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1.0 Executive Summary 
 
Background 
Ethaboxam (N-(cyano-2-thienylmethyl)-4-ethyl-2-(ethylamino)-5-thiazolecarboxamide) is a thiazole 
carboxamide fungicide that controls various diseases caused by oomycetes. Ethaboxam’s pesticidal 
mode of action is interference with beta-tubulin assembly, mitosis, and cell division. It inhibits 
penetration on the plant surface and is reported to inhibit mycelia growth and sporulation of 
Phytophthora infestans. It also weakly inhibits germination of zoospores or cysts.  
 
Ethaboxam is currently registered for use on Brassica head and stem vegetables (crop group 5-16), 
Brassica leafy greens (crop subgroup 4-16B), cucurbit vegetables (crop group 9), ginseng, 
peppers/eggplants (crop subgroup 8-10B), and tuberous and corm vegetables (crop subgroup 1C), as 
well as for seed treatment uses on a variety of seeds (i.e., legume vegetables [crop group 6], cereal 
grains [crop group 15] except rice and wild rice, rapeseed [crop subgroup 20A], sunflower subgroup 
20B, sugar beets, and alfalfa). A tolerance without US registration has been established for ethaboxam 
residues in grapes. 
 
Interregional Research Project No. 4 (IR-4) on behalf of the registrant, Valent U.S.A. LLC, is requesting a 
Section 3 registration for the proposed new use of ethaboxam on leaf petiole vegetable subgroup 22B 
grown in greenhouses. 
 
Use Profile  
The proposed end-use product, V-10208 4 SC Fungicide (EPA Reg. No. 59639-211) is formulated as a 
suspension concentrate containing 42.5% ethaboxam (4 pounds (lb) active ingredient (ai) per gallon of 
product). The proposed greenhouse use is for handheld broadcast and soil-directed applications at a 
single maximum application rate of 0.0125 lb ai/gallon of solution and broadcast applications via 
ground and chemigation equipment at a single maximum application of 0.25 lb ai/acre. The proposed 
label allows a maximum of 2 applications per season with a re-treatment interval (RTI) of 14 days. 
Applicators and handlers are required to wear baseline attire (i.e., long-sleeve shirt, long pants and 
shoes plus socks) along with personal protective equipment (PPE) consisting of chemical-resistant 
gloves. Workers may not re-enter a treated area until 12 hours after application (restricted entry 
interval (REI) of 12 hours). 
 
Exposure Profile  
Humans may be exposed to ethaboxam in food and drinking water due to its registered and proposed 
agricultural uses. The proposed uses are expected to result in short- (1 to 30 days) and intermediate-
term (1 to 6 months) occupational handler dermal and inhalation exposures and short-term 
occupational dermal post-application exposure. Long-term occupational exposure is not expected for 
the proposed uses. Since there are no registered residential uses associated with ethaboxam, and no 
commercial uses in residential settings, residential exposure is not anticipated. Non-occupational 
(resulting from spray drift) exposures are not expected from the proposed use as it is limited to 
greenhouses. 
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Hazard Characterization and Dose Response Assessment 
The ethaboxam toxicology database is complete. The Hazard and Science Policy Council (HASPOC) 
recommended to waive the subchronic inhalation toxicity study (TXR 0056543, K. Rury, 20-MAR-2013). 
The toxicological doses and endpoints used for risk assessment have not changed since the most 
recent ethaboxam human health risk assessment (D464820, K. Chan, 08-SEP-2022). 
 
Toxicological studies are available in rats, mice, rabbits, and dogs. In rats, alterations to the 
male reproductive organs, as well as functional effects on reproduction were seen in oral studies; 
however, no treatment-related effects on male reproductive organs were observed in studies with 
mice, rabbits, or dogs. Effects were seen in mouse liver and in dog thymus and spleen. No evidence of 
immunotoxicity was observed, and there is no concern for neurotoxicity. No evidence of increased 
quantitative or qualitative susceptibility was seen in the developmental toxicity studies in rats and 
rabbits; however, increased qualitative susceptibility was seen in the rat reproduction study where 
decreased body weight, decreased viability, and delayed sexual maturation was seen in offspring in the 
presence of limited parental effects. HED based the risk assessment for ethaboxam on the most 
sensitive species and effects observed in the toxicological database; thus, points of departure (PODs) 
selected for risk assessment are protective of all treatment-related effects observed after exposure to 
ethaboxam. The dermal short- and intermediate-term endpoint and dose were selected from the 28-
day dermal study in the rat. The short and intermediate-term inhalation endpoint and dose were 
selected from the 13-week oral toxicity study in the rat.  
 
Ethaboxam is classified as having “Suggestive Evidence of Carcinogenicity,” based on an 
increased incidence of benign Leydig cell tumors in male rats. The Agency has determined that 
quantification of cancer risk using a non-linear approach will adequately account for all chronic toxicity, 
including carcinogenicity, resulting from ethaboxam exposures (TXR 0054172, J. Kidwell, 23-MAR-
2006). 
 
Based on both hazard and exposure considerations, HED reduced the required 10X Food Quality 
Protection Act (FQPA) Safety Factor (SF) to 1X. The total uncertainty factor (UF) is 100, based on the 
combined interspecies (10X) and intraspecies (10X) uncertainty factors (UFs) and the 1X FQPA SF, 
where applicable. 
 
Dietary Exposure Assessment 
An acute endpoint attributable to a single dose was not identified. Therefore, acute dietary risk from 
ethaboxam is not of concern.  
 
HED performed a screening-level chronic dietary exposure assessment that was based on tolerance 
level residues, 100 percent crop treated (PCT) assumptions, and conservative default processing 
factors. The ethaboxam chronic risk estimates are not of concern for the US population or any 
population subgroup. Chronic risk estimates are 8.6% of the chronic population adjusted dose (cPAD) 
for the general US population, and 39% of the cPAD for children 1-2 years old, the population subgroup 
with the highest exposure. As the cPAD is protective of potential carcinogenicity, dietary cancer risk is 
not of concern and HED did not perform a separate cancer dietary risk assessment. 
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Residential Exposure and Risk Assessment  
There are no proposed or registered residential uses associated with ethaboxam. Therefore, a 
residential exposure assessment is not required.  
 
Aggregate Risk Assessment  
In the absence of residential uses, aggregate risk estimates are equivalent to the chronic dietary (food 
and drinking water) risk estimates, which are not of concern. 
 
Spray Drift Assessment 
The proposed use for greenhouse applications is not likely to result in spray drift. 
 
Occupational Exposure and Risk Assessment  
Short- and intermediate-term occupational handler dermal and inhalation risk estimates are not of 
concern (i.e., MOEs ≥ LOC of 100) for all scenarios when assessed with baseline attire, defined as a 
single layer of clothing consisting of a long-sleeved shirt, long pants, shoes plus socks, no protective 
gloves, and no respirator. The risk estimates are margins of exposure (MOEs)ranging from 1,800 to 
21,000 and 1,300 to 630,000 for dermal and inhalation exposure, respectively. 
 
Short-term dermal occupational post-application exposures were not of concern with dermal MOEs 
ranging from 3,600 to 19,000 (LOC = 100) on the day of application (0-days after treatment (0-DAT)) for 
all post-application occupational activities using default dislodgeable foliar residue (DFR) assumptions.  
 
Based on the Agency's current practices, a quantitative non-cancer occupational post-application 
inhalation exposure assessment was not performed for ethaboxam at this time. If new policies or 
procedures are put into place, the Agency may revisit the need for a quantitative occupational post-
application inhalation exposure assessment for ethaboxam. 
 
Environmental Justice 
Potential areas of environmental justice concern, to the extent possible, were considered in this 
human health risk assessment, in accordance with U.S. Executive Order 12898, “Federal Actions to 
Address Environmental Justice in Minority Populations and Low-Income Populations.1”  
 
Human Studies 
This risk assessment relies in part on data from studies in which adult human subjects were 
intentionally exposed to a pesticide or other chemical. These data, which include studies from the 
Pesticide Handlers Exposure Database Version 1.1 (PHED 1.1), the Agricultural Handler Exposure Task 
Force (AHETF) database, and the Agricultural Re-entry Task Force (ARTF) database are (1) subject to 
ethics review pursuant to 40 CFR 26, (2) have received that review, and (3) are compliant with 
applicable ethics requirements. For certain studies, the ethics review may have included review by the 
Human Studies Review Board. Descriptions of data sources, as well as guidance on their use, can be 
found at the Agency website2.  
 

 
1  https://www.epa.gov/laws-regulations/summary-executive-order-12898-federal-actions-address-environmental-justice  
2  Available online: Occupational Pesticide Handler Exposure Data | US EPA and Occupational Pesticide Post-application 

Exposure Data | US EPA  
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2.0 HED Recommendations 
 
There are no risk estimates of concern associated with the proposed new uses of ethaboxam and 
associated tolerances. Therefore, HED has no objection to the registration of the proposed greenhouse 
use of ethaboxam. 
 
2.1 Tolerance Considerations 
 
2.1.1 Enforcement Analytical Method 
 
Method RM-49C-1 
D429263; J. Cowins; 10-NOV-2016 
 
Method RM-49C-1, titled Determination of Ethaboxam in Crops, is a validated tolerance enforcement 
method. Briefly, for the determination of ethaboxam in all raw agricultural commodities (RACs) except 
potato, samples are extracted twice using a mixture of acetonitrile (ACN)/water (7:3, v:v), centrifuged, 
and filtered. An aliquot of the extract is diluted with ACN and partitioned twice with hexane. The ACN 
is removed by rotary evaporation and the residue is re-dissolved and partitioned twice with 
dichloromethane (DCM). The DCM phase is evaporated to dryness and re-dissolved in methanol/water 
(1:1, v:v), then analyzed without further clean-up using high-performance liquid chromatography with 
tandem mass spectrometric detection (LC/MS/MS).  
 
Method RM-49R 
D429263; J. Cowins; 10-NOV-2016 
 
Method RM-49R, titled Ethaboxam: Determination of Ethaboxam, EEO and EEHO in Crops, is also a 
validated tolerance enforcement method. 
 
Briefly, samples are extracted twice with acetone/water (3:1, v:v) and centrifuged. The combined 
extracts are diluted with methanol or an internal standard solution and water, then filtered through a 
syringe filter for analysis via LC/MS/MS.  
 
Both analytical methods have passed both independent laboratory validation (ILV) and Agency 
validation, and are adequate for enforcement purposes. They are also adequate for data collection. 
Based on the method of instrumental analysis (LC/MS/MS monitoring two ion transitions), the 
methods are considered to have acceptable specificity for residues of ethaboxam. For both methods, 
the limit of quantitation (LOQ) is 0.010 ppm and the limit of detection (LOD) is 0.005 ppm. 
 
Currently, there is no expectation for finite residues of ethaboxam in livestock commodities (40CFR 
§180.6(a)(3)). Therefore, a tolerance enforcement method is not needed for livestock commodities at 
this time.  
 
The Food and Drug Administration’s (FDA’s) Multi-Residue Methods (MRMs) are not suitable for the 
analysis of ethaboxam. The QuEChERS multi-residue method appears to be suitable for the analysis of 
ethaboxam (D313733, M. Doherty, 27-APR-2006).  
 







Ethaboxam  Human Health Risk Assessment DP No. D460983 

 

10 

human health risk assessment, in accordance with US Executive Order 12898, “Federal Actions to 
Address Environmental Justice in Minority Populations and Low-Income Populations,” 
(https://www.archives.gov/files/federal-register/executive-orders/pdf/12898.pdf). As a part of every 
pesticide risk assessment, OPP considers a large variety of consumer subgroups according to well-
established procedures. In line with OPP policy, HED estimates risks to population subgroups from 
pesticide exposures that are based on patterns of that subgroup’s food and water consumption, and 
activities in and around the home that involve pesticide use in a residential setting. Extensive data on 
food consumption patterns are compiled by the US Department of Agriculture’s National Health and 
Nutrition Examination Survey, What We Eat in America, (NHANES/WWEIA) and are used in pesticide 
risk assessments for all registered food uses of a pesticide. These data are analyzed and categorized by 
subgroups based on age and ethnic group. Additionally, OPP is able to assess dietary exposure to 
smaller, specialized subgroups, and exposure assessments are performed when conditions or 
circumstances warrant. Whenever appropriate, non-dietary exposures based on home use of pesticide 
products and associated risks for adult applicators and for toddlers, youths, and adults entering or 
playing on treated areas post-application are evaluated. Spray drift can also potentially result in post-
application exposure, and it is also being considered whenever appropriate. Further considerations are 
also currently in development as OPP has committed resources and expertise to the development of 
specialized software and models that consider exposure to other types of possible bystander 
exposures and farm workers as well as lifestyle and traditional dietary patterns among specific 
subgroups. 
 
4.0 Hazard Characterization and Dose-Response Assessment 
 
The toxicology database is complete for ethaboxam. The HASPOC recommended to waive the 
subchronic inhalation toxicity study (TXR 0056543, K. Rury, 20-MAR-2013). The toxicological doses and 
endpoints used for risk assessment have not changed since the most recent human health risk 
assessment, (D464820, K. Chan, 08-SEP-2022). These doses and endpoints were based on a prior 
comprehensive risk assessment that included a detailed description of the toxicological effects of 
ethaboxam (D396490, D. McNeilly, 21-MAY-2013). Refer to the 2013 risk assessment for additional 
details on hazard characterization. 
 
4.1 Toxicological Effects 
 
The male reproductive system is a target for ethaboxam, with alterations to the male reproductive 
organs as well as functional effects on reproduction observed in several oral subchronic and chronic rat 
studies. In the subchronic oral toxicity study in rats, histopathological alteration and decreased 
epididymal weights were observed, along with abnormal spermatids. Similar effects were also seen in 
the two-generation reproduction and chronic toxicity studies, including decreased epididymal and 
seminal vesicle weights, seminiferous tubule atrophy, small/flaccid testes and epididymides, abnormal 
spermatogenic cells in the epididymal duct, absent sperm, epididymal vacuolation, reduced colloid in 
the prostate, and reduced fertility in males. There were no treatment-related male reproductive 
effects observed in mice, rabbits, or dogs. In mice, liver toxicity was observed in the chronic toxicity 
study. In dogs, decreased thymus weights and thymus atrophy/involution, and hematopoiesis of the 
spleen were noted after subchronic exposure, but there were no treatment-related effects in dogs 
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after chronic exposure. There were no effects related to neurotoxicity or immunotoxicity in any of the 
studies.  
 
No evidence of increased quantitative susceptibility was seen in the developmental toxicity studies in 
rats and rabbits. In the developmental rat study, thin diaphragm with liver protrusion, decreased fetal 
body weight, misshapen pituitary, diaphragmatic hernia, and skeletal anomalies were seen in the 
presence of comparable maternal toxicity (salivation, significant decreased body weight/body weight 
gain). In the developmental rabbit study, there were no developmental effects observed. Qualitative 
susceptibility was seen in the rat reproduction study. Decreased body weight, decreased viability, and 
delayed sexual maturation were seen in offspring, while parental effects were limited to decreased 
body weight and body weight gain in both sexes.  
  
Ethaboxam is classified as having “suggestive evidence of carcinogenic potential,” based on an 
increased incidence of benign Leydig cell tumors in male rats (TXR 0054172, J. Kidwell, 23-MAR-2006). 
Although there is evidence of benign Leydig cell tumors, the POD used to establish the cRfD (5.5 
mg/kg/day) is approximately 6-fold lower than the lowest dose that induced tumors (35.8 mg/kg/day, 
highest dose tested). HED determined that assessment of cancer risk using a nonlinear approach 
adequately accounts for all chronic toxicity, including carcinogenicity, that could result from exposure 
to ethaboxam.  
 
4.2 Safety Factor for Infants and Children (FQPA Safety Factor)3 
 
Based on both hazard and exposure considerations, HED previously reduced the required 10X FQPA SF 
to 1X. This determination was based on the completeness of the toxicity database, the lack of 
neurotoxicity, the use of endpoints and doses protective of observed qualitative susceptibility, and the 
conservative nature of the dietary exposure assessment (tolerance-level residues, high end drinking 
water estimates, and 100% crop treated assumptions) that ensures exposure will not be 
underestimated. This analysis has not changed.  
 
4.3 Toxicity Endpoint and Point of Departure Selections 
 
4.3.1 Dose Response Assessment 
 
Based on the use pattern and the toxicological profile of ethaboxam, HED selected endpoints and 
doses for chronic dietary risk assessment and short- and intermediate-term occupational handler and 
post-application assessment. There are no residential uses associated with ethaboxam. 
 
Certain no observed adverse effect levels (NOAELs) and lowest observed adverse effect levels (LOAELs) 
within the toxicity profile table (Appendix A) contain results that are no longer considered adverse 
based upon current practices (e.g., decreased body weight gain in the absence of decreased absolute 
body weight); however, these studies do not quantitively impact endpoint selection. 
 

 
3  HED’s standard toxicological, exposure, and risk assessment approaches are consistent with the requirements of EPA’s 

children’s environmental health policy (https://www.epa.gov/children/epas-policy-evaluating-risk-children) 
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Acute Dietary (General Population): An acute dietary risk assessment was not conducted since there 
were no adverse toxicological effects in the database that could be attributed to a single exposure. 
  
Chronic Dietary: For chronic dietary exposure and risk assessment, a NOAEL of 5.5 mg/kg/day was 
selected from the combined chronic/carcinogenicity study in rats based on effects seen in male 
reproductive organs (testes, epididymis, prostate, and seminal vesicles) at the LOAEL of 16.4 
mg/kg/day. The NOAEL is protective of all effects observed in the ethaboxam database. The total UF is 
100X (10X to account for interspecies extrapolation, 10X to account for intra-species variation, and 1X 
FQPA SF). The chronic reference dose (cRfD, 0.055 mg/kg/day) is equal to the cPAD (0.055 mg/kg/day). 
 
Occupational Dermal (Short- and Intermediate-term): The 28-day dermal study in the rat was selected 
for short- and intermediate-term dermal exposure and risk assessment. The LOAEL of 1,000 mg/kg/day 
is based on decreased body weight and body weight gains (NOAEL of 300 mg/kg/day). Since the short- 
and intermediate-term dermal POD was selected from a route-specific toxicity study, a dermal 
absorption factor is not necessary to estimate risk. The LOC = 100 (10X to account for interspecies 
extrapolation and 10X to account for intra-species variation).  
 
Occupational Inhalation (Short- and Intermediate-term): The inhalation study was recommended to be 
waived, therefore, no additional UFs are needed to account for missing data. The 13-week feeding 
study in the rat was selected for the short- and intermediate-term inhalation risk assessment. The 
LOAEL (49.7 and 58.0 mg/kg/day for males and females, respectively) is based on male reproductive 
effects and lung effects (NOAEL of 16.3 mg/kg/day). Toxicity by the inhalation route is considered 
equivalent to toxicity by the oral route of exposure. The LOC = 100 (10X to account for interspecies 
extrapolation and 10X to account for intra-species variation).  
 
A summary of the toxicological endpoints and doses selected for ethaboxam is provided in Tables 
4.5.1. and 4.5.2 
 
4.4 Recommendation for Combining Routes of Exposures for Risk Assessment 
 
When there are potential occupational exposures to a pesticide, the risk assessment must address 
exposures from two major routes (dermal and inhalation) and determine whether the individual 
exposures from these routes can be combined. If routes of exposure have endpoints based on the 
same target organ or system, they can be combined. For ethaboxam, the dermal and inhalation 
exposure estimates were not combined since the endpoints are not based on the same toxicological 
effects. 
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5.4 Dietary Risk Assessment 
 
HED completed an updated dietary risk assessment in support of the proposed new uses (Leahigh, A. 
D468316, 16-JUL-2024). 
 
5.4.1 Description of Residue Data Used in Dietary Assessment 
 
The chronic dietary analysis is a conservative assessment that provides overestimates of residues that 
people will be exposed to in their diets. HED based the assessment on tolerance-level residues and 100 
PCT assumptions, which are both very conservative. In addition, conservative processing factors were 
used for several commodities.  Finally, the EDWCs are overestimates of residues in drinking water. 
EFED made the very conservative assumption that ethaboxam is stable to all routes of metabolism and 
degradation. For these reasons, HED is confident that dietary exposure and risk are not being 
underestimated. 
 
5.4.2 Percent Crop Treated Used in Dietary Assessment 
 
HED assumed 100 PCT for all commodities in the chronic dietary assessment.  
  
5.4.3 Acute Dietary Risk Assessment 
 
An acute endpoint attributable to a single dose exposure was not identified; therefore, an acute 
dietary risk assessment was not conducted.  
 
5.4.4 Chronic Dietary Risk Assessment 
 
The US population and all population subgroups have risk estimates that are below the LOC of 100 
%cPAD. Chronic dietary (food plus drinking water) risk estimates are 8.6% of the cPAD for the general 
U.S. population and 39% of the cPAD for children 1-2 years old, the population subgroup with the 
highest exposure estimate (Table 5.4.6). 
 
5.4.5 Cancer Dietary Risk Assessment 
 
Ethaboxam is classified as showing “suggestive evidence of carcinogenicity,” based on increased 
incidence of Leydig cell tumors in males. The Agency determined that quantification of cancer risk 
using a nonlinear approach would adequately account for all chronic toxicity, including carcinogenicity, 
that could result from exposure to ethaboxam. Therefore, HED considers the noncancer chronic 
reference dose protective of cancer dietary risk and a separate cancer dietary risk assessment was not 
conducted. 
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risk estimates, which are not of concern for the general U.S. population or any population subgroup. 
 
7.4 Cancer Aggregate Risk 
 
Ethaboxam is classified as “suggestive evidence of carcinogenicity,” based on an increased incidence of 
benign Leydig cell tumors in males. The Agency determined that quantification of cancer risk using a 
nonlinear approach would adequately account for all chronic toxicity, including carcinogenicity, which 
could result from exposure to ethaboxam. Therefore, HED considers the noncancer chronic reference 
dose protective of cancer aggregate risk, and a separate cancer aggregate risk assessment was not 
conducted. 
 
8.0 Non-Occupational Spray Drift Exposure and Risk Estimates  
 
The proposed ethaboxam use is for applications in greenhouses. These uses are not likely to result in 
spray drift. 
 
9.0 Non-Occupational Bystander Post-Application Inhalation Exposure and Risk Estimates  
 
The proposed ethaboxam use is for applications in greenhouses. These uses are not likely to result in 
post-application inhalation exposure to individuals nearby greenhouse pesticide applications. 
 
10.0 Cumulative Exposure/Risk Characterization 
 
Unlike other pesticides for which EPA has followed a cumulative risk approach based on a common 
mechanism of toxicity, EPA has not made a common mechanism of toxicity finding as to ethaboxam 
and any other substances and ethaboxam does not appear to produce a toxic metabolite produced by 
other substances. For the purposes of this action, therefore, EPA has not assumed that ethaboxam has 
a common mechanism of toxicity with other substances. In 2016, EPA’s Office of Pesticide Programs 
released a guidance document entitled, Pesticide Cumulative Risk Assessment: Framework for 
Screening Analysis [https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/pesticide-
cumulative-risk-assessment-framework]. This document provides guidance on how to screen groups of 
pesticides for cumulative evaluation using a two-step approach beginning with the evaluation of 
available toxicological information and if necessary, followed by a risk-based screening approach. This 
framework supplements the existing guidance documents for establishing common mechanism groups 
(CMGs)4 and conducting cumulative risk assessments (CRA).5 During Registration Review, the Agency 
will utilize this framework to determine if the available toxicological data for ethaboxam suggests a 
candidate CMG may be established with other pesticides. If a CMG is established, a screening-level 
toxicology and exposure analysis may be conducted to provide an initial screen for multiple pesticide 
exposure.  
 
 

 
4  Guidance For Identifying Pesticide Chemicals and Other Substances that have a Common Mechanism of Toxicity (USEPA, 

1999) 
5  Guidance on Cumulative Risk Assessment of Pesticide Chemicals That Have a Common Mechanism of Toxicity (USEPA, 

2002) 
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11.0 Occupational Exposure/Risk Characterization 
 

HED completed an occupational exposure and risk assessment for the proposed new uses (D468066, K. 
Chan, 16-JUL-2024). 
  
11.1 Occupational Handler Exposure and Risk Estimates 
 
HED uses the term handlers to describe those individuals who are involved in the pesticide application 
process. HED believes that there are distinct job functions or tasks related to applications, and 
exposures can vary depending on the specifics of each task. Job requirements (amount of chemical 
used in each application), the kinds of equipment used, the target being treated, and the level of 
protection used by a handler can cause exposure levels to differ in a manner specific to each 
application event.  
 
Based on the anticipated use patterns, current labeling, and types of equipment and techniques that 
can potentially be used, occupational handler exposure is expected from the proposed new uses.  
 
The quantitative exposure/risk assessment developed for occupational handlers is based on the 
scenarios presented in Table 11.1.1. 
 
Summary of Occupational Handler Non-Cancer Exposure and Risk Estimates 
MOEs with baseline attire (i.e., no gloves) ranged from 1,800 to 21,000 and 1,300 to 630,000 for 
dermal and inhalation exposure, respectively. All MOEs are greater than the LOC of 100 and, therefore, 
are not of concern.
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11.2 Post-Application Exposure and Risk Assessment 
 
HED uses the term post-application to describe exposures that occur when individuals are present in 
an environment that has been previously treated with a pesticide (also referred to as re-entry 
exposure). Such exposures may occur when workers enter previously treated areas to perform job 
functions, including activities related to crop production, such as scouting for pests or harvesting. Post-
application exposure levels vary over time and depend on such things as the type of activity, the nature 
of the crop or target that was treated, the type of pesticide application, and the chemical’s degradation 
properties. In addition, the timing of pesticide applications, relative to harvest activities, can greatly 
reduce the potential for post-application exposure. 
 
11.2.1 Dermal Post-Application Exposure and Risk Estimates 
 
Occupational Post-application Dermal Exposure Data and Assumptions 
 
A series of assumptions and exposure factors served as the basis for completing the occupational post-
application risk assessments. Each assumption and factor is detailed below on an individual basis. 
 
Transfer Coefficients: It is the policy of HED to use the best available data to assess post-application 
exposure. Sources of generic post-application data, used as surrogate data in the absence of chemical-
specific data, are derived from the ARTF exposure monitoring studies, and, as proprietary data, are 
subject to the data protection provisions of FIFRA. The standard values recommended for use in 
predicting post-application exposure that are used in this assessment, known as “transfer coefficients”, 
are presented in the ExpoSAC Policy 36” which, along with additional information about the ARTF data, 
can be found at the Agency website.7 
  
Application Rate: The ethaboxam quantitative exposure/risk assessment developed for occupational 
post-application workers is based on the proposed application rates listed in Table 3.3.  
 
Exposure Time: The average occupational workday is assumed to be 8 hours.  
 
Dislodgeable Foliar Residue (DFR): Chemical-specific DFR data have not been submitted for ethaboxam. 
Therefore, this assessment uses HED’s default assumption that 25% of the application is available for 
transfer on day 0 following the application, and the residues dissipate at a rate of 10% each following 
day. 
 
Occupational Post-application Non-Cancer Dermal Risk Estimates 
There are no occupational post-application risks of concern on the day of application on 0-DAT using 
default residue assumptions (i.e., all MOEs on day 0 ≥ the LOC).  
 

 
6  Available: https://www.epa.gov/sites/production/files/2021-03/documents/usepa-opp-

hed exposac policy 3 march2021 0.pdf  
7  Available: http://www2.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-post-application-

exposure 
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Appendix C. Review of Human Research 
 
This risk assessment relies in part on data from studies in which adult human subjects were 
intentionally exposed to a pesticide or other chemical. These data, which include studies from PHED 
1.1, the AHETF database, and the ARTF database are (1) subject to ethics review pursuant to 40 CFR 26, 
(2) have received that review, and (3) are compliant with applicable ethics requirements. For certain 
studies, the ethics review may have included review by the Human Studies Review Board. Descriptions 
of data sources, as well as guidance on their use, can be found at the Agency website.10  
 
 

 
10 http://www2.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data and 

http://www2.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-post-application-exposure 
 


