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APPROVED

BY:

Elizabeth Behl, Branch Chief



Environmental Risk Branch IV



Environmental Fate and Effects Division (7507P)

OPP received two comments from the registrant (Valent BioSciences Corporation)(phase 1) on the Allethrins Environmental Risk Assessment.  The registrant’s comments and EFED’s responses are provided below.
Registrant Comment:

We suggest the Agency also consider the environmental fate and ecological effects database for resmethrin to supplement the allethrins.  Due to the very limited usage of allethrins in outdoor settings (localized space, spot, crack & crevice treatments) there will be very limited exposure to outdoor sites.  The database on resmethrin is comprehensive and should provide sufficient information to support the limited outdoor uses for allethrins and fill those data gaps listed.

EPA Response 
Since this comment does not relate to an error, it will not be addressed at this time.  The comment will be considered in further discussions with risk managers.

Registrant Comment:

Uses of Allethrins being Supported:  In the Use Characterization section, the Agency is incorrect in its listing of supported uses. 1) The use in food handling establishments IS being supported by Valent BioSciences Corporation as well as other indoor surface, space, crack & crevice applications by professional applicators in commercial settings.  6) Commercial area space sprays INDOORS are being supported; outdoor space sprays will be limited to localized treatments.

EPA Response 
The use section has been revised to reflect that the food handling establishment and indoor commercial area space spray uses are being supported by the registrant (i.e., the food handling establishment and indoor commercial area space spray uses were removed from the list of uses not being supported by the registrant, see p. 21).  
The revised Environmental Fate and Ecological Risk Assessment in support of the reregistration of the allethrins is attached to this memo.
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Environmental Fate and Ecological Risk Assessment for the Reregistration of the Allethrins
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I. EXECUTIVE SUMMARY
A. Nature of Chemical Stressor

The allethrin isomers, nonsystemic insecticides and acaricides that are Type I pyrethroids, are a group of compounds that is undergoing re-registration (as the active ingredient in a manufacturing use product and multiple end-use products) by the technical registrants Valent BioSciences Corporation and Sumitomo.  The allethrins are axonic poisons that block the closing of the sodium gates in the axonal membrane, and, thus, prolong the return of the membrane potential to its resting state leading to hyperactivity of the nervous system which can result in paralysis and/or death.  The allethrin compounds, which include bioallethrin, esbiothrin, esbiol, and pynamin forte, are the active ingredients in the allethrin end-use products that are considered in this assessment.  Common product forms include wasp and hornet aerosols; yard and patio foggers; flying insect killer aerosols; total release aerosols (indoor foggers); mosquito repellants (mats and coils); space sprays; pet shampoos/dips; and crawling insect killer aerosols.  The allethrins are registered for both indoor and outdoor uses.  They are typically combined with residual pyrethroids (e.g., permethrin, tralomethrin, resmethrin, deltamethrin, sumithrin, esfenvalerate) or insecticide synergists (e.g., piperonyl butoxide, MGK-264) which can increase the toxicity of the allethrins.  Although the potential effects of adding piperonyl butoxide to allethrin products are discussed, this assessment considers only allethrin active ingredients.

Allethrin, first synthesized in 1949, was the first pyrethroid developed, and it differs from more recently developed pyrethroids in its photo-lability.  The more-recently developed pyrethroids have structural modifications (i.e., alterations to the isobutenyl group attached to the cyclopropane moiety) that make them more persistent than the early generation pyrethroids, such as allethrin.  Therefore, allethrin is among the least persistent of all pyrethroids and is less persistent than permethrin, cypermethrin, cyfluthrin, cyhalothrin, deltamethrin, fenvalerate, tefluthrin, and tralomethrin (ASTDR, 2003).

B. Conclusions – Effects Characterization


The allethrins are considered very highly toxic to freshwater fish and freshwater invertebrates on an acute exposure basis.   SEQ CHAPTER \h \r 1Chronic toxicity data are lacking for freshwater animals, and neither acute nor chronic toxicity data are available for any estuarine/marine organism.  On an acute exposure basis, the allethrins are practically nontoxic to birds, moderately toxic to mammals, and moderately toxic to honey bees.  Chronic toxicity data for terrestrial animals are only available for mammals.  These data show, based on a reproductive study with laboratory rats, allethrin can significantly decrease parental body size and increase liver weights at 130 mg/kg-bw (NOAEL = 13 mg/kg-bw).   SEQ CHAPTER \h \r 1No guideline data were submitted to evaluate the risk of allethrin exposure to non-target plants; however, the allethrins are not expected to induce phytotoxic effects because of their neural toxic mode of action and a lack of phototoxic effects in efficacy studies provided by the registrant.  

C. Conclusions – Exposure Characterization 
The allethrins are low or moderately volatile compounds that are slightly persistent in aerobic soil and that are expected to have low mobility in most soils, but may be slightly more mobile in soils with low organic carbon content (such as coarse sands).  They are stable to hydrolysis at pH 5 and 7, but undergo fairly rapid hydrolysis (half-life of 4.3 days) at pH 9.  The allethrins are expected to photodegrade fairly quickly in clear and shallow water, but it is unknown if they will photodegrade on surface soil.  Information on metabolism in anaerobic soil or in either aerobic aquatic or anaerobic aquatic environments is not available, as data were not submitted.  The persistence of the allethrins in the field is also unknown, as data on the field dissipation of the compounds were not submitted.  Likewise, the potential for bioaccumulation of the allethrins in fish is not known, as such data were not submitted.  While estimates based on physical/chemical properties indicate a low potential for bioaccumulation, data submitted for the structurally similar compound pyrethrin 1 indicate that there may be a high potential for bioaccumulation. 


While there is some potential for the allethrins to reach surface water through spray drift when applied as an outdoor spray or fogger, exposure is likely to be minimal based on the supported uses.  Similarly, because the allethrins may be slightly persistent in the environment, there is some potential for them to be present in field runoff (mainly bound to eroding sediments) and eventually reach surface water bodies.  However, again, the potential is reduced since uses are mainly spot treatments, which should result in very low total application rates for a given time and place of use.  For groundwater, the potential for contamination is also considered minimal, based on supported uses and the tendency for the compounds to adsorb to surface soils, although there is a slightly higher (yet likely still minimal) potential for groundwater contamination when the allethrins are used on low organic matter soils or on neutral or acidic sandy soils over shallow aquifers.



There is a potential for the allethrins to reach surface water from indoor uses, namely pet shampoo and dip uses, which could lead to releases of allethrin to surface waters through household wastewater.  Based on estimations of allethrin concentrations in treated wastewater, made using conservative assumptions, risk to freshwater organisms from pet shampoo and dip uses cannot be dismissed.  Given the lack of chronic toxicity data for aquatic organisms, it could not be determined whether chronic LOCs may be reached.

Generally, the exposure of a pesticide is determined in the form of Estimated Environmental Concentration (EEC) and a quantitative risk quotient is calculated based on the exposure and toxicity of the pesticide.  Because the uses assessed here, unlike all other pyrethroids previously assessed by OPP, are limited to small-scale, outdoor residential uses, standard EECs could not be calculated using the tools that OPP typically relies on (although the tools are used for risk characterization).  The potential risk to the environment from allethrin use was instead assessed by considering toxicity data, qualitative information on exposure, environmental fate properties, and quantitative information on use.  
D. Potential Risks to Non-target Organisms 

Although there are uncertainties regarding the extent of use in residential settings, the cumulative exposure from the supported outdoor uses (i.e., spot treatments) is not likely to be substantial.  For example, it would require the amount of a.i. in a large number of cans of wasp and hornet spray, applied at the same time over an acre, to reach the acute endangered species LOC for birds (293 cans/acre), mammals (211 cans), and terrestrial invertebrates (95 cans/acre).  Additionally, if the product were sprayed directly into a standard farm pond, it would require 47.5 and 176.5 cans to reach an exposure concentration equal to the toxic endpoints of concern for freshwater invertebrates (LC50 = 2.1 ppb) and freshwater fish (LC50 = 7.9 ppb).  


Therefore, based on the analysis in this assessment, the supported outdoor allethrin uses are expected to result in exposure levels below Agency acute LOCs for non-target organisms in both aquatic and terrestrial environments.  Therefore, the likelihood of adverse effects from acute exposure is concluded to be low.  The likelihood of adverse effects from chronic exposure to mammals is also considered low, however, the potential risk to all other taxa from chronic exposure to allethrins cannot be assessed at this time due to a lack of data.  Additionally, the potential risk to aquatic organisms from acute exposure in surface water resulting from indoor uses (e.g., pet shampoos being washed down the drain) could not be dismissed.

E. Uncertainties and Data Gaps

An uncertainty in this assessment relates to estimating the environmental exposures that will result from the use of the allethrins.  Standard EECs could not be calculated because use rates typically reported for agricultural chemicals (i.e., lb a.i./acre) are not applicable for allethrin end use products, and, in most cases, maximum application rates cannot be calculated based on the label.  Even if standard application rates were available, it is not feasible to estimate exposure, given the use types (e.g., foggers, wasp nest sprays, etc.), or the magnitude of use in a given area (e.g., a neighborhood or campsite) at a given time, without excessive assumptions.  Also, the allethrins do not have agricultural uses and cannot be modeled using the standard Agency scenarios generated for agricultural crops or turf.  

Although this assessment focuses on esbiol, esbiothrin, bioallethrin, and pynamin forte, data from all of the allethrin compounds (including allethrin) were bridged.  This data bridging was conducted since the allethrin compounds are structurally nearly identical except in the ratios and amounts of the two major isomers covered in the Bioallethrin Registration Standard (d-trans chrysanthemic acid ester of d-allethrolone and d-trans chrysanthemic acid ester of l-allethrolone). The registrant has reported that the d-trans d- isomer is more insecticidally active than the other  main allethrin isomers, however, no side-by-side comparisons of the main isomers are available. Additionally, no information is available regarding the toxicity of d-trans (relative to the other allethrin isomers) to non-insect taxa.  Because of these uncertainties and the fact that the available toxicity data for different taxa are mixed as to whether the allethrins with the higher percentages of d-trans are more toxic than allethrins with lower percentages, we assume in this assessment that all of the allethrins are equipotent in the absence of conclusive evidence suggesting otherwise.  Additionally, to more fully characterize the environmental fate and transport of the allethrins, some of the data for the structurally similar but naturally occurring compound pyrethrin 1 have been considered in addition to the submitted data for the allethrins.  Using surrogate data in the absence of direct data on the active ingredient being assessed decreases confidence in the assessment.
Many end-use products that contain an allethrin also contain other residual pyrethroids or insecticide synergists, such as piperonyl butoxide.   Piperonyl butoxide is known to increase the sensitivity of aquatic and terrestrial taxa to pyrethroids (Adams, 1998; Casida and Quistad, 1995; Federle and Collins, 1976)., however, the magnitude of its synergistic effects when mixed with allethrins is not known.  

Additionally, the allethrins can cause paralysis in animals at lower concentrations than those resulting in mortality, and such paralysis could lead to death not directly related to the toxicity of the compound (e.g., via predation).  Therefore, the acute endpoints used in this assessment which do not account for such sub-lethal effects (i.e., LC50 or LD50) may not be conservative in this respect.  
No allethrin toxicity data are available for estuarine/marine animals.  Data are also lacking on chronic toxicity for all taxa except mammals (i.e., birds, reptiles, amphibians, fish, aquatic invertebrates, or terrestrial invertebrates).  Furthermore, no guideline data were submitted to evaluate the effects of allethrin exposure on plants.  
The environmental fate database for the allethrins is extremely sparse, with a single acceptable study (mobility) submitted to date.  Data gaps include photodegradation on soil, aquatic metabolism (both aerobic and anaerobic), and bioaccumulation in fish.  The hydrolysis study (classified “supplemental”) did not identify two major degradates present in the pH 9 systems at the end of study, and was not of sufficient duration to establish patterns of formation and decline of the degradates.  The aqueous photolysis study is classified “uncceptable”.  Also, the two submitted aerobic soil metabolism studies, each of which were scientifically valid on their own and provide some useful information on the persistence of these compounds, are both classified “supplemental” due to discrepancies between the results of the two studies.  Bridging data for the structurally similar but naturally occurring compound pyrethrin 1 indicate that the potential for bioaccumulation in fish may be high, but also indicate that photolysis of the allethrins should occur rapidly in water under ideal conditions where there is sufficient light penetration into clear, shallow water. 

II. PROBLEM FORMULATION
The purpose of this assessment is to evaluate the environmental fate and ecological risks for the reregistration of the allethrin compounds (the ‘allethrins’) which include bioallethrin (also referred to as d-trans allethrin; PC Code: 004003), esbiothrin [PC Code: 004007 (formerly 004003/004004)], esbiol (also referred to as s-bioallethrin; PC Code: 004004), and pynamin forte (PC Code: 004005).  The ‘allethrins’ also include allethrin (PC Code: 004001) and allethrin coil (004002), but all uses of allethrin and allethrin coil have been withdrawn or cancelled; therefore, this assessment focuses on bioallethrin, esbiothrin, esbiol, and pynamin forte.

The allethrin compounds are composed of mixtures of eight stereoisomers (see Table 1).  The Bioallethrin Registration Standard covers two active ingredients (d-trans chrysanthemic acid ester of d-allethrolone and d-trans chrysanthemic acid ester of l-allethrolone) which are active ingredients in the compounds assessed here (bioallethrin, esbiothrin, esbiol, and pynamin forte) (USEPA 1987).  Additionally, there are up to six other stereoisomers present in each compound that are considered manufacturing impurities from the production of the active ingredients [see 1/23/97 W. Smith memo (D222638)].  In the absence of conclusive evidence suggesting otherwise, we assume all of the allethrin stereoisomers have similar toxicities. 


Since the allethrin compounds are nearly identical except in the ratios and amounts of the major isomers, which are assumed to be equipotent, the ecological and environmental fate data for the allethrins will be bridged (i.e., used interchangeably) for this assessment.  This follows a Toxicology Branch (HED) decision regarding a data call-in in 1984 and 1985 to allow Roussel Uclaf (a manufacturer of allethrin products at that time) to use esbiothrin as a representative to satisfy the testing requirements for esbiothrin, bioallethrin, and esbiol [see 11/12/86 P. Hurley memo (TXR No.: 0052388)].  Pynamin forte was excluded from the Bioallethrin Registration Standard because it was being tested by another registrant (Sumitomo).   Allethrin was not included in the Registration Standard because it was going to be cancelled by the registrant (1986 Hurley memo).  Therefore, although the current assessment focuses on esbiol, esbiothrin, bioallethrin, and pynamin forte, data from all of the allethrin compounds (including allethrin) will be bridged and utilized here.  Additionally, to more fully characterize the environmental fate and transport of the allethrins in spite of numerous data gaps, some of the data for the structurally similar but naturally occurring compound pyrethrin 1 have been utilized in the assessment in addition to the submitted data for the allethrins.  This data bridging was conducted because of the high structural similarity between the allethrins, which are synthetic pyrethroids, and the naturally occurring pyrethrins.  

TABLE 1: Composition of the allethrins1.

	ISOMER
	Allethrin [PC Code(s)]

	
	Esbiol [004004]
	Esbiothrin 
[004007] [formerly 004003/004004]
	Bioallethrin [004003]
	Pynamin Forte [004005]
	Allethrin [004001]

	d-trans chrysanthemic acid of d-allethrolone2
	>90%
	72%
	≥46.5%
	36.5%
	18%

	d-trans chrysanthemic acid of l-allethrolone
	5%
	21%
	≥46.5%
	36.5%
	18%

	d-cis chrysanthemic acid of d-allethrolone
	-3
	-
	-
	9%
	4.5%

	d-cis chrysanthemic acid of l-allethrolone
	-
	-
	-
	9%
	4.5%

	l-trans chrysanthemic acid of d-allethrolone
	-
	-
	-
	-
	18%

	l-trans chrysanthemic acid of l-allethrolone
	-
	-
	-
	-
	18%

	l-cis chrysanthemic acid of d-allethrolone
	-
	-
	-
	-
	4.5%

	l-cis chrysanthemic acid of l-allethrolone
	-
	-
	-
	-
	4.5%


1 Adapted from 1/23/97 W. Smith memo (D222638)

2 Most insecticidally active isomer

3 Indicates <2%

 SEQ CHAPTER \h \r 1As insecticides registered prior to 1984 and marketed in the United States, EPA is required under the Federal Insecticide Fungicide and Rodenticide Act (FIFRA) to ensure that the allethrins meet current scientific and regulatory standards.  This process is called reregistration and it involves assessing the allethrins’ potential to cause adverse effects to the environment.  Potential effects to Federally listed endangered and threatened species are also considered under the Endangered Species Act in order to ensure that the allethrins’ reregistrations are not likely to jeopardize the continued existence of such listed species or adversely modify their habitat.  To these ends, this assessment follows EPA guidance on conducting ecological risk assessments (USEPA 1998) and the Office of Pesticide Program’s policies for assessing risk to non-target and listed organisms (USEPA 2004).

Among the end products of the EPA pesticide reregistration process is a determination of whether a product is eligible for reregistration and, if so, a description of how the product may be used.  A label represents the legal document which stipulates how and where a given pesticide may be used.  End-use labels describe the formulation type, acceptable methods of application, where the product may be applied, and any restrictions on how applications may be conducted.  Thus, the use, or potential use, described by the pesticide’s labels is considered “the action” being assessed.  This assessment is in support of the reregistration eligibility decision (RED) on the allethrins.

A. Stressor Source and Distribution

1. Source and Intensity
The allethrin isomers, nonsystemic insecticides and acaricides that are Type I pyrethroids, are a group of compounds that is undergoing re-registration (as the active ingredient in a manufacturing use product and multiple end-use products) by the technical registrants Valent BioSciences Corporation and Sumitomo.  The allethrin compounds, which include bioallethrin, esbiothrin, esbiol, and pynamin forte, are the active ingredients in the allethrin end-use products that are considered in this assessment.  Allethrins typically make up less than 1% of end-use products.  Common product forms include wasp and hornet aerosols; yard and patio foggers; flying insect killer aerosols; total release aerosols (indoor foggers); mosquito repellants (mats and coils); space sprays; pet shampoos and dips; and crawling insect killer aerosols.  The allethrins are registered for both indoor and outdoor uses.  Outdoor uses are used in a geographically limited area and are limited to foggers and spot treatments that are typically packaged as small, hand-held units and mosquito repellents (mats and coils).  Based on information provided by the technical registrants, allethrins outdoor use generally totals less than 10,000 pounds active ingredient per year.  
2. Physical/Chemical/Fate and Transport Properties

The allethrins are low or moderately volatile compounds that are slightly persistent in aerobic soil and that are expected to have low mobility in most soils.  They are stable to hydrolysis at pH 5 and 7, but undergo fairly rapid hydrolysis (half-life of 4.3 days) at pH 9.  The allethrins are expected to photodegrade fairly quickly in clear, shallow water, but it is unknown how quickly they photodegrade on surface soil.  Information on metabolism in anaerobic soil or in either aerobic aquatic or anaerobic aquatic environments, persistence of the allethrins on the field, and the potential for bioaccumulation in fish is not available.  While estimates based on physical/chemical properties indicate a low potential for bioaccumulation, data submitted for the structurally similar compound pyrethrin 1 indicate that there may be a high potential for bioaccumulation.  Separate data were not reported for all of the allethrin stereoisomers and the submitted fate studies were conducted using d-trans allethrin.  For environmental fate study summaries, see APPENDIX A.
3. Pesticide Type, Class, and Mode of Action

The allethrins are broad spectrum, nonsystemic insecticides and acaricides used to control a variety of crawling and flying insects, mites and spiders.  The allethrins are synthetic compounds (pyrethroids) that duplicate the activity of naturally occurring plant pyrethrins.  Allethrin, first synthesized in 1949, was the first pyrethroid developed.  The allethrins are Type I pyrethroids that resemble the insecticide dichloro diphenyl trichloroethane (DDT) in their mode of action.  They are axonic poisons that block the closing of the sodium gates in the nerve cell axon’s (axonal) membrane, and, thus, prolong the return of the membrane potential to its resting state.  This leads to hyperactivity of the nervous system which can then lead to paralysis and/or death.  Products that contain one of the allethrins usually also contain other pesticides and/or a synergist (e.g., piperonyl butoxide).  The addition of other pesticides and/or a synergist enhances the toxicity of a formulation.  Although the potential effects of adding piperonyl butoxide to allethrin products are discussed, this assessment considers only allethrin active ingredients.
4. Overview of Pesticide Usage

 SEQ CHAPTER \h \r 1The main use for the allethrins is as a knockdown agent (defined here as an agent that causes rapid paralysis that may be reversible and that may or may not lead to death) against a variety of flying and crawling insects, mites and spiders, but they can also function as insecticides when used at higher rates.  Formulations that contain an allethrin are typically mixed with other killing agents (e.g., permethrin, tralomethrin, resmethrin, deltamethrin, sumithrin, esfenvalerate) or synergists (e.g., piperonyl butoxide, MGK-264), and the allethrin typically makes up < 1% of the formulation.  Outdoor uses of the allethrins are limited to localized space and contact sprays, perimeter treatments, ornamental applications against crawling and flying insects, and as a direct spray, wipe-on, dust-on or dip to animals (not intended for food).  Typical formulations for the above uses include pressurized liquids, ready-to-use liquid sprays, pet shampoos and dips, mosquito coils and mats, emulsifiable concentrates, liquid concentrates, and dusts.  Application methods include aerosol cans, foggers, mosquito coils, trigger sprayers, foams, shampoos, and bait stations.  

Allethrins are different from all other pyrethroids previously assessed by OPP because their outdoor uses are limited strictly to small-scale residential uses (i.e., there are no large-scale allethrin uses such as agricultural or public health/mosquito abatement uses).  Furthermore, allethrin, as an early-generation pyrethroid, differs structurally from more-recently developed pyrethroids which have structural modifications (i.e., alterations to the isobutenyl group attached to the cyclopropane moiety) that make them more persistent than the early generation pyrethroids.  Therefore, allethrin is among the least persistent of all pyrethroids and is less persistent than permethrin, cypermethrin, cyfluthrin, cyhalothrin, deltamethrin, fenvalerate, tefluthrin, and tralomethrin (ASTDR, 2003).  Standard use rates typically reported for agricultural chemicals (i.e., lb/acre) are not applicable for allethrin end use products, and, in most cases, maximum application rates cannot be calculated from label language. 

B. Receptors

1. Aquatic and Terrestrial Effects

 SEQ CHAPTER \h \r 1Table 2 gives examples of taxonomic groups and species tested to help understand potential ecological effects of pesticides to non-target organisms.  Within each of these very broad taxonomic groups, a measure of effect from either acute or chronic exposure is selected from the available test data.  No toxicity studies for the allethrins on estuarine/marine animals (fish or invertebrates) have been submitted.  Additionally, other than for mammals, no chronic toxicity studies have been submitted.  No guideline toxicity studies for the allethrins on plants (aquatic, semi-aquatic, or terrestrial) have been submitted, however, a packet of efficacy studies that showed no phytotoxic effects to plants was provided by the registrant.

 SEQ CHAPTER \h \r 1TABLE 2.  Taxonomic groups and test species evaluated for ecological effects in screening-level risk assessments.
	Taxonomic Group
	Example(s) of Representative Species

	Birds1
	 SEQ CHAPTER \h \r 1Mallard duck (Anas platyrhynchos)

Bobwhite quail (Colinus virginianus)

	 SEQ CHAPTER \h \r 1Mammals
	 SEQ CHAPTER \h \r 1Laboratory rat (Rattus norvegicus)

	 SEQ CHAPTER \h \r 1Insects
	 SEQ CHAPTER \h \r 1Honey bee (Apis mellifera L.)

	 SEQ CHAPTER \h \r 1Freshwater fish2

	 SEQ CHAPTER \h \r 1Bluegill sunfish (Lepomis macrochirus)

Rainbow trout (Oncorhynchus mykiss)

	 SEQ CHAPTER \h \r 1Freshwater invertebrates
	 SEQ CHAPTER \h \r 1Water flea (Daphnia magna)

	 SEQ CHAPTER \h \r 1Estuarine/marine fish
	 SEQ CHAPTER \h \r 1Sheepshead minnow (Cyprinodon variegatus)

	 SEQ CHAPTER \h \r 1Terrestrial plants3
	 SEQ CHAPTER \h \r 1Monocots – corn (Zea mays)

Dicots – soybean (Glycine max)

	 SEQ CHAPTER \h \r 1Aquatic plants and algae
	 SEQ CHAPTER \h \r 1Duckweed (Lemna gibba) 

Green algae (Selenastrum capricornutum)


 SEQ CHAPTER \h \r 11 Birds represent surrogates for amphibians (terrestrial phase) and reptiles.

2 Freshwater fish may be surrogates for amphibians (aquatic phase).

3 Four species of two families of monocots, of which one is corn; six species of at least four dicot families, of which one is soybeans.

2. Ecosystems at Risk

 SEQ CHAPTER \h \r 1The ecosystems potentially at risk include the areas adjacent to the application sites and water bodies adjacent to the application sites and downstream.  In addition organisms that use the application site as part of its habitat (e.g., birds foraging for insects within application areas) are also considered to be part of the ecosystems potentially at risk.

C. Assessment Endpoints

FIFRA Part 158 guideline toxicity tests (CFR 40 §158.202, 2002) are intended to determine pesticidal effects on a variety of organisms, including birds, mammals, fish, terrestrial and aquatic invertebrates, and plants.  These tests include both short-term and long-term exposure periods and evaluate the survival, reproduction, and/or growth of laboratory species.  The studies, when available, are used to evaluate the potential of a pesticide to cause adverse effects, to determine whether further testing is required, and to determine the need for precautionary label statements to minimize the potential adverse effects to non-target animals and plants (CFR 40 §158.202, 2002). 

 SEQ CHAPTER \h \r 1Assessment endpoints are intended to represent valued attributes of the environment that if detrimentally altered could pose a risk to the environment.   SEQ CHAPTER \h \r 1The assessment endpoints of this ecological risk assessment include terrestrial and aquatic animal and plant mortality following acute exposure to allethrin and terrestrial and aquatic animal reproduction, growth and survival effects from chronic exposure to allethrin.  Surrogate species are used to represent all freshwater fish (2000+) and bird (680+) species in the United States.  For mammals, acute studies are usually limited to the Norway rat or the house mouse.  Usually data from estuarine/marine testing is limited to a crustacean, a mollusk, and a fish.  The assessment of risk or hazard makes the assumption that avian toxicity is similar to terrestrial-phase amphibians and reptiles, unless more appropriate data are available.  The same assumption is made for fish and aquatic-phase amphibians.  The most sensitive toxicity endpoints are used from surrogate test species to estimate treatment-related direct effects on mortality and reproductive and growth assessment endpoints.  

The endpoints are typically derived from registrant-submitted studies which have undergone review and were classified as “acceptable” (conducted under guideline conditions and considered to be scientifically valid) or “supplemental”(conditions deviated from guidelines but the results are considered to be scientifically valid).  For more details on EFED’s study classification system and study guidelines, see USEPA 2004. 

Assessment endpoints can also be derived from the open literature.   SEQ CHAPTER \h \r 1Guidelines for incorporation of open literature into ecological risk assessments are described in USEPA (2004).  Toxicity data from the open literature are identified via the ECOTOX search engine, maintained by EPA/ORD.  In order to be included in the ECOTOX database, papers must meet several criteria (again, see USEPA 2004 for details).  Data that pass the ECOTOX screen are evaluated relative to the data provided by the registrant, and may be incorporated qualitatively or quantitatively into the risk assessment.  Specific studies may warrant inclusion in the risk assessment when:


(1) tested endpoints are more sensitive than those in registrant data; 


(2) the test data are based on under represented taxa; 

(3) the data include ecologically relevant endpoints not normally evaluated in registrant studies

Although all endpoints are measured at the individual level, they provide insight about the potential for adverse effects at higher levels of biological organization (e.g. populations and communities).  For example, pesticide effects on individual survivorship have important implications for both population rates and habitat carrying capacity.

This assessment does not take into account atmospheric transport in estimating environmental concentrations, nor does it account for ingestion of allethrin residues by animals in drinking water or contaminated grit, ingestion through preening activities, or uptake through inhalation or dermal absorption by terrestrial animals.  Exposure to terrestrial animals is based primarily on dietary consumption of foliar residues while aquatic assessments assume that all major potential routes of direct exposure are accounted for. 

D. Conceptual Model

 SEQ CHAPTER \h \r 1The conceptual model used to depict the potential ecological risk associated with the allethrins is fairly generic and assumes that as broad spectrum, nonsystemic insecticides and acaricides, the allethrins are capable of affecting terrestrial and aquatic animals provided environmental concentrations are sufficiently elevated as a result of proposed label uses.  Additionally, based on a preliminary risk screening and past assessments indicating that (as a pyrethroid) the allethrins are highly toxic to aquatic organisms and some terrestrial taxa (i.e., terrestrial invertebrates), the hypothesis for the risks of allethrins to non-target organisms (depicted in Figure 1) focuses on aquatic and terrestrial environments.  Therefore, potential exposure as a result of direct applications, spray drift, disposal of pet shampoo/dip down the drain, and runoff will be considered.  
1. Risk Hypotheses

 SEQ CHAPTER \h \r 1For this assessment, the risk to non-target organisms is based on potential effects from the application of the allethrins to the environment.  The following risk hypothesis is presumed for this screening level assessment:

Based on mode of action and the sensitivity of non-target aquatic and terrestrial species, the outdoor, residential uses of allethrins [i.e., wasp and hornet aerosols; yard and patio foggers; flying insect killer aerosols; mosquito repellants (mats and coils); and pet shampoos/dips] have the potential to reduce survival, reproduction, and/or growth in terrestrial and aquatic animals through spray drift and/or runoff and/or disposal of pet shampoo/dip residue down the drain.
In order for a chemical to pose an ecological risk, it must reach non-target organisms at concentrations found to cause adverse effects.  The assessment of ecological exposure pathways in this assessment includes an examination of the source and potential migration pathways to allethrin exposure, and the determination of potential adverse effects on non-target species.

2. Diagram

 SEQ CHAPTER \h \r 1Application methods for the outdoor uses of the allethrins involve aerosol cans, foggers, mosquito coils and mats, trigger sprayers, foams, shampoos/dips, and bait stations.  Ecological receptors that may potentially be exposed to allethrins include terrestrial and semi-aquatic wildlife (i.e., mammals, birds, amphibians, terrestrial invertebrates, and reptiles).  In addition, aquatic receptors (e.g., freshwater and estuarine/marine fish and invertebrates, and amphibians) may also be exposed as a result of potential movement of allethrins via spray drift and/or runoff from the site of application to aquatic environments and/or disposal of pet shampoo/dip residue down the drain.  The assessment following the process depicted in Figure 1 forms the basis for identifying potential endpoints, stressors, and ecological effects associated with allethrin use.
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E. Analysis Plan

1. Preliminary Identification of Data Gaps and Methods

Most of the standard methods used by the Agency for assessing environmental risk are established for large-scale uses such as applications to agricultural fields or public health uses.  Because the allethrin uses assessed here are limited to spot treatments (e.g., spraying a wasp hive), perimeter treatments (e.g., burning coils or mats or using a fogger in a camp site or residential backyard), ornamental applications against crawling and flying insects (e.g., spraying hedges with an aerosol can), and applications to animals (e.g., using a shampoo or dip), a quantitative risk assessment is not feasible.  Therefore, the potential risk to the environment from allethrin use is assessed qualitatively by considering uses, application methods, environmental fate properties, and toxicity data.
Since the allethrin compounds are structurally nearly identical except in the ratios and amounts of the major isomers, which are assumed to be equipotent, the ecological effects data for all of the allethrins were bridged for this assessment.  No allethrin toxicity data are available for estuarine/marine animals.  Although these data could be required under guideline requirements (most notably for aquatic organisms), it is unlikely that they would alter the conclusions in this risk assessment, since potential environmental exposure is expected to be low based on the uses assessed.  Data are also lacking for chronic exposure for all taxa except mammals (i.e., birds, reptiles, amphibians, fish, aquatic invertebrates, or terrestrial invertebrates).  Therefore, in the absence of data, we assume that there is the potential for adverse effects to non-mammalian taxa from chronic exposure to allethrin.  
 SEQ CHAPTER \h \r 1No guideline plant studies were submitted.  However, based on the allethrins’ neural toxic mode of action and lack of phototoxic effects in efficacy studies provided by the registrant, it is unlikely that the allethrins pose a phytotoxic concern to plants.


The environmental fate database for the allethrins is comprised mainly of submitted environmental fate data for the most insecticidally active isomer, d-trans allethrin, plus physical/chemical property information provided for some of the allethrin compounds.  Thus, the data were bridged for all of the allethrin compounds based on information available on a limited, although structurally similar, few. 

2. Measures to Evaluate Risk Hypotheses and Conceptual Model

a. Measures of Exposure

 SEQ CHAPTER \h \r 1Agency measures of exposure are typically based on terrestrial and aquatic models that estimate environmental concentrations of the chemical being assessed using labeled application rates and methods for large-scale uses (e.g., agricultural and public health uses).  However, because the uses assessed here are limited to small-scale, residential uses, exposure will not be quantitatively estimated, but instead will be presented qualitatively based on potential allethrin use patterns, fate properties, and toxicity.  Limited quantitative exposure analysis was conducted for illustrative purposes in further characterizing potential risks.

The environmental fate database for the allethrins is extremely sparse, with a single acceptable study (mobility) (see, ‘Data Gaps’).  Data gaps have been minimized, where possible, with data bridged from pyrethrin I or with information available from studies which are classified as “supplemental”.

b. Measures of Effect

 SEQ CHAPTER \h \r 1Measures of effect are obtained from a suite of registrant-submitted guideline studies conducted with a limited number of surrogate species.  The test species are not intended to be representative of the most sensitive species but rather are selected based on their ability to thrive under laboratory conditions.  The acute measures of effect routinely used for listed and non-listed animals in screening level assessments are the LD50, LC50 or EC50, depending on taxa (see Table 3).  LD stands for "Lethal Dose", and LD50 is the amount of a material, given all at once, that is estimated to cause the death of 50% of a group of test organisms.  LC stands for “Lethal Concentration” and LC50 is the concentration of a chemical that is estimated to kill 50% of a sample population.  EC stands for “Effective Concentration” and the EC50 is the concentration of a chemical that is estimated to produce some measured effect in 50% of the test population.  Endpoints for chronic measures of exposure for listed and non-listed animals are the NOAEL or NOAEC.  NOAEL stands for “No Observed-Adverse-Effect-Level” and refers to the highest tested dose of a substance that has been reported to have no harmful (adverse) effects on a test population.  The NOAEC (i.e., “No-Observed-Adverse-Effect-Concentration”) is the highest test concentration at which none of the observed results were statistically different from the control.  For non-listed plants, only acute exposures are assessed (i.e., EC25 for terrestrial plants and EC50 for aquatic plants).   For endangered terrestrial plants the EC5 or NOAEC is used (see Table 3).

Consistent with EPA test guidelines, the registrants have provided a suite of ecological effect data that comply with good laboratory testing requirements.  However, significant data gaps have been identified (i.e., no allethrin toxicity data are available for estuarine/marine animals or plants, and chronic exposure data are lacking for birds, fish, aquatic invertebrates, and terrestrial invertebrates).

TABLE 3.  Acute and chronic measures of effect.  tc "TABLE 4.  Acute and chronic measures of effect.  " \f D 
	TAXA
	ASSESSMENT
	MEASURE OF EFFECT

	Aquatic Animals (Freshwater fish and inverts. and estuarine/marine fish and inverts.)
	Acute
	Lowest tested EC50 or LC50 (acute toxicity tests)

	
	Chronic
	Lowest NOAEC (early life-stage or full life-cycle tests)

	Terrestrial Animals

Birds
	Acute
	Lowest LD50 (single oral dose) and LC50 (subacute dietary)

	
	Chronic
	Lowest NOAEC (21-week reproduction test)

	Terrestrial Animals

Mammals
	Acute
	Lowest LD50 (single oral dose test)

	
	Chronic
	Lowest NOAEC (two-generation reproduction test)

	Plants

Terrestrial non-endangered (monocots and dicots)
	Acute
	Lowest EC25 (seedling emergence and vegetative vigor)

	Plants

Terrestrial endangered (monocots and dicots)
	Acute
	Lowest EC5 or NOAEC (seedling emergence and vegetative vigor)

	Plants

Aquatic (vascular and algae)
	Acute
	Lowest EC50


III. Analysis

A. Use Characterization


Allethrin, first synthesized in 1949, was the first synthetic pyrethroid developed.  The main use for the allethrins is as a knockdown agent against wasps, hornets, roaches, ants, fleas and mosquitoes, but they can also function as insecticides (i.e., killing agents) when used at higher rates.  They are typically combined with residual pyrethroids (e.g., permethrin, tralomethrin, resmethrin, deltamethrin, sumithrin, esfenvalerate) or synergists (e.g., piperonyl butoxide, MGK-264) which can increase the toxicity of the allethrins.  Based on written information provided by the technical registrant (Valent BioSciences Corp.; VBC) for the 11/30/2005 SMART meeting with OPP, as well as a series of written follow-up communications with the Special Review and Reregistration Division (SRRD/OPP) during December 2005 to February 2006, the allethrins are used: domestically (indoors) as space, general surface, spot and crack & crevice applications against crawling and flying insects, on house plants, and on pets and pet premises; outdoors as localized space and contact spray, perimeter treatments, and ornamental applications against crawling and flying insects; commercially/industrially/ institutionally as space, general surface, spot and crack & crevice applications in food and non-food use areas, and on indoor plants against crawling and flying insects; in commercial greenhouses as a space and/or contact spray against various plant pests on ornamentals; on animals not intended for food as a direct spray, wipe-on, dust-on or dip, in and around pet premises and in livestock structures as a space spray and/or premise treatment as a general surface, spot, and/or crack & crevice treatment when food/feed animals are not present.  


Typical formulations for the above uses include pressurized liquids, ready-to-use liquid sprays, mosquito coils and mats, emulsifiable concentrates, liquid concentrates, dusts, and shampoos/dips.  Application methods include aerosol cans, foggers, mosquito coils and mats, trigger sprayers, foams, shampoos/dips, and bait stations.  Use rates typically reported for agricultural chemicals (i.e., lb a.i./acre) are not applicable for the allethrin end use products.  Label use rates are reported, for example, as duration per area for sprays (e.g., “20 seconds/1000 cu ft” or “spray 6-8 seconds into nest hole”) or “spray until wet.”  

Although current label uses include multiple large-scale outdoor uses, they are not being supported and are thus not considered in this risk assessment.  This is based on the technical registrant’s written intention to modify the labels to remove these uses as follows (2/2/06 letter, follow-up emails to Molly Clayton, SRRD from Janice Sharp, VBC, and phase 1 error correction comments from VBC):  1) Uses on boat/ship hulls will be deleted.  2) Kennels/stables and commercial premise uses (outdoor and area sprays) will be deleted or limited to spot treatments. 3) Outdoor ornamental use sites will be specified and will be limited to spot use. 4) Outdoor mosquito adulticide use will be deleted or limited to localized spray. 5) Outdoor commercial area space spray uses will be limited to localized treatments. 6) Perimeter spray uses will be limited to localized treatments. 7) Uses in or on drainage systems, golf course turf, wide area/general outdoor treatment, airports/landing fields, uncultivated agricultural areas, and paved areas such as sidewalks and roads will all be deleted.  Therefore, the allethrins are unlike all other pyrethroids previously assessed by OPP, because their outdoor uses are limited to small-scale residential uses, and no large-scale outdoor uses (e.g., agricultural or public health/mosquito abatement) will be supported.


Although maximum use rates cannot be calculated from current labels, some information is available on application rates for the most common outdoor uses (see Table 4).

TABLE 4: Application rates for the main outdoor allethrin uses (based on current labels and information provided at the 11/30/2005 SMART meeting with OPP).
	Use/Application Method1
	Application2
	Target Area
	Metric Rate
	Converted Rate3, 4

	Wasp and hornet nest/aerosol spray
	3 sec spray, 20 g product/sec discharge rate, 0.26% w/w bioallethrin (Reg. No.: 13283-13)
	Wasp/hornet nest
(1000 cm2)
	156 mg a.i./m2

	0.00032 lb a.i./ft2 

(13.76 lb a.i./A)

	Yard and patio/fogger
	3 sec spray, 6 g product/sec discharge rate, 0.15% w/w bioallethrin
	4 x 4 m2
	1.7 mg a.i./m2

	0.00000034 lb a.i./ft2 

(0.0148 lb a.i./A)

	Mosquito repellant/mat 
	1.6 g pad impregnated with 22% pynamin forte, 350 mg a.i. evolves over 4 hr (1.46 mg a.i./min)
	4 x 4 m2
	0.091 mg a.i./m2/min

(0.0000002 lb/

	0.00000002 lb a.i./ft2/

min


1 The uses and application methods were chosen because they represent the most common outdoor uses of the allethrin products based on information provided by the registrant in the SMART meeting (11/30/2005).  Coils also represent one of the most common uses, however, mats have higher application rates than coils, therefore, only the estimated mat typical application rates were provided by the registrant.

2 The application information represents ‘typical’, and not necessarily maximum, use rates based on information provided by the registrant.  However, in cases when end-use products for specific uses contain a range of allethrin percentages (e.g., yard and patio foggers typically contain 0.1 – 0.15 % bioallethrin) as provided by the registrants, the higher end of the range was used in the calculations, unless a higher % a.i. was found in a search of OPP’s Pesticide Product Label System (PPLS).  In the cases where a higher % a.i. was found on a label for a similar product, it is identified by the EPA registration number. 
3 The rates are based on the assumption that all of the material applied will fall on the target area, however, in reality some of the material is expected to remain airborn and to be dispersed by wind away from the target area. 

4 The ‘a.i.’ in the calculations refers to the amount of the specific allethrin used in each product (i.e., for ‘wasp and hornet nest’ and ‘yard and patio’ uses it refers to the amount of bioallethrin, and for the ‘mats’ it refers to pynamen forte); therefore, the application rate specifically for d-trans chrysanthemic will be lower than the application rates presented.
B. Exposure Characterization

1. Environmental Fate and Transport Characterization


The physical/chemical and the environmental fate properties for the allethrins are presented in Table 5.  The majority of the data reported are for the isomer, d-trans chrysanthemic acid of d-allethrolone (d-trans allethrin).  Based on these data, the allethrins are low to moderately volatile compounds that are slightly persistent in aerobic soil and are expected to have low mobility in most soils.  The main transformation products of the allethrins are bound or nonextractable residues (maximum of >40% in an aerobic soil metabolism study), CO2 (maximum of 71% in an aerobic soil metabolism study), allethrolone (maximum of 18.9% in the hydrolysis study), and dihydroxy-allethrolone (maximum of 34.9% in the photolysis study).  Two major degradates in the hydrolysis study (pH 9 only) were not identified, but were present at maximums of approximately 35% and 29%.  Structures of the parent compound stereoisomers are presented in APPENDIX B.  
TABLE 5: Physical/chemical and environmental fate properties for the allethrin compounds based on submitted data.
	Property
	Value
	Source and/or Comments

	Chemical Name
	[(4'RS)-3-allyl-2-methyl-4-oxocyclopent-2-enyl (1R)-trans-chrysanthemate;

CAS name:  [1R-[α(S*),3ρ]]-2,2-dimethyl-3-2(2-methyl-1-propenyl)cyclopropanecarboxylic acid 2-methyl-4-oxo-3-(2-propenyl)-2-cylcopenten-1-yl ester
	d-trans allethrin is the most insecticidally active isomer and is present at 72% in esbiothrin, >46.5% in bioallethrin, >90% in esbiol, and 36% in pynamin forte

	Molecular Weight
	302.4
	Product Chemistry Data Reviews 

	Solubility in Water (20C)
	4.6 mg/L

                    5.0 mg/L
	Bioallethrin, Esbiothrin, Esbiol Product Chemistry Data Reviews (d-trans allethrin); 42193303(Esbiol)

41115302; Pynamin Forte Product Chemistry Data Review

	Vapor Pressure (25C)
	3.3 X 10-4 mm Hg

1.24 X 10-6 mm Hg
	Bioallethrin, Esbiothrin, Esbiol Product Chemistry Data Reviews (d-trans allethrin); 42193303(Esbiol)

41115307; Pynamin Forte Product Chemistry Data Review 

	Hydrolysis Half-life (pH 5, 7, 9; 25C)
	stable at pH 5, 7;

half-life of 4.3 days at pH 9
	MRID 41504401; study on d-trans allethrin

	Aqueous Photolysis Half-life (pH 5)
	photolyzes at unknown rate
	MRID 41504402; study on d-trans allethrin; half-life could not be calculated and study was classified unacceptable

	Soil Photolysis Half-life
	No data
	--

	Aerobic Soil Metabolism Half-life (days)
	Reported half-lives of 16.9-22.0 days (acid-labeled moiety) and 40.1-42.5 days (alcohol-labeled moiety)
	MRIDs 42336501, 42336502; study on d-trans allethrin

	Anaerobic Soil Metabolism Half-life (days)
	No data
	--

	Aerobic Aquatic Metabolism Half-life (days) 
	No data
	--

	Anaerobic Aquatic Metabolism Half-life (days)
	No data
	--

	Organic Carbon-Normalized Soil Partition Coefficient (Koc)
	1409, 1358, 1134, 1718
	MRID 41900401; study on d-trans allethrin; values indicate low mobility in soil based on the McCall Classification

	Soil Adsorption Coefficient (Kd; mL/g)
	4.1, 6.2, 15.8, 25.9 
	MRID 41900401; study on d-trans allethrin

	Log Kow (pH 7)
	>5

4.95


	Bioallethrin, Esbiothrin Product Chemistry Data Reviews (d-trans allethrin)
41115302; Pynamin Forte Product Chemistry Data Review

	Henry’s Law Constant
	No data
	--

	Bioconcentration Factor in Fish (BCF)
	No data
	--



The environmental fate database for the allethrins is extremely sparse, with a single acceptable study (mobility).  The submitted hydrolysis study is classified as “supplemental” and the submitted aqueous photolysis study is classified “unacceptable.”  However, it is known that the synthetic pyrethroids as a class tend to photodegrade fairly quickly under ideal conditions.  Furthermore, as an early-generation pyrethroid, allethrin is one of the least persistent pyrethroids.  The two submitted aerobic soil metabolism studies, which are considered scientifically valid individually, are both classified “supplemental” due to discrepancies between the results of the two studies.  Results do indicate that aerobic metabolism will be a significant degradation process for these compounds.  To attempt to more fully characterize the environmental fate and transport of the synthetic allethrins, EFED has considered some of the data for the structurally similar but naturally occurring compound pyrethrin 1 in addition to the data submitted for the allethrins.  This data bridging was conducted because of the high structural similarity between the allethrins, which are synthetic pyrethroids, and the naturally occurring pyrethrins.  


The allethrins are stable to hydrolysis at pH 5 and 7, but undergo fairly rapid hydrolysis (half-life of 4.3 days) at pH 9, with degradation to major degradates including two unidentified compounds.  This is more rapid than, but somewhat similar to, the hydrolysis rates observed for pyrethrin 1.  In submitted studies for that compound, pyrethrin 1 was stable to hydrolysis at pH 5 and 7, and hydrolyzed at pH 9 with a DT50 of 14 days (MRID 43188201) and a calculated half-life of 17 days (MRID 43567502).  In the allethrins study at pH 9, the major degradates were allethrolone (maximum of 18.9% at 171 hours; still present at 18.8% at 390 hours or study termination); the unidentified compound “1A” (maximum of  34.9% at 390 hours); and the unidentified compound “2A” (maximum of  28.7% at 171 hours; still present at 24.0% at 389.5 hours or study termination).  


Based on available information, aqueous photolysis is a potential degradation pathway for the allethrins, as for synthetic pyrethroids, if the compounds reach surface water and are present in an unsorbed state in clear and shallow surface water.  Under such conditions, the allethrins are expected to photodegrade fairly quickly in water based on the known photolability of synthetic pyrethroids (HSDB, 2006).  However, the submitted aqueous photolysis study (MRID 41504402) was classified not acceptable, and an accurate photodegradation half-life cannot be calculated from the data provided (which were also insufficient to show the patterns of formation and decline for the degradates).  The conclusion of rapid photodegradation is passably consistent with the rapid degradation observed for pyrethrin 1, which underwent photo-initiated isomerization (to the (E)-isomer) with an observed half-life of approximately 1 hour in sterile aqueous 0.01 M buffer solutions (pH 7) (MRIDs 43096601, 43567601).  In that study, the overall calculated half-life of dissipation of pyrethrin 1 and its (E)‑isomer was 12 hours.  


However, direct photolytic degradation of pesticides in turbid and/or deeper waters in the environment may be limited by the attenuation of sunlight, and the half-life may be greatly extended under such conditions (e.g., it is 124X longer in PRZM/EXAMS simulations since conditions are not ideal as in laboratory studies).  Thus, caution must be used in extrapolating laboratory photolysis data (obtained under optimal conditions) to the environment.  Also, adsorption of the allethrins to suspended particles in the water column will decrease the amount available for photolytic degradation.  Additionally, the co-presence of the pesticide trifluralin has been observed to photostabilize the allethrins (Dureja et al., 1984).  In the allethrins study, the major degradates were allethrolone (maximum of  9.8% at 72 and 120 hours, study termination) and dihydroxy-allethrolone (maximum of  34.9% at 120 hours).

It is not known whether the allethrins will photodegrade on surface soil; data were not submitted.  In aerobic soil, the allethrins biodegraded with half-lives of 16.9-22.0 days (acid-labeled moiety; MRID 42336501) and 40.1-42.5 days (alcohol-labeled moiety; MRID 42336502).  Although the two studies have discrepancies between the reported half-lives, the data indicate that aerobic metabolism will be a significant degradation process for these compounds.  Based on a published classification scheme of persistence in soil (Goring et al., 1975), the allethrins are expected to be slightly persistent in aerobic soil.  In the acid-labeled moiety study, 39% of the applied d-trans allethrin had mineralized to CO2 by 6 months, and bound residues accounted for greater than 40% of the applied by that time.  In the alcohol-labeled moiety study, CO2 was 71% of the applied by 6 months and bound residues accounted for a maximum of 19% of the applied by 4 months.  The conclusion that aerobic metabolism will occur readily and will be a significant degradation pathway for the allethrins is passably consistent with the expected rapid degradation of pyrethrin 1, which was metabolized in aerobic soil with a half-life of 10 days, yielding similar levels of CO2 and bound residues as those seen in the acid-labeled d-trans allethrin study.  It is also consistent with the increased persistence expected of the allethrins relative to pyrethrin 1 due to the presence of a more stable side chain in the former (Worthing, 1979). 

Information on metabolism in anaerobic soil or in either aerobic aquatic or anaerobic aquatic environments is not available, as data were not submitted.  The persistence of the allethrins in the field is also unknown, as data on the field dissipation of the compounds were not submitted.


The allethrins are expected to have low mobility in most soils.  However, because adsorption of the compound is correlated with organic carbon content, they are likely to be somewhat more mobile in soils with lower organic matter content, such as coarse sand soils.  In an acceptable batch equilibrium study, Koc values ranged from 1134 to 1718 (MRID 41900401).  Based on the McCall Classification, these Koc values indicate that d-trans allethrin can be expected to have low mobility in soil. 


The persistence of the allethrins in the field is not known, as data for terrestrial field dissipation and aquatic field dissipation studies are not available for the allethrins.  Due to data waivers, such data are also not available for pyrethrin 1.

The potential for bioaccumulation of the allethrins in fish is not known; data were not submitted.  Based on a log Kow of 4.78 and using a regression-derived equation, an estimated bioconcentration factor (BCF) of 20 has been calculated for the allethrins (HSDB, 2006).  Based on a published classification scheme (Franke et al., 1994), this estimated BCF value indicates a low potential for bioaccumulation of the allethrins in aquatic organisms (HSDB, 2006).  However, data submitted for pyrethrin 1 indicate that there may be a high potential for bioaccumulation.  Pyrethrin 1 residues accumulated in bluegill sunfish continuously exposed to the compound for 28 days under laboratory flow-through conditions.  Mean bioconcentration factors were 127x for the edible tissue, 873x for the nonedible tissue, and 471x for the whole fish (pyrethrin 1 MRIDs 43302301, 43884102).  In that study, 77% of the accumulated [14C] residues were eliminated from the edible tissues, 66% from the nonedible tissues, and 68% from the whole fish by day 1.  By day 14, residues in edible tissues were below the detection limit (1 ppb) and were close to the detection limit (average = 1.29 ppb) in viscera.


While there is some potential for the allethrins to reach surface water through spray drift when applied as an outdoor spray or fogger, it is likely to be minimal based on the supported uses.  Similarly, because the allethrins may be slightly persistent in the environment, there is some potential for them to be present in field runoff (mainly bound to eroding sediments) and eventually reach surface water bodies.  However, again, the potential is reduced since uses are mainly spot treatments, which should result in very low total application rates for a given time and place of use.  For groundwater, the potential for contamination is also considered minimal, based on supported uses and the tendency for the compounds to adsorb to surface soils.  There is a slightly higher (yet likely still minimal) potential for groundwater contamination when the allethrins are used on low organic matter soils or on neutral or acidic sandy soils over shallow aquifers.


2. Measures of Aquatic Exposure

a. Aquatic Exposure Modeling

The allethrins have both indoor and outdoor residential (urban) uses.  For indoor uses that may result in pesticide residues in wastewater (treatments to pets, clothing, etc.), it is assumed that wash water containing pesticide residue flows into a building drain and passes through a sanitary sewer and publicly owned treatment works (POTW) before being discharged to surface water.  For outdoor urban uses in general (applications to home lawns, gardens, parks, etc.), it is assumed that runoff water from rain and/or lawn watering may remove pesticide to storm sewers and then directly to surface water.  

In general, outdoor urban uses are comprised of multiple, relatively small, temporally and spatially variable applications; urban scenarios relevant to this use pattern have not been developed for models used by EFED.  While runoff in urban areas may be impacted by pesticides in runoff (water or sediment) or inadvertent application to impermeable surfaces (driveways, sidewalks or road surfaces adjacent to lawns), aquatic exposure modeling was not conducted due to the use pattern and the low overall volume of usage.  

In general, the potential for the allethrins to reach surface water is considered minimal based on the supported outdoor uses (inclusive of use type, formulations, and application type and rates).  Although current label uses include multiple large-scale outdoor uses (such as golf course turf, wide area/general outdoor treatment, airports/landing fields, uncultivated agricultural areas, and paved areas such as sidewalks and roads), these uses are not being supported by the registrant.(as discussed previously in the “Use Characterization” section).

To assess indoor uses, namely pet shampoo and dip uses, which could lead to releases of allethrin to surface waters through household wastewater, OPP considered the Down-the-Drain model of the EPA/OPPT modeling system “Exposure and Fate Assessment Screening Tool (E-FAST) v.2.0.”  The Down-the-Drain model is a screening-level model that was developed to address human and ecological exposures and risks resulting from chemical releases (from disposal of consumer products) in household wastewater.  The model estimates concentrations in surface water and also estimates aquatic exposure and human exposure from ingesting drinking water and fish that may have become contaminated by household wastewater releases.  The model uses data from various EPA water-related information systems.  It assumes that household wastewater undergoes treatment at a local wastewater treatment facility and that treated effluent is subsequently discharged into surface waters.


Model inputs include 1) physical/chemical and fate inputs: chemical name/chemical ID, bioconcentration factor (BCF), and the percentage of compound removed during wastewater treatment; and 2) consumer disposal inputs: production volume (mass of chemical produced annually) or estimate of the mass that is discharged annually into wastewater by consumers,  exposure duration (the number of years that a product would be used by a person; default of 57 years), and the concentration of concern (threshold concentration in µg/L below which adverse effects on aquatic life are expected to be minimal).  The model assumes that the chemical is discharged all 365 days per year.  It estimates a “total daily per capita release of a chemical in household wastewater” and then calculates the screening-level estimate of the time-averaged surface water concentration (high-end and median) of a chemical substance released by a wastewater treatment facility receiving household wastewater (assuming all received waters are from residential use).  The model calculates concentrations under four receiving stream flow conditions (using the 10th and 50th percentile stream dilution factors) for streams to which wastewater treatment facilities discharge.


This model was used by OPP to characterize potential exposure rather than to directly assess exposure from pet shampoo and dip uses, as most input parameters are not available.  For example, the registrant-provided 7-year usage data for the United States (1998-2004) which indicate that household pet usage (in shampoos and dips) was zero each year.  However, numerous pet shampoo/dip products currently on the market do contain allethrins, and pet shampoo and dip use remains a supported use.  Therefore, estimates of surface water concentrations from pet shampoo/dip use were calculated using multiple conservative assumptions (see below). 

b. Aquatic Exposure Monitoring and Field Data


Monitoring data for the allethrins are not available from the U.S. Geological Survey’s National Water-Quality Assessment (NAWQA) Program, as the compounds were not included as analytes in that program.  Additionally, a review of data from the Surface Water Database of California Department of Pesticide Regulation indicated that there were no detections of the allethrins.  However, neither program was designed to document the existence of pesticides in various aquatic environments for as many pesticides as possible.  Therefore, selected monitoring sites were likely not specifically targeted for allethrins use.  Also, the sampling design for these monitoring studies was not intended to capture the peak concentrations.

The results of a monitoring study sponsored by the San Diego Region Integrated Pest Management (IPM) Education and Outreach Project was located which included allethrin as an analyte, along with other chemicals (2004-2005 Water and Sediment Quality Monitoring Data Summary for Chollas Creek, Final report, 2006).  The study took place in the Chollas Creek Watershed which is located within a highly urbanized area of San Diego County having a predominately residential land use (67% residential, 5% commercial, 7% industrial use, 4% roadways, and 16% open space).  Chollas Creek discharges to San Diego Bay and consists of two main tributaries, the North and South Fork.  The study included four monitoring sites (three on the southern fork and one on the northern fork of Chollas Creek).  Sampling of urban runoff was conducted after four storm events (> 0.1 inches of rainfall) during 2004 and 2005 (10/17/2004, 10/27, 2004, 2/11/2005 and 2/18/2005).  During the testing period, no allethrin was detected (i.e., in all cases allethrin concentrations were below the method detection limit of 5 ng/L), although the sampling design was not intended to capture peak concentrations of allethrin.  

3. Measures of Terrestrial Exposure

a. Terrestrial Exposure Modeling

 SEQ CHAPTER \h \r 1The application methods for the allethrins include aerosol cans, foggers, mosquito coils, mats, trigger sprayers, foams, shampoos, and bait stations.  Therefore, there is a potential for terrestrial exposure to non-target organisms through direct application or spray drift.  EEC values used for terrestrial exposure are typically derived from the Kenaga nomograph ( SEQ CHAPTER \h \r 1Hoerger and Kenaga, 1972), as modified by Fletcher et al. (1994), using the T-REX model (version 1.2.3, 8/08/2005); however, the allethrins do not have agricultural uses and cannot be modeled using the standard terrestrial model generated for agricultural crops or turf.  Also, EFED does not currently have standard models for small-scale outdoor urban uses.  Therefore, terrestrial exposure modeling was not used to directly calculate standard risk quotients for the allethrins; instead, T-REX was used to help characterize expected exposure to terrestrial animals.  The potential for the allethrins to reach non-target terrestrial organisms at levels approaching effect concentrations is considered minimal based on the supported uses (inclusive of use type, formulations, and application type and rates).  
C. Ecological Effects Characterization

 SEQ CHAPTER \h \r 1APPENDICES C and D list the ecological effect studies considered for this assessment (i.e., studies submitted by registrants, and studies available through the open literature that pass the ECOTOX and OPP criteria for inclusion).  Citations for all of the ECOTOX references identified for the allethrins are found in APPENDICES E – G.  Studies identified by ECOTOX that did not pass the ECOTOX and/or OPP screening were rejected for the following reasons: the study did not report toxicity data, the duration of exposure, the species, or results from a contaminant of concern; the study involved in vitro analyses, bacteria, human health, inhalation, a mixture of chemicals, modeled data, or data from a secondary source; or the study was a methods paper, an abstract, a review paper, or was in a foreign language (APPENDICES F and G).
None of the endpoints from the open literature that passed the ECOTOX and OPP criteria for inclusion were more sensitive than the most sensitive endpoints from the submitted studies for each taxon considered or filled any of the identified data gaps.  See Table 6 for the assessment endpoints considered in this assessment.

 SEQ CHAPTER \h \r 1TABLE 6. Summary of specific assessment endpoints considered in this assessment.
	TAXA
	MEASUREMENT ENDPOINT

	Survival, growth and/or reproduction of:
	Species
	Chemical/

PC Code
	Toxicity



	Freshwater Fish
	Acute

	
	Perca flavescens

Yellow Perch
	Esbiol/004004 
	LC50 = 7.8 ppb
 SEQ CHAPTER \h \r 1

	
	Chronic

	
	Not Available
	N/A
	Not Available

	 SEQ CHAPTER \h \r 1Freshwater Invertebrates
	Acute

	
	Pteronarcys californica

Stonefly
	Allethrin/004001
	LC50 = 2.1 ppb
 SEQ CHAPTER \h \r 1

	
	Chronic

	
	Not Available
	N/A
	Not Available

	 SEQ CHAPTER \h \r 1Estuarine/Marine Fish and Invertebrates
	Acute/Chronic

	
	Not Available
	N/A
	Not Available

	 SEQ CHAPTER \h \r 1Freshwater Plants
	Chronic

	
	Not Available
	N/A
	Not Available

	Birds
	Acute

	
	Anas platyrhynchos

Duck
Colinus virginianus

Quail
	Pynamin Forte/004005

Bioallethrin/004003
	LC50 = >5,620 mg/kg-diet

LD50 = 2030 mg/kg-bw
 SEQ CHAPTER \h \r 1

	
	Chronic

	
	N/A
	Not Available
	N/A SEQ CHAPTER \h \r 1

	Mammals
	Acute

	
	Laboratory rat
	Esbiothrin/004007
	LD50 = 378 mg/kg-bw SEQ CHAPTER \h \r 1

	
	Chronic

	
	Laboratory rat
	Pynamin forte/004005
	NOAEL = 13 mg/kg-bw SEQ CHAPTER \h \r 1

	Terrestrial Invertebrates
	Acute

	
	 Apis mellifera
Honey Bee
	Allethrin/004001
	LD50 = 3.4 µg/bee
 SEQ CHAPTER \h \r 1


On an acute exposure basis, the allethrins are very highly toxic to freshwater fish (yellow perch: LC50 = 7.8 ppb) and freshwater invertebrates (stonefly: EC50 = 2.1 ppb); practically nontoxic to birds (northern bobwhite quail: LD50 = 2030 mg/kg bw); moderately toxic to mammals (LD50 = 378 mg/kg-bw); and moderately toxic to honey bees (LD50 =3.4 µg/bee; contact).  Due to a lack of data, allethrin toxicity to plants and estuarine/marine animals could not be determined.  Chronic toxicity data are only available for mammals, and, therefore the effects of chronic exposure to the allethrins could not be determined for birds, reptiles, amphibians, fish, aquatic invertebrates, or terrestrial invertebrates.  Table 7 summarizes the most sensitive endpoints used in the risk assessment for aquatic animals, and Table 8 provides a summary of the most sensitive ecological toxicity endpoints used in the hazard assessment of terrestrial animals. 

1. Aquatic Effects Characterization

a. Aquatic Organisms
 SEQ CHAPTER \h \r 1The allethrins are considered very highly toxic to freshwater fish (LC50 = 7.8 ppb; esbiol; MRID 40098001) and freshwater invertebrates (LC50 = 2.1 ppb; allethrin; MRID 40098001) on an acute exposure basis (Table 7).  No chronic exposure data for freshwater animals (vertebrate or invertebrate) are available for the allethrins and no acute or chronic exposure data are available for any estuarine/marine fish or invertebrate.  

Toxicity data are also lacking for vascular and nonvascular aquatic plants.   SEQ CHAPTER \h \r 1However, because of the allethrins’ neural toxic mode of action, the allethrins are not expected to induce phytotoxic effects.  Additionally, data from efficacy studies provided by the registrant did not show any evidence of phytotoxic effects to plants.

TABLE 7:  SEQ CHAPTER \h \r 1Summary of submitted toxicity studies for aquatic organisms exposed to allethrins.

	SPECIES
	CHEM./

(PC CODE)
	END-POINT
	DUR-ATION (hrs)
	CONC. MEAN (ppb)
	EXPO-SURE TYPE1
	CATEGORY
	MRID #

	 SEQ CHAPTER \h \r 1Freshwater Fish

	Perca flavescens

Yellow Perch
	Esbiol/ 004004
	LC50
	96
	7.8

(6.5 – 9.4)
	S
	Supplemental
	40098001

	Oncorhynchus kisutch

Coho Salmon
	Bioallethrin/

004003
	LC50
	96
	9.4 

(7.91 –11.2)
	F
	Supplemental
	122546

	Oncorhynchus mykiss

 Rainbow Trout
	Bioallethrin/

004003
	LC50
	96
	9.7

(8.0 – 11.6)
	F
	Supplemental
	40098001

	Ictalurus punctatus

Channel Catfish
	Esbiol/

004004
	LC50
	96
	14.6

(10.1 –21.0)
	F
	Supplemental
	40098001

	Salvelinus namaycush

Lake Trout
	Bioallethrin/

004003
	LC50
	96
	17.3

(14.9 –20.0)
	S
	Supplemental
	40098001

	 SEQ CHAPTER \h \r 1Lepomis macrochirus
Bluegill Sunfish
	Bioallethrin/

004003
	LC50
	96
	22.5

(20.5 –24.7)
	F
	Supplemental
	40098001

	 SEQ CHAPTER \h \r 1Pimephales promelas
Fathead Minnow
	Bioallethrin/

004003
	LC50
	96
	48.0

(34.9 –66.0)
	F
	Supplemental
	40098001

	Freshwater Invertebrates

	Pteronarcys californica

Stonefly
	Allethrin/

004001
	LC50
	96
	2.1

(1.5 – 2.9)
	S
	Supplemental
	40098001

	Gammarus fasciatus

Scud
	Allethrin/

004001
	LC50
	96
	8

(5.0 – 12.0)
	S
	Supplemental
	40098001

	Daphnia pulex
Waterflea
	Esbiothrin/

004007
	EC50
	48
	8.9

(7.5 – 11)
	S
	Acceptable
	43235801

	Simocephalus serrulatus
Waterflea
	Allethrin/

004001
	EC50
	48
	56 

(40.0 -78.0)
	S
	Supplemental
	40098001


1 Exposure type refers to the conditions under which the study was conducted; ‘S’ refers to static conditions, and ‘F’ refers to flow-through conditions.

2. Terrestrial Effects Characterization

a. Terrestrial Animals

(1) Birds
 SEQ CHAPTER \h \r 1The allethrins are considered practically nontoxic to birds on an acute oral exposure basis [LD50 = 2030 mg/kg-bw (bobwhite quail); bioallethrin; MRID: 123339] and on a subacute dietary exposure basis [LC50 >5,620 mg/kg-diet (mallard duck); pynamin forte; MRID: 27548] (Table 8).  No chronic toxicity data on birds are available for the allethrins.
(2) Mammals

 SEQ CHAPTER \h \r 1The allethrins are considered moderately toxic to mammals on an acute oral exposure basis [LD50 = 378 mg/kg-bw (Laboratory rat); esbiothrin; MRID: 00151449] (Table 8).  To explore the potential increased toxicity of allethrins after acute exposure when mixed with the synergist piperonyl butoxide, we reviewed the available acute rat oral toxicity data in the OPP Integrative Hazard Assessment Database (IHAD).  IHAD contains data submitted to OPP by the registrants on the toxicity of formulated products to mammals.  Based on our review of the available data, no increase in toxicity to mammals from allethrins mixed with piperonyl butoxide, compared to allethrin alone, could be determined (i.e., most LD50’s were higher than the highest concentration tested) (see APPENDIX H).

In a 2-generation reproduction study (MRID 41246801) pynamin forte (PC Code: 004005) was administered to laboratory rats at various dietary concentrations.  There was no effect upon reproductive indices.  The parental NOAEL = 200 ppm (13 mg/kg-bw in males and 15 mg/kg-bw in females) and the parental LOAEL = 2000 ppm (130 mg/kg-bw in males and 145 mg/kg-bw in females) based on reductions in body weights, body weight gains, increases in absolute and relative liver weights, and hepatocellular hypertrophy.  The offspring NOAEL is 200 ppm (15 mg/kg-bw) and the LOAEL for offspring toxicity is 2,000 ppm (145 mg/kg-bw) based on reductions in pup body weights of the F2 generation.

(3) Terrestrial Invertebrates

The allethrins are considered moderately toxic to honey bees (Apis mellifera) on an acute contact exposure basis [LD50 = 3.4 µg/bee; allethrin; MRID: 162751] (Table 8).  Based on oral exposure,  SEQ CHAPTER \h \r 1a study of honey bees indicated toxic effects (LD50) when adults were fed concentrations of 9.1 µg/bee (allethrin; MRID: 162751).  Sub-lethal effects include paralysis (‘knockdown’) at concentrations as low as 7.7 ppb (EC50 measured 1 hr after exposure) for adult mosquitoes (Culex spp.) exposed to esbiothrin for 10 seconds in a wind tunnel (ECOTOX number: 69764).

TABLE 8:  SEQ CHAPTER \h \r 1Summary of submitted toxicity studies for terrestrial organisms exposed to allethrins.

	SPECIES
	CHEM./

(PC CODE)
	END-POINT
	DUR-ATION (Days)
	CONC. MEAN 
	EXPO-SURE TYPE
	CATEGORY
	MRID #

	Birds

	Colinus virginianus
Bobwhite Quail
	Bioallethrin/

004003
	LD50
	14
	2030
Mg/kg-bw
(1504 – 2738)
	N/A
	Acceptable
	123339

	Anas platyrhynchos

Mallard Duck
	Pynamin Forte/
004005
	LC50
	8
	>5,620 mg/kg-diet
	N/A
	Acceptable
	27548

	Mammals

	Laboratory rat
	Esbiothrin/ 004007
	LD50
	14
	378 mg/kg-bw
	N/A
	Acceptable
	00151449

	Laboratory rat
	Pynamin Forte/
004005
	NOAEL
	2 generation
	13 mg/kg-bw
	N/A
	Acceptable
	41246801

	Terrestrial Invertebrates

	Apis mellifera

Honey Bee
	Allethrin/

004001
	LD50
	1 


	3.4 µg/bee
	Contact
	Supplemental
	162751


b. Terrestrial Plants

 SEQ CHAPTER \h \r 1No guideline data were submitted to evaluate the risk of allethrin exposure to non-target terrestrial plants.  Although no guideline terrestrial plant data were submitted, the allethrins are not expected to induce phytotoxic effects because of their neural toxic mode of action.  Additionally, as mentioned previously, risks to plants are also considered low given there is no evidence of phytotoxic effects in the efficacy studies provided by the registrant.

IV. Risk Characterization

 SEQ CHAPTER \h \r 1Risk characterization is the integration of exposure and ecological effect characterizations to determine the likelihood of adverse effects on aquatic and terrestrial organisms from supported uses of allethrins.  At a screening level, the potential for adverse effects is estimated for individuals; however, it is reasonable to believe that potential effects to individuals will have repercussions at higher levels of biological organization.  For the assessment of pesticide risks, the deterministic risk quotient (RQ) method is typically used to compare exposure and measured toxicity values.  EECs are divided by acute and chronic toxicity values.  The resulting RQs are then compared to the Agency’s levels of concern (LOCs) (USEPA 2004) (see Table 9).  These criteria are used to indicate when a pesticide’s use, as proscribed on the label, has the potential to cause adverse effects to non-target organisms.  However, because EECs could not be estimated in this assessment due to the nature of the uses and their application rates, standard RQs could not be calculated.  Therefore, environmental risks are primarily assessed qualitatively. 

TABLE 9.  Agency levels of concern (LOC). tc "TABLE 11.  Agency levels of concern (LOC). " \f D 
	Risk
	Description
	RQ
	Taxa

	Acute
	Potential for acute risk to non-target organisms which may warrant regulatory action in addition to restricted use classification
	acute RQ > 0.5
	aquatic animals, mammals, birds

	Acute Restricted Use
	Potential for acute risk to non-target organisms, but may be mitigated through restricted use classification
	acute RQ > 0.1
	aquatic animals

	
	
	acute RQ > 0.2
	mammals and birds

	Acute Endangered Species
	Endangered species may be potentially affected by use
	acute RQ > 0.05
	aquatic animals

	
	
	acute RQ > 0.1
	mammals and birds

	Chronic
	Potential for chronic risk may warrant regulatory action, endangered species may potentially be affected through chronic exposure
	chronic RQ > 1
	all animals

	Non-Endangered and Endangered Plant 
	Potential for effects in non-endangered and endangered plants
	RQ > 1
	all plants


A. Risk Estimation – Integration of Exposure and Effects Data


Considering only toxicological parameters, the allethrins pose a potential of mortality in non-target aquatic animals and terrestrial invertebrates after acute exposure.  Birds (and, thus, reptiles and terrestrial-phase amphibians), mammals, and plants are less likely to be subject to mortality from the use of allethrins given that allethrins are practically nontoxic to birds and mammals on an acute exposure basis.  However, for there to be a likelihood of adverse effects, non-target organisms must be exposed to the allethrins at concentrations high enough to cause an adverse effect.  Generally, the exposure of a pesticide is determined in the form of an estimated environmental concentration and a quantitative risk quotient is calculated based on the exposure and toxicity of the pesticide.

In this assessment, standard EECs could not be directly calculated without using major assumptions using the tools that OPP typically relies on (although the tools are used to characterize risks – see below).  The difficulty in calculating standard EECs is due to a multitude of factors including non-standard use rates (e.g., “20 seconds/1000 cu ft”, “spray 6-8 seconds into nest hole”, “spray as needed”, or “spray until wet) and estimations of the magnitude of use in a given area (e.g., a neighborhood or campsite) at a given time. For similar reasons ecological risks cannot be assessed in the standard way through comparison of RQs and Levels of Concern (LOCs).  The approach used in this risk assessment is to use available tools and information to determine the amount of allethrin use in outdoor and indoor environments that would result in exceedances of LOCs.

Information regarding exposure includes the following factors: 1) small amounts are used outdoors at one time, 2) most outdoor uses are limited to spot treatments, and 3) methods of application (i.e., spray cans, coils, foggers) do not promote large spatial applications.  Additionally, based on submitted data, there is a tendency for allethrins to sorb to surface soils, particularly in soils that are not low in organic matter.  Furthermore, synthetic pyrethroids as a class tend to photodegrade fairly quickly, and, as an early-generation pyrethroid, allethrin is one of the least persistent pyrethroids.  
Although there are uncertainties regarding the extent of use in residential settings, the cumulative exposure from spot treatments is not likely to be substantial.  Additionally, based on SMART meeting information provided by the technical registrants, allethrins outdoor use generally totals less than 10,000 pounds active ingredient per year nationally.  

Outdoor Uses

As an example of the low use rates and, thus, limited exposure expected from the supported uses, we evaluated a product designed to kill wasps and ants [Rainbow Wasp and Ant Spray (EPA Reg. No.: 13283-13].  At the highest calculated use rate [0.00032 lbs/ft2 (see Table 4])], the equivalent rate per acre is 13.76 lbs a.i./acre.  However, to actually apply this amount would take a considerable amount of product.  For example, a can of this product contains 340 g of product and 0.884 g a.i. (0.26% allethrin).  A single 3-sec application on a target area of 1,000 cm2 (the typical application rate and the estimated size of a hive) at a discharge rate of 20g of product/sec results in 0.156 g of a.i/application.  Based on this, and if an entire acre were sprayed at the rate used on the hive, it would require 7,242 cans of product to reach the 13.76 lbs a.i./acre rate.  
Another example to illustrate the limited exposure expected from low allethrin application rates involves using T-REX to model exposure concentrations.  This is used strictly for illustrative purposes since the applications modeled do not necessarily reflect maximum use rates, T-REX was developed for large-scale (e.g., agricultural) uses, and T-REX was not developed to model exposure concentrations from common residential application methods such as those associated with allethrins (e.g., hand-held aerosol spray cans).  
Using the highest estimated use rate for Rainbow Wasp and Ant spray (13.8 lb a.i./acre), several of the calculated avian RQs using T-REX are higher than the acute risk and/or the acute endangered species LOCs (RQs range from 2.58 for a 20g bird that eats short grass to 0.02 for a 1,000g bird that eats fruits and pods) using upper bound Kenaga values (see APPENDIX I).  Using mean Kenaga values results in some RQs above the acute endangered species LOC, but only one RQ is above the acute risk LOC (RQs range from 0.91 for a 20g bird that eats short grass to 0.01 for a 1,000g bird that eats fruits and pods).  However, this application rate is not realistic, because it would require roughly 7,242 cans to reach the 13.8 lb a.i./acre application rate.  In fact, for any of the avian RQs to reach the acute risk LOC of 0.5 requires an application rate of 2.7 lb a.i./acre (1,421 cans) using upper bound Kenaga values, and the only ‘weight/food category’ that exceeds this LOC at this application rate is a 20g bird that eats short grass.  Additionally, for any of the avian RQs to reach the acute endangered species LOC of 0.1, using upper bound Kenaga values, requires an application rate of 0.5 lb a.i./acre (263 cans), and, again, the only avian ‘weight/food category’ that exceeds this LOC at this application rate is a 20g bird that eats short grass.  

Furthermore, an adult bobwhite quail weighing 206.4 g (MRID 123339) would have to be gavaged with almost half a can of wasp spray [160 g (5.6 ounces) of product], more than 75% of its body weight, to reach the LD50 concentration of 2030 mg a.i./kg-bw.  For most birds, if their entire daily diet was made up solely of the wasp spray, their allethrin exposure levels would not reach the avian LD50 value; the exception is for 20 g birds [20 g birds eat 22.8 g diet/day
 = 2,964 mg a.i./kg-bw; 100 g bird eats 64.9 g diet/day = 1687 mg a.i./kg b-w; 1000 g bird eats 291 g diet/day = 757 mg a.i./kg b-w].  Again, these are unrealistic scenarios, but they are provided to illustrate the low risk to birds from allethrin use.

For mammals, using T-REX, an application rate of 0.4 lb a.i./acre (211 cans of wasp and hornet spray) is required for an RQ to exceed the acute endangered species LOC of 0.1 using upper bound Kenaga values.  The only food/size category that exceeds the acute endangered species LOC at this use rate is the ‘short grass/15g mammal’ category.  Again, using upper bound Kenaga values, the chronic endangered species LOC of 1 is exceeded at an application rate of 0.13 lb a.i./acre (69 cans) for dose-based calculations and 1.1 lb a.i./acre (580 cans) for dietary-based calculations.  The only categories that exceed the LOC at these application rates are the ‘short grass’ and ‘short grass/15g mammal’ categories, respectively.
Considering the limitations discussed above, T-REX can also be used to illustrate expected concentrations on terrestrial invertebrates.  Based on an average fresh weight per honey bee of 128 milligrams, the LD50 of honey bees (3.9 µg/bee) can be multiplied by 7.8 to determine the ppm toxicity (Mayer and Johansen, 1990).  Therefore, the contact LD50 of 3.4 µg/bee for allethrins can be converted to 26.5 ppm.  Using the ‘fruits/pods/seeds/large insects’ category in T-REX as a surrogate for bees and an application rate of 13.8 lb a.i./acre results in an EEC for bees of 207 ppm using upper bound Kenaga values.  This equates to an RQ of 7.8.  The Agency does not currently have standard LOCs for terrestrial invertebrates.  For illustration purposes, we use the LOCs for other terrestrial animals here (i.e., acute risk LOC = 0.5; acute endangered species LOC = 0.1).  Using upper bound Kenaga values, the application rate needed to reach the acute risk LOC for bees is 3.5 lb a.i./acre (1,842 cans), and the application rate needed to reach the endangered species LOC is 0.18 lb a.i./acre (95 cans).

As above, for illustrative purposes, we determined the aquatic exposure that would result from spraying a can of Rainbow Wasp and Ant Spray (EPA Reg. No.: 13283-13), directly into the standard pond used in OPP aquatic exposure model standard scenarios.  Based on a pond volume of 20 million liters and a total of 0.884 g of allethrin (a.i.), and assuming no degradation or sorption, the resulting concentration in the pond would be 0.0442 ppb.  In order to achieve an exposure concentration equal to the toxic endpoints of concern for freshwater invertebrates (LC50 = 2.1 ppb) and freshwater fish (LC50 = 7.9 ppb), it would require the direct spraying of approximately 48 and 179 cans, respectively.  To exceed the acute endangered species LOC of 0.05 for aquatic animals would require the simultaneous release into a standard farm pond of 2.4 cans (for freshwater invertebrates) and 9 cans (for freshwater fish).   

It would require the simultaneous release of even more bottles of pet shampoo containing allethrin into a pond of a similar volume to reach an exposure concentration equal to the toxic endpoints of concern for freshwater animals.  A ‘super size’ bottle (21.6 fluid ounces) of Hartz Control Flea and Tick Conditioning Shampoo for Dogs (EPA Reg. No.: 2596-124) contains 0.109% allethrin (a.i.).  Assuming a conservative specific gravity for shampoo of 1.2 g/ml, a 21.6 ounce bottle of shampoo contains 766.6 g of product, including 0.836 g a.i.  Therefore, a bottle of this dog shampoo contains less active ingredient than a can of the wasp and hornet spray used in the example above and correspondingly higher numbers of bottles of shampoo would have to be released into into the pond to result in risk exceedances.
The application rates for outdoor foggers and mats/coils are considerably lower than the rates for wasp and hornet sprays (Table 4), but foggers and mats/coils are meant to cover a wider area than wasp and hornet sprays, and, therefore, we consider them here (our discussion is limited to foggers since they have a higher application rate than mats/coils).  In a search of the Pesticide Product Information System (PPIS), we found one product label for an outdoor fogger that stipulated an application rate on a per acre basis; the label for Whitmire PT 566 HC Insect Fogger (0.25% a.i.) (Reg No.: 499-GRG) states to apply the product at 60 – 80 sec/acre for ‘Outdoor Ground Application’.  Using the fogger application rate from the SMART meeting (i.e., 6 g product/sec discharge rate) equates to 480 g of product/acre for an 80 sec discharge which results in an application rate of 0.0026 lb a.i./acre (1.2 g a.i./acre).

For birds, using T-REX and upper bound Kenaga values, all acute RQs (for all weights/food categories) equal 0 at an application rate of 0.0026 lb a.i./acre.  For any of the avian RQs to reach the acute endangered species LOC of 0.1, using upper bound Kenaga values, an application rate of 0.5 lb a.i./acre (192 applications) is required, and the only avian ‘weight/food category’ that exceeds this LOC at this application rate is a 20g bird that eats short grass.

For mammals, an application rate of 0.4 lb a.i./acre (154 applications of Whitmore PT 566 HC Insect Fogger) is required for an RQ to exceed the acute endangered species LOC of 0.1, using upper bound Kenaga values.  Again, using upper bound Kenaga values, the chronic endangered species LOC of 1 is exceeded at an application rate of 0.13 lb a.i./acre (50 applications) for dose-based calculations and 1.1 lb a.i./acre (424 applications) for diet-based calculations.  
For bees, the ‘Fruits/pods/seeds/large insects’ EEC from T-REX equals 0.04 ppm for an application rate of 0.0026 lb a.i./acre.  Converting the contact LD50 of 3.4 µg/bee for allethrins to 26.5 ppm (see above) equals an RQ of 0.0015.  Using the acute endangered species LOC for other terrestrial animals (i.e., LOC = 0.1) and upper bound Kenaga values, the application rate needed to reach the endangered species LOC is 0.18 lb a.i./acre (69 applications).

The highest per acre application rate we found for an allethrin outdoor fogger in our search of the PPIS was for Raid Yard Guard Outdoor Fogger Formula VII (Reg. No.: 4822-394).  This product (0.14% a.i.) is a total release fogger (i.e., the contents of the entire can are released during one application; up to 765 g of product/can) which equates to 1.07 g a.i./application (i.e., 1 can).  The label on the product states, “kills bugs up to 20 ft away”, therefore, a conservative target area for one can is 15 ft x 15 ft (225 ft2).  If a can was released every 225 ft2 until an acre was covered, which would require 194 cans, this would result in an application rate of 0.466 lb a.i./acre.  Using T-REX, this is below the rate that would result in RQs above the acute avian endangered species LOC.  For terrestrial invertebrates, the application rate needed to reach the endangered species LOC is 0.18 lb a.i./acre (75 cans).  For mammals, this application rate (0.466 a.i./acre, requiring 194 cans) is slightly higher than the application rate (0.4 lb a.i./acre, requiring 167 cans) that exceeds the acute endangered species LOC.  To exceed the chronic endangered species LOC for mammals requires an application rate of 0.13 lb a.i./acre (54 cans) for dose-based calculations, and 1.1 lb a.i./acre (459 cans) for diet-based calculations. 

Based on qualitative information and considering the examples above, although the allethrins may be slightly persistent in the environment, the supported outdoor allethrin uses are expected to result in exposure levels below Agency acute LOCs for non-target organisms in both aquatic and terrestrial environments.  Therefore, the likelihood of adverse effects from acute exposure is concluded to be low.  The likelihood of adverse effects from chronic exposure to mammals is also considered low, however, the potential risk to all other taxa from chronic exposure to allethrins cannot be assessed at this time due to a lack of data.

Indoor Uses

Because there is potential for discharge of allethrins into surface water from indoor uses, resulting from discharge of effluent from Publicly Owned Treatment Works (POTW) in a municipality in which allethrin-containing pet shampoos or dips were used, EECs are estimated using multiple conservative assumptions and the USEPA OPPT Down-the-Drain component of the E-FAST model.  
· It was assumed that the water flowing through the treatment works was maintained at a neutral pH (7), although a range of pH 5.8- 10.3 is possible (http://www.mass.gov/dep/water/wastewater/gwstudy.pdf) and alkaline pH’s are likely at plants using certain water treatment processes.  Maintenance at a neutral pH would preclude any hydrolysis, but maintenance at an alkaline pH would result in rapid hydrolysis of allethrin.  

· It was also assumed that biodegradation would be insignificant during the time the compounds were in residence at the treatment plant, and that adsorption to the biofilm and organic solids would also be negligible during that time.  Both of these assumptions are conservative since allethrin is known to biodegrade in aerobic soil and has a tendency to bind to soil organic matter.


Given the use of a dog shampoo containing 0.1% allethrin at a rate of 2 ounces (59 mL) by a family of four, it is estimated (assuming there are 0.059 g of allethrin in the 59 mL of shampoo) that the concentration in the total waste stream from the single home on the day of use would be 0.038 mg/L or 38 µg/L.  This value was calculated based on the assumption (taken from the Down-the-Drain component of the E-FAST model) that the 50th percentile per capita daily indoor water usage is 388 L per person, or 1552 liters per day for a family of four.  This value would then be further diluted by wastewater flows from other households not using an allethrin pet shampoo or dip as well as wastewater from other sources (light commercial processes, restaurants, hospitals, businesses, etc.).  The American Water Works Association estimates that total per capita wastewater production for municipalities is about 689 L/person/day.  Thus, a recalculation of the above would yield an effective single household allethrin concentration of only 21.2 µg/L rather than 38 µg/L.

It was then estimated that in a typical 50,000 person municipality, the number of dogs that must be washed on a given day to reach the endangered species LOC (i.e., 2.1 µg/L X 0.05 = 0.105 µg/L) for freshwater invertebrates, based on the acute toxicity threshold of 2.1 µg/L, would be: 

Number of dogs = [(0.105 µg/L)(50,000 people)(689 L total wastewater/person)]/59,000 µg/dog = 61 dogs.


Thus, if 61 dogs were washed on a given day in a municipality of 50,000 people there would be sufficient allethrin in the untreated municipal wastewater discharge from the POTW (diluted by all wastewater sources and all non-dog washing households, but not accounting for streamflow dilution in the environment) to reach the endangered species threshold for freshwater invertebrates.  Making a conservative assumption to take into account the effect of wastewater treatment in removing allethrin from wastewater discharged from the POTW (i.e. 10% of all allethrin in the municipal waste stream is removed by the POTW processes), the number of dog-washings in a given day needed to exceed the endangered species LOC for freshwater invertebrates increases to approximately 68.  Given the lack of data for chronic toxicity, it could not be determined whether chronic LOCs may be reached.


As stated previously, these assumptions are consertvative.  There is a high potential for allethrin to adsorb to solids or undergo microbial biodegradation in the POTW facility, and there will be dilution of the effluent in both the mixing zone and downstream of the effluent discharge area.  The pH of the effluent leaving the plant will also play a role in the final allethrin concentration in the receiving waters; an alkaline pH will lead to rapid hydrolysis of the compound.  Each of these factors will decrease the concentration of allethrin in the surface water, and thereby decrease the chance of reaching the acute toxic level of concern for freshwater organisms.  However, it remains an uncertainty as to how much each of the factors will affect the concentration of allethrin in the effluent and downstream surface waters.  


A cursory search of the stream dilution ratios for discharge into streams (effluent flow vs. receiving stream flow) for National Pollutant Discharge Elimination Systems (NPDES) permits for wastewater treatment facilities in various states indicates that ratios of 1:1 to 1:3, based on the 7Q10 streamflow (the lowest seven day stream flow expected every ten years) are commonly required.  Thus, a concentration in the effluent (still assuming no hydrolysis, sorption or microbial degradation) of 21.2 µg/L would be diluted to between 7.06 - 10.6 µg/L, with even greater dilution occurring during higher volume streamflow periods.  However, because the resulting concentrations are still above the freshwater invertebrates acute toxicity threshold of  2.1 µg/L and endangered species threshold of 0.105 µg/L, as well as the freshwater fish acute toxicity threshold of 7.8 µg/L, risks from pet shampoo and dip uses cannot be dismissed.
B. Risk Description

1.  Risks to Aquatic Animals
The allethrins are considered very highly toxic to freshwater fish and invertebrates on an acute exposure basis.   SEQ CHAPTER \h \r 1However, the outdoor uses of allethrins should not pose an acute risk to aquatic animals (fish, aquatic-phase amphibians, and invertebrates), in large part because exposure levels are not expected to reach thresholds where adverse effects would be likely for such uses.  Although estimation procedures include multiple conservative assumptions, an acute risk to aquatic animals from indoor uses cannot be dismissed at this time.

Chronic toxicity data are lacking for all aquatic taxa, and in the absence of toxicological data, the Agency typically presumes there is a risk.  Furthermore, given that allethrins would be expected to sorb to sediments and not be subject to chemolytic or metabolic degradation [once sorbed] based on their fate properties, there is an uncertainty regarding the potential chronic effects to benthic fauna like chironomids or Hexagenia (which consume soil).  Therefore, the potential risks from chronic exposure to aquatic animals cannot be dismissed at this time.

In addition to uncertainties related to the data gaps discussed previously and an inability to model environmental concentrations, another factor that adds uncertainty to this assessment is that many end-use products that contain an allethrin also contain piperonyl butoxide (a synergist) or other residual pyrethroids which increase the killing efficiency of the formulations.  Piperonyl butoxide blocks the metabolic pathway that would breakdown allethrin and thus extends potential exposure.  Allethrin is primarily used as a knockdown agent on target species and the addition of a synergist contributes to the toxicity of the formulations (Casida and Quistad, 1995).  A study by Federle and Collins (1976) found that water beetles (Peltodytes spp.) were 15 times more sensitive to allethrin when it was mixed with piperonyl butoxide than when it was used alone (the 96-hr LC50 for allethrin was 45 ppb without piperonyl butoxide, but was 3 ppb with piperonyl butoxide).  However, even with the potential for increased toxicity with piperonyl butoxide, the outdoor, residential spot (e.g., wasp and hornet sprays) and parameter treatments (i.e., coils and mats) are not expected to reach water concentrations that would result in risk.  An acute risk to aquatic animals from indoor uses cannot be dismissed at this time. 
2.  Risks to Terrestrial Organisms
On an acute exposure basis, the allethrins are practically nontoxic to birds, moderately toxic to mammals, and moderately toxic to honey bees.  Chronic toxicity data for terrestrial animals are only available for mammals.  These data show that in reproductive tests in laboratory rats, there were no effects on reproductive parameters at the highest level tested (387 mg/kg-bw), however, the allethrins significantly reduced parent body weight and increased liver weight at 130 mg/kg-bw (NOAEL = 13 mg/kg-bw).  We conclude that the outdoor uses of allethrins should not pose an acute risk to terrestrial animals or a chronic risk to mammals, in large part because exposure levels are not expected to reach thresholds where adverse effects would be likely for such uses.  
Piperonyl butoxide has been shown to increase the sensitivity of terrestrial invertebrates to allethrins.  Adams (1998) reports that the LD50 for the flour beetle (Tribolium castaneum) exposed to allethrin is 0.388 mg/0.03 mL dose, while the LD50 for this same species is 0.097 mg/0.03 mL dose when exposed to allethrin and piperonyl butoxide (making allethrin mixed with piperonyl butoxide 4 times more toxic than allethrin alone).  Flour beetles were 2.5 times more sensitive to bioallethrin when it was mixed with piperonyl butoxide (LD50 = 0.151 mg/0.03 mL dose) than when the insects were exposed to only bioallethrin (LD50 = 0.059 mg/0.03 mL dose).  Results were even more extreme with pyrethrin-resistant grain weevils (Sitophilus granaries).  Grain weevils were 66.2 times more sensitive to allethrin mixed with piperonyl butoxide (LD50 = 47.9 mg/0.03 mL dose) than to allethrin alone (LD50 = 0.724 mg/0.03 mL dose); and 152 times more sensitive to bioallethrin mixed with piperonyl butoxide (LD50 = 43.7 mg/0.03 mL dose) than to bioallethrin alone (LD50 = 0.288 mg/0.03 mL dose).

Although risks from acute exposure to non-target terrestrial animals (even terrestrial invertebrates which are more sensitive to allethrins than birds and mammals) are not expected because of low use rates, these factors add uncertainties to our conclusions.  Furthermore, the lack of data on effects from chronic exposure to allethrins for non-mammalian terrestrial animals precludes a conclusion regarding the potential for chronic risk to birds and terrestrial invertebrates.  Therefore, a risk to these taxa from chronic exposure to allethrins is presumed.

3.  Plants
 SEQ CHAPTER \h \r 1No guideline data were submitted to evaluate the risk of allethrin exposure to non-target plants, however, the allethrins are not expected to induce phytotoxic effects because of their neural toxic mode of action.  Furthermore, a packet of efficacy studies provided by the registrant showed no phytotoxic effects.
4.  Review of Incident Data
 SEQ CHAPTER \h \r 1A search of the EIIS (Environmental Incident Information System) database for ecological incidents (run on Dec. 2, 2005) identified a total of one ecological incident involving an allethrin (allethrin; PC Code: 004001) (Incident no.: I012970-013).  The allethrin involved in the incident is no longer registered (i.e., all of its uses have been cancelled).  The incident occurred on a fish farm in Ventura County, CA, in Dec. 2000, and it involved the death of 13,000 rainbow trout.  The reported cause of the incident was an act of sabotage (i.e., it was the result of intentional misuse).  The certainty index was reported as “highly probable” and it was reported that, “(t)here seemed to be no doubt about the cause of the fish kill,” although no tissue or water samples were reported.  Because the number of documented kills in EIIS is believed to be a very small fraction of total mortality caused by pesticides for a variety of reasons, absence of reports does not necessarily provide evidence of an absence of incidents given the nature of the incident reporting.  
5.  Federally Threatened and Endangered (Listed) Species Concerns

a.  Action Area
 SEQ CHAPTER \h \r 1For listed species assessment purposes, the action area is considered to be the area affected directly or indirectly by the Federal action and not merely the immediate area involved in the action.  At the initial screening-level, the risk assessment considers broadly described taxonomic groups and conservatively assumes that listed species within those broad groups are located on or adjacent to the treated site and aquatic organisms are assumed to be located in a surface water body adjacent to the treated site.  The assessment also assumes that the listed species are located within an assumed area which has the relatively highest potential exposure to the pesticide, and that exposures are likely to decrease with distance from the treatment area.  

If the assumptions associated with the screening-level action area result in RQs that are below the listed species LOCs, a "no effect" determination conclusion is made with respect to listed species in that taxa, and no further refinement of the action area is necessary.  Furthermore, RQs below the listed species LOCs for a given taxonomic group indicate no concern for indirect effects upon listed species that depend upon the taxonomic group covered by the RQ as a resource.  However, in situations where the screening assumptions lead to RQs in excess of the listed species LOCs for a given taxonomic group, a potential for a "may affect" conclusion exists and may be associated with direct effects on listed species belonging to that taxonomic group or may extend to indirect effects upon listed species that depend upon that taxonomic group as a resource.  In such cases, additional information on the biology of listed species, the locations of these species, and the locations of use sites could be considered to determine the extent to which screening assumptions regarding an action area apply to a particular listed organism.  These subsequent refinement steps could consider how this information would impact the action area for a particular listed organism and may potentially include areas of exposure that are downwind and downstream of the pesticide use site.


b.  Taxonomic Groups Potentially at Risk
 SEQ CHAPTER \h \r 1The Level I screening assessment process for listed species uses the generic taxonomic group-based process to make inferences on direct effect concerns for listed species.  The first iteration of reporting the results of the Level I screening is a listing of pesticide use sites and taxonomic groups for which RQ calculations reveal values that meet or exceed the listed species LOCs (for more information see, USEPA 2004).  Specific levels of concern could not be evaluated for the supported use of allethrin because RQs were not calculated in this assessment, however, acute risks from allethrin outdoor uses to listed species are not expected due to low application rates and the types of uses being assessed (see Table 10).  The potential for acute risk to aquatic animals from indoor uses, however, cannot be dismissed because of the potential for exposure via wastewater.  Furthermore, the potential for chronic risk to any listed animal cannot be dismissed at this time because of a lack of available data.  

Table 10.  Listed species acute risks associated with direct or indirect effects due to applications of allethrins for all residential uses (indoor or outdoor)1.

	Listed Taxon
	Direct Effects
	Indirect Effects2

	Terrestrial and semi-aquatic plants – monocots
	None3
	Possible2

	Terrestrial and semi-aquatic plants - dicots
	None3
	Possible

	Insects
	None
	Possible

	Birds
	No acute/ Possible chronic2 
	Possible

	Terrestrial phase amphibians
	No acute/ Possible chronic2
	Possible

	Reptiles
	No acute/ Possible chronic2
	Possible

	Mammals
	None
	Possible

	Aquatic vascular plants
	None3
	Possible

	Freshwater fish
	Possible acute/ Possible chronic2 
	Possible

	Aquatic phase amphibians
	Possible acute/ Possible chronic2
	Possible

	Freshwater crustaceans
	Possible acute/ Possible chronic2
	Possible

	Mollusks
	Possible acute/ Possible chronic2
	Possible

	Marine/estuarine fish
	Possible acute/ Possible chronic4
	Possible

	Marine/estuarine crustaceans
	Possible acute/ Possible chronic4
	Possible


1Although, LOCs were not calculated, exposures are expected to be below all Agency acute LOCs for all outdoor uses.

2 Because of a lack of chronic data for all taxa except mammals, the potential for chronic direct effects or indirect effects cannot be dismissed.

3 No guideline data were submitted to evaluate the risk of allethrin exposure to non-target plants, however, the allethrins are not expected to induce phytotoxic effects because of their neural toxic mode of action.
4 No acute or chronic data are available.
C. Description of Assumptions, Limitations, Uncertainties, Strengths, and Data Gaps


Although this assessment focuses on esbiol, esbiothrin, bioallethrin, and pynamin forte, data from all of the allethrin compounds (including allethrin) were bridged, since the allethrin compounds are nearly identical except in the ratios and amounts of the major isomers in the mixtures, and we assume that the isomers are equipotent due to a lack of conclusive data demonstrating otherwise.  Additionally, to more fully characterize the environmental fate and transport of the allethrins, some of the data for the structurally similar but naturally occurring compound pyrethrin 1 have been considered in addition to the submitted data for the allethrins.  Using surrogate data in the absence of direct data on the active ingredient being assessed decreases confidence in the assessment.  

Another major uncertainty in this assessment is that standard use rates typically reported for agricultural chemicals (i.e., lb a.i./acre) are not applicable for allethrin end use products, and, in most cases, maximum application rates cannot be calculated from label language.  For example, label use rates are reported as duration per area for sprays (e.g., “20 seconds/1000 cu ft” or “spray 6-8 seconds into nest hole”), “spray as needed”, or “spray until wet”.
The allethrins do not have agricultural uses and cannot be modeled using the standard Agency scenarios generated for agricultural crops or turf.  This comprises an uncertainty in this risk assessment, as EECs could not be calculated for residential (urban), outdoor uses.  However, the potential for the allethrins to reach non-target areas in concentrations large enough to cause environmental risk is considered minimal based on the supported uses (inclusive of use type, formulations, and application type and rates).  While it is likely that pesticide in runoff in urban areas is impacted by inadvertent application of lawn-care products to impermeable surfaces or other treatments that could result in runoff (driveways, sidewalks or road surfaces adjacent to lawns), a standard method for assessing exposure from such uses has not been developed, and data on deposition/degradation/resuspension and washoff from impermeable surfaces are not available.  

Many end-use products that contain an allethrin also contain synergists like  SEQ CHAPTER \h \r 1piperonyl butoxide or other residual pyrethroids.  Piperonyl butoxide has been shown to enhance the toxicity of the formulations and can increase the sensitivity of aquatic and terrestrial taxa to pyrethroids (Adams, 1998; Casida and Quistad, 1995; Federle and Collins, 1976), however, the magnitude of its effects when mixed with allethrins is not known.  

Additionally, the allethrins can cause paralysis in animals at lower concentrations than those causing death, and such paralysis could lead to mortality not directly related to the toxicity of the compound (e.g., predation).  Therefore, the acute endpoints used in this assessment which do not account for such sub-lethal effects may not be conservative in this respect.  
No allethrin toxicity data are available for estuarine/marine animals.  Data are also lacking for chronic exposure for all taxa except mammals.  Furthermore, no guideline data were submitted to evaluate the risk of allethrin exposure to plants.  As noted above, no phytotoxicity data are available, but risks to plants are not expected, due to the mode of action of allethrins.  
The environmental fate database for the allethrins is extremely sparse, with a single acceptable study (mobility) submitted to date.  Data gaps include photodegradation on soil, aquatic metabolism (both aerobic and anaerobic), and bioaccumulation in fish.  The aqueous photolysis study was not acceptable, but provides some information on the expected rate of photodegradation.  The hydrolysis study was classified “supplemental”.  Also, the two submitted aerobic soil metabolism studies, while scientifically valid on an individual basis, are both classified “supplemental” due to discrepancies between the results of the two studies.  Bridging data for the structurally similar but naturally occurring compound pyrethrin 1 indicate that the potential for bioaccumulation in fish may be high, but also indicate that photolysis of the allethrins should occur rapidly in shallow clear water. 

Despite these assumptions and uncertainties, the supported outdoor allethrin uses are expected to result in exposure levels below Agency acute LOCs for non-target organisms in both aquatic and terrestrial environments.  Therefore, the likelihood of adverse effects from acute exposure is concluded to be low.  The likelihood of adverse effects from chronic exposure to mammals is also considered low, however, the potential risk to all other taxa from chronic exposure to allethrins cannot be assessed at this time due to a lack of data.  Additionally, the potential risk to aquatic organisms from acute exposure in surface water resulting from indoor uses (e.g., pet shampoos being washed down the drain) could not be dismissed.
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APPENDIX A:

Environmental Fate Study Summaries

Hydrolysis


Cyclopentenyl ring-labeled [3-14C]d-trans allethrin [(4'RS)-3-allyl-2-methyl-4-oxocyclopent-2-enyl (1R)-trans-chrysanthemate] transformed rapidly with a half-life of 4.3 days in sterile aqueous pH 9 buffered solutions that were incubated at 25 C in the dark for up to 16 days; the compound was essentially stable in pH 5 and 7 solutions incubated under similar conditions for 32 days (MRID 41504401).  At pH 9, [14C] d-trans allethrin was 98.6-99.2% of the applied radioactivity immediately posttreatment, 64.2-64.4% at 48 hours, 39.8-41.1% at 101.5 hours, and 8.0% at 389.5 hours.  Three major degradates were identified in the pH 9 solutions.  Allethrolone was present at 11.0% by 48 hours, was a maximum of 18.9% of the applied at 171 hours and was still present at 18.8% at 389.5 hours (study termination).  Compound 1A was present at 17.4% by 101.5 hours, and a maximum of 34.9% at 389.5 hours.  Compound 2A was present at 15.5% by 48 hours, was a maximum of 28.7% at 171 hours, and was 24.0% of the applied by 389.5 hours.  Unidentified compounds were generally <1.6% throughout the study, but were a total of 9.05% at 389.5 days.  Although structures were presented for compounds 1A and 2A, the chemical names were not provided.  Both compounds were identified as isomeric bicyclic ketones.  This study is classified as supplemental, as the pH 9 experiment was not conducted for a sufficient length of time to identify the patterns of formation and decline for the degradates, one of which was at its maximum at the end of the study period.  

Aqueous Photolysis


Cyclopentenyl ring-labeled [3-14C]d-trans allethrin [(4'RS)-3-allyl-2-methyl-4-oxocyclopent-2-enyl (1R)-trans-chrysanthemate; radiochemical purity 99.3%, specific activity 44.2 mCi/mMol, Sumitomo] degraded with a half-life of approximately 48 hours in a buffered (pH 5) aqueous solution that was maintained at 25 oC while irradiated outdoors in California (37.45(N, 122.26(W; during December 1989 and January 1990) for 48 hours (MRID 41504402).  Two major degradates were identified in the irradiated solutions.  Allethrolone ranged from 2.4 to 3.7% of the applied with no discernable pattern between 3 and 48 hours posttreatment, and was 9.8% at 72 and 120 hours.  Dihydroxy-allethrolone was 6% and 6.1% of the applied at 24 and 48 hours posttreatment, respectively, then was 22.4% at 72 hours, and 34.9% at 120 hours.  In the dark controls, allethrolone was <1.6% of the applied (maximum at 120 hours), and dihydroxy-allethrolone was not detected.  Up to 27 "unknowns," totaling a maximum of 37.6% of the applied, were isolated from the irradiated and dark control solutions; no single unknown was present at >10%.  14CO2 totaled 3.8 and 4.9% of the applied from the irradiated and dark control solutions at 48 hours, respectively; and was 2.4 and 2.1% from the irradiated and dark control solutions at 120 hours, respectively.  This study is classified as unacceptable, as an accurate photodegradation half-life cannot be calculated from the data provided.  The experiment was conducted in two parts, and insufficient information was provided to allow the data to be combined.  Neither experiment was in itself sufficient to meet data requirements.  The 48-hour exposure experiment was terminated before the half-life of bioallethrin occurred; the 120-hour experiment was sampled only at 72 and 120 hours, and the application rate was not confirmed.  Also, the results of the dark control (pH 5) solutions are not in agreement with those of the submitted hydrolysis study (MRID 41504401), in which it was demonstrated that bioallethrin is stable to hydrolysis at pH 5.  In this photolysis study, however, (unexplained) degradation was observed in the pH 5 dark control solutions.  Thus, it could not be confirmed that the degradation observed in the irradiated samples was due solely to photodegradation, and a corrected (to account for hydrolysis) photodegradation half-life could not be determined.  It is most probable that the apparent “degradation” observed in the dark controls, which did not follow a discernable pattern, was actually due to material loss.  While the study is somewhat useful in that it shows that photodegradation of the compound likely occurs rapidly in water, the data obtained in the studies was insufficient to show the patterns of formation and decline for the degradates. 
Aerobic Soil Metabolism


The biodegradation of acid-labeled and alcohol-labeled [3-14C]d-trans allethrin [(4'RS)-3-allyl-2-methyl-4-oxocyclopent-2-enyl (1R)-trans-chrysanthemate was studied separately at 1.5 ppm (approx. 26 times the maximum field rate) in aerobic sandy loam soils that were incubated in darkness for 6 months at 25 C while maintained at 75% of 0.33 bar moisture content.  Both studies were initially classified as unacceptable due to discrepancies in the degradation rates between the studies.  For the purposes of assessing risks, however, and because each study is scientifically valid on an individual basis, the studies are now classified as “supplemental.”  Under the persistence scale of Goring et al. (1994), half-lives from both studies indicate that the allethrins will be slightly persistent in soil.


The acid-labeled d-trans allethrin degraded with a half-life of 16.9-22.0 days (MRID 42336501).  The major degradate (1R, 3R)-2,2-dimethyl-3- carboxycyclopropanecarboxylic acid (COOH-CA), which was present at day 1, was a maximum of 31.0% of the applied at 2 months and decreased to 26.5% by 6 months.  The major degradate CO2 38.7% of the applied by 6 months, and bound residues accounted for >40% of the applied by that time.  The minor degradate (1R, 3R)-2,2-dimethyl-3- (2-methylprop-1-enyl)cyclopropanecarboxylic acid (d-t-CRA) was present at day 1, was a maximum of 6.0% of the applied at 4 months and was 3.01% at 6 months.


The alcohol-labeled d-trans allethrin degraded with a half-life of 40.1-42.5 (MRID 42336502).  The major degradate 4-allyl-2-hydroxy-3-methyl-5-oxocyclopentene (dl-ALON) was present at day 0, was a maximum of 27.6% of the applied by day 7, and was 7.04% by 6 months.  The major degradate CO2 was present at approximately 71% of the applied at 6 months.  Bound residues accounted for a maximum of 19.4% of the applied by 4 months.  
Leaching & Adsorption/Desorption


The mobility of cyclopentenyl ring-labeled [3-14C]d-trans allethrin [(4'RS)-3-allyl-2-methyl-4-oxocyclopent-2-enyl (1R)-trans-chrysanthemate was studied in silt loam, clay loam, sandy loam, and sand soils in a batch equilibrium experiment (MRID 41900401).  The soils were equilibrated in 1:20 (w:v) soil:0.01 M calcium chloride solution slurries in the dark for 24 hours at 25oC.  Freundlich Kads values were 4.1 mL/g for the sand soil, 6.2 mL/g for the sandy loam soil, 15.8 mL/g for the silt loam soil, and 25.9 mL/g for the clay loam soil; respective Koc values were 1409, 1358, 1134, and 1718.  Based on the McCall Classification, these Koc values indicate that d-trans allethrin can be expected to have low mobility in soil.  Freundlich Kdes values were 9.3 mL/g for the sand soil, 8.8 mL/g for the sandy loam soil, 22.1 mL/g for the silt loam soil, and 37.0 mL/g for the clay loam soil; Koc values for desorption ranged from 1592 to 3212.  This study is classified as acceptable and provides adequate data for the risk assessment.

APPENDIX B:
Chemical Structure of the Allethrin Isomers
d-trans chrysanthemic acid of d-allethrolone (most insecticidally active isomer)

d-trans chrysanthemic acid of l-allethrolone

l-trans chrysanthemic acid of d-allethrolone

l-trans chrysanthemic acid of l-allethrolone

d-cis chrysanthemic acid of d-allethrolone

d-cis chrysanthemic acid of l-allethrolone

l-cis chrysanthemic acid of d-allethrolone

l-cis chrysanthemic acid of l-allethrolone
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APPENDIX C: 
Summary of Submitted Toxicity Studies for Animals Exposed to Allethrins

Aquatic Organisms:

	SPECIES
	CHEM./

(PC CODE)
	END-POINT
	DUR-ATION (hrs)
	CONC. MEAN (ppb)
	EXPO-SURE TYPE
	CATEGORY
	MRID #

	Freshwater Fish

	Salmo gairdneri

Rainbow Trout
	Allethrin/

004001
	LC50
	96
	19.0
	Static (S)
	Supplemental1
	40098001

	
	Bioallethrin/

004003
	LC50
	96
	13.9

(11.8 – 17.9)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	17.5

(13.1 – 23.4)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	9.7

(8.0 – 11.6)
	Flow-through (F)
	Supplemental
	40098001

	
	
	LC50
	96
	--
	S
	Invalid2
	31368

	Oncorhynchus mykiss

Steelhead Trout
	Bioallethrin/

004003
	LC50
	96
	17.5

(13.1 – 23.4)
	S
	Supplemental
	122546

	
	
	LC50
	96
	9.7

(8.0 – 11.6)
	F
	Supplemental
	122546

	Oncorhynchus kisutch

Coho Salmon
	Bioallethrin/

004003
	LC50
	96
	22.2

(20.6 – 23.9)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	2.6*

(1.8 – 3.5)
	F
	Supplemental
	40098001

	
	
	LC50
	96
	22.2

(20.6 – 23.9)
	S
	Supplemental
	122546

	
	
	LC50
	96
	9.4 

(7.91 – 11.2)
	F
	Supplemental
	122546

	Salvelinus namaycush

Lake Trout
	Bioallethrin/

004003
	LC50
	96
	17.3

(14.9 – 20.0)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	16.0*

(14.3 – 17.8)
	F
	Supplemental
	40098001

	Esox lucius

Northern Pike
	Bioallethrin/

004003
	LC50
	96
	3.3*

(3.0 – 3.6)
	F
	Supplemental
	40098001

	 SEQ CHAPTER \h \r 1Lepomis macrochirus
Bluegill Sunfish
	Allethrin/

004001
	LC50
	96
	56.0
	S
	Supplemental
	40098001

	
	Bioallethrin/

004003
	LC50
	96
	47.0

(39.8 – 55.5)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	47.0

(40.0 – 55.2)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	35.0

(31.4 – 39.0)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	56.0

(47.3 – 66.3)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	56

(44.5 – 70.5)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	60.0

(52.1 – 69.1)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	49.0

(42.7 – 56.2)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	49.0

(42.7 – 56.2)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	42.5

(33.4 – 54.1)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	22.5

(20.5 – 24.7)
	F
	Supplemental
	40098001

	
	
	LC50
	96
	40.0

(36.0 – 44.4)
	7 day degra
	Supplemental
	40098001

	
	
	LC50
	96
	34.3

(30.8 – 38.2)
	7 day degra
	Supplemental
	40098001

	
	
	LC50
	96
	74.0

(64.5 – 85.9)
	7 day degra
	Supplemental
	40098001

	
	
	LC50
	96
	--
	S
	Invalid2
	31368

	
	Esbiol/

004004
	LC50
	96
	23.6

(18.8 – 29.6)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	27.6

(24.5 – 31.1)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	39.0

(33.5 – 45.4)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	30.0

(25.4 – 35.4)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	36.0

(32.2 – 40.3)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	>25
	S
	Supplemental
	40098001

	
	
	LC50
	96
	>25
	S
	Supplemental
	40098001

	
	
	LC50
	96
	33.8

(30.4 – 37.6)
	7 day degra
	Supplemental
	40098001

	
	
	LC50
	96
	44.3

(38.2 – 51.3)
	7 day degra
	Supplemental
	40098001

	
	
	LC50
	96
	53.8

(42.9 – 67.4)
	7 day degra
	Supplemental
	40098001

	 SEQ CHAPTER \h \r 1Pimephales promelas
Fathead Minnow
	Bioallethrin/

004003
	LC50
	96
	48.0

(34.9 – 66.0)
	F
	Supplemental
	40098001

	
	
	LC50
	96
	69.0

(53.8 – 88.4)
	F
	Supplemental
	40098001

	
	Esbiol/

004004
	LC50
	96
	80.0

(65.9 – 97.1)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	53.0

(35.8 – 78.3)
	F
	Supplemental
	40098001

	
	
	LC50
	96
	80.0

(65.9 – 97.1)
	S
	Supplemental
	122546

	Catostomus commersoni

White Sucker
	Bioallethrin/

004003
	LC50
	96
	12.4*

(10.5 – 14.6)
	F
	Supplemental
	40098001

	Ictalurus punctatus

Channel Catfish
	Bioallethrin/

004003
	LC50
	96
	>30.0
	S
	Supplemental
	40098001

	
	
	LC50
	96
	27.0

(22.4 – 32.6)
	F
	Supplemental
	40098001

	
	
	LC50
	96
	>30.1
	S
	Supplemental
	122546

	
	
	LC50
	96
	27.0

(22.4 – 32.6)
	F
	Supplemental
	122546

	
	Esbiol/

004004
	LC50
	96
	14.6

(10.1 – 21.0)
	F
	Supplemental
	40098001

	
	
	LC50
	96
	14.6

(10.1 – 21.1)
	F
	Supplemental
	122546

	Perca flavescens

Yellow Perch
	Bioallethrin/

004003
	LC50
	96
	9.9*

(9.17 – 10.7)
	F
	Supplemental
	40098001

	
	
	LC50
	96
	9.9*
(9.17 – 10.7)
	F
	Supplemental
	122546

	
	Esbiol/

004004
	LC50
	96
	7.8

(6.5 – 9.4)
	S
	Supplemental
	40098001

	
	
	LC50
	96
	7.8

(6.5 – 9.3)
	S
	Supplemental
	122546

	Micropterus dolomieui

Smallmouth Bass
	Bioallethrin/

004003
	LC50
	96
	7.7*

(5.8 – 10.2)
	F
	Supplemental
	40098001

	Micropterus salmoides
Largemouth Bass
	Bioallethrin/

004003
	LC50
	96
	>12*
	F
	Supplemental
	40098001

	Freshwater Invertebrates

	Daphnia pulex
Waterflea
	Allethrin/

004001
	EC50
	48
	21.0 

(19.0 -35.0)
	S
	Supplemental
	40098001

	
	Bioallethrin/

004003
	LC50
	96
	33

(10.0 – 70.0)
	S
	Invalid3
	27546

	
	Esbiothrin/

004007
	EC50
	48
	8.9

(7.5 – 11)
	S
	Acceptable
	43235801

	Simocephalus serrulatus
Waterflea
	Allethrin/

004001
	EC50
	48
	56 

(40.0 -78.0)
	S
	Supplemental
	40098001

	Gammarus fasciatus

Scud
	Allethrin/

004001
	LC50
	96
	84
(5.0 – 12.0)
	S
	Supplemental
	40098001

	Pteronarcys californica

Stonefly
	Allethrin/

004001
	LC50
	96
	2.15
(1.5 – 2.9)
	S
	Supplemental
	40098001


* Refers to data from fingerlings

1 Although results from Mayer and Ellersieck (1986) (MRID: 40098001) have traditionally been considered ‘core’ or ‘acceptable’ by EFED, EFED is currently re-evaluating the data from these studies to determine if they meet current guideline requirements.  Until this is completed, data from this volume will be considered ‘supplemental’.

2 These studies are deemed ‘invalid’ because they were performed by Industrial BIO-TEST Laboratories, Inc., prior to 1976 when it was determined that the laboratory falsified test results.

3 This study is invalid because: more than 10% of the controls died during testing; the temperature during the study varied more than 1o C (range: 17 – 21o C); information regarding pH, DO, and the actual concentration of the chemical in test treatments was not provided; the amount of a.i. in the technical was not provided.

- Italicized data are assumed to be duplicates (i.e., they are also reported in Mayer and Ellersieck 1986, MRID 40098001)

4 In the Allethrin data table in Mayer and Ellersieck (1986), the 96-hr LC50 for Gammarus fasciatus is listed as 11 µg/L with a 95% CI of 8.0 - 15.0 µg/L.  However, based on the original data source (Sanders, 1972; ECOTOX ref.: 887), this is the LC50 for pyrethrum (and not allethrin).  The LC50 for allethrin should be 8 µg/L with a 95% CI of 5 - 12 µg/L. 
5 In the Allethrin data table in Mayer and Ellersieck (1986), the 96-hr LC50 for Pteronarcys californica is listed as 5.6 µg/L with a 95% CI of 4.9 – 6.4 µg/L.  However, based on the original data source (Sanders and Cope, 1968; ECOTOX ref.: 889), this is the 48-hr LC50.  The 96-hr LC50 for allethrin should be 2.1 µg/L with a 95% CI of 1.5 – 2.9 µg/L. 
Terrestrial Organisms:

	SPECIES
	CHEM./

(PC CODE)
	END-POINT
	DUR-ATION (days)
	CONC. MEAN 
	EXPO-SURE TYPE
	CATE-GORY
	MRID #

	Birds

	Colinus virginianus
Bobwhite Quail
	Esbiol/ 004004
	LC50
	8
	>5,000 mg/kg-diet
	N/A
	Invalid1
	47080

	
	Bioallethrin/

004003
	LD50
	14
	2030 

mg/kg-bw
(1504 – 2738)
	N/A
	Acceptable
	123339

	Anas platyrhynchos

Mallard Duck
	Bioallethrin/

004003
	LC50
	8
	>5,000 mg/kg-diet
	N/A
	Invalid1
	55509

	
	
	LC50
	8
	>5,000 mg/kg-diet
	N/A
	Invalid1
	31369

	
	Pynamin Forte/
004005
	LC50
	8
	>5,620 mg/kg-diet
	N/A
	Acceptable
	27548

	Mammals

	Laboratory rat
	Esbiothrin/ 004007
	LD50
	14
	378 mg/kg-bw
	N/A
	Acceptable
	00151449

	Laboratory rat
	Pynamin Forte/
004005
	NOAEL
	2 generation
	13 mg/kg-bw
	N/A
	Acceptable
	41246801

	Terrestrial Invertebrates

	Apis mellifera

Honey Bee
	Allethrin/

004001
	LD50
	1 

(24 hr)
	3.4 µg/bee
	Contact
	Supplemental
	162751

	
	
	LD50
	1 

(24 hr)
	4.6 µg/bee
	Oral
	Invalid2
	162751

	
	
	LD50
	1 

(24 hr)
	9.1 µg/bee
	Oral
	Supplemental
	162751

	
	
	LD50
	2

(48 hr)
	> 10 µg/bee
	Contact
	Supplemental
	49254


1 These studies are deemed ‘invalid’ because they were performed by Industrial BIO-TEST Laboratories, Inc., prior to 1976 when it was determined that the laboratory falsified test results.

2 The results from several studies are reported; the data from 1965 are classified as invalid because of  SEQ CHAPTER \h \r 1the high rate of control mortality noted in that year.

APPENDIX D:
Summary of Toxicity Studies from ECOTOX for Animals Exposed to Allethrins

Aquatic Organisms:

	SPECIES
	CHEM./

(PC CODE)
	END-POINT
	DUR-ATION (hrs)
	CONC. MEAN (ppb)
	EXPO-SURE TYPE
	CATEGORY
	REFERENCE/ECOTOX NO.

	Freshwater Invertebrate

	Peltodytes spp.
Crawling Water Beetle
	Allethrin/

004001
	LC50
	96
	50.0
	Static
	Supplemental
	Federle and Collins (1976)/7775

	Gammarus lacustris

Scud
	Allethrin/

004001
	LC50
	96
	11

(8.0 – 15.0)
	Static
	Supplemental
	Sanders (1969)/885

	Notonecta undulate

Backswimmer
	Allethrin/

004001
	LC50
	48
	> 20
	Static
	Supplemental
	Mills et al. (1969)/4807

	Notonecta undulate

Backswimmer
	Bioallethrin/

004003
	LC50
	48
	> 20
	Static
	Supplemental
	Mills et al. (1969)/4807

	Aedes aegypti

Mosquito (larvae)
	Bioallethrin/

004003
	LC50
	24
	24 (at 20o C)

40 (at 30o C)
	Static
	Supplemental
	Cutkomp and Subramanyam (1986)/12051

	Chironomus riparius

Midge
	Allethrin/

004001
	LC50
	24
	41.9 

(38.6 - 45.3)
	Static
	Supplemental
	Estenik and Collins (1979)/6830

	Chironomus tentans

Midge (3rd or 4th instar)
	Allethrin/

004001
	LC50
	24
	11.5
	Static
	Supplemental
	Karnak and Collins (1974)/6267

	Terrestrial Invertebrate

	Spodoptera littoralis

Cotton Leafworm (3rd instar)
	Allethrin/

004001
	LD50
	24
	31.1 µg/g
	Topical
	Supplemental
	El-Sebae et al. (1985)/70687 (duplicated under 81547)

	Aedes taenorhynchus

Mosquito (adult)
	Esbiothrin 004007 
	EC50 (knock-down)

LC50
	1

24
	10.4 

(7.4 – 13.1)

81.8 

(69.2 – 96.4)


	Exposed to 0.5 ml of each dilution for 10 seconds in wind tunnel
	Supplemental
	Floore et al. (1992)/69764

	Culex quinquefasciatus

Mosquito (adult)
	Esbiothrin 004007
	EC50 (knock-down)

LC50
	1

24
	7.7 

(4.8 – 10.1)

95.5

(65.7 -122)


	Exposed to 0.5 ml of each dilution for 10 seconds in wind tunnel
	Supplemental
	Floore et al. (1992)/69764

	Mammal

	Mouse

(species not identified)
	Allethrin/

004001
	LD50
	24
	920 mg/kg bw
	Oral
	Supplemental
	El-Sebae et al. (1985)/70687 (duplicated under 81547)


The remaining studies identified by ECOTOX that were ‘Acceptable for ECOTOX and OPP’ were not considered for assessment endpoints because: 

	REASON FOR NOT BEING CONSIDERED FOR ASSESSMENT ENDPOINTS
	TAXA
	CHEM./

(PC CODE)
	REFERENCE/ECOTOX NO.
	COMMENTS

	The data were already considered in the submitted data
	Freshwater fish and invertebrates
	Allethrin/

004001 and

Bioallethrin/

004003
	Mayer and Ellersieck (1986)/6797
	MRID: 40098001

	The data are duplicated in Mayer and Ellersieck (1986)
	Freshwater invertebrates
	Allethrin/

004001
	Sanders (1972)/887
	--

	
	Freshwater invertebrates
	Allethrin/

004001
	Sanders and Cope (1968)/889
	--

	The studies were rejected upon further evaluation:
	Rats
	Allethrin/

004001
	Carpenter et al. (1950)/81170
	Vehicle used in dosing (Deo-base) showed toxic effects – mortality

	
	Tobacco budworm
	Allethrin/

004001
	McCutchen, et al. (1997)/74124
	The allethrin toxicity data reported, without the addition of Baculoviruses, are secondary data

	The study is scientifically valid but the study design is substantially different from guidelines and the results could not be adequately compared to  standard acute or chronic endpoints (these studies were considered in the Risk Description section of the assessment)
	Aedes aegypti Mosquitoes (adult)
	Esbiothrin/

004007 and Bioallethrin/
004003
	Birley et al. (1987)/80904
	Coils (0.044 and 0.099% esbiothrin; and 0.20% bioallethrin) were tested in the laboratory and field (huts in Kenya) for knockdown and bite-inhibition.  In the cylinder test, 95% were knocked-down (KT95) in 3.55 minutes (KT50 – 2.44 min); in the 25 m3 room test, the KT95 was 13.0 minutes (KT50 – 9.3 min) (both, bioallethrin coils)

	
	Culex quinquefasciatus, Aedes aegypti, and Anopheles stephensi
Mosquitoes (adult)
	Bioallethrin/

004003, Esbiothrin/ 004007, and Allethrin/ 004001
	Amalraj et al. (1996)/81346
	Coils and mats (4% allethrin, 2% bioallethrin, and 1% esbiothrin) tested in laboratory (2’ 2’ 2’ m chamber).  Quickest LT50 = 0.001 hr (allethrin mat, Aedes sp. and Anopheles sp.).  Knockdown time also reported.

	
	Aedes 
Mosquitoes (adult)
	Bioallethrin/

004003
	Warui (1992)/70105
	Various conc. tested in mats (0.0002, 0.2, 2.0, 20, 30, and 60 mg a.i./mat) in laboratory chamber. Percentages knocked-down after 45 min = 6.3, 56, 85.4, 87.6, 95.4, and 94.6 at each conc. level, respectively.

	
	Culex quinquefasciatus

Mosquitoes (adult)
	Esbiothrin 004007, and Pynamin Forte/004005
	Ammen et al. (1993)/81166
	Coils and mats (0.22% pynamin forte, 0.12% esbiothrin) were tested in laboratory – 1 g product burned for 30 min before mosquitoes exposed, mosquitoes exposed for 18 min, mortality measured at 24 hr.  Esbiothrin – 36%, and pynamin forte – 22% mortality (knockdown also reported)

	
	Culex quinquefasciatus

and Anophales

Mosquitoes

(Adults)
	Allethrin/

004001
	Sharma et al. (1993)
	Measured number of mosquitoes caught around adult male lying on a cot in room in India.  Statistically significantly fewer mosquitoes were caught in room with heated allethrin (4%) mat when compared to control.

	
	Aedes aegypti

Mosquito

 (Adult female)
	Allethrin/

004001
	Vartak and Sharma (1993)/80899
	A mat with 80 mg of allethrin was burned in 60 x 60 x 60 cm chamber.  KT50 min = 22.91 (therefore 50 % were knocked down by 23 min).

	
	Rat

(adult males)
	Allethrin/

004001
	Stein et al. (1987)/81175
	Rats trained for behavioral tests before exposure; during testing, injected (IP) immediately before testing at various conc. (highest dose – 32 mg/kg bw) for dose-response test.  Dose-dependent response suppression observed.  In time course experiment (dose = 16 mg/kg bw), operant response suppression evident immediately following injection; effects disappeared by 15 min after injection. 

	
	Mice 

(neonates)
	Bioallethrin/ 004003
	Erikksson and Nordberg (1990)/81177
	Neonates exposed to 0.7 mg/kg bw for 7 days (once a day, gavage) on days 10 – 16; tested 24 hr after last treatment.  Increases in muscarinic cholinergic receptor density in the cortex at lowest rate tested (0.71 mg/kg bw)

	
	Mice

(neonates and adults, males and females)
	Bioallethrin/ 004003
	Erikksson and Fredriksson (1991)/81176
	Neonates exposed to 0.7 mg/kg bw for 7 days (once a day, gavage) on days 10 – 16; tested at 4 months on age.  Decreases in MAChR (muscarinic cholinergic receptors in the brain) density and behavior (locomotion, rearing and total activity) reported at 4 months.  Concluded that, “… disturbances of the cholinergic system during rapid development in the neonatal mouse can lead to permanent changes…” (p. 78)

	
	Mice

(neonates and adults, males)
	Bioallethrin/ 004003
	Talts et al. (1998)/80906
	Neonates exposed to 0.7 mg/kg bw for 7 days (once a day, gavage) on days 10 – 16; repeated at 5-months of age (for 7 days).  Behavioral effects/changes in MAChR density noted when tested at 5 and 7 months in groups exposed neonatally and neonatally/5-months (no effects noted in controls and groups dosed only as adults); effects more extreme in group dosed neonatally and at 5 months.

	
	Mice

(neonates and adults, males and females)
	Bioallethrin/ 004003
	Ahlbom et al. (1994)/80905
	Neonates exposed to 0.7 mg/kg bw for 7 days (once a day, gavage at various conc. – 0.21, 0.42, 0.70, 4.2 mg/kg bw) on days 10 – 16; tested at 4 months on age.  Effects seen at all treatment levels (behavior and MAChR density).

	
	Mice

(neonates and adults, males and females)
	Esbiol/004004
	Pauluhn and Schmuck (2003)/ 80907
	Neonates exposed to 0.7 mg/kg bw for 7 days (once a day, gavage) on days 10 – 16; exposed to different temperatures (21, 25, and 30o C); tested at 4 months on age.  Changes in MAChR (muscarinic cholinergic receptors in the brain) density and body and brain weights.  Effects greater at lower temperatures.

	
	Rat 

(Adult Sprague-Dawley)
	Allethrin/

004001
	Hossain et al. (2004)/80710
	Rats injected with 20, 35, or 60 mg/kg of a.i.  Tested until 180 min after exposure.  Clinical symptoms only seen at 60 mg/kg (tremors, diarrhea); release of acetylcholine (Ach) from hippocampus increased at 20 and 35 mg/kg, peaked at 60 min, and returned to normal by 180 min.  Release of ACh decreased at 60 mg/kg level and did not return to normal levels.

	
	Mice

(Adult)
	Allethrin/

004001
	Lawrence and Casida (1982)/72270
	Mouse brains directly injected.  LD50  = 290 µg/g brain wt (can be converted to mg/kg bw by multiplying by 1.4 x 10 -2 = 4.06 mg/kg bw).


APPENDIX E:

List of ECOTOX References for Allethrins Categorized as ‘Acceptable for ECOTOX and OPP’
Ahlbom, J., Fredriksson, A., and Eriksson, P. (1994). Neonatal Exposure to a Type-L Pyrethroid (Bioallethrin) Induces Dose-Response Changes in Brain Muscarinic Receptors and Behaviour in Neonatal and Adult Mice.  Brain Res. 645: 318-324.
EcoReference No.: 80905

Amalraj, D. D., Sivagnaname, N., Boopathidoss, P. S., and Das, P. K. (1996). Bioefficacy of Mosquito Mat, Coil and Dispenser Formulations Containing Allethrin Group of Synthetic Pyrethroids Against Mosquito Vectors.  J.Commun.Dis. 28: 85-93.
EcoReference No.: 81346

Ameen, M. U., Banu, N. N., Hossain, M. I., and Ahmed, T. U. (1993). Laboratory Evaluation of Some Smoke Producing Repellents Against Culex quinquefasciatus (Say) (Diptera:  Culicidae).  Bangladesh J.Zool. 21: 1-10.
EcoReference No.: 81166

Birley, M. H., Mutero, C. M., Turner, I. F., and Chadwick, P. R. (1987). The Effectiveness of Mosquito Coils Containing Esbiothrin Under Laboratory and Field Conditions.  Ann.Trop.Med.Parasitol. 81: 163-171.
EcoReference No.: 80904

Carpenter, C. P., Weil, C. S., Pozzani, U. C., and Smyth, H. F. Jr. (1950). Comparative Acute and Subacute Toxicities of Allethrin and Pyrethrins.  A.M.A.Arch.Ind.Hyg.Occup.Med. 2: 420-432.
EcoReference No.: 8117.

Cutkomp, L. K. and Subramanyam, B. (1986). Toxicity of Pyrethroids to Aedes aegypti Larvae in Relation to Temperature.  J.Am.Mosq.Control Assoc. 2: 347-349.
EcoReference No.: 12051
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EcoReference No.: 81547
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EcoReference No.: 81176
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EcoReference No.: 81177

Estenik, J. F. and Collins, W. J. (1979). In Vivo and In Vitro Studies of Mixed-Function Oxidase in an Aquatic Insect, Chironomus riparius.  In: M.A.Q.Khan, J.J.Lech, and J.J.Menn (Eds.), Pesticide and Xenobiotic Metabolism in Aquatic Organisms, ACS (Am.Chem.Soc.) Symp.Ser.99 349-370 (Author Communication Used).
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EcoReference No.: 7775
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Sanders, H. O. (1969). Toxicity of Pesticides to the Crustacean Gammarus lacustris.  Tech.Pap.No.25, U.S.D.I., Bur.Sports Fish.Wildl., Fish Wildl.Serv., Washington, D.C. 18 p. (Author Communication Used)(Used with Reference 732) (Publ in Part As 6797).
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APPENDIX F:
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The most common reasons why a study was excluded by OPP were that it did not include an endpoint and/or a control.  Other reasons for exclusion included: the study did not report the duration of exposure, the study did not provide results on a contaminant of concern, the study reported the results from a mixture of chemicals, the study was in a foreign language, or the study results were from a secondary source.
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APPENDIX G:
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APPENDIX H:

Rat Acute Oral Toxicity Data for Formulated Products Containing Allethrins: Based on Data from the OPP Integrative Hazard Assessment Database (IHAD)

The following table includes 6-pack rat oral studies on allethrin formulations from studies that were deemed acceptable by HED reviewer:
	PRODUCT NAME/

REGISTRATION NO.
	ACTIVE INGREDIENTS/ PERCENT OF FORMULATED PRODUCT
	RAT LD50
	MRID

	RAID WASP & HORNET KILLER AD/ 04822-00451 and SPIN OUT SPRAY/ 67690-00028
	Chlorpyrifos 
                        0.25%

d-Trans-Allethrin                         0.20%


	>5,000 mg/kg
	439144-07

	4822-LRG RAID FIK FORMULA H1A/ 04822-00513 and RAID FLK FORMULA H1A/ 04822-00513
	Permethrin                                   0.10%

Tetramethrin                                0.35%

d-cis/trans allethrin                      0.10%
	>5,000 mg/kg
	44817404

	D-PHENOTHRIN 2% INSECTICIDE AEROSOL/ 39398-00001 and NS 4/1 WB/ 39398-00010
	Sumithrin                                     1.00%

By-products of sumithrin             0.08%

Pynamin forte                              1.00%

By-products of allethrin               0.07%

Tetramethrin                                1.00%

By-products of tetramethrin         0.05%

Repellent                                      3.00%
	>16 ml/kg
	00054529

	TC 96/ 00499-00412
	 SEQ CHAPTER \h \r 1Pyrethrins                                     1.00%

d-trans allethrin                            1.00%

Piperonyl butoxide                       4.00%

n-Octyl bicycloheptene 
     dicarboximide                         4.33%
	4,890 mg/kg
	430124-02

	MULTICIDE FOGGING FORMULA 2170/ 01021-01402 and RAOG/ EVERCIDE® Residual Pump Spray 2641/ 01021-01693
	Neo-pynamin                               0.14%

Sumithrin                                     0.23%

MGK-264                                    2.00%

Piperonyl butoxide                      2.00%

d-trans allethrin                           0.23%
	2,100 mg/kg
	00111991

	HARTZ 2 IN 1 FLEA KILLER FOR DOGS WITH ALLETHRIN/ 02596-00097 and HARTZ 2 IN 1 FLEA & TICK KILLER FOR CATS WITH ALLETHRIN/ 2596-00098
	d-trans Allethrin                           0.05%

3-phenoxybenzyl-2,2dimethyl-

      392-methylprop-l-enyl           0.05% cylopropanecarboxylate N-
      octyl bicycloheptane 
      dicarboximide                        0.19%


	>5,000 mg/kg
	41657302

	BENGAL INDOOR FOGGER 92/ 068543-00006
	3-phenoxybenzyl-(1RS, 3RS;

      1RS, 3SR)-2,2-dimethyl-3-

      (2-methylprop-l-enyl)    

      cyclopropanecarboxylate       2.00%

d-trans allethrin                            1.50%

Piperonyl butoxide                       0.40%
	> 5000 mg/kg
	425098-03

	 SEQ CHAPTER \h \r 1Chemsico Aerosol Spray A/ 09688-00112
	 SEQ CHAPTER \h \r 1Permethrin
                        0.20%





0.20

d-trans Allethrin
                        0.05%




0.05

n-alkyl (60% C14,  30% C16,   5% 
      C12 , 5% C 18) dimethyl benzyl

      ammonimum chlorides (40%) 

      and n-alkyl (50% C12,   30% C14

         17% C16, 3% C18) dimethyl

      ethylbenzyl ammonium 

      chlorides (40%)                     0.20%
	 SEQ CHAPTER \h \r 1>5050 mg/kg
	 SEQ CHAPTER \h \r 143748404

	CHEMSICO WASP & HORNET KILLER T/ 09688-00117
	 SEQ CHAPTER \h \r 1Tralomethrin                                0.01%
d-trans Allethrin                           0.05%
	 SEQ CHAPTER \h \r 1>5050 mg/kg
	 SEQ CHAPTER \h \r 1440420-03

	CHEMSICO AEROSOL INSECTICIDE LD/ 09688-00230
	 SEQ CHAPTER \h \r 1d-trans Allethrin
                        0.05%





0.05


Lambda-Cyhalothrin
          0.01%
	 SEQ CHAPTER \h \r 1> 5000 mg/kg
	 SEQ CHAPTER \h \r 146466204.

	DURSBAN WB05 III/ 62719-00197
	 SEQ CHAPTER \h \r 1Chlorpyrifos                                 0.49%

MGK-264                                     0.17%

Piperonyl butoxide                       0.10% 
d-trans allethrin                            0.05%
	> 5000 mg/kg
	 SEQ CHAPTER \h \r 143994303

	BENGAL WATER-BASED WASP & HORNET KILLER/ 68543-00011
	 SEQ CHAPTER \h \r 1Permethrin                                   0.10%
Piperonyl butoxide                       0.40%
d-trans-Allethrin
                        0.05%
	> 5000 mg/kg
	 SEQ CHAPTER \h \r 143338903

	MULTICIDE SUMITHRIN 90% CONCENTRATE/ 01021-01383; MULTICIDE FOGGING FORMULA 2170/ 01021-01402; BLACK FLAG PROFESSIONAL POWER HOUSE & GARDEN INSECT KILLER-FORMULA "D”/ 69421-00013; and BLACK FLAG TRIPLE ACTIVE BUG KILLER/ 69421-00014
	Neo-pynamin                               1.00%

Sumithrin                                     1.67%

MGK-264                                    15.0%

Piperonyl butoxide                      15.0%

d-trans allethrin                           1.67%
	2,100 mg/kg
	00111991

	BLACK FLAG ANT & ROACH KILLER FORMULA F/ 69421-00080
	d-trans allethrin                            0.09%

Permethrin                                   0.24%

Piperonyl butoxide                       0.59%
	 SEQ CHAPTER \h \r 1> 5000 mg/kg
	 SEQ CHAPTER \h \r 1426966-06

	SBP-1382/BIOALLETHRIN AQUEOUS PRESSURIZED SPRAY/ 73049-00085
	 SEQ CHAPTER \h \r 1Resmethrin
                        0.20%
d-trans-Allethrin

          0.15%
	 SEQ CHAPTER \h \r 1>5050 mg/kg
	43261101

	D-TRANS INTERMEDIATE 1808/ 01021-01026
	d-trans Allethrin                            0.2%

Piperonyl butoxide                      1.00%

Methoxychlor                              1.00%

2-Hydroxyethyl-n-octyl sulfide   0.95%

Petroleum distillate                      5.99%
	11.3 ml/kg
	00073659

	BIORAM 7.5% - 12.5% INSECTICIDE CONCENTRATE/ 73049-00120
	 SEQ CHAPTER \h \r 1d-trans-Allenthrin
         12.5% Permethrin                                   7.50%
	 SEQ CHAPTER \h \r 14866 mg/kg
	43260901

	BIORAM 0.15% + 0.25% INSECTICIDE AQUEOUS PRESSURIZED SPRAY/ 73049-00121
	d-trans-Allenthrin
          0.15% Permethrin                                   0.25%
	> 5 ml/kg
	242582 (ACC. No.)

	SBP-1382/ ESBIOTHRIN/ PIPERONYL BUTOXIDE INSECT. CONC. 5%-10%-40% FORM I/ 73049-00137 and DS 205 INSECTICIDE/ 73049-00177
	 SEQ CHAPTER \h \r 1Piperonyl butoxide
         40.0%

S-Bioallethrin

         10.0%

Resmethrin
                        05.0%
	 SEQ CHAPTER \h \r 12132 mg/kg
	43261001

	BUG STOMPER 4-3/ 74621-00002
	 SEQ CHAPTER \h \r 1Resmethrin                                  4.00%

d-trans allethrin                           3.00%
	>  SEQ CHAPTER \h \r 15000 mg/kg
	45267201

	AMERICARE PET POUR-ON/ 04691-RLI
	 SEQ CHAPTER \h \r 1Fenoxycarb                                  5.00% 

N-Octyl bicycloheptene 

       Dicarboximide                      4.00%
Piperonyl butoxide                       2.00%
S-Bioallethrin                               0.80%
Permethrin, mixed cis,trans         0.80%
	 SEQ CHAPTER \h \r 1> 5010 mg/kg
	43658203

	DS 530 INSECTICIDE/ 73049-00180 and ULTRATEC KD AC/ 73049-00184
	 SEQ CHAPTER \h \r 1S-Bioallethrin
                        0.15%

Deltamethrin                                0.02%


	 SEQ CHAPTER \h \r 1> 5050 mg/kg
	44445904

	DSP 0.25 - 2.5 - 25 AC/ 73049-00210
	 SEQ CHAPTER \h \r 1Piperonyl butoxide
         25.0%





25.00

S-Bioallethrin

         2.50%






  2.50

Deltamethrin

         0.25%
	 SEQ CHAPTER \h \r 1>5000   mg/kg
	45034504

	DS 0.572 - 2.86 OB AC/ 73049-00354
	 SEQ CHAPTER \h \r 1S- Bioallethrin
                        2.86% 

Deltamethrin
                        0.57%
	 SEQ CHAPTER \h \r 15000 mg/kg
	45066104

	DS  105-OB Insecticide/ 73049-00390
	 SEQ CHAPTER \h \r 1Deltamethrin

          0.01%




0.01

S-Bioallethrin

          0.05%
	 SEQ CHAPTER \h \r 1> 5000 mg/kg
	45065705

	DSP  515 Insecticide/ 73049-GIO
	 SEQ CHAPTER \h \r 1Deltamethrin

          0.01%




0.005


S-Bioallethrin

          0.10%




0.100

Piperonyl Butoxide
          0.50%
	 SEQ CHAPTER \h \r 1> 5000 mg/kg
	45034604

	RAID FORMULA 5 FLYING INSECT KILLER/ 04822-00284
	 SEQ CHAPTER \h \r 1D-cis/trans allethrin                     0.14%
3-phenoxybenzyl d-cis and 

      trans 2,2-dimethyl  3- (2-    

      methylpropenyl     

      cyclopropanecarboxylate       0.14%
Piperonyl Butoxide                      0.50%
	> 5000 mg/kg
	43751905

	PYNAMIN FORTE MOSQUITO COIL/ 10308-00017
	d-cis, trans allethrin                     0.26%

Other isomers                               0.01%
	> 5000 mg/kg
	00141405


APPENDIX I:

 SEQ CHAPTER \h \r 1T-REX (Version 1.2.3) Input Parameters and Outputs for Allethrins at Various Application Rates
Chemical Name:
ALLETHRIN

Use
Wasp and Hornet Spray
Application Rate 
13.76 lbs a.i./acre

Half-life 
35 days 

Endpoints

Avian
Bobwhite quail 
LD50 (mg/kg-bw)
2030.00
Upper Bound Kenaga Residues For RQ Calculation

Dietary-based EECs  (ppm)
Kenaga Values

Short Grass 
3302.40

Tall Grass 
1513.60

Broadleaf plants/sm Insects
1857.60

Fruits/pods/seeds/lg insects
206.40

Avian Results
 
Dose-based RQs  

(Dose-based EEC/adjusted LD50)

Avian Acute RQs



20 g
100 g
1000 g
Short Grass
2.57
1.15
0.37

Tall Grass

1.18
0.53
0.17

Broadleaf plants/sm insects
1.45
0.65
0.21

Fruits/pods/seeds/lg insects
0.16
0.07
0.02

Mean Kenaga Residues For RQ Calculation

Dietary-based EECs  (ppm)
Kenaga Values

Short Grass 
1169.60
Tall Grass 
495.36
Broadleaf plants/sm Insects
619.32

Fruits/pods/seeds/lg insects
96.32
Avian Results
 
Dose-based RQs  

(Dose-based EEC/adjusted LD50)

Avian Acute RQs



20 g
100 g
1000 g
Short Grass
0.91
0.41
0.13
Tall Grass

0.39
0.17 
0.05

Broadleaf plants/sm insects

0.48
0.22
0.07
Fruits/pods/seeds/lg insects
0.08
0.03
0.01
Chemical Name:
ALLETHRIN

Use
Wasp and Hornet Spray
Application Rate 
2.7 lbs a.i./acre

Half-life 
35 days 

Endpoints

Avian
Bobwhite quail 
LD50 (mg/kg-bw)
2030.00

Upper Bound Kenaga Residues For RQ Calculation

Dietary-based EECs  (ppm)
Kenaga Values

Short Grass 
648.00
Tall Grass 
297.00
Broadleaf plants/sm Insects
364.50
Fruits/pods/seeds/lg insects
40.50
Avian Results
 
Dose-based RQs  

(Dose-based EEC/adjusted LD50)

Avian Acute RQs



20 g
100 g
1000 g
Short Grass
0.50
0.23
0.07
Tall Grass

0.23
0.10
0.03
Broadleaf plants/sm insects
0.28
0.13
0.04
Fruits/pods/seeds/lg insects
0.03
0.01
0.00
Chemical Name:
ALLETHRIN

Use
Wasp and Hornet Spray
Application Rate 
0.5 lbs a.i./acre

Half-life 
35 days 

Endpoints

Avian
Bobwhite quail 
LD50 (mg/kg-bw)
2030.00

Upper Bound Kenaga Residues For RQ Calculation

Dietary-based EECs  (ppm)
Kenaga Values

Short Grass 
120.00
Tall Grass 
55.00
Broadleaf plants/sm Insects
67.50
Fruits/pods/seeds/lg insects
7.50
Avian Results
 
Dose-based RQs  

(Dose-based EEC/adjusted LD50)

Avian Acute RQs



20 g
100 g
1000 g
Short Grass
0.09
0.04
0.01
Tall Grass

0.04
0.02
0.01
Broadleaf plants/sm insects
0.05
0.02
0.01

Fruits/pods/seeds/lg insects
0.01
0.00
0.00
Chemical Name:
ALLETHRIN

Use
Wasp and Hornet Spray
Application Rate 
0.4 lbs a.i./acre

Half-life 
35 days 

Endpoints

Mammal
Rat 
LD50 (mg/kg-bw)

378

 

NOAEL (mg/kg-bw)
13



NOAEC (mg/kg-diet)
260
Upper Bound Kenaga Residues For RQ Calculation

Dietary-based EECs  (ppm)
Kenaga Values


Short Grass 
96.00
Tall Grass 
44.00
Broadleaf plants/sm Insects
54.00
Fruits/pods/seeds/lg insects
6.00
Mammalian Results
 
Dose-based RQs  

(Dose-based EEC)


Mammalian Acute RQs



15 g
35 g
1000 g
Short Grass
0.11
0.09
0.05
Tall Grass

0.05
0.04
0.02
Broadleaf plants/sm insects
0.06
0.05
0.03

Fruits/pods/seeds/lg insects
0.01
0.01
0.00

Seeds
0.00
0.00
0.00
Chemical Name:
ALLETHRIN

Use
Wasp and Hornet Spray
Application Rate 
0.13 lbs a.i./acre

Half-life 
35 days 

Endpoints

Mammal
Rat 
LD50 (mg/kg-bw)

378

 

NOAEL (mg/kg-bw)
13



NOAEC (mg/kg-diet)
260
Upper Bound Kenaga Residues For RQ Calculation

Dietary-based EECs  (ppm)
Kenaga Values

Short Grass 
31.20
Tall Grass 
14.30
Broadleaf plants/sm Insects
17.55
Fruits/pods/seeds/lg insects
1.95
Mammalian Results
 
Dose-based RQs  

(Dose-based EEC)


Mammalian Chronic RQs



15 g
35 g
1000 g
Short Grass
1.04
0.89
0.48
Tall Grass

0.48
0.41
0.22
Broadleaf plants/sm insects
0.59
0.50
0.27

Fruits/pods/seeds/lg insects
0.07
0.06
0.03

Seeds
0.01
0.01
0.01

Chemical Name:
ALLETHRIN

Use
Wasp and Hornet Spray
Application Rate 
1.1 lbs a.i./acre

Half-life 
35 days 

Endpoints

Mammal
Rat 
LD50 (mg/kg-bw)

378

 

NOAEL (mg/kg-bw)
13



NOAEC (mg/kg-diet)
260
Dietary-based RQs

(Dietary-based EEC)

Mammalian Chronic RQs

Short Grass

1.02
Tall Grass

0.47
Broadleaf plants/sm insects
0.57

Fruits/pods/seeds/lg insects
0.06

Chemical Name:
ALLETHRIN

Use
Wasp and Hornet Spray
Application Rate 
0.18 lbs a.i./acre

Half-life 
35 days 

Upper Bound Kenaga Residues For RQ Calculation

Dietary-based EECs  (ppm)
Kenaga Values

Short Grass 
43.20
Tall Grass 
19.80
Broadleaf plants/sm Insects
24.30
Fruits/pods/seeds/lg insects
2.70
Chemical Name:
ALLETHRIN

Use
Outdoor Fogger
Application Rate 
0.0026 lbs a.i./acre

Half-life 
35 days 

Endpoints

Avian
Bobwhite quail 
LD50 (mg/kg-bw)
2030.00

Upper Bound Kenaga Residues For RQ Calculation

Dietary-based EECs  (ppm)
Kenaga Values

Short Grass 
0.62
Tall Grass 
0.29
Broadleaf plants/sm Insects
0.35
Fruits/pods/seeds/lg insects
0.04
Avian Results
 
Dose-based RQs  

(Dose-based EEC/adjusted LD50)

Avian Acute RQs



20 g
100 g
1000 g
Short Grass
0.00
0.00
0.00
Tall Grass

0.00
0.00
0.00
Broadleaf plants/sm insects
0.00
0.00
0.00
Fruits/pods/seeds/lg insects
0.00
0.00
0.00
OFFICE OF


PREVENTION, PESTICIDES AND


TOXIC SUBSTANCES





Allethrin Application


(e.g., aerosol spray, mat, coil, fogger, pet shampoo/dip)





Terrestrial Environments





Aquatic Environments





Birds, Mammals, Reptiles, Terrestrial-Phase Amphibians, Terrestrial Invertebrates





Acute Effects


(Mortality)





Chronic Effects (Reduced Growth, Survival, Reproduction)





Spray Drift





Ingestion    Dermal Uptake





Ingestion    Dermal Uptake





FIGURE 1:  Conceptual plan diagram depicting sources of exposure, potential receptors and adverse effects from the supported uses of allethrins.





Public Owned Treatment Works (POTW)





Runoff 








Disposal of Shampoo/Dip 


Down Drain





Fish, Aquatic-Phase Amphibians, Aquatic Invertebrates








� The amount of diet eaten in a day for the different avian weight classes were obtained from T-REX.
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