. 
Data were evaluated according to EFSA (2013) and Broek et al. (2015) and effect classes were 
determined, as defined in the table below.
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Table 8.2.6.1-01: Effect classes according to EFSA (2013) and Broek et al. (2015)

Description Criteria

I

Slight effects2

3A

3B

endpoint withui eight weeks post last application. *

4A

4B

I feil recovery is demonstrated to occur in the year of application. *

* Note that following Broek et al. (2015) recovery can only be considered if the MDDs during the

MDD class % MDD
0 100

I 90-100

II 70-90

III 50-70

IV 50

recovery period are < 70 % on at least one sampling or < 90 % on at least two samplings or if the deviation 
compared to the Controls is less than 20 %. Ifthis is not the case, an appropriate higher class has to be selected.

100%, a treatment-related decline in abundance can in theory be demonstrated. If the 
100%, the power of the test is too low to demonstrate treatment-related declines in

No treatment-related 
effects demonstrated

MDDabu is 
MDD . is 
abundance.

Clear response ofsensitive endpoint. effect period longer than S weeks 
and recovery did not yet occur within 8 weeks after the last application but

Effect 
class

Significant effects in 
short-term study

Pronounced short- 
term effects (effect 
period < 8 weeks), 
followed by recovery

Following EFSA (2013), the %MDD values can be clustered into five classes for a specific taxon on a 
specific date, according to the table below. If, for a specific taxon on a specific sampling day, the

Following Broek et al. (2015), MDDabu values were placed into three regulatory-relevant categories of 
taxa over the time course of the microcosm study, as described in the table below.

Pronounced effects 
longer than 3 weeks 
but recovery' within 8 
weeks after last 
application
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Table 8.2.6.1-02: Classes of minimum detectable differences (MDD) as proposed in the EFSA Aquatic 
Guidance document (EFSA 2013)

Description
No effects can be determined statistically.
Only large effects can be determined statistically.
Large to medium effects can be determined statistically.
Medium effects can be determined statistically.
Small effects can be determined statistically.

Clear response of the endpoint in micro-/mesocosm experiment repeatedly 
treated with the test substance and that lasts longer than eight weeks 
(responses already start in treatment period), but full recovery of affected

Clear response of sensitive endpoints Q 8 weeks post last application) and 
feil recovery cannot be demonstrated before termination of the experiment 
or before the start of the winter period.

Significant short-term 
effects but MDD too 
high in recovery 
period

No (statistically and/or ecologically significant) effects observed as a 
result of the treatment.
Observed differences between treatment and Controls show no clear causal 
relations hip.
Effects concern short-term and/or quantitatively restricted responses 
usually observed at individual samplings only.*
Clear response of sensitive endpoints. but feil recovery within 3 weeks 
after the first application, or in the case of delayed responses and repeated 
applications, the duration of the effect period is less than 8 weeks and 
followed by full recovery'.*
Treatment-related effects demonstrated on consecutive samplings.

Pronounced long­
term effect followed 
by recovery

Pronounced long­
term effects without
recovery

Clear effects (e.g. large reductions in densities of the population) 
observed, but the study is too short to demonstrate complete recovery 
withui eight weeks after the (last) application. If delayed response is 
observed on the last sampling(s) only'. this may be indicated as effect class 
2-4A or 3 AfeA._________________________
Significant short-term effects demonstrated but recovery cannot be 
properly evaluated due to high %MDD values in recovery period or the 
population m the Controls is declining or even absent.
If significant treatment related response is demonstrated on one sampling 
but recovery cannot be interpreted due to high MDD this may be indicated 
as class 2-4B. m other case it can be 3A-4B.
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Category

1

2

3

Results and Discussion

Fate and Exposure

Table 8.2.6.1-03: Regulatory-relevant categories of taxa on the basis of their MDDabu as proposed by 
Broek et al. (2015)
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Multivariate methods used to analyse community levels effects included diversity analysis (Species 
richness, Shannon-Index, Evenness), principle response curves (PRC) and redundancy analysis 
(RDA). All taxa (Category 1, 2 and 3) were included in the multivariate analysis. If RDA showed that 
treatments showed significant differences in community structure (p<0.05), a principal component 
analysis was applied to the data of that sampling date. The resulting sample scores were used as 
inputs in a Williams-test in order to calculate the Community-NOEC. Statistical analysis was 
performed using the computer programs Community Analysis V4 for NOEC, MDD and diversity 
calculations and Canoco v4.5 for PRCs.

Water and Sediment Parameters
Total organic matter of the natural sediment was 3.7 % resulting in a total organic matter content of 
about 2.8 % of the mixed sediment (natural sediment with washed sand added) used as sediment on 
the bottom of the enclosures. During the study all Chemical and physical parameters measured in-situ 
at 50 cm below water surface were in the range of mesotrophic natural pond water (Schwoerbel, 
1999): pH 8.16 -10.43; conductivity 165 - 218 pS/cm, oxygen 7.57 - 15.07 mg/L. The values for 
nitrate were in general below the method detection limit (MDL) of 0.4 mg/L except for day 27 when 
concentrations up to 1.4 mg/L were measured. For ammonia the values were in the range from below 
MDL (0.01 mg/L) up to 0.09 mg/L with a mean value over all samples of 0.03 mg/L. For phosphate 
the values ranged between 0.2 and 0.5 mg/L with a mean value of 0.34 mg/L. For hardness the mean 
value during the study was 4.5 °dH. The mean Total Organic Carbon concentration measured on four 
dates and in all mesocosms was 6.4 mg/L and ranged between 5.2 and 8.1 mg/L. No trend with 
respect to treatment ortime was visible. The concentrations of Dissolved Organic Carbon were very 
similar but often higher than the corresponding TOC values (mean 7 mg/L with a range of 5.7 to 8.6 
mg/L).

Weather Conditions and Water Temperature
During the in-life phase of the study, maximum and minimum monthly mean air temperatures were 
20.5 °C in July 2018 and 15.3°C in May 2018, respectively. Monthly sunshine minutes were lowest in 
June (13002 sunshine-minutes) and the highest in July (19464 sunshine-minutes). Precipitation was 
generally low throughout the study, with monthly sums of 30 mm and 56 mm June and July, 
respectively. During the study, the water temperature (consistently measured 25 cm below the water 
surface) reached a minimum of 15.5 °C at the end of June and amaximum of21.9 °C at the end of 
July 2018.

Description
Taxa characterised by a sufficiënt statistical power to potentially demonstrate treatment-related responses. 
Criteria:
After the first application of the test item, the MDDabu is
a) < 100% at no less than five samplings, or
b) < 90% at no less than four samplings, or
c) < 70% at no less than three samplings, or
d) < 50% at no less than two samplings.
Taxa that do not meet the MDDabu criteria mentioned under category 1, but for which a LOEC can be 
calculated on at least one sampling.

Taxa that do not meet the MDDabu criteria mentioned under category 1 and for which no significant 
difference with Controls is found on any of the samplings.


