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1. [bookmark: _Toc434489028][bookmark: _Toc80343741]Introduction

The following sections discuss toxicity data available for imidacloprid divided into major taxonomic groups of fish and aquatic amphibians, aquatic invertebrates, aquatic plants, birds, reptiles, terrestrial-phase amphibians, mammals, terrestrial invertebrates and terrestrial plants. Based on these data, mortality and sublethal effects (i.e., growth and reproduction) endpoints are determined and are used to evaluate direct effects to a listed species or effects to plants or animals that a species uses for prey, pollination, habitat, and/or dispersal (PPHD). 

In establishing the sublethal thresholds and endpoints used in the analysis, EPA used the most sensitive sublethal endpoint based on growth or reproduction or any sublethal endpoints that are strongly linked to survival, growth or reproduction. In determining whether toxicity endpoints are strongly linked to apical endpoints, EPA staff used best professional judgement, while also considering factors such as data quality and relevance to effects on survival and reproduction. 

If sufficient data are available, the toxicity data for each taxon are presented as summary data arrays (developed using the Data Array Builder v.1.0; described in ATTACHMENT 2-1). Alternatively, data are presented in a tabular or text format if only limited data is available. The arrays contain data from both laboratory and field experiments. Data in these arrays are grouped by the type of effect (e.g., mortality, growth, and reproduction), and present the range of effects endpoints [e.g., LOAECs and NOAECs (NOAECs must have a corresponding LOAEC to be represented in array)] for each effect type. The effect related to mortality, growth, and reproduction are discussed in further detail within each taxon effects characterization. All endpoints are reported in terms of amount of active ingredient, unless otherwise specified.  Data used in the arrays are available for each taxon in APPENDIX 2-1. Studies for which exposure units could not be converted to environmentally relevant units were not included in the data arrays. Endpoints reported in the ECOTOX database are presented in APPENDIX 2-2. Reviews of open literature studies are presented in APPENDIX 2-3. Citations for registrant submitted studies are presented in APPENDIX 2-4.

On an acute exposure basis, imidacloprid is classified as very highly toxic[footnoteRef:2] to aquatic invertebrates. The available data suggest that aquatic insect species (class Insecta) are more sensitive on an acute exposure basis compared to other species of aquatic invertebrates (e.g., crustaceans). By comparison, fish and aquatic plants are several orders of magnitude less sensitive following acute exposure to imidacloprid. On a chronic exposure basis, a decrease in survival was observed in aquatic insects. As with acute exposure, daphnids, mysid shrimp, and fish are orders of magnitude less sensitive compared to aquatic insects when chronically exposed to imidacloprid.  [2:  EFED acute toxicity classifications are available here: https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/technical-overview-ecological-risk-assessment-0#Ecotox] 


For terrestrial organisms, imidacloprid is characterized as highly toxic to bees, highly toxic to birds and moderately toxic to mammals on an acute exposure basis. Available data suggest potential effects to honey bee and bumble bee colonies, that manifest as impacts to numbers of adults and decreases in brood. Chronic exposures to birds and mammals lead to decreases in body weight and egg production in birds. Generally, no effects were observed in terrestrial plant studies that tested up to the currently registered single maximum application rate. 


[bookmark: _Toc80343742]Endpoints used in Effects Determinations

[bookmark: _Hlk46989863]Toxicity data available for imidacloprid was reviewed and divided into major taxonomic groups, including: fish, aquatic amphibians, aquatic invertebrates, aquatic plants, birds, reptiles, terrestrial-phase amphibians, mammals, terrestrial invertebrates and terrestrial plants. For each of these groups, endpoints are determined for each taxon for mortality (animals only) and sublethal effects (i.e., growth or reproduction). These endpoints are used to establish thresholds, which are then used in conjunction with exposure data to make effects determinations based on the taxon with which they are associated. These data are described more fully in each relevant toxicity section below. Table 2-1 through Table 2-6 summarizes the imidacloprid toxicity endpoints used in the effects determinations for all taxa. Later in this chapter, the available toxicity data for each taxon is discussed further.
[bookmark: _Ref51587457][bookmark: _Toc79695727]Table 2-1. Terrestrial mortality endpoints used to evaluate impacts to species and PPHD.
	Type of Threshold
	Taxon
	Test Species
	Type of endpoint 
	Value
	Units
	Slope
	Weight of test animal (g)
	Comments
	Reference

	DOSE BASED MORTALITY
	Mammals
	Lab Rat
	LD50
	424
	mg ai/kg-bw
	4.5
	238
	For males; assumed slope
	MRID 42055331

	
	Birds
	Japanese quail
	LD50
	17
	mg ai/kg-bw
	4.5
	268
	Assumed slope
	MRID 44457401

	
	Reptiles and Amphibians
	Japanese quail
	LD50
	17
	mg ai/kg-bw
	4.5
	268
	Bird used as a surrogate; Assumed slope
	MRID 44457401

	
	Terrestrial Invertebrates
	SSD
	LD50
	0.015
	mg ai/kg-bw
	1.6
	NA
	HC05 from SSD; mean of slopes nearest HC05 
	APPENDIX 2-6

	DIETARY BASED MORTALITY
	Mammals
	No Data

	
	Birds
	Northern bobwhite quail
	LC50
	1536
	mg ai/kg-diet
	1.2
	NA
	
	MRID 42055310

	
	Reptiles and Amphibians
	Northern bobwhite quail
	LC50
	1536
	mg ai/kg-diet
	1.2
	NA
	Bird used as a surrogate
	MRID 42055310

	
	Terrestrial Invertebrates
	SSD
	LC50
	0.064
	mg ai/kg-diet
	1.8
	NA
	HC05 from SSD, slopes nearest HC05
	APPENDIX 2-6

	MORTALITY
	Terrestrial Invertebrates
	Earthworm
	LC50
	0.55
	mg ai/kg-soil
	4.5
	NA
	Assumed slope, soil exposure
	ECOTOX 184175

	
	Terrestrial Invertebrates
	Parasitic wasp
	LC50
	0.00017
	lb ai/A
	4.2
	NA
	Reported slope, contact exposure
	ECOTOX 184109


LD50 – dose at which 50% mortality occurs
SSD – Species sensitivity distribution 
HC05 - hazardous concentration at which 5% of the species are exposed to a concentration above their LD50
LC50 – concentration at which 50% mortality occurs
NA = not applicable

[bookmark: _Toc79695728]






Table 2-2. Terrestrial sublethal endpoints used to evaluate impacts to species and PPHD.
	Type of Threshold
	Taxon
	Test Species
	NOAEC 
	MATC 
	Units
	Comments
	Reference

	DOSE BASED SUBLETHAL 
ENDPOINTS
	Mammals
	Lab Rat
	10.0
	14.1
	mg ai/kg-bw
	MATC used, LOAEC = 20; decreased food consumption (20%) and decreased body weight gain (47%)
	ECOTOX 168931 & 169053

	
	Birds
	Mallard duck
	11.7
	16.0
	mg ai/kg-bw
	MATC used, LOAEC = 21.9; Calculated using average BW female controls
	MRID 42055313

	
	Reptiles
	Mallard duck
	11.7
	16.0
	mg ai/kg-bw
	MATC used, LOAEC = 21.9; Calculated using average BW female controls; Bird used as a surrogate
	MRID 42055313

	DIETARY BASED SUBLETHAL 
ENDPOINTS
	Mammals
	Lab Rat
	250
	418
	mg ai/kg-diet
	MATC used; LOAEC = 700; 9-12% decreased parental and offspring body weight 
	MRID 42256340

	
	Birds
	Mallard duck
	125
	171
	mg ai/kg-diet
	MATC used, LOAEC = 234; reduction in egg production and hatchability and female body weight.
	MRID 42055313

	
	Reptiles and Amphibians
	Mallard duck
	125
	171
	mg ai/kg-diet
	Bird used as a surrogate; MATC used, LOAEC = 234; reduction in egg production and hatchability and female body weight. 
	MRID 42055313

	
	Terrestrial Invertebrates
	Bumble bee
	0.00081
	0.0018
	mg ai/kg-diet
	MATC used, LOAEC = 0.0039; 20% increase in time to emergence and 20% decrease in nest weight
	ECOTOX 184438

	SUBLETHAL / MORTALITY
	Terrestrial Invertebrates
	Spined soldier bug
	0.0023
	NA
	mg ai/kg-bw
	5-day LC50 mortality
	ECOTOX 39981

	
	Terrestrial Invertebrates
	Springtail
	<0.01
	NA
	mg ai/kg-soil
	LOAEC = 0.01; Effects to fecundity at all levels 
	ECOTOX 184605

	
	Terrestrial Invertebrates
	Parasitic wasp
	0.00017
	NA
	lb ai/A
	2-day LC50 mortality
	ECOTOX 184109


NOAEC - No Observed Adverse Effect Concentration
LOAEC - Lowest Observed Adverse Effect Concentration
MATC - Maximal Acceptable Toxicant Concentration






[bookmark: _Toc79695729]Table 2-3. Aquatic mortality endpoints used to evaluate impacts to species and PPHD.
	Taxon
	Test Species
	Type of endpoint
	Value
(µg ai/L)
	Slope
	Duration of study (days)
	Comments
	Reference

	FW Fish
	Zebrafish
(Danio rerio)
	LC50
	26,400
	4.5
	4
	Assumed slope
	ECOTOX 184102

	E/M Fish
	Sheepshead Minnow 
(Cyprinodon variegatus)
	LC50
	163,000
	6.82
	4
	--
	MRID 42055318

	AQ Amphibians
	Montevideo Tree Frog
(Boana pulchella)
	LC50
	52,600
	4.5
	4
	Assumed slope
	ECOTOX 168449

	Other FW Invertebrates
	Species sensitivity distribution
	LC50
	1.43
	1.7
	2-4
	--
	APPENDIX 2-5

	E/M Invertebrates
	Species sensitivity distribution
	LC50
	13.15
	3.63
	2-4
	--
	APPENDIX 2-5

	Mollusks
	File Rams-horn snail 
(Planorbella pilsbryi)
	LC50
	3,980
	4.5
	7
	Assumed slope
	ECOTOX 173464



NA = not applicable

[bookmark: _Toc79695730]Table 2-4. Aquatic sublethal endpoints used to evaluate impacts to species and PPHD.
	Taxon
	Test Species
	NOAEC (µg ai/L)
	MATC (µg ai/L)
	Duration of study (days)
	Comments
	Reference

	FW Fish
	Rainbow Trout (Oncorhynchus mykiss)
	9,000
	15,560
	91
	MATC used as input; LOAEC = 26,900; timing of hatch and swim-up
	MRID 49602703

	E/M Fish
	Rainbow Trout (Oncorhynchus mykiss)
	9,000
	15,560
	91
	FW fish used as surrogate; MATC used as input; LOAEC = 26,900; timing of hatch and swim-up
	MRID 49602703

	AQ Amphibians
	Rainbow Trout (Oncorhynchus mykiss)
	9,000
	15,560
	91
	FW fish used as surrogate; MATC used as input; LOAEC = 26,900; timing of hatch and swim-up
	MRID 49602703

	Other FW Invertebrates
	Midge 
(Chironomus riparius)
	0.125
	0.280
	28
	MATC used as input; LOAEC = 0.625; reduction in mean emergence time
	ECOTOX 183987

	E/M Invertebrates
	Saltwater mysid (Americamysis bahia)
	0.163
	0.231
	28
	MATC used as input; LOAEC = 0.326; reduction in length and weight
	MRID 42055322

	Mollusks
	Colombian ramshorn apple snail 
(Marisa cornuarietis)
	10,000
	15,811
	9
	MATC used as input; LOAEC = 25,000; decreased larval heart rate
	ECOTOX 112105


NA = not applicable

[bookmark: _Toc79695731]Table 2-5. Aquatic plant endpoints used to evaluate impacts to species and PPHD.
	EPA Category
	Species
	NOAEC (ug ai/L) 
	MATC 
(ug ai/L)
	IC50 
(ug ai/L)
	Comments
	Reference

	Non-vascular
	Diatom 
(Navicula pelliculosa) 
	6,700
	10,672
	12,400
	LOAEC = 17000; reduced growth rate; MATC used as input; 96 -hour exposure
	MRID 44187102

	Vascular
	Lemna gibba
	5,830
	8,571

	>105,000
	LOAEC = 12600; 42% reduction in number of fronds; MATC used as input; 7-d exposure 
	MRID 48648601



[bookmark: _Ref51587463][bookmark: _Toc79695732]Table 2-6. Terrestrial plant endpoints used to evaluate impacts to species and impacts to PPHD.
	EPA Category
	Species
	NOAEC 
	MATC 
	IC25
	Units
	Comments
	Reference

	Monocot
	None
	>0.5
	>0.5
	>0.5
	lb ai/A
	At the maximum allowable single application rate there were no significant effects to any tested plant species
	MRID 48648602

	Dicot
	None
	>0.5
	>0.5
	>0.5
	lb ai/A
	
	MRID 48648603



[bookmark: _Toc434489029]

[bookmark: _Toc80343743]Office of Water Aquatic Life Criteria

The U.S. EPA’s Office of Water (OW) may develop ambient water quality criteria for chemicals, including pesticides, that can be adopted by states and tribes to establish water quality standards under the Clean Water Act. At this time, OW has not published ambient water quality criteria for imidacloprid.  

[bookmark: _Toc80343744]Effects Characterization for Fish 

[bookmark: _Toc434489030][bookmark: _Toc80343745]Introduction to Fish Toxicity

Acute and chronic studies for fish have been submitted by the registrant and are available in the open literature. Data for amphibians are also available in the open literature. Studies were excluded from analysis if they were considered invalid or if the exposure units could not be converted into aqueous concentrations (mass a.i./volume). 
[bookmark: h.30j0zll][bookmark: h.1fob9te][bookmark: h.2et92p0]
[bookmark: _Toc80343746][bookmark: _Toc434489034]Effects on Mortality of Fish 

The available data for acute mortality to fish is provided in Figure 2-1 below. Mortality values for fish reported in registrant submitted studies and the open literature varied by several orders of magnitude ranging from 1 mg a.i./L to 550 mg a.i./L. Several of the lowest reported concentrations in ECOTOX were reviewed for this assessment or previous assessments and found to be unacceptable for varying reasons (APPENDIX 2-3). The most sensitive reliable endpoint was used to represent thresholds for mortality effects.

For freshwater fish, the lowest quantitative LC50 based on the TGAI (Technical Grade Active Ingredient) was 26.4 mg a.i./L tested on the zebrafish (ECOTOX# 184102). There is also data available based on the TEP (Typical End-use Product). The lowest quantitative LC50 for TEP was 13.36 mg a.i./L tested on Nile tilapia (ECOTOX# 166820). These values will therefore be used to derive the acute mortality thresholds for freshwater fish. 

For estuarine/marine fish, limited acute mortality data were available. The most sensitive endpoint for estuarine/marine fish was an LC50 value of 163 mg a.i./L (Sheepshead minnow, Cyprinodon variegatus, MRID 42055318).  This value will be used to derive the acute mortality threshold for estuarine/marine fish.


[bookmark: _Ref51586772][bookmark: _Toc79695761]Figure 2-1. Array of acute mortality toxicity data for freshwater fish expressed in terms of mg a.i./L. Blue squares represent LC50 values from open literature studies found in the ECOTOX database. Red squares represent LC50 values from registrant submitted studies. Parentheses present the endpoint measurement, species, study reference (i.e., MRID, ECOTOX #), and study duration. 

[bookmark: h.tyjcwt][bookmark: _Toc522625446][bookmark: _Toc522625507][bookmark: _Toc522693777][bookmark: _Toc522625447][bookmark: _Toc522625508][bookmark: _Toc522693778][bookmark: _Toc80343747][bookmark: _Toc434489036]Effects on Growth and Reproduction of Fish 

The most sensitive chronic exposure endpoint for fish was reported in an early life-stage study with rainbow trout (Oncorhynchus mykiss; MRID 49602703). There were significant (p>0.05) effects on timing of hatch and swim-up following exposures at 26.9 mg a.i./L (NOAEC = 9.0 mg a.i./L; MATC = 18.0 mg a.i./L). Alterations in the timing of hatching and fry swim-up could adversely affect the ecological fitness of fry populations, if such alterations resulted in asynchronous development relative to important environmental (e.g., temperature) and ecological cues (e.g., food availability, predation). 

For saltwater fish, no chronic toxicity data were submitted by the registrant nor were relevant chronic data identified in the open literature. Therefore, the freshwater fish endpoint will be used to evaluate all fish. 

[bookmark: _Toc80343748]Other Sublethal Effects to Fish 

Additional literature is available on the sublethal effects of imidacloprid on fish. No endpoints were identified from studies in the ECOTOX acceptable database that were either more sensitive than the endpoints identified above, or reliable for use as a threshold and relatable to an apical endpoint. Figure 2-2 illustrates the data available for sublethal and chronic effects to fish. The lowest value by several orders of magnitude as shown on the figure below is from a study with Nile tilapia that was reviewed and determined to be not valid for use in this assessment.  


[bookmark: _Toc79695762][bookmark: _Ref51586790]Figure 2-2. Summary array of sublethal toxicity data for fish expressed in terms of mg a.i./L. Solid lines display the range between the LOAEC and NOAEC values while the orange dot is the average. Endpoints are summarized by effect group. 

[bookmark: _Toc80343749]Effects Characterization Aquatic-phase Amphibians

[bookmark: _Toc80343750]Introduction to Aquatic-phase Amphibian Toxicity

Acute and chronic studies for amphibians are also available in the open literature. Data for amphibians was also submitted by the registrant but was not suitable for use in this assessment. All registrant- submitted studies found no effects of imidacloprid exposure to amphibians. Studies from the open literature were excluded from the main analysis if they were considered invalid or if the exposure units could not be converted into aqueous concentrations (mass a.i./volume). 

[bookmark: _Toc80343751]Effects on Mortality of Aquatic-phase Amphibians

The available data for characterizing the acute mortality to aquatic-phase amphibians is provided in Figure 2-3 below. Mortality values for amphibians reported in the open literature varied depending on duration of exposure and ranged from 52 mg a.i./L to 268 mg a.i./L. The most sensitive quantitative endpoint was used to represent thresholds for mortality effects. Although no registrant-submitted data were adequate for aquatic-phase amphibians, aquatic-phase amphibian data were available in the ECOTOX report. The most sensitive acute endpoint for aquatic-phase amphibians was an LC50 value of 52.6 mg a.i./L (ECOTOX#168449, Perez-Iglesias et al. 2014). This value will be used to derive the acute mortality threshold for aquatic-phase amphibians. 


[bookmark: _Toc79695763]Figure 2-3. Array of acute mortality toxicity data for amphibians expressed in terms of mg a.i./L. Blue squares represent LC50 values from open literature studies found in the ECOTOX database. Parentheses present the endpoint measurement, species, study reference (i.e., MRID, ECOTOX #), and study duration. 

[bookmark: _Toc80343752]Effects on Growth and Reproduction of Aquatic-phase Amphibians

Aquatic-phase amphibian data was available in the ECOTOX report. However, the endpoints for chronic effects to aquatic-phase amphibians were non-definitive and did not show impacts to amphibians at the highest tested concentration. In totality, there were limited studies available and for limited species.  Therefore, surrogate data from fish will be used for chronic effects to aquatic-phase amphibians.
 
[bookmark: _Toc80343753]Other Sublethal Effects to Aquatic-phase Amphibians

Additional literature is available on the sublethal effects of imidacloprid on aquatic-phase amphibians. No endpoints were identified from studies in the ECOTOX acceptable database that were either more sensitive than the endpoints identified above or reliable for use as a threshold and relatable to an apical endpoint. Figure 2-4 illustrates the data available for other sublethal endpoints for aquatic-phase amphibians.  


[bookmark: _Toc79695764]Figure 2-4. Array of sublethal toxicity data for aquatic-phase amphibians expressed in terms of mg a.i./L. Blue squares represent LOAEC values from open literature studies found in the ECOTOX database. Solid lines display the range between the LOAEC and NOAEC values. Parentheses present the effect, species, study duration and reference (i.e., MRID, ECOTOX #).
[bookmark: _Toc471720510][bookmark: _Toc80343754]Effects Characterization for Aquatic Invertebrates

[bookmark: _Toc471720511][bookmark: _Toc80343755]Introduction to Aquatic Invertebrate Toxicity

Studies available on the effects of imidacloprid on aquatic invertebrates were reviewed, including both freshwater and estuarine/marine (E/M) invertebrates. Mollusks were evaluated separately as they had very different toxicity effects than other invertebrates.  APPENDIX 2-2 and 2-4 includes the bibliography of studies that are included in this effects characterization and those that were excluded, respectively. Studies were excluded from the main analysis if they were considered invalid or the exposure units could not be converted into environmentally relevant concentrations. In this effects characterization, when sufficient data are available for imidacloprid, different endpoints are identified for freshwater and estuarine/marine invertebrates. A summary of the selected toxicity endpoints are reported in Table 2-7.



[bookmark: _Toc79695733]Table 2-7. Summary of imidacloprid toxicity endpoints used for assessing risk to aquatic invertebrates 
	Taxa group
	Threshold Value (ug ai/L)
	Endpoint
	Effect(s)
	Species
	Study ID

	Most Sensitive Mortality Value (LD50/LC50)

	Freshwater
	1.43
	HC05
	Mortality
	N/A
	Multiple

	Mollusks
	3980
	7-day LC50
	Mortality
	File Rams-horn snail 
(Planorbella pilsbryi)
	E173464

	Estuarine Marine
	13.15
	HC05
	Mortality
	N/A
	Multiple

	Most Sensitive Endpoint (Relatable to Growth or Reproduction)

	Freshwater
	0.125
	28-day NOAEC
	Emergence
	Midge 
(Chironomus riparius)
	E183987

	Mollusks
	10000
	9-day NOAEC
	Heart rate
	Colombian ramshorn apple snail 
(Marisa cornuarietis)
	E112105

	Estuarine Marine
	0.163
	28-day NOAEC
	Growth
	Saltwater mysid (Americamysis bahia)
	MRID 42055322



[bookmark: _Toc471720515][bookmark: _Toc80343756]Effects on Mortality of Aquatic Invertebrates

Across all taxa, mollusks show very low sensitivity to imidacloprid. There is acute toxicity data available for mollusks to be evaluated separately from other aquatic invertebrates in the ECOTOX database and registrant submitted studies. The threshold for mollusks is 3.98 mg ai/L based on a 7-day LC50 for the File Rams-horn snail (Planorbella pilsbryi). There was data available for bivalve mollusks indicating they are less sensitive than the snail endpoint selected. 

[bookmark: _Hlk49408160]For other non-mollusk invertebrates, the available data for acute mortality to freshwater invertebrates is provided in the species sensitivity distributions (SSD) shown in Figure 2-5 and Figure 2-6 below. For the SSD, six distributions were tested, utilizing the maximum likelihood method with full details described in APPENDIX 2-5. The triangular distribution and maximum likelihood (ML) method was selected to represent HC05 through HC95 values for freshwater invertebrate endpoints. Table 2-8 and Figure 2-5 provide a summary of the results. The threshold for freshwater invertebrates is 1.43 ug ai/L based on the HC05 from the SSD. 

Due to the specific mode of action for imidacloprid, different aquatic invertebrate taxa show differing toxic sensitivity, with insects being most sensitive and mollusks the least. The selected SSD includes data for insect as well as non-insect species. To compare sensitivities of different groups sensitivity distributions were also run for insect and non-insect invertebrates separately. As insect species drive the lower end of the distribution the HC05 for the insect specific SSD was very similar to the full SSD described here. The non-insect SSD demonstrated the expected lower sensitivity with an HC05 of 26.1 ug ai/L. 





[bookmark: _Ref51587368][bookmark: _Toc79695734]Table 2-8. Summary of imidacloprid mortality endpoints for aquatic invertebrates (values in µg a.i./L). 
	Statistic
	Freshwater Invertebrates
	Saltwater Invertebrates

	HC05 (95% CI)
	1.43 (0.71-5.54)
	13.15 (2.11-204.52)

	HC50 (95% CI)
	154 (71.8-331.5)
	636.25 (96.88-8217)

	Median slope
	1.7
	3.63


CI = confidence interval

[image: ]
[bookmark: _Ref51587389][bookmark: _Toc447804966][bookmark: _Toc79695765]Figure 2- 5. Species sensitivity distribution of imidacloprid toxicity values for freshwater aquatic invertebrates. Selected model was logistic, fit using maximum likelihood, selected based on the lowest AIC and confidence interval for model fit. Black points are single estimates, lines are range of endpoints.

There is less acute toxicity data available for estuarine/marine invertebrates in the ECOTOX database and registrant submitted studies relative to freshwater invertebrates. However, there was sufficient data to produce an SSD specific to estuarine\marine invertebrates. The gumbel distribution and maximum likelihood (ML) method were selected to represent the HC05 through HC95 values estuarine/marine invertebrate endpoints. Table 2-7 and Figure 2-6 provide a summary of the results. The threshold for saltwater invertebrates is 13.15 ug ai/L based on the HC05 from the SSD.

[image: ]
[bookmark: _Toc79695766]Figure 2-6. Species sensitivity distribution of imidacloprid toxicity values for saltwater aquatic invertebrates. Selected model was gumbel, fit using maximum likelihood, selected based on the lowest AIC and confidence interval for model fit. Black points are single estimates, lines are range of endpoints.

[bookmark: _Toc471720517][bookmark: _Toc80343757]Effects on Growth and Reproduction of Aquatic Invertebrates

A freshwater invertebrate (D. magna) life-cycle test using TGAI was submitted for imidacloprid and determined a NOAEC of 1,800 μg ai/L based on significant reductions in Daphnia length at 3,600 μg ai/L (MRID 42055321). As a non-insect taxa, the water fleas (Branchiopoda), appear among the least sensitive group of aquatic invertebrates to chronic imidacloprid exposures. While daphnia are less sensitive to imidacloprid there are non-insect species with reported NOAEC values as low as 1 μg ai/L. Chronic NOAEC values were available for 6 species of dipteran insects which varied from 0.3 μg ai/L for the midge, Chaoborus obscuripes to 150 μg ai/L for the yellow fever mosquito, Aedes aegypti. However, most NOAECs were approximately 2 μg ai/L or less. Consistent with their high acute sensitivity the mayfly species, C. dipterum and C. horaria were the most sensitive species based on chronic testing, with NOAEC values for survival and immobilization of 0.03 and 0.01 μg ai/L, respectively. This study was conducted with TEP and will be used as an alternative toxicity endpoint. Overall, the most sensitive study suitable for risk assessment conducted with TGAI was from Njattuvetty Chandran et al (2018; ECOTOX# 183987). In a 28-day chronic toxicity test with Chironomus riparis, the mean emergence time (EmT50 - the time needed for 50% successful emergence) was significantly accelerated at the LOAEC of 0.625 ug ai/L giving a NOAEC of 0.125 ug ai/L. This study is supported by another study by Raby et al (2018; MRID 50776201) which found significant reductions in emergence and adult lifespan of Chironomus dilutus at the NOAEC/LOAEC of 0.156/0.312 ug ai/L. 


[bookmark: _Toc79695767]Figure 2-7. Array of growth and reproduction toxicity data for freshwater invertebrates expressed in terms of µg a.i./L. Blue squares represent LOAEC values from open literature studies found in the ECOTOX database. Red squares represent LC50 values from registrant submitted studies. Solid lines display the range between the LOAEC and NOAEC values. Parentheses present the effect, species, study duration and reference (i.e., MRID, ECOTOX #).

A registrant-submitted chronic mysid toxicity study using the saltwater mysid (Americamysis bahia) resulted in a NOAEC of 0.163 μg ai/L and a LOAEC of 0.326 μg ai/L based on significant reductions in length and weight (MRID 42055322). No endpoints were identified from studies in the ECOTOX acceptable database that were either more sensitive than the endpoints identified above or reliable for use as a threshold.

The sublethal toxicity endpoint based on time to emergence effects in the freshwater midge (Chironomus riparis) is a NOAEC value of 0.125 µg a.i./L (LOAEC = 0.625 µg a.i./L, MATC = 0.375 µg a.i./L) and will be used to derive the sublethal threshold for all freshwater invertebrates. The sublethal toxicity threshold based on growth effects in the saltwater mysid (Americamysis bahia) is a NOAEC value of 0.163 µg a.i./L (LOAEC = 0.326 µg a.i./L, MATC = 0.245 µg a.i./L). This value is used to derive the sublethal threshold for all saltwater aquatic invertebrates. 


[bookmark: _Toc79695768]Figure 2-8. Array of growth and reproduction toxicity data for freshwater invertebrates focused on endpoints less than 15 µg a.i./L. Blue squares represent LOAEC values from open literature studies found in the ECOTOX database. Solid lines display the range between the LOAEC and NOAEC values. Parentheses present the effect, species, study duration and reference (i.e., MRID, ECOTOX #).

There are no registrant submitted sublethal toxicity data for mollusks but there were several studies in the open literature ECOTOX report. Most open literature studies did not identify effects up to the highest concentration tested. A study with the Colombian ramshorn apple snail (Marisa cornuarietis) determined an endpoint based on reduced heart rate with a NOAEC value of 10 mg a.i./L (LOAEC = 25 mg a.i./L, MATC = 17.5 mg a.i./L) and will be used to derive the sublethal threshold for all mollusks (ECOTOX# 112105). 

[bookmark: _Toc80343758]Other Sublethal Effects to Aquatic Invertebrates

Additional literature is available on the sublethal effects of imidacloprid on aquatic invertebrates. No endpoints were identified from studies in the ECOTOX acceptable database that were either more sensitive than the endpoints identified above or reliable for use as a threshold and relatable to an apical endpoint. Figure 2-9 and Figure 2-10 illustrates the data available for sublethal and chronic effects to freshwater and saltwater aquatic invertebrates.  




[bookmark: _Toc79695769]Figure 2-9. Array of sublethal toxicity data for saltwater aquatic invertebrates expressed in terms of the log10 transformation of ug a.i./L. Blue squares represent LOAEC values from open literature studies found in the ECOTOX database. Red squares represent LC50 values from registrant submitted studies. Solid lines display the range between the LOAEC and NOAEC values. Parentheses present the effect, species, study duration and reference (i.e., MRID, ECOTOX #).
  


[bookmark: _Toc79695770]Figure 2-10. Summary array of sublethal toxicity data for freshwater aquatic invertebrates expressed in terms of µg a.i./L. Solid lines display the range between the LOAEC and NOAEC values while the orange dot is the average. Endpoints are summarized by effect group.
[bookmark: _Toc434489063][bookmark: _Toc80343759] Effects Characterization for Aquatic Plants

[bookmark: _Toc434489064][bookmark: _Toc80343760]Introduction to Aquatic Plant Toxicity

A majority of the available toxicity studies with aquatic plants have investigated growth and population effects. Threshold values and effects data arrays in this assessment are based on endpoints expressed in, or readily converted to, environmentally relevant concentrations in terms of the amount of imidacloprid (i.e., mg a.i./L).    

Discussion of endpoints are provided for effects on aquatic plants and aquatic plant communities. These serve as a surrogate for effects on an individual of a listed species and the effects on the pollination, prey, habitat, or dispersal of a listed species. 

[bookmark: _Toc80343761][bookmark: _Toc434489073]Effects on Aquatic Plants

Single-species aquatic plant toxicity studies are used as one of the measures of effect to evaluate whether imidacloprid may affect primary production and diversity in aquatic ecosystems. There are no available aquatic vascular plant toxicity studies from the open literature, and only one submitted to the EPA. 

[bookmark: _Toc80343762]Effects on Growth of Vascular and Non-Vascular Aquatic Plants 

[bookmark: _Hlk50091722]One study is available from the open literature and registrant submitted studies on vascular aquatic plants. Several aquatic non-vascular plant toxicity studies have been submitted to EPA and/or published in the open literature (APPENDIX 2-2 and 2-4), representing a diversity of unicellular phytoplankton collectively referred to as “non-vascular aquatic plants”.  These single-species toxicity studies serve as the foundation for evaluating whether imidacloprid may affect primary production and diversity in the aquatic ecosystem.

The threshold for vascular aquatic plants is derived from the registrant-submitted toxicity test with Lemna gibba (MRID 48648601) with a NOAEC, LOAEC, and MATC of 5.83, 12.6, and 9.22 mg/L, respectively, based on a 42% decrease in frond number. The most sensitive quantitative endpoint for non-vascular aquatic plants comes from the registrant submitted toxicity test with Navicula pelliculosa (MRID 44187102) with NOAEC, LOAEC, and MATC of 6.7, 17, and 11.9 mg/L, respectively.

The median effect concentration (EC50) values for aquatic plants are used to derive the threshold for effects to the PPHD of an individual of a listed species. Studies with effects on measures of growth (e.g., biomass, cell counts, number of fronds, etc); were conducted with technical grade imidacloprid; and had 3 to 7-day exposure durations.  The threshold for vascular aquatic plants comes from the registrant- submitted toxicity test with Lemna gibba (MRID 48648601) with an EC50 of > 105 mg/L. The most sensitive quantitative endpoint for non-vascular aquatic plants comes from the registrant submitted toxicity test with Navicula pelliculosa (MRID 44187102) with an EC50 of 12.4 mg/L. 


[bookmark: _Ref51586900][bookmark: _Toc79695771]Figure 2-11. Array of toxicity data for nonvascular aquatic plants expressed in terms of mg a.i./L. Blue squares represent values from open literature studies found in the ECOTOX database. Red squares represent values from registrant submitted studies. Solid lines display the range between the LOAEC and NOAEC values. Parentheses present the effect, aquatic plant grouping, study reference (i.e., MRID, ECOTOX #), and study duration.

[bookmark: _Toc434489085][bookmark: _Toc80343763]Effects Characterization for Birds

[bookmark: _Toc434489086][bookmark: _Toc80343764]Introduction to Bird Toxicity

There are open literature and registrant-submitted studies investigating the effects of imidacloprid on birds, including acute oral, sub-acute dietary and chronic reproduction with technical grade or formulated imidacloprid. APPENDIX 2-2 and 2-4 includes the bibliographies of studies that are included in this effects characterization. Studies were excluded if they were considered invalid or not associated with an environmentally relevant exposure route. Thresholds are based on the most sensitive lethal and sublethal effects identified among registrant-submitted studies and open literature in the ECOTOX database.

[bookmark: _Toc434489090][bookmark: _Toc80343765]Effects on Mortality of Birds

Acute oral toxicity data are summarized in Table 2-9. Imidacloprid is classified as highly toxic to birds on an acute exposure basis.  The acute oral toxicity of imidacloprid is based on a 14-day study to Japanese quail (Coturnix coturnix japonica) (MRID 44457401). The onset of clinical signs of toxicity (e.g., ataxia, apathy, hyperactivity) were observed at concentrations of 3.6 mg a.i./kg-bw and above.  

[bookmark: _Ref51587053][bookmark: _Toc79695735]Table 2-9. Avian Acute Toxicity Data for Imidacloprid.
	
Surrogate
Species
	% a.i.
	LD50, mg/kg-bw (95% CI, slope)
	MRID or ECOTOX #

	Japanese quail (Coturnix coturnix japonica)
	TEP (69%)
	17 (13 – 23; NA)
	MRID 44457401

	Japanese quail (Coturnix coturnix japonica)
	TGAI (95%)
	33 (23 – 48; 3.4)
	MRID 43310401

	House sparrow (Passer domesticus)
	TEP (2.5G)
	41 (24 – 260; 2.5)
	MRID 42055309

	Eared Dove (Zenaida auriculata)
	TGAI (100%)
	59 (NA, NA)
	ECOTOX #183555 

	Northern bobwhite quail (Colinus virginianus)
	TGAI (97%)
	152 (103 – 227; 2.7)
	MRID 42055308

	Mallard duck (Anas platyrhynchos)
	TGAI (97%)
	283 (182 – 439; 6.6)
	MRID 44059401



In contrast to findings from acute oral toxicity studies where the chemical is administered via gavage, imidacloprid is slightly to practically non-toxic to birds on a subacute, dietary basis (bobwhite quail LC50 = 1,536 ppm; mallard duck LC50 >4,797 ppm; Table 2-10). For bobwhite quail, the onset of clinical signs of toxicity (ataxia, wing drop) occurred at 69 ppm diet while that for mallard (ataxia) occurred at 2,474 ppm diet. A review of the open literature via ECOTOX revealed no data on the subacute dietary toxicity of imidacloprid to birds that were considered acceptable for quantitative or qualitative use in risk assessment.

[bookmark: _Ref51587082][bookmark: _Toc79695736]Table 2-10. Avian Subacute Toxicity Data for Imidacloprid.
	
Species
	
% a.i.
	
LD50, mg/kg-diet (95% CI, slope)
	
MRID

	
Northern bobwhite quail (Colinus virginianus)
	
95
	1536 (797 – 4775; 1.2)
	
MRID 42055310

	
Mallard duck
(Anas platyrhynchos)
	95
	>4797 (NA; NA)
	
MRID 42055311


[bookmark: _Toc434489092][bookmark: _Toc80343766]Effects on Growth and Reproduction of Birds

The available avian reproductive studies determined NOAECs between 47 and 519 mg a.i./kg-diet, based on effects to growth and reproduction. In MRID 42055313, a one-generation reproduction study with the mallard duck, statistically-significant reductions in egg production, egg hatchability, and adult female body weight at the LOAEL of 234 mg/kg-diet.  

Several additional studies on growth and reproduction effects from oral imidacloprid exposure in birds were identified in the ECOTOX database. After review, these studies were either not suitable for use in risk assessment or was not more sensitive than the selected endpoint. Based on the available data on growth and reproduction, the sublethal toxicity threshold based on reproductive effects in the mallard duck is a NOAEC value of 125 mg a.i./kg-diet (LOAEC = 234 and MATC = 180 mg a.i./kg-diet).



[bookmark: _Toc79695772]Figure 2-12. Array of growth and reproductive toxicity data for effects to birds expressed in terms of mg a.i./kg-diet. Blue squares represent values from open literature studies found in the ECOTOX database. Red squares represent values from registrant submitted studies. Solid lines display the range between the LOAEC and NOAEC values. Parentheses present the effect, aquatic plant grouping, study reference (i.e., MRID, ECOTOX #), and study duration.

[bookmark: _Toc434489093][bookmark: _Toc80343767]Other sublethal effects to Birds

Additional literature is available on the sublethal effects of imidacloprid to birds. There were no endpoints identified from studies in the ECOTOX acceptable database that were either more sensitive than the endpoints identified above or reliable for use as a threshold and relatable to an apical endpoint. Figure 2-13 and Figure 2-14 illustrates the data available for sublethal and chronic effects to birds.  


[bookmark: _Toc79695773]Figure 2-13. Summary array of toxicity data for sublethal effects to birds expressed in terms of mg a.i./kg-bdwt. Solid lines display the range between the LOAEC and NOAEC values while the orange dot is the average. Endpoints are summarized by effect group.


[bookmark: _Toc79695774]Figure 2-14. Summary array of toxicity data for sublethal effects to birds expressed in terms of mg a.i./kg-diet. Solid lines display the range between the LOAEC and NOAEC values while the orange dot is the average. Endpoints are summarized by effect group.

[bookmark: _Toc434489099][bookmark: _Toc80343768]Drinking water studies

No studies involving avian exposure via drinking water were identified in registrant studies or the ECOTOX database that identified effects. 

[bookmark: _Toc434489100][bookmark: _Toc80343769]Dermal studies

[bookmark: _Toc434489101]No studies involving avian exposure via dermal exposure were identified in registrant studies or the ECOTOX database.
 
[bookmark: _Toc80343770]Inhalation studies

No studies involving avian exposure via inhalation were identified in registrant studies or the ECOTOX database. 

[bookmark: _Toc80343771]Effect Characterization to Reptiles

There are open literature studies investigating the effects of imidacloprid to reptiles, including acute oral and sublethal endpoints. Studies were excluded if they were considered invalid or not associated with an environmentally relevant exposure route. There were no suitable studies from the open literature to set environmental thresholds. APPENDICES 2-2 and 2-3 include the bibliographies of studies that were excluded from this effects characterization. Therefore, the available toxicity data for birds are used as a surrogate for reptiles. 

[bookmark: _Toc471720558][bookmark: _Toc80343772]Effect Characterization to Terrestrial-phase Amphibians

[bookmark: _Toc434489107]As no additional data are available on terrestrial-phase amphibians to imidacloprid, the available toxicity data for birds are used as a surrogate for terrestrial-phase amphibians. 

[bookmark: _Toc80343773]Effects Characterization for Mammals

[bookmark: _Toc434489108][bookmark: _Toc80343774]Introduction to Mammal Toxicity

There are open literature and registrant-submitted studies investigating the effects of imidacloprid to mammals, including acute oral, sub-acute dietary and chronic reproduction with technical grade or formulated imidacloprid. APPENDICES 2-2 and 2-3 include the bibliographies of studies that are included in this effects characterization and those that were excluded, respectively. Studies were excluded if they were considered invalid or not associated with an environmentally relevant exposure route. Thresholds are based on the most sensitive lethal and sublethal effects identified among the available registrant-submitted studies and open literature in the ECOTOX database.

[bookmark: _Toc434489112][bookmark: _Toc80343775]Effects on Mortality of Mammals

The most sensitive acute toxicity endpoint was an acute LD50 study on the rat (Rattus norvegicus), LD50 value with TGAI was 424 mg a.i./kg-bw for males, (MRID 42055331).  The corresponding LD50 value for the TGAI in mice is 1,838 mg a.i./kg-bw (MRID 42679601). There are open literature studies for acute toxicity to mammals, but these were excluded if they were considered invalid, not associated with an environmentally relevant exposure route, or not more sensitive than the available registrant submitted study. Based on the available acute mammalian toxicity data, the endpoint used to derive the acute oral toxicity threshold, based on mortality observed in the laboratory rat, is 424 mg a.i./kg-bw.     

[bookmark: _Toc434489114][bookmark: _Toc80343776]Effects on Growth and Reproduction of Mammals 

Reproductive and developmental mammalian toxicity studies provide toxicity data on chronic developmental and reproductive effects of imidacloprid (Table 2-11). Chronic studies using laboratory rats show frequent reductions in adult body weight gain and adult or offspring body weight.  One study also showed reductions in food consumption. There was also some evidence of impacts to reproduction, but the endpoints reported were not directly relatable to apical endpoints.  

Based on the available data on growth and reproduction, the toxicity threshold based on decreased food consumption (20%) and decreased body weight gain (47%) is a NOAEC value of 10 mg a.i./kg-bw (LOAEC = 20, MATC = 15 mg a.i./kg-bw). The most sensitive endpoint reported as diet concentration was from MRID 42256340 with a NOAEC value of 250 mg a.i./kg diet (LOAEC = 700, MATC = 418 mg a.i./kg diet). In the ECOTOX database there was a study with similar endpoints conducted with TEP which reported a NOAEC value of 9 mg a.i./kg-bw (LOAEC = 45, MATC = 20.1 mg a.i./kg-bw). All other more sensitive endpoints were determined to be not useable in this risk assessment. Figure 2-15 illustrates the data available for growth and reproduction effects to mammals.

[bookmark: _Ref51587180][bookmark: _Toc79695737]Table 2-11. Summary of the Most Sensitive Reproductive and Developmental Mammalian Endpoints for Imidacloprid
	Species/ Study Type
	Source / Classification
	Results

	Norway rat (Rattus norvegicus)
Chronic, 2-Gen. Repro.
	MRID 42256340
(Acceptable)
	NOAEL: 16.5 mg a.i./kg-bw/d (250 ppm-diet)
LOAEL: 47.3 mg a.i./kg-bw/d) (700 ppm-diet)
(9-12% decreased parental and offspring body weight for both generations)

	Norway rat (Rattus norvegicus)
Subchronic oral gavage (60d;
adult female; n=6/treatment)
	Vohra et al. 2014;
ECOTOX 168931
(Quantitative)
	NOAEL: 10 mg a.i./kg/d
LOAEL: 20 mg a.i./kg/d
(20% ↓ food consumption, body weight not affected)

	Norway rat (Rattus norvegicus)
Subchronic oral gavage (90d;
adult female; n=10/treatment)
	Kapoor et al. 2011;
ECOTOX 169053
(Quantitative)
	NOAEL = 10 mg a.i./kg/d;
LOAEL = 20 mg a.i./kg/d 
(47% ↓ body wt. gain)





[bookmark: _Toc79695775]Figure 2-15. Array of toxicity data for growth and reproduction effects to mammals expressed in terms of mg a.i./kg-bw. Blue squares represent values from open literature studies found in the ECOTOX database. Red squares represent values from registrant submitted studies. Solid lines display the range between the LOAEC and NOAEC values. Parentheses present the effect, aquatic plant grouping, study reference (i.e., MRID, ECOTOX #), and study duration.

[bookmark: _Toc80343777]Other Sublethal Effects to Mammals 

Additional open literature is available on the sublethal effects of imidacloprid on mammalian species. There were no apical endpoints identified from studies in the ECOTOX acceptable database that were more sensitive than the endpoints identified above, reliable for use as a threshold and/or relatable to an apical endpoint. Figure 2-15 illustrates the data available for dose based (mg a.i./kg-bw) endpoints for the data as entered in ECOTOX.
 
[bookmark: _Ref51587215][bookmark: _Toc79695776][bookmark: _Toc434489123]Figure 2-16. Array of toxicity data for sublethal effects to mammals expressed in terms of mg a.i./kg-bw. Solid lines display the range between the LOAEC and NOAEC values while the orange dot is the average. Endpoints are summarized by effect group.

[bookmark: _Toc80343778]Drinking water studies

No studies involving mammalian exposure via drinking water were identified in the ECOTOX database or in review of registrant submitted studies.

[bookmark: _Toc434489124][bookmark: _Toc80343779]Dermal exposure studies

Table 2-12 presents the acute and longer-term dermal exposure data available from registrant-submitted data. No effects were noted in any of the available dermal exposure studies.
[bookmark: _Ref51587233][bookmark: _Toc79695738]






Table 2-12. Dermal Exposure Studies for Imidacloprid.
	Exposure Scenario
	Dose
(mg a.i./kg/day)
	Endpoint
	Study

	Acute Dermal 
	LD50 > 5000 mg/kg/day
	Mortality
	MRID 42055332

	Dermal toxicity (rabbits)
	0 or 1000 mg/kg/day
	NOAEL = 1000 mg/kg/day; LOAEL =   not identified
	870.3200; 21/28-Day dermal toxicity 
MRID 42256329 (1990)



[bookmark: _Toc434489125][bookmark: _Toc80343780]Inhalation studies 

Table 2-13 presents the available inhalation studies for mammals. No effects were noted in any of the available inhalation studies. 

[bookmark: _Ref51587247][bookmark: _Toc79695739]Table 2-13. Inhalation Studies for Imidacloprid
	Exposure Scenario
	Dose
(mg a.i./L)
	Endpoint
	Study

	Acute inhalation-rat test model
	LC50 > 5.33 mg/L
	Mortality
	MRID 42256317

	Inhalation toxicity
	0, 0.0055, 0.035 or 0.191 mg/L/day
	NOAEL = 0.191 mg/L/day;
LOAEL = not identified
	870.3465; 4-week inhalation toxicity
MRID 42273001 (1989)



[bookmark: _Toc434489130][bookmark: _Toc80343781]Effects Characterization for Terrestrial Invertebrates

[bookmark: _Toc434489131][bookmark: _Toc80343782]Introduction to Terrestrial Invertebrate Toxicity

The toxicity of imidacloprid to terrestrial invertebrates has been measured using multiple exposure routes (contact, oral, environmental) and expressed in different units of exposure.  The following sections will cover three routes of imidacloprid exposure to terrestrial invertebrates. For this risk assessment, topical contact exposure is measured as mass of a.i. per organism weight (e.g., mg a.i./kg-bw) resulting from direct application to the body of the organism. Dietary exposure is measured as mass of a.i. per mass food (e.g., mg a.i./kg-food) given in the diet. Environmental exposure is measured as mass of a.i. per mass soil for soil dwelling organisms (e.g., mg a.i./kg-soil) and mass of a.i. per acre (e.g., lb a.i./A) for exposure from contaminated surfaces.  A summary of the toxicity endpoints used for assessing the risk to terrestrial invertebrates associated with the registered uses of imidacloprid are shown in Table 2-14. Additional information on the derivation of these endpoints are provided in the following sections.

[bookmark: _Toc79695740]Table 2-14. Summary of imidacloprid toxicity endpoints used for assessing risk to terrestrial invertebrates 
	Exposure Route (Unit)
	Threshold Value
	Endpoint
	Effect(s)
	Species
	Study ID

	Most Sensitive Mortality Value (LD50/LC50)

	Topical Contact (mg/kg-bw)
	0.015 mg/kg-bw
	HC05
	Mortality
	N/A
	Multiple

	Oral 
(mg/kg-food)
	0.064 mg/kg-food
	HC05
	Mortality
	N/A
	Multiple

	Environmental (mg/kg-soil)
	0.55 mg/kg-soil
	14-d LC50
	Mortality
	Earthworm,
Eisenia andrei
	E184175

	Environmental (lb/A)
	0.00017 lb/A
	2-d LC50
	Mortality
	Parasitic Wasp, 
Telenomus podisi
	E182716

	Most Sensitive Endpoint (Relatable to Growth, Reproduction, and/or Mortality

	Topical Contact (mg/kg-bw)
	0.0023 mg/kg-bw
	5-d LC50
	Mortality
	Spined soldier bug, Podisus maculiventris
	E39981

	Oral 
(mg/kg-food)
	0.0018
	13-wk MATC
	Emergence, Growth
	Bumble bee,
Bombus impatiens
	E184438

	Environmental (mg/kg-soil)
	0.01 mg/kg-soil
	28-d LOAEC
	Reproduction
	Springtail,
Folsomia candida
	E184605

	Environmental (lb/A)
	0.00017 lb/A
	2-d LC50
	Mortality
	Parasitic Wasp, 
Telenomus podisi
	E182716



[bookmark: _Toc80343783]Mortality to Terrestrial Invertebrates

With the exception of environmental exposures via soil, acute mortality data were identified from ECOTOX data based on endpoints with exposure durations ranging between 2 and 4 days. This duration reflects standard acute test durations of terrestrial insects and other taxa.  For soil-dwelling invertebrates, established acute toxicity test methods from the Organization of Economic Cooperation and Development (OECD) consider exposure durations up to 14 days duration.  Therefore, acute toxicity data for soil-dwelling terrestrial invertebrates were filtered to include only those LC50 values from 14 days duration or less.  In addition, mortality data from all exposure durations are summarized using toxicity data arrays in order to provide context to the acute mortality endpoints selected. 

[bookmark: _Toc80343784]Topical Contact Exposure

The available data (registrant submitted and open literature) for acute mortality to terrestrial invertebrates associated with topical contact exposure is provided in the species sensitivity distributions (SSD) shown in Figure 2-16 below. Where possible, all data were convered to a common exposure unit (mg a.i./kg bw) based on organism weights and dosage. A total of 13 insect species are represented in this SSD and are distributed among 3 orders (10 Hymenoptera, 2 Coleoptera and 1 Lepidoptera). No suitable mortality data for acute contact exposure of non-insect species were identified. For the acute contact mortality SSD, six distributions were tested using the maximum likelihood (ML) model fitting method. The normal distribution method was selected to represent HC05 through HC95 values for terrestrial invertebrate endpoints from topical contact exposure. Table 2-15 provides a summary of the results. 

The threshold for terrestrial invertebrates is 0.015 mg ai/kg-bw based on the HC05 from the SSD. This value lies just above the most sensitive acute LC50 of 0.013 mg a.i./kg-bw identified for the stingless bee, Melipona scutellaris (Costa et al., 2015; E184470).  The least sensitive LC50 of 50.8 mg a.i./kg-bw bis associated with tobacco budworm, Toxoneuron nigriceps (Nelson 2018; E184372) which is about 4000X less acutely sensitive than M. scutellaris. The 2nd most sensitive species identified was the chalcid wasp, Nasonia vitripennis, with an acute LC50 of 0.029 mg a.i./kg-bw (Tappert et al., 2017; E184317).  A total of 13 LC50 values were identified for the European honey bee, Apis mellifera, which represented 6 different studies and toxicity tests of different strains.  The geometric mean LC50 for A. mellifera is 0.23 mg a.i./kg-bw, but the range in LC50 values varies from 0.021 to 0.81 mg a.i./kg-bw; this maximum approaches the HC50 from the SSD.  The 40-fold variation in LC50 values observed for A. mellifera suggests that intraspecies variability in sensitivity may contribute substantially to observed differences in LC50 values among species.  For more detailed description of SSD creation and model selection see APPENDIX 2-5.

[bookmark: _Toc79695741]Table 2-15. Summary of imidacloprid acute mortality endpoints for topical contact exposure of terrestrial invertebrates to imidacloprid. 
	Statistic
	SSD Endpoint (mg a.i./kg-bw)

	HC05 (95% CI)
	0.015 (0.0017-0.15)

	HC50 (95% CI)
Slope1
	0.85 (0.22-3.37)
1.6


CI = confidence interval
1 Geometric mean of slopes from the tests nearest the HC05 

[image: ]
[bookmark: _Toc79695777]Figure 2-17. Species sensitivity distribution of imidacloprid acute contact toxicity values for terrestrial invertebrates. Selected model was normal, fit using maximum likelihood, selected based on the lowest AIC, confidence interval around the HC05 and visual inspection of model fit. Black points are single estimates, horizontal lines are range of endpoints.

A summary of mortality data from all exposure durations involving topical exposure of terrestrial invertebrates to imidacloprid (reported as, or converted to, mg a.i./kg-bw) are shown in Figure 2-18 below.

[image: ]
[bookmark: _Toc79695778]Figure 2-18. Toxicity data array for topical exposure of terrestrial invertebrates to imidacloprid (mg a.i./kg bw) from all exposure durations. Data labels include common name, exposure duration, endpoint type and ECOTOX reference number.


[bookmark: _Toc80343785]Dietary Exposure 

The available data for acute mortality to terrestrial invertebrates resulting from dietary exposure expressed as mg a.i./kg-food is provided in the SSD shown in Figure 2-19 below. A total of 10 insect species are represented in this SSD and are distributed among 3 Orders (7 Hymenoptera, 2 Diptera and 1 Lepidoptera). No suitable mortality data for acute dietary exposure of non-insect species were identified. For the acute dietary SSD, six distributions were tested using the ML fitting method.  The logistic distribution was selected to represent HC05 through HC95 values for terrestrial invertebrate endpoints from dietary exposure. Table 2-16 provide a summary of the results. 

The threshold for terrestrial invertebrates is 0.064 mg a.i./kg-food based on the HC05 from the SSD which is about 2X below the most sensitive LC50 of 0.13 mg a.i./kg-food for the silkworm, Bombyx mori (Sun et al., 2012; E162856). The least sensitive LC50 of 643 mg a.i./kg-food belongs to the Argentine ant, Linepithema humile (Rust et al., 2004) which is about 5000X less acutely sensitive than B. mori. The 2nd most sensitive species identified was the southern house mosquito, Culex quinquefasciatus, with an acute LC50 of 0.31 mg a.i./kg-food (Shah et al., 2016; E175414).  A total of 9 definitive LC50 values were identified for the European honey bee, Apis mellifera, from 8 studies.  The geometric mean LC50 for A. mellifera is 2.02 mg a.i./kg-food, but the range in LC50 values varies from 0.18 to 24 mg a.i./kg-bw; this maximum approaches the HC80 from the SSD and the minimum value approaches the HC05.  The 100-fold variation in LC50 values observed for A. mellifera suggests that intraspecies variability in sensitivity may contribute substantially to observed differences in LC50 values among species.  For more detailed description of SSD creation and model selection see APPENDIX 2-5. 

[bookmark: _Toc79695742]Table 2-16. Summary of imidacloprid acute mortality endpoints for dietary exposure of terrestrial invertebrates to imidacloprid.
	Statistic
	SSD Endpoint (mg a.i./kg-food)

	HC05 (95% CI)
	0.064 (0.0045-0.81)

	HC50 (95% CI)
Slope1
	3.48 (0.79-15.8)
1.8


CI = confidence interval
1 Geometric mean of slopes from the tests nearest the HC05 

 [image: ]
[bookmark: _Toc79695779]Figure 2- 19. Species sensitivity distribution of imidacloprid acute dietary toxicity values for terrestrial invertebrates. Selected model was logistic, fit using maximum likelihood, selected based on the lowest AIC, confidence interval around the HC05 and visual inspection of model fit. Black points are single estimates, horizontal lines are range of endpoints.

A summary of mortality data from all exposure durations involving dietary exposure of terrestrial invertebrates to imidacloprid (reported as mg a.i./kg-diet basis) are shown in Figure 2-20 below.

[image: ]
[bookmark: _Toc79695780]Figure 2-20. Toxicity data array for oral exposure of terrestrial invertebrates to imidacloprid (reported as mg a.i./kg bw) from all exposure durations. Data labels include common name, exposure duration, endpoint type and ECOTOX reference number.

[bookmark: _Toc80343786]Environmental Exposure via Soil 

The available data for acute mortality of imidacloprid to terrestrial invertebrates exposed through soil is provided in Figure 2-21. Based on established test methods from the OECD, acute tests with soil invertebrates generally include exposures up to 14 days duration.  Therefore, acute toxicity data for soil-dwelling terrestrial invertebrates were filtered to include only those LC50 values from 14 days duration or less. Reliable acute LC50 values reported in the open literature were available for 6 species distributed in two Phyla (Arthropoda; Annelida) and two Orders: Collembola and Lumbriculida and ranged by 50X from 0.55 to 25.5 mg a.i./kg soil. The most sensitive acute endpoint for terrestrial invertebrates from exposure through soil was an LC50 value of 0.55 mg a.i./kg soil (Bandeira et al., 2020; ECOTOX#184175) for the earthworm (Eisenia andrei). This value will be used to derive the acute mortality threshold for terrestrial invertebrates from exposure through soil. The next most sensitive LC50 value (1.8 mg a.i./kg-soil) is from a test on the springtail, Folsomia candida (Idinger et al., 2002; E79036). Overall, acute LC50 values for springtails (two species in the Order Collembola) varied from 1.8 to 25.1 mg a.i./kg soil. Overall, acute LC50 values for four Lumbriculida species ranged from 0.55 to 25.5 mg a.i./kg soil. The overlap in these ranges of toxicity values suggests the sensitivity of tested springtails and earthworms are not substantially different such that a single toxicity threshold is appropriate for both taxonomic groups.

[image: ]
[bookmark: _Toc79695781]Figure 2- 21. Array of mortality toxicity data for terrestrial invertebrates expressed in terms of mg a.i./kg-soil. Data labels include common name, exposure duration, endpoint type and ECOTOX reference number.

[bookmark: _Toc80343787]Environmental Exposure via Contaminated Surfaces

The available data for acute mortality to terrestrial invertebrates from exposure through other environmental surfaces is provided in Figure 2-22 below. Reliable acute LC50 values were identified for 9 species of terrestrial invertebrates reported in the open literature which varied between 0.00017 to 8.0 lb a.i./A (a factor of approximately 50,000X). These acute LC50 values are distributed among 3 Classes (Insecta, Clitellata and Arachnida) comprising 3 Orders of insects (Hymenoptera, Coleoptera, Diptera and Heteroptera) 1 Order of Arachnids (Parasitiformes) and 1 Order of Clitellata (Lumbriculida). The acute LC50 values for 8 tested insect species ranged from 0.00017 to 8.0 lb a.i./A.  For the single tested Clitellata species (the earthworm, Eisenia fetida), acute LC50 values ranged from 0.0024 to 0.0045 lb a.i./A. The single tested Arachnida species (the predatory mite, Neoseiulus cucumeris) had a reported acute LC50 of 0.076 lb a.i./A.  Given only 1 species from each of these two other non-insect orders were tested, it is not possible to make broad generalizations about the relative acute sensitivity of insects vs. non-insects to imidacloprid.

While a sufficient number of species were available to construct an SSD, this was not performed due to the widely varying nature of the test designs and exposures.  For examples, some test designs used residues dried on glass surfaces, others used filter paper and others used leaves dipped in test solutions.  This varied nature of the test designs likely contributes substantially to the 50,000X range observed in acute toxicity.  

The most sensitive acute endpoint for terrestrial invertebrates from exposure through environmental contact was an LC50 value of 0.00017 lb a.i./A (ECOTOX #182716) for the parasitic wasp (Telenomus podisi) exposed to imidacloprid on dried glass surfaces. This value will be used to derive the acute mortality threshold for terrestrial invertebrates from exposure through environmental contact on a mass per area basis. The 2nd most sensitive value (0.00093 lb a.i./A; E182716) is from another parasitic wasp, Urolepis rufipes also exposed via residual contact with glass surfaces.  A summary of mortality data from all exposure durations involving environmental exposure of terrestrial invertebrates to imidacloprid (reported or converted to lb a.i./A) are shown in Figure 2-22 below.

[image: ]
[bookmark: _Toc79695782]Figure 2- 22. Array of mortality toxicity data for terrestrial invertebrates expressed in terms of lb a.i./A. Data labels include common name, exposure duration, endpoint type and ECOTOX reference number.

[bookmark: _Toc80343788]Most Sensitive Growth, Reproduction and Mortality Endpoints of Terrestrial Invertebrates

[bookmark: _Toc80343789]Topical Contact Exposure 

The available data for terrestrial invertebrate toxicity through topical contact exposure were reviewed for the most sensitive apical endpoint representing growth, reproduction or mortality from all durations of exposure (i.e., acute and chronic exposures)(Figure 2-23).  The overall range in the 93 reliable apical endpoints was between 0.0023 to 800 mg a.i./kg-bw and reflects 19 insect species distributed among 5 orders (Hymenoptera, Diptera, Coleoptera, Lepidoptera and Heteroptera).  The toxicity data for topical contact exposure did not show a growth or reproductive endpoint more sensitive than the available mortality endpoints.  Therefore, the most sensitive reliable endpoint overall was used to represent thresholds for growth and reproduction effects. This is different than the SSD described above which was limited to just durations between 2-4 days and mortality effects. Therefore, the most sensitive endpoint for terrestrial invertebrates from exposure through environmental contact was a 5-day LC50 value of 0.0023 mg/kg-bw (ECOTOX #39981) for the spined soldier bug (Podisus maculiventris). This value will be used to derive the overall threshold for terrestrial invertebrates from exposure through direct topical contact. 


[bookmark: _Toc79695783]Figure 2-23. Array of all apical toxicity data for terrestrial invertebrates expressed in terms of ug a.i./ g-bw. Data labels include common name, exposure duration, endpoint type and ECOTOX reference number.

[bookmark: _Toc80343790]Most Sensitive Dietary Exposure 

The available data for growth and reproduction to terrestrial invertebrates from exposure through diet is provided in Figure 2-24 below. The most sensitive reliable endpoint was used to represent thresholds for growth and reproduction effects. The selected endpoint was a 13-week NOAEC of 0.00081 and a LOAEC of 0.0039 mg a.i./kg-food (ECOTOX#184438) for the bumble bee (Bombus impatiens). The LOAEC is based on statistically significant 20% increase in time to emergence of bumble bee brood and a 20% decrease in nest weight relative to controls. The lowest MATC from this test is 0.0018 mg a.i./kg-food. This value will be used to derive the sublethal dietary threshold for terrestrial invertebrates from exposure through dietary exposure. 


[bookmark: _Toc79695784]Figure 2-24. Array of all apical toxicity data for terrestrial invertebrates expressed in terms of ug a.i./ g-food. Data labels include common name, exposure duration, endpoint type and ECOTOX reference number.

[bookmark: _Toc80343791]Most Sensitive Environmental Exposure via Soil 

The available data for growth and reproduction to terrestrial invertebrates from exposure through contact with soil is provided in Figure 2-25 below. The most sensitive reliable endpoint was used to represent thresholds for growth and reproduction effects. The most sensitive endpoint was a 28-day LOAEC value of 0.01 mg a.i./kg-soil (ECOTOX#184605) for effects on fecundity of springtail, Folsomia candida. The NOAEC from this study is < 0.01 mg a.i./kg-food since statistically significant effects on springtail fecundity were observed at all treatment levels relative to controls. This LOAEC reflects approximately a 17% reduction in fecundity relative to controls.  This value will be used to derive the overall sublethal environmental exposure for terrestrial invertebrates from exposure through environmental contact with soil. The next two most sensitive NOAEC values for apical endpoints are 0.019 and 0.03 mg a.i./kg soil for the earthworm, Lumbriculus terrestris (ECOTOX #155987) and springtail, F. candida (ECOTOX #185089).

[bookmark: _Toc79695785]Figure 2-25. Array of apical toxicity data less than 5 mg a.i./kg-soil for terrestrial invertebrates. Data labels include common name, exposure duration, endpoint type and ECOTOX reference number.

[bookmark: _Toc80343792]Most Sensitive Environmental Exposure via Contaminated Surfaces 

The most sensitive apical endpoint related to growth, reproduction or mortality resulting from exposure to contaminated surfaces is a 2-d LC50 value of 0.00017 lb a.i./A used previously to represent acute mortality effects to the parasitic wasp (Scelionidae podisi; ECOTOX#184109).   This value reflects exposure via imidacloprid residues on surfaces of a glass vial. There was no sublethal endpoint more sensitive than the available data for mortality to terrestrial invertebrates from exposure through other environmental surfaces (Figure 2-26). The 2nd most sensitive endpoint is a 1-d LC50 of 0.00054 lb a.i./A for the parasitic wasp, Trichogrammatidae trichogramma (Cheng et al., 2018; Ecotox #180410).  It is evident that parasitic wasps are highly sensitive to residual contact exposure of imidacloprid given that short-term LC50 values for parasitic wasps represent the three most sensitive endpoints identified among all taxa for growth, reproduction and mortality effects. 


[bookmark: _Toc79695786]Figure 2-26. Array of all apical toxicity data for terrestrial invertebrates expressed in terms of lb a.i./A. Data labels include common name, exposure duration, endpoint type and ECOTOX reference number.

[bookmark: _Toc80343793]Other Sublethal Effects to Terrestrial Invertebrates 

Additional literature is available on the sublethal effects of imidacloprid on terrestrial invertebrates. No endpoints were identified from studies in the ECOTOX acceptable database that were either more sensitive than the endpoints identified above or reliable for use as a threshold and relatable to an apical endpoint.  

[bookmark: _Toc80343794]Effects Characterization for Terrestrial Plants

[bookmark: _Toc434489148][bookmark: _Toc80343795]Introduction to Terrestrial Plant Toxicity

Plant toxicity data from both registrant-submitted studies and studies in the scientific literature have been reviewed for this assessment. Registrant-submitted studies are conducted under conditions and with species defined in OCSPP test guidelines. Sub-lethal endpoints such as plant growth, dry weight, and biomass are evaluated for both monocots and dicots, and effects are evaluated at both seedling emergence and vegetative life stages. Studies were excluded if they were considered invalid or not associated with an environmentally relevant exposure route.

Discussion of endpoints are provided for effects on terrestrial plants and terrestrial plant communities. These serve as a surrogate for effects on an individual of a listed species and the effects on the pollination, prey, habitat, or dispersal of a listed species, respectively. There were no open literature studies that examined seedling emergence and vegetative vigor endpoints. The registrant submitted data represents the most sensitive endpoints for effects to terrestrial plants. 

[bookmark: _Toc434489151][bookmark: _Toc80343796]Effects Data for Terrestrial Plants

Single-species terrestrial plant toxicity studies are used as one of the measures of effect to evaluate whether imidacloprid may affect primary production and diversity in terrestrial ecosystems. Terrestrial plant toxicity studies have been submitted to the EPA.  Seedling emergence and vegetative vigor were studied on ten non-target crops (including sugar beet, oilseed rape, cucumber, soybean, tomato, sunflower, barley, wheat, corn, and onion) following application of imidacloprid SC 240D G at 0.5 lb a.i./A (MRIDs 48648602 and 48648603). At the maximum allowable application rate for imidacloprid there were no significant effects to any plant species. The registrant submitted data represents the most sensitive endpoints for effects to listed species.

The majority of open literature studies that report endpoints for plants express increased growth and yield for plants that are released from pest pressure after application of imidacloprid. There is some evidence in the open literature that plants grown in soil contaminated with imidacloprid have reduced growth and seed germination. These studies were conducted at concentrations of imidacloprid in soil well above the maximum modeled EEC for imidacloprid in soil. Additionally, there is some evidence in the open literature that imidacloprid seed treatment, under certain conditions and certain plants, can impact germination rate. However, this type of exposure is not expected for non-target plant species under registered use patterns. Specifically, seeds soaked in an imidacloprid liquid solution before planting. Even if non-target seeds were exposed to an imidacloprid application the effects presented in the open literature were usually at higher concentrations than the highest allowable label rate. 

Based on the available data and expected lower predicted concentrations away from the treated field, it is unlikely that imidacloprid will cause adverse effects to non-target plant species.
[bookmark: _Toc80343797][bookmark: _Toc434489160]Incident Reports 

A review of the Incident Data System (IDS) for ecological incidents involving Imidacloprid was completed on March 26, 2020. The results of this review for terrestrial animal, plant, and aquatic animal incidents are discussed below. The Aggregate Incident Summary report in IDS shows 85 imidacloprid related incidents with 8 wildlife, 285 plant damage and 12 other nontarget listed. There are also about 100 imidacloprid incidents listed in the IDS database with detailed narrative of an incident is contained in an EIIS report such as magnitude of the number of organisms impacted, location, date, product used, use pattern, whether the use was a registered use, and any confirmatory residue analysis if available (Table 2-17).  The total number of actual incidents associated with the use of imidacloprid may be higher than what is reported to the EPA.  Incidents may go unreported since effects may not be immediately apparent and/or readily attributed to the use of a chemical. Included in the sections below are only those incidents that have been reported since the publication of the imidacloprid registration review risk assessment documents (DP442930, DP435477, and DP443668). For information on incidents prior to 2015 please refer to the incident report sections included therein. 

[bookmark: _Ref51587425][bookmark: _Toc79695743]Table 2-17. Overview of reported incidents by taxa
	Terrestrial or Aquatic
	Taxa
	Incident Data Available? (Yes/No)

	Terrestrial
	Plants
	Yes

	
	Mammals
	No

	
	Birds
	Yes

	
	Reptiles
	No

	
	Amphibians
	No

	
	Terrestrial Invertebrates
	Yes

	Aquatic
	Amphibians
	No

	
	Freshwater Fish
	Yes

	
	Estuarine/Marine Fish
	No

	
	Aquatic Invertebrates
	Yes

	
	Mollusks
	No

	
	Aquatic Plants
	No


[bookmark: _Toc433291043][bookmark: _Toc448301452]
[bookmark: _Toc80343798]Aquatic Incidents

A review of the incident database yielded 2 additional wildlife incident reports concerning aquatic organisms (i.e. fish and invertebrates).  Both incidents were registered uses, one in a residential area another on soybean fields. With both incidents there is uncertainty associated with multiple applications of various chemicals and attributing the adverse effect to any one product. These incidents are summarized in Table 2-18 and include effects to multiple species. 

[bookmark: _Toc79695744]Table 2-18. Overview of reported aquatic use incidents by taxa
	Incident # 
	Date / 
Location
	Use Pattern / Product
	Legality / Certainty
	Comments

	I029267-00001
	09/2016 
FL
	Residential
NR
	Registered Use 
Possible
	In the summer of 2016 butterflies, bees, and fish died after a mosquito spraying in the Ft Lauderdale Florida area.  Also hummingbirds, woodpeckers. bees, and butterflies have not been seen since the mosquito control efforts which is abnormal.  Caller reported that last year Bayer Advance 12 month Tree and Shrub Protection (ai imidacloprid and Clothianidin) was applied as a soil drench to several trees in the yard for termites.  

	I026789-001

	08/2014 
IL
	Soybean
Leverage 360

	Registered Use 
Possible

	Rainbow Trout and Brook Trout found dead in the vicinity of imidacloprid application. A grower in the El Paso, IL area reported the issue to a BCS sales representative and described the issue where the grower had two separate applications in the same vicinity between 11:00 a.m. and Noon on Friday, August 1st.  


NR – not reported

[bookmark: _Toc433291041][bookmark: _Toc448301450][bookmark: _Toc80343799]Terrestrial Incidents

A review of the incident database yielded an additional 4 reported incidents. There are also some incident reports submitted to the EPA that have not yet been cataloged into the incident database and these are included in Table 2-19 as uncatalogued. Three of the incidents report damage to plants, whereas the last reports the death of birds attributed to imidacloprid. There were two residential and two agricultural incidents reported. 

[bookmark: _Toc79695745]Table 2-19. Overview of reported terrestrial incidents by taxa
	Incident # 
	Date /
Location
	Use Pattern / Product
	Legality / Certainty
	Comments

	I023213-041
	04/2011
CA
	Squash Provado 1.6f

	Undetermined Possible
	On April 2, 2011 in San Diego, County, 100% of 24 acres of squash was suffered leaf scarring after an application of the product Provado 1.6f  (a.i. imidacloprid) .  Alleged phytotoxic reaction to product following application to squash crop.  The Compliance Manager for the Registrant suggested the probable causes were tank mix partner and the adjuvant.

	I024071-367
	04/2012
TX
	Residential Rose & Flower Insect Plus Mg Gran
	Undetermined Possible
	In April of 2012 it was alleged that an application of the product Rose & Flower Insect Control Plus MG Gran (a.i. imidacloprid) used in a garden resulted in the death of 18 rose brushes.

	I024202-025
	04/2012
NJ
	Lettuce Admire Pre
	Registered Use Possible
	On April 20, 2012 in Cumberland County, NJ 90% of 0.9 acres of lettuce experienced stand reduction after an application of the products Admire Pre (a.i. imidacloprid) and another unidentified product (a.i. N/R).   Alleged phytotoxic reaction to product following application to lettuce crop.  Retailer suggested a nozzle that produces a wider band of material instead of dribbling and to use more carrier to dilute the Admire or reduce Admire's application rate.

	I030474-00001
	01/2017
FL
	Residential NR
	Undetermined Exposure only
	Deaths of 4 laughing gulls, which fell from the sky, near Tampa, Florida on January 9, 2017.  Two other gulls appeared dazed at the site.  Imidacloprid and D-Limonene were detected in carcasses.  Consumption of contaminated food (fly larvae in gut) or seed was expected cause of deaths.

	Uncatalogued incidents reports

	032244 - 00001

	3/17/2017 
CA

	
	
	Science Daily June 26 article, song birds die after city drenches trees with imidacloprid. 


	032519 - 00001
	7/18/2019 
TX
	Macho 4.0
	
	Includes 1 plant incident. Symptoms include yellowing and leaf wilting.

	032741 - 00001
	5/21/2019 
CA
	Montana 4F insecticide
	
	On May 24, 2019, a property operator notified the Fresno County Agricultural Commissioner's Office about alleged pesticide damage to a 40 acre grape vineyard. The grower believed the damage was caused by an application that a third party performed for him on May 21, 2019. On May 28, 2019, the property operator submitted a Report of Loss, Nonperformance or Damage.

	033873 - 00001
	1/1/2016 CA
	Seresto Small (Unspecified)

	
	Numerous incidents involving the Seresto flea collar including wildlife incident reports. 



NR: Not reported



[bookmark: _Toc433291042][bookmark: _Toc448301451][bookmark: _Toc80343800]Terrestrial Invertebrate Incidents

All of the 13 new incidents summarized in Table 2-20 below are reports from beekeepers or homeowners reporting bee kills with no follow-up investigation or confirmatory residue analysis. The summarized incidents include several residential uses, agricultural use, and a large event in Florida orange groves. Five of the reported incidents are from bee keepers in southern Florida who had substantial loss when their bees were foraging in orange tree orchards. There are also some incident reports available that have not yet been cataloged into the incidents database and these are included in Table 2-20 as uncatalogued. 


[bookmark: _Toc79695746]Table 2-20. Overview of reported terrestrial incidents by taxa
	Incident #
	Date / Location
	Use Pattern / Product
	Legality /
Certainty
	Comments

	I026607-001
	2016
MA
	NR
	Undetermined Possible
	A longtime, beekeeper in Middlesex County, MA claims that he can no longer keep bees due to the introduction of imidacloprid to the market.  Before 2009 he had 60,000 healthy worker bees.  No laboratory test results on tissues were provided.

	I026927-001
	2016
CT
	Residential Bayer Advance
	Undetermined Possible
	A caller, a master gardener, sought information about imidacloprid and clothianidin. Caller reported that one month ago she noticed a beehive that was only partially built and there was not bee activity in or near the hive.
 A company which is treating the home with pesticides and used Bayer Advance (a.i. imidacloprid, clothianidin).  Caller reported that because of this she thinks that the company may be continuing to use this product as a soil drench for the past three years.  Caller reported that she thinks the application of this product has caused harm to the bees on the property. 

	I028123-002
	06/2015
IN
	Corn seed 
NR
	Undetermined Possible
	On 2 June 2015 it was noticed the approximately 1,500 bees were dead in Boone County, IN. with the beekeeper contacting Office of Indiana State Chemist (OISC).  It was believed that the dead of the bees was from neighboring farmer planting corn and seed treatment dust.  Samples were collected and analyzed.  Aparivar, a miticide, had been applied to the hives.  The OISC residue laboratory tested for clothianidin, thiamethoxam, Imidacloprid, Fipronil, Thiacloprid, and Acetamiprid and all were below the detection level in the dead bee samples.

	I023051-001
	07/2011 MD
	Pepper, sweet/bell 
Bayer Advance
	Registered Use 
Possible
	On July 18, 2011 an incident occurred in Calvert County, MD in a garden where bumble bees (6) were dying in close proximity to sweet pepper plants.  However, the bumble bees foraging on clover did not appear impaired.  The only known pesticide exposure was a soil treatment in April for Japanese beetles using Bayer Advance (a.i. imidacloprid).  The property owner cut off blooms and collected bee samples in a glass jar, however no testing was reported.  

	I025067-001
	04/2012
NC
	Holly tree Bonide Annual
	Registered Use 
Probable
	A reporter in Brunswick County, NC reported following label directions while applying BONIDE ANNUAL TREE & SHRUB INSECT CONTROL WITH SYSTEMAXX (a.i. imidacloprid) to holly trees. Dead bumble bees were reported on the sidewalk next to the treated holly trees.

	I025013-001
	03/2013 
FL
	Agricultural area
NR
	Undetermined Probable
	A beekeeper in On March 18, 2013 in Polk County, FL reported a cluster of 5-6 (roughly 600 colonies) bee yards in a 4-6 mile radius of orange orchards have an increase of dead bees piled at the entrances to the bee colonies.  The beekeeper observed bees on their sides-shaking.   The beekeeper noted that other beekeepers in the area have reported elevated numbers of dead bees.  Empty containers of imidacloprid have been found burned in the vicinity of the colonies.  

	I025019-001
	03/2013
FL
	Orchard, orange
Montana 2F
	Undetermined Probable
	On March 21, 2013 a beekeeper in Polk County, FL reported by phone to EFED that 400 of his 1,600 colonies were adversely affected after an application of the product Montana F2 (a.i. imidacloprid) to orange orchards while his bees were foraging in the vicinity.  The affected colonies lost 25-40% of their field force.  Beekeeper was notified before spraying to move bees to another location.

	I025023-001
	03/2013
FL
	Orchard, orange Montana 2F
	Undetermined Probable
	On March 27, 2013 a commercial beekeeper in Polk County, FL reported to EFED that the adult bee population had been reduced by 60% in his bee colonies adjacent to orange orchards.  The complainant has heard of other bee losses by beekeepers in the area and that these losses have been attributed to the use of Montana insecticide (a.i imidacloprid).  There are least 3 reported bee die-off incidents reported from this county during this time period. According to the complainant, all of the losses were in close proximity to the same grower that was alleged to have applied imidacloprid. In total, the beekeeper has had 253 colonies affected where the forage strength of the colonies has been depleted and the ability of the colonies to produce a honey crop off of the orange trees has been lost.

	I025027-001
	03/2013
FL
	Orchard, orange
NR
	Undetermined Possible
	On March 22, 2013 a bee kill incident in Indian River County, FL, was reported to EFED.  The beekeeper indicated that 100 of his honey bee colonies have been affected by the application Admire (a.i. imidacloprid).  Roughly 10% of the colonies were completely dead and the remainder had piles of dead bees (adult and brood) at their entrances.  The kill appeared to have bee going on for at least a week; however bees are continuing to die.  Roughly 50% of the colonies have lost their queen and haven't attempted to replace the queen through supersedure.   Beekeepers in his vicinity are experiencing similar losses.  Admire is the suspected pesticide, but the growers did not admit to using Admire.

	I025052-001
	03/2013
FL
	Orchard, orange
Montana 2F
	Undetermined Probable
	On March 21, 2013 a beekeeper reported to EFED that he has 600 bee colonies located in the orange orchards of Polk County, FL and 300 of these bee colonies are dying.  Beekeeper inspected the affected yards and observed dead/dying bees everywhere.  Bees that were alive were exhibiting a jerky movement.  According to the foreman of the nearby orange groves Montana 2F (a.i. imidacloprid) via helicopter will be applied again on April 1.  FL Dept. of Agriculture and Consumer Services has been notified and an inspector has investigated the incident, EPA did not receive an update from that investigation.

	I025560-001
	2013
NE
	Garden Bayer Advanced Flower Care
	Registered Use 
Possible
	Bayer Advanced Rose and Flower Care (a.i. imidacloprid) was applied as a drench around 5 rose bushes in a garden during the spring of 2013 in Douglas County, NE.  The reporter did not any see dead or dying insects around the treated plants, just marked the absence of them where in previous springs they were numerous.

	I026288-002
	04/2013
CA
	Residential CoreTech and Merit 2f
	Registered Use 
Possible
	In Santa Barbara County, California, 12 hives were located within 300 yards of an area treated by CDFA for control of the Asian Citrus Psyllid in April of 2013. According to the beekeeper, the state has an emergency exemption to apply pesticides to citrus trees during full bloom against label recommendations not to apply the compound while bees are foraging or trees are in bloom. The beekeeper expressed concern regarding the proposed use of Merit 2F (imidacloprid), CoreTect (a.i. imidacloprid) and Tempo (a.i. cyfluthrin) to control the Asian psyllid.  

	I027112-001
	10/2014
FL
	Orchard, orange
Premier
	Undetermined Possible
	On 10/31/2014 a bee keeper noted bee die-off in his bee yard adversely affecting 100 bee hives.  The beekeeper believes an adjacent orange orchard to his bee yard was sprayed. It is possible an application of the product Premier (a.i Imidacloprid ) resulted in the rapid die-off of 2 hives.  No lab test results were provided. The beekeeper reported that the colonies that were most affected from the application of other pesticides to an adjacent citrus orchard.

	I029267-00001
	09/2016
FL
	Residential
NR
	Undetermined Possible
	In the summer of 2016 butterflies, bees, and fish died after a mosquito spraying in the Ft Lauderdale Florida area.  Also hummingbirds, woodpeckers, bees, and butterflies have not been seen since the mosquito control efforts which is abnormal.  Caller reported that last year Bayer Advance 12 month Tree and Shrub Protection (ai imidacloprid and Clothianidin) was applied as a soil drench to several trees in the yard for termites.  



	Uncatalogued incidents reports
	
	

	032224 - 00001
	06/2019
CA
	NR
	
	On June 18, 2019, Merced County Agricultural Commissioner's (CAC) staff was notified by a beekeeper that he had a significant bee loss at two different bee drop locations. One of the bee drop locations is between cotton fields and the other bee drop is by the San Joaquin river and surrounded by alfalfa fields and herb fields. The Merced CAC staff will be taking swab and bee samples.

	032296 - 00001
	07/2019
CA
	NR
	
	July 2019, bee kill under investigation in Merced, CA. 

	032516 - 00001
	08/2019
VA
	NR
	
	Aug. 2019, reported bee losses in Arlington, VA, imidacloprid and tau-fluvalinate use suspected in the bee losses.  

	032568 - 00001
	09/2019
PA
	NR
	
	Sept. 2019, a bumble bee kill incident in Lycoming County, PA, the bees were found dead beneath a linden tree which had been applied with imidacloprid. 

	032688 - 00001
	NR
OH
	NR
	
	Ohio bee kill report involving imidacloprid.  

	032962 - 00001
	06/2019
CA
	NR
	
	On June 18, 2019, CAC staff was notified by beekeeper that he had a significant bee loss at two different locations operated by Bowles Farming. CAC staff conducted a query for pesticide applications made to the area surrounding both bee locations.  They discovered that several different applications with the active ingredients clothianidin, imidacloprid, abamectin, and cyfluthrin were made by various property operators surrounding the apiary locations. 

	033115 - 2, 033627 - 1, 032710 - 9
	2019/2020
NC
	NR
	
	North Carolina bee kill incident reports for 2019 and 2020


NR – not reported

[bookmark: _Toc80343801]Alternative Toxicity endpoints 

[bookmark: _Hlk50094629][bookmark: _Hlk50095181]In addition to the thresholds provided in the introduction above, alternative toxicity endpoints were also developed to use in the weight of evidence analysis for a species where appropriate (see Revised Methods Document). The alternative toxicity endpoints provide consideration of endpoints that may reflect variation in the available data (such as using the HC50 values from the SSD instead of an HC05 value or considering other endpoints within the data set for a particular taxon). Alternatively, if a taxon did not include enough data to select a specific alternative toxicity endpoint, a 10x factor was applied to the original threshold. The alternative endpoints allow for consideration of the possibility a listed species is toxicologically less sensitive than the tested species in the alternative weight of evidence analysis, which is captured for the analysis of any species that reaches that point of the analysis. Alternative endpoints are listed in Table 2-21 and brief additional comments are provided to clarify the alternative endpoint selection, as appropriate. Endpoints are analyzed for a subset of available units. 

[bookmark: _Ref51587441][bookmark: _Toc79695747]Table 2-21. Alternative toxicity endpoints used in weight of evidence analysis.
	Alternative toxicity endpoints - Mortality

	Units
	Taxa
	Type of endpoint (HC50, etc.)
	Value
	Slope
	Weight of test animal (g)
	Comments

	mg ai/kg-bw
	Mammals
	LD50
	4,240
	4.5
	238
	10x applied

	mg ai/kg-bw
	Birds
	LD50
	170
	4.5
	268
	10x applied

	mg ai/kg-bw
	Reptiles/Terrestrial Amphibian
	LD50
	170
	4.5
	268
	10x applied

	mg ai/kg-bw
	Terrestrial inverts
	LD50
	0.85
	1.6
	 
	HC50

	mg ai/L
	FW FISH
	LC50
	264
	4.5
	 
	10x applied

	mg ai/L
	E/M FISH
	LC50
	1,630
	4.5
	 
	10x applied

	mg ai/L
	AQ AMPHIBIANS
	LC50
	526
	4.5
	 
	10x applied

	µg ai/L
	FW INVERTEBRATES
	LC50
	154
	1.7
	 
	HC50

	µg ai/L
	E/M INVERTEBRATES
	LC50
	636
	4.5
	 
	HC50

	mg ai/L
	Mollusks
	LC50
	39.8
	4.5
	 
	10x applied

	Alternative toxicity endpoints - Sublethal

	Units
	Taxa
	Type of endpoint (HC50, etc.)
	MATC or LOAEC
	
	
	Comments

	mg ai/kg-bw
	Mammals
	MATC
	141.4
	 
	 
	10x applied

	mg ai/kg-diet
	Birds
	MATC
	1710
	 
	 
	10x applied

	mg ai/kg-diet
	Reptiles/Terrestrial Amphibian
	MATC
	1710
	 
	 
	10x applied

	mg ai/kg-diet
	Terrestrial inverts
	LOAEC
	0.0081
	 
	 
	10x applied

	mg ai/L
	FW FISH
	MATC
	155.6
	 
	 
	10x applied

	mg ai/L
	E/M FISH
	MATC
	155.6
	 
	 
	10x applied

	mg ai/L
	AQ AMPHIBIANS
	MATC
	155.6
	 
	 
	10x applied

	µg ai/L
	FW INVERTEBRATES
	MATC
	2.80
	 
	 
	10x applied

	µg ai/L
	E/M INVERTEBRATES
	MATC
	2.31
	 
	 
	10x applied

	mg ai/L
	Mollusks
	MATC
	158.1
	 
	 
	10x applied

	 
TERRESTRIAL PLANTS
	Type of endpoint (HC50, etc.)
	MATC or LOAEC
	IC25
	Description of effect
	Comments

	lb ai/A 
	SUBLETHAL- Monocots 
	MATC
	99999
	99999
	 
	No change, non-definitive

	lb ai/A
	SUBLETHAL- Dicots 
	MATC
	99999
	99999
	 
	No change, non-definitive

	 
AQUATIC PLANTS (TGAI)
	Type of endpoint (HC50, etc.)
	MATC or LOAEC
	IC50
	Description of effect
	Comments

	mg ai/L
	Non-vascular
	MATC
	106.7
	124
	 
	10x applied; 

	mg ai/L
	Vascular
	MATC
	85.7
	1,050
	 
	10x applied; 
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[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

0.35000000000000009	1250	2700	2000	2500	2500	5000	6120	12260	9.0000000000000011E-2	0.40100000000000002	0.40100000000000002	0.18999999999999997	0	0	0	11850	12260	0	0	0	0	0	0	1800	2000	12260	0.4	-0.70000000000000007	0	-9.9	12260	0.54	0.71000000000000008	1.0599999999999998	2.3200000000000003	8.02	0	8.3999999999999986	5000	0.72000000000000008	2500	4000	4000	5000	5000	10000	12250	12260	0.18000000000000002	0.52100000000000002	0.52100000000000002	0.37	1	6	10	12000	12260	0.1	1.1399999999999999	3.47	11.459999999999999	11.93	150	3600	6000	12260	0.5	0.1	1	0.1	12260	0.8	1.4300000000000002	2.11	3.46	11.459999999999999	3.47	11.93	10000	0.98750000000000004	0.96250000000000002	0.9375	0.91249999999999998	0.88749999999999996	0.86250000000000004	0.83750000000000002	0.8125	0.78749999999999998	0.76249999999999996	0.73750000000000004	0.71250000000000002	0.6875	0.66249999999999998	0.63749999999999996	0.61250000000000004	0.58750000000000002	0.5625	0.53749999999999998	0.51249999999999996	0.48749999999999999	0.46250000000000002	0.4375	0.41249999999999998	0.38750000000000001	0.36249999999999999	0.33750000000000002	0.3125	0.28749999999999998	0.26250000000000001	0.23749999999999999	0.21249999999999999	0.1875	0.16250000000000001	0.13750000000000001	0.1125	8.7499999999999994E-2	6.25E-2	3.7499999999999999E-2	1.2500000000000001E-2	NOAEL/LOAEL(Fecundity, Midge, 56 d, E178288)	NOAEL/LOAEL(Progeny counts/numbers, Water Flea, 21 d, E100844)	NOAEL/LOAEL(Progeny counts/numbers, Water Flea, 34 d, E169031)	NOAEL/LOAEL(Progeny counts/numbers, Water Flea, 21 d, E166654)	NOAEL/LOAEL(Time to first progeny, Water Flea, 21 d, E100844)	NOAEL/LOAEL(Progeny counts/numbers, Water Flea, 21 d, E100844)	NOAEL/LOAEL(Progeny counts/numbers, Water Flea, 21 d, E100844)	NOAEL/LOAEL(Fecundity, Water Flea, 21 d, E183514)	  	NOAEL/LOAEL(Deformation, Midge, 56 d, E178288)	NOEC/LOEC(Emergence, Midge, 28 d, E183987)	NOAEL/LOAEL(Emergence, Midge, 28 d, E183987)	NOAEL/LOAEL(Emergence, Midge, 56 d, E178288)	LOAEL(Emergence, Mayfly, 20 d, E164453)	LOAEL(Developmental changes, general, Northern House Mosquito, 21 d, E184543)	LOAEL(Emergence, Mayfly, 20 d, E164453)	NOAEL/LOAEL(Maturity, Water Flea, 34 d, E169031)	  	LOAEL(Weight, Midge, 40 d, E175184)	NOEC/LOEC(Dry weight (AQUIRE only), Midge, 28 d, E110523)	NOEC/LOEC(Dry weight (AQUIRE only), Midge, 28 d, E110523)	NOEC/LOEC(Dry weight (AQUIRE only), Scud, 28 d, E110523)	NOEC/LOEC(Dry weight (AQUIRE only), Scud, 28 d, E110523)	LOAEL(Length, Water Flea, 34 d, E169031)	NOAEL/LOAEL(Length, Water Flea, 21 d, MRID42055321)	NOAEL/LOAEL(Length, Water Flea, 21 d, E166654)	  	NOAEL/LOAEL(Length, Mayfly, 20 d, E164453)	NOAEL/LOAEL(Length, Mayfly, 20 d, E168907)	LOAEL(Ratio, Mayfly, 20 d, E164453)	NOAEL/LOAEL(Length, Mayfly, 20 d, E164453)	  	NOAEL/LOAEL(Survival, Midge, 40 d, E175184)	NOAEL/LOAEL(Lifespan, Midge, 56 d, E178288)	NOAEL/LOAEL(Survival, Mayfly, 32 d, E178288)	NOEC/LOEC(Survival, Midge, 28 d, E110523)	NOEC/LOEC(Survival, Scud, 28 d, E110523)	NOEC/LOEC(Survival, Midge, 28 d, E110523)	NOEC/LOEC(Survival, Scud, 28 d, E110523)	NOAEL/LOAEL(Mortality, Water Flea, 21 d, E100844)	Height	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	3600	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	0.98750000000000004	0.96250000000000002	0.9375	0.91249999999999998	0.88749999999999996	0.86250000000000004	0.83750000000000002	0.8125	0.78749999999999998	0.76249999999999996	0.73750000000000004	0.71250000000000002	0.6875	0.66249999999999998	0.63749999999999996	0.61250000000000004	0.58750000000000002	0.5625	0.53749999999999998	0.51249999999999996	0.48749999999999999	0.46250000000000002	0.4375	0.41249999999999998	0.38750000000000001	0.36249999999999999	0.33750000000000002	0.3125	0.28749999999999998	0.26250000000000001	0.23749999999999999	0.21249999999999999	0.1875	0.16250000000000001	0.13750000000000001	0.1125	8.7499999999999994E-2	6.25E-2	3.7499999999999999E-2	1.2500000000000001E-2	AI µg/L
Value	Reproduction	Growth, 	Development	Growth, 	Growth	Growth, 	Morphology	Mortality	0.72000000000000008	21.93	0.18000000000000002	0.52100000000000002	0.52100000000000002	0.37	1	6	10	21.93	0.1	1.1399999999999999	3.47	11.459999999999999	11.93	21.93	0.5	0.1	1	0.1	21.93	0.8	1.4300000000000002	2.11	3.46	11.459999999999999	3.47	11.93	Height	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

0.35000000000000009	21.93	9.0000000000000011E-2	0.40100000000000002	0.40100000000000002	0.18999999999999997	0	0	0	21.93	0	0	0	0	0	21.93	0.4	-0.70000000000000007	0	-9.9	21.93	0.54	0.71000000000000008	1.0599999999999998	2.3200000000000003	8.02	0	8.3999999999999986	0.72000000000000008	21.93	0.18000000000000002	0.52100000000000002	0.52100000000000002	0.37	1	6	10	21.93	0.1	1.1399999999999999	3.47	11.459999999999999	11.93	21.93	0.5	0.1	1	0.1	21.93	0.8	1.4300000000000002	2.11	3.46	11.459999999999999	3.47	11.93	0.9821428571428571	0.9464285714285714	0.9107142857142857	0.875	0.8392857142857143	0.8035714285714286	0.7678571428571429	0.7321428571428571	0.6964285714285714	0.6607142857142857	0.625	0.5892857142857143	0.5535714285714286	0.5178571428571429	0.48214285714285715	0.44642857142857145	0.4107142857142857	0.375	0.3392857142857143	0.30357142857142855	0.26785714285714285	0.23214285714285715	0.19642857142857142	0.16071428571428573	0.125	8.9285714285714288E-2	5.3571428571428568E-2	1.7857142857142856E-2	NOAEL/LOAEL(Fecundity, Midge, 56 d, E178288)	  	NOAEL/LOAEL(Deformation, Midge, 56 d, E178288)	NOEC/LOEC(Emergence, Midge, 28 d, E183987)	NOAEL/LOAEL(Emergence, Midge, 28 d, E183987)	NOAEL/LOAEL(Emergence, Midge, 56 d, E178288)	LOAEL(Emergence, Mayfly, 20 d, E164453)	LOAEL(Developmental changes, general, Northern House Mosquito, 21 d, E184543)	LOAEL(Emergence, Mayfly, 20 d, E164453)	  	LOAEL(Weight, Midge, 40 d, E175184)	NOEC/LOEC(Dry weight (AQUIRE only), Midge, 28 d, E110523)	NOEC/LOEC(Dry weight (AQUIRE only), Midge, 28 d, E110523)	NOEC/LOEC(Dry weight (AQUIRE only), Scud, 28 d, E110523)	NOEC/LOEC(Dry weight (AQUIRE only), Scud, 28 d, E110523)	  	NOAEL/LOAEL(Length, Mayfly, 20 d, E164453)	NOAEL/LOAEL(Length, Mayfly, 20 d, E168907)	LOAEL(Ratio, Mayfly, 20 d, E164453)	NOAEL/LOAEL(Length, Mayfly, 20 d, E164453)	  	NOAEL/LOAEL(Survival, Midge, 40 d, E175184)	NOAEL/LOAEL(Lifespan, Midge, 56 d, E178288)	NOAEL/LOAEL(Survival, Mayfly, 32 d, E178288)	NOEC/LOEC(Survival, Midge, 28 d, E110523)	NOEC/LOEC(Survival, Scud, 28 d, E110523)	NOEC/LOEC(Survival, Midge, 28 d, E110523)	NOEC/LOEC(Survival, Scud, 28 d, E110523)	Height	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	0.9821428571428571	0.9464285714285714	0.9107142857142857	0.875	0.8392857142857143	0.8035714285714286	0.7678571428571429	0.7321428571428571	0.6964285714285714	0.6607142857142857	0.625	0.5892857142857143	0.5535714285714286	0.5178571428571429	0.48214285714285715	0.44642857142857145	0.4107142857142857	0.375	0.3392857142857143	0.30357142857142855	0.26785714285714285	0.23214285714285715	0.19642857142857142	0.16071428571428573	0.125	8.9285714285714288E-2	5.3571428571428568E-2	1.7857142857142856E-2	AI µg/L
Value	Reproduction    	Growth, Development	Growth, Growth	Mortality	0.1105897102992489	14	-0.3010299956639812	14	-0.48678239993206096	-0.48678239993206096	0	0	1.1760912590556813	0.70586371228391931	0.71600334363479923	3.2833012287035497	4.8662873390841952	4.6989700043360187	14	-0.19178902707577791	1.1760912590556813	1.5378190950732742	4.6989700043360187	4.6989700043360187	4.6989700043360187	7.1038037209559572	Height	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

0.36240168329304856	14	0	14	0.30102999566398125	0.30102999566398125	0.3010299956639812	0.3010299956639812	1.1760912590556813	0.2510188522754091	0	0	0.7799275084094468	0	14	0.29499337285628302	1.1760912590556813	0.36172783601759284	0	0	0	0	0.1105897102992489	14	-0.3010299956639812	14	-0.48678239993206096	-0.48678239993206096	0	0	1.1760912590556813	0.70586371228391931	0.71600334363479923	3.2833012287035497	4.8662873390841952	4.6989700043360187	14	-0.19178902707577791	1.1760912590556813	1.5378190950732742	4.6989700043360187	4.6989700043360187	4.6989700043360187	7.1038037209559572	0.97727272727272729	-2	0.88636363636363635	-2	0.79545454545454541	0.75	0.70454545454545459	0.65909090909090906	0.61363636363636365	0.56818181818181823	0.52272727272727271	0.47727272727272729	0.43181818181818182	0.38636363636363635	-2	0.29545454545454547	0.25	0.20454545454545456	0.15909090909090909	0.11363636363636363	6.8181818181818177E-2	2.2727272727272728E-2	NOAEL/LOAEL(Progeny counts/numbers, Opossum Shrimp, 28 d, E184977)	  	LOAEL(Molting, Brown Shrimp, 36 d, E184569)	  	NOAEL/LOAEL(Weight, Mysid shrimp, 28 d, MRID42055322)	NOAEL/LOAEL(Length, Opossum Shrimp, 28 d, E184977)	NOAEL/LOAEL(Length, Brown Shrimp, 28 d, E184569)	NOAEL/LOAEL(Weight, Brown Shrimp, 36 d, E184569)	NOAEL/LOAEL(Length, Brown Shrimp, 36 d, E184569)	NOAEL/LOAEL(Weight, Opossum Shrimp, 28 d, E184977)	LOAEL(Weight gain, Jumbo Tiger Prawn, 21 d, E183995)	NE(Condition index, Rock Oyster, 14 d, E184035)	NOAEL/LOAEL(Weight gain, Jumbo Tiger Prawn, 21 d, E183995)	NE(Weight, Snail, 14 d, E112105)	  	NOAEL/LOAEL(Mortality, Opossum Shrimp, 28 d, E184977)	NOAEL/LOAEL(Survival, Brown Shrimp, 36 d, E184569)	NOAEL/LOAEL(Survival, Brown Shrimp, 28 d, E184569)	NE(Hatch, Salmon Louse, 24 d, E174617)	NE(Mortality, Snail, 14 d, E112105)	NE(Hatch, Snail, 14 d, E112105)	NE(Survival, Pacific Oyster, 19 d, E184566)	Height	-3	-3	-3	-3	-0.48678239993206096	-3	-3	-3	-3	-3	-3	-3	-3	-3	-3	-3	-3	-3	-3	-3	-3	-3	0.97727272727272729	-2	0.88636363636363635	-2	0.79545454545454541	0.75	0.70454545454545459	0.65909090909090906	0.61363636363636365	0.56818181818181823	0.52272727272727271	0.47727272727272729	0.43181818181818182	0.38636363636363635	-2	0.29545454545454547	0.25	0.20454545454545456	0.15909090909090909	0.11363636363636363	6.8181818181818177E-2	2.2727272727272728E-2	Log10 AI µg/L
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1	2	3	4	5	6	7	8	9	10	11	12	Biochemical, NOAEC	Biochemical, LOAEC	Cellular, NOAEC	Cellular, LOAEC	Physiological, NOAEC	Physiological, LOAEC	Behavioral, NOAEC	Behavioral, LOAEC	Population, NOAEC	Population, LOAEC	Ecosystem, NOAEC	Ecosystem, LOAEC	4997.8500000000004	49997.08	4986	49999.69	9.999999999999995E-3	0.46499999999999997	8.6850000000000005	89	2.2000000000000002	0	0	0	2.1400000000000006	2.9163999999999999	13.99	0.3	9.999999999999995E-3	0.46500000000000002	1.0049999999999999	10.16	2.2000000000000002	59.695	0	0	2.1500000000000004	2.92	14	0.31	0.06	0.53500000000000003	1.3149999999999999	11	3	60	2.9	2.9	1	2	3	4	5	6	7	8	9	10	11	12	AI µg/L
Value	Biochemical,  	Biochemical Effects	Biochemical, 	Enzyme Effects	Mortality, 	Mortality	Population, 	Population	15	15	15	15	15	399	15	15	399	5.0000000000000001E-3	5.0000000000000001E-3	12.37	32.799999999999997	100	105	116	389	399	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	1.3050000000000001E-2	12.6	17	40.5	127.8	127.8	Height	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

0	0	0	0	0	399	0	0	399	0	0	0	0	0	0	0	0	399	0	0	0	0	0	0	6.77	10.3	15.600000000000001	76.699999999999989	76.699999999999989	15	15	15	15	15	399	15	15	399	5.0000000000000001E-3	5.0000000000000001E-3	12.37	32.799999999999997	100	105	116	389	399	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	1.3050000000000001E-2	12.6	17	40.5	127.8	127.8	0.98275862068965514	0.94827586206896552	0.91379310344827591	0.87931034482758619	0.84482758620689657	0.81034482758620685	0.77586206896551724	0.74137931034482762	0.7068965517241379	0.67241379310344829	0.63793103448275867	0.60344827586206895	0.56896551724137934	0.53448275862068961	0.5	0.46551724137931033	0.43103448275862066	0.39655172413793105	0.36206896551724138	0.32758620689655171	0.29310344827586204	0.25862068965517243	0.22413793103448276	0.18965517241379309	0.15517241379310345	0.1206896551724138	8.6206896551724144E-2	5.1724137931034482E-2	1.7241379310344827E-2	LOAEL(Chlorophyll, Algae, 12 d, 183999)	LOAEL(Carotenoid content, Algae, 12 d, 183999)	LOAEL(Protein content, Algae, 12 d, 183999)	LOAEL(Carbohydrate, Algae, 12 d, 183999)	LOAEL(Proline, Algae, 12 d, 183999)	  	LOAEL(Superoxide dismutase (SOD) enzyme activity, Algae, 12 d, 183999)	LOAEL(Catalase, Algae, 12 d, 183999)	  	LOAEL(Mortality, Diatom, 13 d, 184288)	LOAEL(Mortality, Diatom, 14 d, 184288)	EC50(Survival, Diatom, 4 d, MRID44187102)	EC50(Survival, Blue-green algae, 4 d, MRID44187101)	EC50(Survival, Green Algae, 4 d, MRID49602705)	EC50(Survival, Duckweed, 7 d, MRID48648601)	IC50(Survival, Green Algae, 3 d, E150163)	IC50(Survival, Green Algae, 3 d, E150163)	  	LOAEL(Population growth rate, Diatom, 13 d, 184288)	LOAEL(Population growth rate, Diatom, 14 d, 184288)	LOAEL(Abundance, Diatom, 14 d, 184288)	NOAEL/LOAEL(Population growth rate, Diatom, 24 d, 184288)	NOAEL/LOAEL(Population growth rate, Diatom, 14 d, 184288)	LOAEL(Abundance, Green Algae, 3 d, 184029)	NOAEC/LOAEC(Population growth rate, Duckweed, 7 d, MRID48648601)	NOAEC/LOAEC(Population growth rate, Diatom, 4 d, MRID44187102)	NOAEC/LOAEC(Population growth rate, Blue-green algae, 4 d, MRID44187101)	NOAEL/LOAEL(Population growth rate, Green Algae, 3 d, E166560)	NOAEL/LOAEL(Population growth rate, Green Algae, 4 d, E166560)	Height	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	12.37	32.799999999999997	100	105	-1	-1	-1	-1	-1	-1	-1	-1	-1	12.6	17	40.5	-1	-1	0.98275862068965514	0.94827586206896552	0.91379310344827591	0.87931034482758619	0.84482758620689657	0.81034482758620685	0.77586206896551724	0.74137931034482762	0.7068965517241379	0.67241379310344829	0.63793103448275867	0.60344827586206895	0.56896551724137934	0.53448275862068961	0.5	0.46551724137931033	0.43103448275862066	0.39655172413793105	0.36206896551724138	0.32758620689655171	0.29310344827586204	0.25862068965517243	0.22413793103448276	0.18965517241379309	0.15517241379310345	0.1206896551724138	8.6206896551724144E-2	5.1724137931034482E-2	1.7241379310344827E-2	AI mg/L
Value	Reproduction	Growth, Development	Growth	Mortality	234	140	519	519	529	140	529	234	243	529	519	519	Height	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

109	0	0	0	529	0	529	109	117	529	0	0	234	140	519	519	529	140	529	234	243	529	519	519	0.95833333333333337	0.875	0.79166666666666663	0.70833333333333337	0.625	0.54166666666666663	0.45833333333333331	0.375	0.29166666666666669	0.20833333333333334	0.125	4.1666666666666664E-2	NOAEL/LOAEL(Progeny counts/numbers, Mallard duck, 140 d, MRID42055313)	LOAEL(Progeny counts/numbers, Red-Legged Partridge, 108 d, E168968)	LOAEL(Length, Red-Legged Partridge, 63 d, E160785)	LOAEL(Fertility, Red-Legged Partridge, 63 d, E160785)	  	LOAEL(Color, Red-Legged Partridge, 108 d, E168968)	  	NOAEL/LOAEL(Weight, Mallard duck, 140 d, MRID42055313)	NOAEL/LOAEL(Weight, Northern bobwhite quail, 140 d, MRID42055312)	  	LOAEL(Mortality, Red-Legged Partridge, 63 d, E160785)	LOAEL(Time to death, Red-Legged Partridge, 63 d, E160785)	Height	234	-1	-1	-1	-1	-1	-1	234	243	-1	-1	-1	0.95833333333333337	0.875	0.79166666666666663	0.70833333333333337	0.625	0.54166666666666663	0.45833333333333331	0.375	0.29166666666666669	0.20833333333333334	0.125	4.1666666666666664E-2	mg/kg diet
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
0.01	0.01	0.01	0.01	0.01	0.01	0.01	0.01	1	2	3	4	5	6	7	8	Biochemical, NOAEC	Biochemical, LOAEC	Cellular, NOAEC	Cellular, LOAEC	Physiological, NOAEC	Physiological, LOAEC	Behavioral, NOAEC	Behavioral, LOAEC	0	28.9	0	2.47241	0	0	1.4500000000000002	6.15	0	2.97241	0	0	0	3	1.4499999999999995	0.19999999999999973	1	3	1.67	2.759E-2	1	5	2.6499999999999995	4.0999999999999996	1	2	3	4	5	6	7	8	mg/kg bdwt
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
0.1	0.1	0.1	0.1	0.1	0.1	0.1	1	2	3	4	5	6	7	Biochemical, NOAEC	Biochemical, LOAEC	Cellular, NOAEC	Cellular, LOAEC	Physiological, LOAEC	Behavioral, NOAEC	Behavioral, LOAEC	0	46	0	2	0.54	175.79	532.375	0	2	0	0	0.54	28.87	84.204999999999998	2	4	2	2	2.54	29.21	87.625	1	2	3	4	5	6	7	mg/kg diet
Value	Reproduction	Growth, 	Growth	Growth, 	Morphology	2	3.56	8	57.3	0.5	2	15	45	20	20	47.3	57.3	0.5	0.5	3.56	15	45	10	30	20	20	Height	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

1.5	1.78	6	57.3	0	1.5	5	36	10	10	30.799999999999997	57.3	0	0	1.78	5	36	0	20	10	10	2	3.56	8	57.3	0.5	2	15	45	20	20	47.3	57.3	0.5	0.5	3.56	15	45	10	30	20	20	0.97619047619047616	0.9285714285714286	0.88095238095238093	0.83333333333333337	0.7857142857142857	0.73809523809523814	0.69047619047619047	0.6428571428571429	0.59523809523809523	0.54761904761904767	0.5	0.45238095238095238	0.40476190476190477	0.35714285714285715	0.30952380952380953	0.26190476190476192	0.21428571428571427	0.16666666666666666	0.11904761904761904	7.1428571428571425E-2	2.3809523809523808E-2	NOAEL/LOAEL(Sperm cell counts, Norway Rat, 90 d, E166690)	NOAEL/LOAEL(Diestrus, Norway Rat, 60 d, E168931)	NOAEL/LOAEL(Sperm cell counts, Norway Rat, 90 d, E169035)	  	LOAEL(Weight, Norway Rat, 90 d, E169035)	NOAEL/LOAEL(Weight gain, Norway Rat, 90 d, E166690)	NOAEL/LOAEL(Weight, House Mouse, 15 d, E169049)	NOAEL/LOAEL(Weight gain, Norway Rat, 28 d, E168929)	NOAEL/LOAEL(Weight, Norway Rat, 90 d, E169022)	NOEL/LOEL(Weight, Norway Rat, 90 d, E169051)	NOAEL/LOAEL(Weight, Norway Rat, IDK d, MRID42256340)	  	LOAEL(Weight, Norway Rat, 90 d, E166690)	LOAEL(Weight, Norway Rat, 90 d, E169035)	NOAEL/LOAEL(Organ weight in relationship to body weight, Norway Rat, 60 d, E168931)	NOAEL/LOAEL(Weight, House Mouse, 15 d, E169049)	NOAEL/LOAEL(Organ weight in relationship to body weight, Norway Rat, 28 d, E168929)	LOAEL(Thickness, Norway Rat, 9 d, E168914)	NOAEL/LOAEL(Thickness, Norway Rat, 12 dpn, E168914)	NOAEL/LOAEL(Weight, Norway Rat, 90 d, E169053)	NOEL/LOEL(Organ weight in relationship to body weight, Norway Rat, 90 d, E169051)	Height	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	47.3	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	0.97619047619047616	0.9285714285714286	0.88095238095238093	0.83333333333333337	0.7857142857142857	0.73809523809523814	0.69047619047619047	0.6428571428571429	0.59523809523809523	0.54761904761904767	0.5	0.45238095238095238	0.40476190476190477	0.35714285714285715	0.30952380952380953	0.26190476190476192	0.21428571428571427	0.16666666666666666	0.11904761904761904	7.1428571428571425E-2	2.3809523809523808E-2	mg/kg bdwt
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
0.01	0.01	0.01	0.01	0.01	0.01	0.01	0.01	1	2	3	4	5	6	7	8	Biochemical, NOAEC	Biochemical, LOAEC	Cellular, NOAEC	Cellular, LOAEC	Physiological, NOAEC	Physiological, LOAEC	Behavioral, NOAEC	Behavioral, LOAEC	40	80	195	290	42.82	93.45	2.5	25	9.5	19.957999999999998	1.73	9.9580000000000002	4.68	6.508	5.72	16.440000000000001	10	20	5	10	7.18	6.55	7.5	20	1	2	3	4	5	6	7	8	AI mg/kg bdwt
Value	Growth, Development	Mortality, Mortality	2.0199117314995378	86.639694656488544	5.6428571428571422E-3	8.9999999999999993E-3	1.2899999999999998E-2	2.0703125000000003E-2	2.4099999999999996E-2	2.8571428571428571E-2	0.04	5.2343750000000001E-2	5.2343750000000001E-2	5.6499999999999995E-2	7.9021636876763862E-2	8.8888888888888892E-2	0.1	0.11796875	0.13984374999999999	0.1656953125	0.18593750000000001	0.19007812500000001	0.20390625000000001	0.24062500000000001	0.29699999999999999	0.328125	0.328125	0.33059245203457727	0.33515624999999999	0.33515624999999999	0.33899999999999997	0.390625	0.390625	0.4	0.4765625	0.4765625	0.48906250000000001	0.52421875000000007	0.55800000000000005	0.5625	0.58515624999999993	0.58515624999999993	0.7	0.73286949188277462	0.76999999999999991	0.8125	0.8125	0.8125	0.81666666666666676	0.83	0.84000000000000008	0.99199999999999999	1.1000000000000001	1.2666666666666668	1.2742989668985873	1.5499999999999998	1.8	1.8359374999999998	1.847	1.9	2.0798437500000002	2.2170000000000001	4.0999999999999996	4.3495495495495495	5.0738931297709922	5.7	6.1349999999999998	10.203941291183412	11.25	11.404187621882375	12.17	28.4	40.700000000000003	44.641592920353986	50.6	50.8	76.639694656488544	Height	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

0	86.639694656488544	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2.0199117314995378	86.639694656488544	5.6428571428571422E-3	8.9999999999999993E-3	1.2899999999999998E-2	2.0703125000000003E-2	2.4099999999999996E-2	2.8571428571428571E-2	0.04	5.2343750000000001E-2	5.2343750000000001E-2	5.6499999999999995E-2	7.9021636876763862E-2	8.8888888888888892E-2	0.1	0.11796875	0.13984374999999999	0.1656953125	0.18593750000000001	0.19007812500000001	0.20390625000000001	0.24062500000000001	0.29699999999999999	0.328125	0.328125	0.33059245203457727	0.33515624999999999	0.33515624999999999	0.33899999999999997	0.390625	0.390625	0.4	0.4765625	0.4765625	0.48906250000000001	0.52421875000000007	0.55800000000000005	0.5625	0.58515624999999993	0.58515624999999993	0.7	0.73286949188277462	0.76999999999999991	0.8125	0.8125	0.8125	0.81666666666666676	0.83	0.84000000000000008	0.99199999999999999	1.1000000000000001	1.2666666666666668	1.2742989668985873	1.5499999999999998	1.8	1.8359374999999998	1.847	1.9	2.0798437500000002	2.2170000000000001	4.0999999999999996	4.3495495495495495	5.0738931297709922	5.7	6.1349999999999998	10.203941291183412	11.25	11.404187621882375	12.17	28.4	40.700000000000003	44.641592920353986	50.6	50.8	76.639694656488544	0.99333333333333329	0.98	0.96666666666666667	0.95333333333333337	0.94	0.92666666666666664	0.91333333333333333	0.9	0.88666666666666671	0.87333333333333329	0.86	0.84666666666666668	0.83333333333333337	0.82	0.80666666666666664	0.79333333333333333	0.78	0.76666666666666672	0.7533333333333333	0.74	0.72666666666666668	0.71333333333333337	0.7	0.68666666666666665	0.67333333333333334	0.66	0.64666666666666661	0.6333333333333333	0.62	0.60666666666666669	0.59333333333333338	0.57999999999999996	0.56666666666666665	0.55333333333333334	0.54	0.52666666666666662	0.51333333333333331	0.5	0.48666666666666669	0.47333333333333333	0.46	0.44666666666666666	0.43333333333333335	0.42	0.40666666666666668	0.39333333333333331	0.38	0.36666666666666664	0.35333333333333333	0.34	0.32666666666666666	0.31333333333333335	0.3	0.28666666666666668	0.27333333333333332	0.26	0.24666666666666667	0.23333333333333334	0.22	0.20666666666666667	0.19333333333333333	0.18	0.16666666666666666	0.15333333333333332	0.14000000000000001	0.12666666666666668	0.11333333333333333	0.1	8.666666666666667E-2	7.3333333333333334E-2	0.06	4.6666666666666669E-2	3.3333333333333333E-2	0.02	6.6666666666666671E-3	LOAEL(Emergence, Sevenspotted Lady Beetle, 9.44d, LOAEL, E184500)	  	LC50(Mortality, Spined Soldier Bug, 6d, LC50, E39981)	LC50(Mortality, Southern House Mosquito, 1d, LC50, E173152)	LD50(Mortality, Stingless Bee, 2d, LD50, E184470)	LD50(Mortality, Honey Bee, 2d, LD50, E175348)	LD50(Mortality, Stingless Bee, 1d, LD50, E184470)	LD50(Mortality, Chalcid Wasp, 3d, LD50, E184317)	LD50(Mortality, Asiatic Honey Bee, 2d, LD50, E183780)	LD50(Mortality, European Dark Bee, 1d, LD50, E46261)	LD50(Mortality, European Dark Bee, 2d, LD50, E46261)	LC50(Mortality, Thai Honey Bee, 3d, LC50, E184373)	LD50(Mortality, Sevenspotted Lady Beetle, 3d, LD50, E184500)	LD50(Mortality, Asiatic Honey Bee, 1d, LD50, E183780)	LD50(Mortality, European Honey Bee, 2d, LD50, E46261)	LD50(Mortality, European Honey Bee, 1d, LD50, E46261)	LD50(Mortality, Honey Bee, 1d, LD50, E95986)	LD50(Mortality, Italian Honeybee, 1d, LD50, E167678)	LD50(Mortality, European Dark Bee, 1d, LD50, E46261)	LD50(Mortality, European Dark Bee, 2d, LD50, E46261)	LD50(Mortality, Honey Bee, 2d, LD50, E168903)	LD50(Mortality, Honey Bee, 1d, LD50, E184185)	LC50(Mortality, Mosquito, 1d, LC50, E173152)	LD50(Mortality, Honey Bee, 2d, LD50, E82007)	LD50(Mortality, Carniolan Honey Bee, 2d, LD50, E62997)	LC10(Mortality, Black-spotted Lady Beetle, 3d, LC10, E184106)	LD50(Mortality, Honey Bee, 2d, LD50, E82007)	LD50(Mortality, Carniolan Honey Bee, 2d, LD50, E62997)	LC90(Mortality, Thai Honey Bee, 3d, LC90, E184373)	LD50(Mortality, Honey Bee, 2d, LD50, E82007)	LD50(Mortality, Honey Bee, 2d, LD50, E62997)	LD50(Mortality, Convergent Lady Beetle, 3d, LD50, E64700)	LD50(Mortality, Honey Bee, 2d, LD50, E82007)	LD50(Mortality, Carniolan Honey Bee, 2d, LD50, E62997)	LD50(Mortality, Honey Bee, 1d, LD50, E184345)	LD50(Mortality, Honey Bee, 2d, LD50, E169012)	LC50(Mortality, Yellow Fever Mosquito, 1d, LC50, E173152)	LD20(Mortality, Honey Bee, 1d, LD20, E184478)	LD50(Mortality, Honey Bee, 2d, LD50, E82007)	LD50(Mortality, Carniolan Honey Bee, 2d, LD50, E62997)	LD50(Mortality, Convergent Lady Beetle, 2d, LD50, E64700)	LC30(Mortality, Black-spotted Lady Beetle, 3d, LC30, E184106)	LD50(Mortality, Yellow Fever Mosquito, 1d, LD50, E116328)	LD50(Mortality, Honey Bee, 3d, LD50, E82007)	LD50(Mortality, Carniolan Honey Bee, 3d, LD50, E62997)	LD50(Mortality, Carniolan Honey Bee, 2d, LD50, E62997)	LD50(Mortality, Stingless Bee, 2d, LD50, E184463)	LD50(Mortality, Parasitic Wasp, 2d, LD50, E184372)	LD50(Mortality, Stingless Bee, 1d, LD50, E184463)	LD50(Mortality, Parasitic Wasp, 2d, LD50, E184372)	LD50(Mortality, Stingless Bee, 1d, LD50, E153534)	LD50(Mortality, Buff Tailed Bumblebee, 2d, LD50, E183814)	LC50(Mortality, Black-spotted Lady Beetle, 3d, LC50, E184106)	LD50(Mortality, Buff-tailed Bumblebee, 3d, LD50, E184486)	LD50(Mortality, Convergent Lady Beetle, 1d, LD50, E64700)	LD50(Mortality, Honey Bee, 1d, LD50, E184478)	LC90(Mortality, Mosquito, 1d, LC90, E173152)	LD50(Mortality, Buff-tailed Bumblebee, 2d, LD50, E184486)	LD90(Mortality, Honey Bee, 2d, LD90, E168903)	LC50(Mortality, Mosquito, 1d, LC50, E173152)	LD50(Mortality, Convergent Lady Beetle, 0.25d, LD50, E64700)	LD50(Mortality, Sevenspotted Lady Beetle, 3d, LD50, E184500)	LD50(Mortality, Hornfaced Bee, 2d, LD50, E168903)	LC90(Mortality, Mosquito, 1d, LC90, E173152)	LC90(Mortality, Yellow Fever Mosquito, 1d, LC90, E173152)	LD50(Mortality, Sevenspotted Lady Beetle, 3d, LD50, E184500)	LD90(Mortality, Honey Bee, 1d, LD90, E184478)	LD50(Mortality, Sevenspotted Lady Beetle, 3d, LD50, E184500)	LC90(Mortality, Southern House Mosquito, 1d, LC90, E173152)	LD50(Mortality, Diamondback Moth, 2d, LD50, E103261)	LD50(Mortality, Diamondback Moth, 2d, LD50, E103261)	LD50(Mortality, Sevenspotted Lady Beetle, 3d, LD50, E184500)	LD50(Mortality, Tobacco Budworm Parasitoid Wasp, 2d, LD50, E184372)	LD50(Mortality, Tobacco Budworm Parasitoid Wasp, 2d, LD50, E184372)	LD90(Mortality, Hornfaced Bee, 2d, LD90, E168903)	Height	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	0.99333333333333329	0.98	0.96666666666666667	0.95333333333333337	0.94	0.92666666666666664	0.91333333333333333	0.9	0.88666666666666671	0.87333333333333329	0.86	0.84666666666666668	0.83333333333333337	0.82	0.80666666666666664	0.79333333333333333	0.78	0.76666666666666672	0.7533333333333333	0.74	0.72666666666666668	0.71333333333333337	0.7	0.68666666666666665	0.67333333333333334	0.66	0.64666666666666661	0.6333333333333333	0.62	0.60666666666666669	0.59333333333333338	0.57999999999999996	0.56666666666666665	0.55333333333333334	0.54	0.52666666666666662	0.51333333333333331	0.5	0.48666666666666669	0.47333333333333333	0.46	0.44666666666666666	0.43333333333333335	0.42	0.40666666666666668	0.39333333333333331	0.38	0.36666666666666664	0.35333333333333333	0.34	0.32666666666666666	0.31333333333333335	0.3	0.28666666666666668	0.27333333333333332	0.26	0.24666666666666667	0.23333333333333334	0.22	0.20666666666666667	0.19333333333333333	0.18	0.16666666666666666	0.15333333333333332	0.14000000000000001	0.12666666666666668	0.11333333333333333	0.1	8.666666666666667E-2	7.3333333333333334E-2	0.06	4.6666666666666669E-2	3.3333333333333333E-2	0.02	6.6666666666666671E-3	ug/g-bw
Value	Mortality, Mortality	6.9999999999999999E-4	4.0000000000000001E-3	4.2100000000000002E-3	4.4799999999999996E-3	5.0000000000000001E-3	5.0000000000000001E-3	7.2899999999999996E-3	9.2020000000000001E-3	9.2020000000000001E-3	2.1999999999999999E-2	2.6599999999999999E-2	0.04	4.6199999999999998E-2	4.9799999999999997E-2	0.09	0.127	0.13	0.15	0.159	0.17	0.17	0.18	0.2	0.2145	0.216	0.23	0.24	0.27	0.28999999999999998	0.318	0.32668999999999998	0.4	0.62021000000000004	0.81	1.1040000000000001	1.35	1.4650000000000001	1.4650000000000001	1.7	2.0099999999999998	4.93	6.55	6.7	6.83	7	11.18	13	14	14.3	22.78	24.09	31.42	35	37.340000000000003	42	42	42.5	50	50	89	89	89.11	97	101.71	101.71	138.84	220	240.1	240.1	245.5	573.29999999999995	573.29999999999995	Height	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
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[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
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0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	370	0	0	0	0	370	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0.05	0.09	9.7000000000000003E-2	0.12	0.12	0.14000000000000001	0.14000000000000001	0.14000000000000001	0.16	0.2	0.21	0.25	0.25	0.25	0.25	0.26	0.28999999999999998	0.3	0.39	0.5	0.53	0.53	0.59	0.59799999999999998	0.6	0.63	0.7	0.8	0.82	0.83	0.87	0.92	0.95399999999999996	1	1.04	1.06	1.4	1.41	1.89	1.89	1.96	2	2.0699999999999998	2.77	4.07	22.271000000000001	119	370	0.1	0.189	0.5	2.77	370	7.6999999999999999E-2	0.105	0.2	0.21	0.31	0.39	0.4	0.44	0.47	0.55000000000000004	0.55000000000000004	0.62	0.73	0.77	0.8	0.84	0.98	1	1	1.38	1.63	1.82	2.2599999999999998	2.2999999999999998	2.36	2.4900000000000002	2.81	2.82	2.82	3.05	3.05	3.15	3.15	3.48	3.74	4.2300000000000004	4.68	7.6	9.1	9.18	10.8	20.96	25.1	25.53	30	360	0.99494949494949492	0.98484848484848486	0.9747474747474747	0.96464646464646464	0.95454545454545459	0.94444444444444442	0.93434343434343436	0.9242424242424242	0.91414141414141414	0.90404040404040409	0.89393939393939392	0.88383838383838387	0.8737373737373737	0.86363636363636365	0.85353535353535348	0.84343434343434343	0.83333333333333337	0.8232323232323232	0.81313131313131315	0.80303030303030298	0.79292929292929293	0.78282828282828287	0.77272727272727271	0.76262626262626265	0.75252525252525249	0.74242424242424243	0.73232323232323238	0.72222222222222221	0.71212121212121215	0.70202020202020199	0.69191919191919193	0.68181818181818177	0.67171717171717171	0.66161616161616166	0.65151515151515149	0.64141414141414144	0.63131313131313127	0.62121212121212122	0.61111111111111116	0.60101010101010099	0.59090909090909094	0.58080808080808077	0.57070707070707072	0.56060606060606055	0.5505050505050505	0.54040404040404044	0.53030303030303028	0.52020202020202022	0.51010101010101006	0.5	0.48989898989898989	0.47979797979797978	0.46969696969696972	0.45959595959595961	0.4494949494949495	0.43939393939393939	0.42929292929292928	0.41919191919191917	0.40909090909090912	0.39898989898989901	0.3888888888888889	0.37878787878787878	0.36868686868686867	0.35858585858585856	0.34848484848484851	0.3383838383838384	0.32828282828282829	0.31818181818181818	0.30808080808080807	0.29797979797979796	0.2878787878787879	0.27777777777777779	0.26767676767676768	0.25757575757575757	0.24747474747474749	0.23737373737373738	0.22727272727272727	0.21717171717171718	0.20707070707070707	0.19696969696969696	0.18686868686868688	0.17676767676767677	0.16666666666666666	0.15656565656565657	0.14646464646464646	0.13636363636363635	0.12626262626262627	0.11616161616161616	0.10606060606060606	9.5959595959595953E-2	8.5858585858585856E-2	7.575757575757576E-2	6.5656565656565663E-2	5.5555555555555552E-2	4.5454545454545456E-2	3.5353535353535352E-2	2.5252525252525252E-2	1.5151515151515152E-2	5.0505050505050509E-3	EC50(Fecundity, Springtail, 28d, EC50, E185089)	EC50(Fecundity, Springtail, 28d, EC50, E184175)	EC50(Progeny counts/numbers, Springtail, 28d, EC50, E184089)	LOAEL(Fecundity, Earthworm, 56d, LOAEL, E185089)	EC50(Progeny counts/numbers, Springtail, 63d, EC50, E184600)	EC50(Progeny counts/numbers, Springtail, 91d, EC50, E184600)	EC50(Reproduction, general, Springtail, 14d, EC50, E184606)	EC50(Fecundity, Springtail, 28d, EC50, E185089)	EC50(Fecundity, Springtail, 28d, EC50, E185089)	EC50(Fecundity, Springtail, 28d, EC50, E185089)	EC50(Fecundity, Earthworm, 28d, EC50, E184175)	EC50(Fecundity, Earthworm, 56d, EC50, E185089)	LOAEL(Fecundity, Earthworm, 56d, LOAEL, E185089)	EC50(Progeny counts/numbers, Springtail, 28d, EC50, E183410)	LOAEL(Fecundity, Springtail, 28d, LOAEL, E185089)	EC50(Progeny counts/numbers, Springtail, 28d, EC50, E184089)	EC50(Progeny counts/numbers, Springtail, 28d, EC50, E184600)	EC50(Progeny counts/numbers, Springtail, 28d, EC50, E184089)	EC50(Progeny counts/numbers, Earthworm, 56d, EC50, E184089)	EC50(Progeny counts/numbers, Earthworm, 56d, EC50, E183410)	EC50(Fecundity, Earthworm, 56d, EC50, E185089)	EC50(Fecundity, Springtail, 28d, EC50, E185089)	EC50(Fecundity, Earthworm, 56d, EC50, E185089)	EC50(Progeny counts/numbers, Springtail, 28d, EC50, E184539)	EC50(Progeny counts/numbers, Earthworm, 56d, EC50, E183410)	EC50(Reproduction, general, Springtail, 14d, EC50, E184606)	EC50(Hatch, Earthworm, 56d, EC50, E183513)	EC50(Fecundity, Springtail, 28d, EC50, E184175)	EC50(Fecundity, Springtail, 28d, EC50, E184605)	EC50(Fecundity, Springtail, 28d, EC50, E184175)	EC50(Progeny counts/numbers, Earthworm, 56d, EC50, E184603)	EC50(Hatch, Earthworm, 21d, EC50, E184598)	EC50(Progeny counts/numbers, Earthworm, 56d, EC50, E173321)	EC50(Progeny counts/numbers, Springtail, 28d, EC50, E183410)	EC50(Reproduction, general, Springtail, 33d, EC50, E184606)	EC50(Fecundity, Earthworm, 56d, EC50, E185089)	EC50(Fecundity, Earthworm, 56d, EC50, E184029)	EC50(Progeny counts/numbers, Earthworm, 14d, EC50, E109666)	EC50(Fecundity, Earthworm, 56d, EC50, E185089)	EC50(Fecundity, Earthworm, 28d, EC50, E184175)	EC50(Fecundity, Springtail, 28d, EC50, E185089)	EC50(Progeny counts/numbers, Enchytraeid Worm, 21d, EC50, E184089)	EC50(Reproduction, general, Springtail, 33d, EC50, E184606)	EC50(Fecundity, Earthworm, 56d, EC50, E185089)	EC50(Progeny counts/numbers, Earthworm, 56d, EC50, E169033)	EC50(Progeny counts/numbers, Potworm, 21d, EC50, E184611)	EC50(Progeny counts/numbers, Mite, 35d, EC50, E184089)	  	LOAEL(Growth rate, Earthworm, 28d, LOAEL, E184603)	LOAEL(Biomass, Earthworm, 7d, LOAEL, E155987)	LOAEL(Weight, Earthworm, 6d, LOAEL, E94052)	EC50(Weight, Earthworm, 14d, EC50, E109666)	  	LC50(Mortality, Springtail, 28d, LC50, E79036)	EC50(Hatch, Springtail, 28d, EC50, E79036)	LC50(Mortality, Springtail, 28d, LC50, E184089)	LC50(Mortality, Springtail, 91d, LC50, E184600)	LC50(Mortality, Springtail, 14d, LC50, E184606)	LC50(Mortality, Springtail, 63d, LC50, E184600)	LOAEL(Survival, Spring Tiphia, NRd, LOAEL, E101977)	LC50(Mortality, Springtail, 28d, LC50, E184600)	LC50(Mortality, Springtail, 28d, LC50, E184089)	LC50(Mortality, Earthworm, 14d, LC50, E184175)	LC50(Mortality, Springtail, 28d, LC50, E183410)	LC50(Mortality, Springtail, 28d, LC50, E184089)	LC50(Mortality, Springtail, 33d, LC50, E184606)	LC50(Mortality, Earthworm, 28d, LC50, E184089)	LC50(Mortality, Earthworm, 56d, LC50, E183410)	LC50(Mortality, Springtail, 28d, LC50, E184605)	LC50(Mortality, Springtail, 14d, LC50, E184606)	LC50(Mortality, Earthworm, 56d, LC50, E183410)	LC50(Mortality, Springtail, 28d, LC50, E183410)	LC50(Mortality, Springtail, 28d, LC50, E184539)	LC50(Mortality, Springtail, 33d, LC50, E184606)	LC50(Mortality, Springtail, 14d, LC50, E79036)	LC50(Mortality, Earthworm, 14d, LC50, E184603)	LC50(Mortality, Earthworm, 14d, LC50, E46330)	LC50(Mortality, Earthworm, 14d, LC50, E109666)	LC50(Mortality, Earthworm, 7d, LC50, E184603)	LC50(Mortality, Earthworm, 14d, LC50, E101966)	LC50(Mortality, Earthworm, 14d, LC50, E174484)	LC50(Mortality, Earthworm, 14d, LC50, E184164)	LC50(Mortality, Earthworm, 14d, LC50, E184598)	LC50(Mortality, Earthworm, 14d, LC50, E173321)	LC50(Mortality, Earthworm, 7d, LC50, E174484)	LC50(Mortality, Earthworm, 7d, LC50, E184164)	LC50(Mortality, Earthworm, 7d, LC50, E46330)	LC50(Mortality, Earthworm, 14d, LC50, E101966)	LC50(Mortality, Earthworm, NRd, LC50, E184029)	LC50(Mortality, Springtail, 14d, LC50, E184175)	LC50(Mortality, Common Rough Woodlouse, 28d, LC50, E184089)	LC50(Mortality, Springtail, 14d, LC50, E184609)	LC50(Mortality, Earthworm, 14d, LC50, E184175)	LC50(Mortality, Springtail, 14d, LC50, E184175)	LC50(Mortality, Springtail, 14d, LC50, E168960)	LC50(Mortality, Springtail, 14d, LC50, E184175)	LC50(Mortality, Earthworm, 14d, LC50, E169033)	LC50(Mortality, Enchytraeid Worm, 21d, LC50, E184089)	LC50(Mortality, Mite, 35d, LC50, E184089)	Height	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	0.99494949494949492	0.98484848484848486	0.9747474747474747	0.96464646464646464	0.95454545454545459	0.94444444444444442	0.93434343434343436	0.9242424242424242	0.91414141414141414	0.90404040404040409	0.89393939393939392	0.88383838383838387	0.8737373737373737	0.86363636363636365	0.85353535353535348	0.84343434343434343	0.83333333333333337	0.8232323232323232	0.81313131313131315	0.80303030303030298	0.79292929292929293	0.78282828282828287	0.77272727272727271	0.76262626262626265	0.75252525252525249	0.74242424242424243	0.73232323232323238	0.72222222222222221	0.71212121212121215	0.70202020202020199	0.69191919191919193	0.68181818181818177	0.67171717171717171	0.66161616161616166	0.65151515151515149	0.64141414141414144	0.63131313131313127	0.62121212121212122	0.61111111111111116	0.60101010101010099	0.59090909090909094	0.58080808080808077	0.57070707070707072	0.56060606060606055	0.5505050505050505	0.54040404040404044	0.53030303030303028	0.52020202020202022	0.51010101010101006	0.5	0.48989898989898989	0.47979797979797978	0.46969696969696972	0.45959595959595961	0.4494949494949495	0.43939393939393939	0.42929292929292928	0.41919191919191917	0.40909090909090912	0.39898989898989901	0.3888888888888889	0.37878787878787878	0.36868686868686867	0.35858585858585856	0.34848484848484851	0.3383838383838384	0.32828282828282829	0.31818181818181818	0.30808080808080807	0.29797979797979796	0.2878787878787879	0.27777777777777779	0.26767676767676768	0.25757575757575757	0.24747474747474749	0.23737373737373738	0.22727272727272727	0.21717171717171718	0.20707070707070707	0.19696969696969696	0.18686868686868688	0.17676767676767677	0.16666666666666666	0.15656565656565657	0.14646464646464646	0.13636363636363635	0.12626262626262627	0.11616161616161616	0.10606060606060606	9.5959595959595953E-2	8.5858585858585856E-2	7.575757575757576E-2	6.5656565656565663E-2	5.5555555555555552E-2	4.5454545454545456E-2	3.5353535353535352E-2	2.5252525252525252E-2	1.5151515151515152E-2	5.0505050505050509E-3	mg a.i./kg-soil
Value	Mortality, Mortality	1.6059222E-4	1.6505311500000002E-4	5.4422919000000002E-4	9.2786616000000008E-4	9.2786616000000008E-4	1.2490506E-3	1.5987847680000002E-3	2.1679949699999999E-3	2.4088833000000002E-3	2.4356486700000003E-3	3.0334086000000002E-3	3.6311685300000002E-3	3.6311685300000002E-3	3.6311685300000002E-3	3.8096043299999994E-3	3.97019655E-3	4.2467720400000001E-3	4.2467720400000001E-3	4.3003027800000001E-3	4.4608950000000003E-3	4.5144257399999995E-3	4.6036436400000002E-3	4.7731576500000001E-3	4.9337498700000003E-3	5.0943420899999996E-3	5.0943420899999996E-3	5.16571641E-3	5.8616160299999999E-3	7.137432E-3	7.137432E-3	8.9217900000000006E-3	1.11522375E-2	1.1598327E-2	1.2490506000000002E-2	1.3382685E-2	1.3382685E-2	1.3382685E-2	1.3382685E-2	1.3382685E-2	1.58807862E-2	1.6059222000000001E-2	2.0378751237450001E-2	2.0378751237450001E-2	2.0378751237450001E-2	2.0378751237450001E-2	2.1408E-2	2.1412296000000001E-2	2.2304475000000001E-2	2.2304475000000001E-2	2.2304475000000001E-2	2.2304475000000001E-2	2.2304475000000001E-2	2.4084000000000001E-2	2.4084000000000001E-2	2.4088833E-2	2.4231581639999999E-2	2.676537E-2	3.1685737185E-2	3.3902802000000003E-2	4.4608950000000001E-2	4.6725000000000003E-2	4.7285487000000001E-2	4.7285487000000001E-2	4.7619161946000001E-2	5.2794692325000003E-2	6.7805604000000005E-2	7.5781684259999996E-2	8.0296110000000004E-2	8.6541362999999996E-2	0.10081622699999999	0.11786576769000001	0.11865980700000001	0.12490506000000003	0.12758159699999999	0.17843580000000001	0.17843580000000001	0.24802576199999998	0.25639440102	0.29971199999999998	0.38363697000000002	0.40148055000000005	0.40148055000000005	0.40148055000000005	0.40666410999000008	0.5	0.51756195969000007	0.55136662199999997	0.56207277	0.6095366928	3.1698673780500002	7.9887135146400015	14.096428200000002	Height	[CELLRANGE]
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[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
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0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1.6059222E-4	1.6505311500000002E-4	5.4422919000000002E-4	9.2786616000000008E-4	9.2786616000000008E-4	1.2490506E-3	1.5987847680000002E-3	2.1679949699999999E-3	2.4088833000000002E-3	2.4356486700000003E-3	3.0334086000000002E-3	3.6311685300000002E-3	3.6311685300000002E-3	3.6311685300000002E-3	3.8096043299999994E-3	3.97019655E-3	4.2467720400000001E-3	4.2467720400000001E-3	4.3003027800000001E-3	4.4608950000000003E-3	4.5144257399999995E-3	4.6036436400000002E-3	4.7731576500000001E-3	4.9337498700000003E-3	5.0943420899999996E-3	5.0943420899999996E-3	5.16571641E-3	5.8616160299999999E-3	7.137432E-3	7.137432E-3	8.9217900000000006E-3	1.11522375E-2	1.1598327E-2	1.2490506000000002E-2	1.3382685E-2	1.3382685E-2	1.3382685E-2	1.3382685E-2	1.3382685E-2	1.58807862E-2	1.6059222000000001E-2	2.0378751237450001E-2	2.0378751237450001E-2	2.0378751237450001E-2	2.0378751237450001E-2	2.1408E-2	2.1412296000000001E-2	2.2304475000000001E-2	2.2304475000000001E-2	2.2304475000000001E-2	2.2304475000000001E-2	2.2304475000000001E-2	2.4084000000000001E-2	2.4084000000000001E-2	2.4088833E-2	2.4231581639999999E-2	2.676537E-2	3.1685737185E-2	3.3902802000000003E-2	4.4608950000000001E-2	4.6725000000000003E-2	4.7285487000000001E-2	4.7285487000000001E-2	4.7619161946000001E-2	5.2794692325000003E-2	6.7805604000000005E-2	7.5781684259999996E-2	8.0296110000000004E-2	8.6541362999999996E-2	0.10081622699999999	0.11786576769000001	0.11865980700000001	0.12490506000000003	0.12758159699999999	0.17843580000000001	0.17843580000000001	0.24802576199999998	0.25639440102	0.29971199999999998	0.38363697000000002	0.40148055000000005	0.40148055000000005	0.40148055000000005	0.40666410999000008	0.5	0.51756195969000007	0.55136662199999997	0.56207277	0.6095366928	3.1698673780500002	7.9887135146400015	14.096428200000002	0.99456521739130432	0.98369565217391308	0.97282608695652173	0.96195652173913049	0.95108695652173914	0.94021739130434778	0.92934782608695654	0.91847826086956519	0.90760869565217395	0.89673913043478259	0.88586956521739135	0.875	0.86413043478260865	0.85326086956521741	0.84239130434782605	0.83152173913043481	0.82065217391304346	0.80978260869565222	0.79891304347826086	0.78804347826086951	0.77717391304347827	0.76630434782608692	0.75543478260869568	0.74456521739130432	0.73369565217391308	0.72282608695652173	0.71195652173913049	0.70108695652173914	0.69021739130434778	0.67934782608695654	0.66847826086956519	0.65760869565217395	0.64673913043478259	0.63586956521739135	0.625	0.61413043478260865	0.60326086956521741	0.59239130434782605	0.58152173913043481	0.57065217391304346	0.55978260869565222	0.54891304347826086	0.53804347826086951	0.52717391304347827	0.51630434782608692	0.50543478260869568	0.49456521739130432	0.48369565217391303	0.47282608695652173	0.46195652173913043	0.45108695652173914	0.44021739130434784	0.42934782608695654	0.41847826086956524	0.40760869565217389	0.39673913043478259	0.3858695652173913	0.375	0.3641304347826087	0.35326086956521741	0.34239130434782611	0.33152173913043476	0.32065217391304346	0.30978260869565216	0.29891304347826086	0.28804347826086957	0.27717391304347827	0.26630434782608697	0.25543478260869568	0.24456521739130435	0.23369565217391305	0.22282608695652173	0.21195652173913043	0.20108695652173914	0.19021739130434784	0.17934782608695651	0.16847826086956522	0.15760869565217392	0.14673913043478262	0.1358695652173913	0.125	0.11413043478260869	0.10326086956521739	9.2391304347826081E-2	8.1521739130434784E-2	7.0652173913043473E-2	5.9782608695652176E-2	4.8913043478260872E-2	3.8043478260869568E-2	2.717391304347826E-2	1.6304347826086956E-2	5.434782608695652E-3	LC50(Mortality, Parasitic Wasp, 1d, LC50, E180410)	LC50(Mortality, Parasitoid Wasp, 2d, LC50, E184109)	LC50(Mortality, Parasitic Wasp, 1d, LC50, E180410)	LC50(Mortality, Parasitic Wasp, 2d, LC50, E182716)	LC50(Mortality, Parastic Wasp, 1d, LC50, E180410)	LC50(Mortality, Corn Earworm, 10d, LC50, E169014)	LC50(Mortality, Chalcid Wasp, 2d, LC50, E171549)	LD50(Mortality, Green Lacewing, 1d, LD50, E185222)	LC50(Mortality, Earthworm, 2d, LC50, E163184)	LD50(Mortality, Ladybird Beetle, 1d, LD50, E185222)	LC50(Mortality, Earthworm, 2d, LC50, E46330)	LD50(Mortality, Sevenspotted Lady Beetle, 15d, LD50, E168935)	LD50(Mortality, Sevenspotted Lady Beetle, 16d, LD50, E168935)	LD50(Mortality, Sevenspotted Lady Beetle, 17d, LD50, E168935)	LD50(Mortality, Sevenspotted Lady Beetle, 11d, LD50, E168935)	LD50(Mortality, Sevenspotted Lady Beetle, 10d, LD50, E168935)	LD50(Mortality, Sevenspotted Lady Beetle, 8d, LD50, E168935)	LD50(Mortality, Sevenspotted Lady Beetle, 9d, LD50, E168935)	LD50(Mortality, Sevenspotted Lady Beetle, 13d, LD50, E168935)	LC50(Mortality, Earthworm, 2d, LC50, E174484)	LD50(Mortality, Sevenspotted Lady Beetle, 12d, LD50, E168935)	LD50(Mortality, Sevenspotted Lady Beetle, 14d, LD50, E168935)	LD50(Mortality, Sevenspotted Lady Beetle, 4d, LD50, E168935)	LD50(Mortality, Sevenspotted Lady Beetle, 3d, LD50, E168935)	LD50(Mortality, Sevenspotted Lady Beetle, 5d, LD50, E168935)	LD50(Mortality, Sevenspotted Lady Beetle, 6d, LD50, E168935)	LD50(Mortality, Sevenspotted Lady Beetle, 7d, LD50, E168935)	LD50(Mortality, Sevenspotted Lady Beetle, 2d, LD50, E168935)	LC50(Mortality, Soldier Beetle, 1.5d, LC50, E173133)	LC50(Mortality, Minute Pirate Bug, 1.5d, LC50, E173133)	LC50(Mortality, Earthworm, 1d, LC50, E46330)	LOAEL(Mortality, Common Green Lacewing, 1d, LOAEL, E184449)	LOAEL(Survival, Potato Leafhopper, 1d, LOAEL, E183747)	LOAEL(Survival, Potato Leafhopper, 1d, LOAEL, E183747)	LOAEL(Mortality, Wasp, 1d, LOAEL, E183997)	LOAEL(Mortality, Wasp, 2d, LOAEL, E183997)	LOAEL(Mortality, Braconid Wasp, 0.25d, LOAEL, E183997)	LOAEL(Mortality, Braconid Wasp, 0.5d, LOAEL, E183997)	LOAEL(Mortality, Braconid Wasp, 1d, LOAEL, E183997)	LOAEL(Mortality, Endoparasitoid, NRd, LOAEL, E182789)	LC50(Mortality, Earthworm, 1d, LC50, E174484)	LOAEL(Mortality, Ground Dwelling Spider, 0.0417d, LOAEL, E183892)	LOAEL(Survival, Wolf Spider, 0.0417d, LOAEL, E183859)	LOAEL(Survival, Turf Running-spider, 0.0417d, LOAEL, E183859)	LOAEL(Mortality, Weaver Spider, 0.0417d, LOAEL, E183892)	LOAEL(Mortality, Minute Pirate Bug, 1d, LOAEL, E82558)	LOAEL(Mortality, Minute Pirate Bug, 1d, LOAEL, E82558)	LOAEL(Mortality, Wasp, 1d, LOAEL, E183997)	LOAEL(Mortality, Wasp, 2d, LOAEL, E183997)	LOAEL(Mortality, Braconid Wasp, 0.25d, LOAEL, E183997)	LOAEL(Mortality, Braconid Wasp, 0.5d, LOAEL, E183997)	LOAEL(Mortality, Braconid Wasp, 1d, LOAEL, E183997)	LOAEL(Survival, Minute Pirate Bug, 1d, LOAEL, E81970)	LOAEL(Mortality, Minute Pirate Bug, 1d, LOAEL, E82558)	LOAEL(Mortality, Minute Pirate Bug, 1d, LOAEL, E82558)	LD50(Mortality, Sevenspotted Lady Beetle, 1d, LD50, E168935)	LOAEL(Mortality, Ichneumonid Wasp, NRd, LOAEL, E66718)	LC50(Mortality, Braconid Wasp, 2d, LC50, E184488)	LOAEL(Survival, Potato Leafhopper, 1d, LOAEL, E183747)	LOAEL(Mortality, Oriental Beetle, 14d, LOAEL, E173182)	LOAEL(Survival, Potato Leafhopper, 1d, LOAEL, E183747)	LOAEL(Mortality, Minute Pirate Bug, 1d, LOAEL, E82558)	LT50(Mortality, Fairyfly Parasitoid, 2.34d, LT50, E71449)	LC50(Mortality, Brown Stink Bug, NRd, LC50, E184109)	LOAEL(Survival, Sand Wasp, 19d, LOAEL, E183867)	LC50(Mortality, Spotless Ladybird Beetle, 1.5d, LC50, E173133)	LC50(Mortality, Predatory Mite, 2d, LC50, E183703)	LOAEL(Mortality, Greenhouse Whitefly, 42d, LOAEL, E169011)	LOAEL(Survival, Potato Leafhopper, 1d, LOAEL, E183747)	LOAEL(Survival, Potato Leafhopper, 1d, LOAEL, E183747)	LD50(Mortality, Mirid Bug, 1d, LD50, E185222)	LOAEL(Survival, Potato Leafhopper, 1d, LOAEL, E183747)	LOAEL(Survival, Vedalia Beetle, 3d, LOAEL, E158017)	LOAEL(Survival, Potato Leafhopper, 1d, LOAEL, E183747)	LOAEL(Mortality, Scarab, 14d, LOAEL, E184386)	LOAEL(Mortality, Oriental Beetle, 7d, LOAEL, E173182)	LOAEL(Survival, Potato Leafhopper, 1d, LOAEL, E183747)	LD50(Mortality, Mirid Bug, 1d, LD50, E185222)	LOAEL(Mortality, Bumble Bee, 28d, LOAEL, E69721)	LOAEL(Mortality, Earthworm, 42d, LOAEL, E168949)	LOAEL(Mortality, Spring Tiphia, 1d, LOAEL, E95857)	LOAEL(Mortality, Spring Tiphia, 2d, LOAEL, E95857)	LOAEL(Mortality, Sugarcane Grub, 21d, LOAEL, E165557)	LD50(Mortality, Mirid Bug, 1d, LD50, E185222)	LOAEL(Mortality, Honey Bee, 1d, LOAEL, E175348)	LD50(Mortality, Mirid Bug, 1d, LD50, E185222)	LOAEL(Survival, Potato Leafhopper, 1d, LOAEL, E183747)	LC50(Mortality, Yellow Fever Mosquito, 2d, LC50, E101958)	LD50(Mortality, Sevenspotted Lady Beetle, 3d, LD50, E168935)	LD50(Mortality, Mirid Bug, 2d, LD50, E185222)	LD50(Mortality, Mirid Bug, 2d, LD50, E185222)	LC50(Mortality, Earthworm, 7d, LC50, E66555)	Height	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	-1	0.99456521739130432	0.98369565217391308	0.97282608695652173	0.96195652173913049	0.95108695652173914	0.94021739130434778	0.92934782608695654	0.91847826086956519	0.90760869565217395	0.89673913043478259	0.88586956521739135	0.875	0.86413043478260865	0.85326086956521741	0.84239130434782605	0.83152173913043481	0.82065217391304346	0.80978260869565222	0.79891304347826086	0.78804347826086951	0.77717391304347827	0.76630434782608692	0.75543478260869568	0.74456521739130432	0.73369565217391308	0.72282608695652173	0.71195652173913049	0.70108695652173914	0.69021739130434778	0.67934782608695654	0.66847826086956519	0.65760869565217395	0.64673913043478259	0.63586956521739135	0.625	0.61413043478260865	0.60326086956521741	0.59239130434782605	0.58152173913043481	0.57065217391304346	0.55978260869565222	0.54891304347826086	0.53804347826086951	0.52717391304347827	0.51630434782608692	0.50543478260869568	0.49456521739130432	0.48369565217391303	0.47282608695652173	0.46195652173913043	0.45108695652173914	0.44021739130434784	0.42934782608695654	0.41847826086956524	0.40760869565217389	0.39673913043478259	0.3858695652173913	0.375	0.3641304347826087	0.35326086956521741	0.34239130434782611	0.33152173913043476	0.32065217391304346	0.30978260869565216	0.29891304347826086	0.28804347826086957	0.27717391304347827	0.26630434782608697	0.25543478260869568	0.24456521739130435	0.23369565217391305	0.22282608695652173	0.21195652173913043	0.20108695652173914	0.19021739130434784	0.17934782608695651	0.16847826086956522	0.15760869565217392	0.14673913043478262	0.1358695652173913	0.125	0.11413043478260869	0.10326086956521739	9.2391304347826081E-2	8.1521739130434784E-2	7.0652173913043473E-2	5.9782608695652176E-2	4.8913043478260872E-2	3.8043478260869568E-2	2.717391304347826E-2	1.6304347826086956E-2	5.434782608695652E-3	lb ai/A
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