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The Health Effects Division (HED) of the Office of Pesticide Programs (OPP) has conducted a 
human health risk assessment in support of registration of the new pesticide active ingredient (ai) 
ipflufenoquin. The Registration Division (RD) of OPP has requested that HED evaluate hazard 
and exposure data and conduct dietary, occupational, residential and aggregate exposure 
assessments, as needed, to estimate the risk to human health that will result from the proposed 
uses of the new fungicide active ingredient ipflufenoquin.  A summary of the findings and an 
assessment of human health risk resulting from the proposed uses of ipflufenoquin are provided 
in this document.  The occupational and residential exposure assessments were provided by 
Monica Hawkins; the residue chemistry and dietary exposure assessments were provided by 
Amelework Habtemichael; the hazard characterization was provided by Evisabel Craig; the risk 
assessment was provided by Victoria Kurker; and the drinking water assessment was provided 
by Jerrett Fowler of the Environmental Fate and Effects Division (EFED). 
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Executive Summary 
 
HED has conducted a human health risk assessment for the new active ingredient (ai), 
ipflufenoquin.  Ipflufenoquin is being proposed as a new broad-spectrum fungicide to control 
mold and fungus in almonds and pome fruit (apples, pears). There are no proposed residential 
uses associated with ipflufenoquin.    
 
The Nippon Soda Co., Ltd. has submitted a petition to propose new uses on almonds and pome 
fruit (apples, pears) for the following end use product label: Kinoprol® 20 SC, EPA File Symbol 
8033-RUN, formulated as a liquid. The product contains 18.4 % active ingredient (ai) and 1.67 
lb ai/gallon.  The proposed single maximum application rate for almonds is 0.065 lb ai/A and for 
pome fruit (apples, pears) it is 0.04 lb ai/A.  The product can be applied with aerial, airblast, 
ground, chemigation, and hand-held equipment.  Mixers, loaders, applicators and other handlers 
are required to wear baseline attire (i.e., a long-sleeved shirt, long pants, shoes plus socks, and no 
respirator) and chemical-resistant gloves.  The restricted entry interval (REI) listed on the 
proposed product label for use on almonds and pome fruit (apples, pears) is 4 hours.  
 
Humans may be exposed to ipflufenoquin from food and drinking water since ipflufenoquin may 
be applied directly to growing crops and following harvest, and application may result in 
residues of ipflufenoquin reaching surface and ground water sources of drinking water.  In an 
occupational setting, handlers may be exposed while handling the pesticide prior to application 
as well as during application.  There is also potential for post-application exposure for workers 
re-entering treated fields.  Residential exposures are not anticipated based on the proposed use 
sites.  Short-term non-occupational exposure from spray drift is possible. 
 
The toxicological database for ipflufenoquin is adequate for risk assessment purposes including 
Food Quality Protection Act (FQPA) evaluation, selection of endpoints and points of departure 
(PODs) for the various routes of exposure, and for dose-response evaluation. The Hazard and 
Science Policy Council (HASPOC) recommended that comparative thyroid assay (CTA), 
subchronic neurotoxicity, subchronic inhalation and immunotoxicity studies are not required at 
this time. 
 
The hazard database for ipflufenoquin indicates that teeth, the liver, thyroid, hematological 
system, and intestines are the primary targets in rodents. Tooth effects including discoloration, 
enamel hypoplasia, dysplasia and abrasion of the incisors were observed throughout the 
ipflufenoquin database in rodents only. However, human relevance could not be ruled out 
because these tooth effects observed with ipflufenoquin have been previously observed in 
humans as a result of chemical exposure. Children are considered the most susceptible 
population to the tooth effects since dental enamel development and formation occurs during 
childhood. The toxicology database showed no adverse effects were observed in dogs. 
 
Potential signs of neurotoxicity were observed in the acute neurotoxicity (ACN) study, but they 
occurred only in one sex at high doses (2000 mg/kg), which are not considered relevant for risk 
assessment purposes. No other signs of neurotoxicity were observed in the database. No 
treatment-related reproductive effects were reported in the reproductive toxicity study in rats.  
Decreased pup body weight was observed at the same doses where parental toxicity was 
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observed. No developmental or maternal effects were reported in the developmental studies in 
rats and rabbits.  Although no immunotoxicity study is available for ipflufenoquin, no evidence 
of immunotoxicity was observed in the hazard database.  No systemic toxicity was observed in a 
dermal study in rats up to the limit dose. 
 
Acute toxicity studies show that ipflufenoquin exhibits low acute toxicity via the oral (Toxicity 
Category III), dermal (Toxicity Category III) and inhalation (Toxicity Category IV) routes of 
exposure. Ipflufenoquin is slightly irritating to the eye (Toxicity Category IV), non-irritating to 
skin (Toxicity Category IV), and it is not a dermal sensitizer.  
 
No acute dietary endpoint was selected because the effects observed in the ACN study occurred 
at doses not relevant for risk assessment and no other acute effects were observed in the 
database. Also, no dermal endpoints were selected because no systemic effects were observed in 
the dermal study up to the limit dose and there is no evidence of increased susceptibility in the 
young. The chronic dietary endpoint was selected from the chronic/carcinogenicity study in mice 
with a no-observed-adverse-effect level (NOAEL) of 30 mg/kg/day (lowest-observed-adverse-
effect level [LOAEL] = 106 mg/kg/day, based on pale teeth and broken teeth). The adult oral 
endpoint was selected from the 13-week rat study with a NOAEL of 171 mg/kg/day (LOAEL = 
577 mg/kg/day, based on hematological changes, bilateral submaxilla abrasion of the incisors, 
white coloration of the incisors and enamel hypoplasia of the tooth, intestinal microscopic 
findings and thyroid follicular cell hypertrophy in males and females). The incidental oral and 
inhalation endpoints were selected from the 13-week mouse study with a NOAEL of 55 
mg/kg/day (LOAEL =164 mg/kg/day, based on pale teeth and loss of enamel). The level of 
concern (LOC) is 100 based upon a 10X uncertainty factor (UF) for inter-species extrapolations, 
10X UF for intra-species variations, and a 1X FQPA safety factor (SF) for all scenarios.  The 
FQPA safety factor has been reduced to 1x because of the completeness of the database, there is 
no evidence of susceptibility in the young, evidence of neurotoxicity was only observed at high 
doses that are not relevant for risk assessment, and the exposure assessments will not 
underestimate exposure and risk for infants and children. 
 
An unrefined chronic dietary exposure and risk assessment was conducted using tolerance-level 
residues, modeled drinking water estimates provided by the Environmental Fate and Effects 
Division (EFED), 100% crop treated assumptions, and HED’s 2018 default processing factors 
and empirical processing factors where available. The chronic dietary risk assessment showed no 
risk estimates of concern for the U.S. population or any population subgroup. The chronic 
dietary (food and drinking water) exposure and risk estimates for ipflufenoquin were <1% of the 
chronic population adjusted dose (cPAD) for the general U.S. population and all population 
subgroups. An acute dietary exposure assessment was not required because no endpoint 
attributable to a single dose was identified in the ipflufenoquin database. Ipflufenoquin is 
classified as “Not Likely to Be Carcinogenic to Humans”; therefore, a cancer dietary exposure 
assessment was not required.  
 
There are no proposed residential uses for ipflufenoquin; therefore, a residential exposure 
assessment is not required. 
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There are no proposed residential uses of ipflufenoquin; therefore, the aggregate assessment was 
limited to food and water exposure.  As a result, the aggregate assessments are equivalent to the 
dietary exposure and risk assessments which are not of concern.   
 
Only occupational inhalation risks were assessed; a quantitative dermal risk assessment is not 
required since a dermal POD was not selected for ipflufenoquin.  The short- and intermediate-
term inhalation risk estimates for the occupational handlers  resulted in no risk estimates of 
concern (i.e., margins of exposure (MOEs) ≥ the LOC of 100) at baseline attire (i.e., no 
respirator) and engineering controls for aerial applications when applicable.  The MOEs range 
from 150,000 to 40,000,000.  The proposed use on almonds has a higher single maximum 
application rate (0.065 lb ai/A) than the proposed single maximum application rate (0.04 lb ai/A) 
on pome fruit (apples, pears).  Therefore, the occupational handler assessment of the proposed 
use on almonds is protective of all exposure scenarios for the proposed use on pome fruit 
(apples, pears).  Also, the use pattern for almonds and pome fruit is sufficiently similar such that 
the assessment for almonds (i.e., orchard/vineyard) can be used as a surrogate for pome fruit 
(i.e., orchard/vineyard). 
 
Occupational post-application dermal exposure was not quantitatively assessed since a dermal 
POD was not selected for ipflufenoquin.   
 
Based on the Agency's current practices, a quantitative non-cancer occupational post-application 
inhalation exposure assessment was not performed for ipflufenoquin 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 ipflufenoquin. 
 
Ipflufenoquin is classified as Toxicity Category III via the dermal route and Toxicity Category 
IV for skin irritation potential.  It is not a skin sensitizer.  Under 40 Code of Federal Regulations 
156.208 (c) (2), ai’s classified as Acute III or IV for acute dermal, eye irritation and primary skin 
irritation are assigned a 12-hour REI.  REIs may be further reduced if certain criteria are met in 
accordance with the Pesticide Registration (PR) Notice 95-3 [Reduction of WPS Interim REIs 
for Certain Low Risk Pesticides]1.  Upon review of the criteria for the active ingredient only, 
ipflufenoquin is consistent with the criteria in PRN 95-3 that allow for a 4-hour REI.  Therefore, 
the proposed label REI of 4 hours is adequate to protect agricultural workers from post-
application exposures to ipflufenoquin.   
 
Potential areas of environmental justice concerns, 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.2”  
 
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 the Pesticide 

 
1  Available: https://www.epa.gov/pesticide-registration/prn-95-3-reduction-worker-protection-standard-wps-

interim-restricted-entry 
2  https://www.epa.gov/laws-regulations/summary-executive-order-12898-federal-actions-address-environmental-

justice  
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Handlers Exposure Database Version (PHED) 1.1 and the Agricultural Handler Exposure Task 
Force (AHETF) 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 
website3.   
 
HED Conclusions 
 
There are no risk estimates of concern from the proposed uses of ipflufenoquin.  Label 
recommendations and data deficiencies are discussed in Sections 2.1 and 2.3 below. 
 
1.1 Data Deficiencies 
 
Pending the submission of a revised Section F of the petition (see details under Section 2.2.3 
below), there are no data gaps or issues that would preclude granting the proposed uses. The 
revised Section F of the petition should be consistent with the specific tolerance 
recommendations discussed in Section 2.2.2. 
 
1.2 Tolerance Considerations 
 
1.2.1 Enforcement Analytical Method 
 
Plants 
An adequate analytical method, Method No. P 3996 G (adapted from the quick, easy, cheap, 
effective, rugged, and safe (QuEChERS) multi-residue enforcement method (EN 15662:2009-
02) which uses high-performance liquid chromatography with tandem mass spectrometry 
(HPLC/MS-MS) to quantitate residues of ipflufenoquin is available for enforcement. 
 
The following ion transitions are monitored:  m/z 348 → 330 (quantitation) and m/z 348 → 180 
(confirmation) for ipflufenoquin; and m/z 348 → 153 (quantitation) and m/z 348 → 196 
(confirmation) for QP-2.  The method limit of quantitation (LOQ) is 0.01 ppm for each analyte 
in  in all crop matrices tested.  The method was radiovalidated using samples from the apple and 
grape metabolism studies. The extraction solvents used in the almond, rapeseed, and rice 
metabolism studies were very similar to those used in the proposed enforcement method.  A 
successful independent laboratory validation  (ILV) was conducted for ipflufenoquin and QP-2 
in diverse crops. 
 
Method No. P 3996 G is considered acceptable for enforcement purposes in terms of materials, 
equipment, and analysis time.   
 
  

 
3  https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data 

and https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-post-application-
exposure  
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Livestock  
An adequate analytical method, Method No. NCAS 18-290 adapted from QuEChERS) multi-
residue enforcement method (EN 15662) which uses high-performance liquid chromatography 
with tandem mass spectrometry (HPLC/MS-MS) to quantitate residues of ipflufenoquin and 
metabolites QP-1-10, QP-1-11, QP-1-14, and QP-1-15 is available for enforcement. 
 
The following ion transitions are monitored: m/z 348 → 330 (quantitation) and m/z 348 → 180 
(confirmation) for ipflufenoquin; and m/z 524 →348 (quantitation) and m/z 524 → 330 
(confirmation) for QP-1-10; m/z 540 → 346 (quantitation) and m/z 540 → 364 (confirmation) for 
QP-1-11; and m/z 364 → 346 (quantitation) and m/z 364 → 179 (confirmation) for QP-1-14; and 
m/z 540 → 364 (quantitation) and m/z 540 → 346 (confirmation) for QP-1-15.  The method LOQ 
is 0.01 ppm for each analyte in  in each matrix tested. A confirmatory method is not required 
because two ion transitions are monitored for each analyte. The method was adequately 
radiovalidated for ipflufenoquin per se using goat fat and hen egg (yolk and white), liver, and 
muscle samples collected from the metabolism studies.  For the metabolites, because the 
extraction solvents used in the livestock metabolism studies were very similar to those used in 
the proposed enforcement method, no extraction efficiency data are required.  A successful ILV 
was conducted for ipflufenoquin, QP-1-10, QP-1-11, QP-1-14, and QP-1-15 with egg, whole 
milk, and bovine liver and muscle.   
 
Method No. NCAS 18-290 is considered acceptable for enforcement purposes in terms of 
materials, equipment, and analysis time.   
 
1.2.2 Recommended Tolerances 
 
HED reviewed the available residue data and determined the appropriate tolerance levels for 
residues of ipflufenoquin (Table 2.2.2).  The recommended tolerance levels for crops were 
derived using the Organization for Economic Cooperation and Development Maximum Residue 
Level (OECD MRL) calculation procedure.  Based on current HED practices, the following 
tolerance expressions are recommended for primary crops and livestock commodities:  
 
Plant Commodities  
 

(a) General. Tolerances are established for residues of the fungicide ipflufenoquin, including 
its metabolites and degradates, in or on the commodities in the table below.  Compliance 
with the tolerance levels specified below is to be determined by measuring only 
ipflufenoquin, 2-[(7,8-difluoro-2-methyl-3-quinolinyl)oxy]-6-fluoro-α,α-
dimethylbenzenemethanol, in or on the commodity. 

 
Livestock Commodities  
 

(a) General. (2) Tolerances are established for residues of the fungicide ipflufenoquin, 
including its metabolites and degradates, in or on the commodities in the table below.  
Compliance with the tolerance levels specified below is to be determined by measuring 
only the sum of ipflufenoquin (2-[(7,8-difluoro-2-methyl-3-quinolinyl)oxy]-6-fluoro-α,α-
dimethylbenzenemethanol) and its metabolites 2-[2-(7,8-difluoro-2-methylquinolin-3-
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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 U.S. 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. 
 
Hazard Characterization and Dose-Response Assessment 
 
1.9 Toxicology Studies Available for Analysis   
 
The toxicological database for ipflufenoquin is adequate for risk assessment purposes including 
FQPA evaluation, selection of PODs for the various routes of exposure, and for dose-response 
evaluation. Appendix A is a summary of the ipflufenoquin toxicological database. Based on a 
weight-of-evidence (WOE) approach and considering all the available hazard information for 
ipflufenoquin, the HASPOC recommended that a CTA, subchronic neurotoxicity, subchronic 
inhalation and immunotoxicity study are not required at this time (TXR 0058095, M. 
Zampariello, 10/09/2020).   
 
Available mammalian toxicology studies considered in the hazard characterization include: 
 

• Acute oral, dermal, and inhalation toxicity; eye and dermal irritation; and dermal 
sensitization studies 

• ACN study in rats 
• Subchronic and chronic oral toxicity studies in rats, mice and dogs  
• 21-day dermal toxicity study in rabbits 
• Developmental toxicity studies in rats and rabbits  
• Reproductive and postnatal toxicity study in rats 
• Carcinogenicity studies in mice and rats 
• In vitro dermal absorption in humans 
• Metabolism and pharmacokinetic studies in rats 



Ipflufenoquin Human Health Risk Assessment DP No. D455017 
 

Page 14 of 57 

• Genetic toxicology studies also were submitted by the registrant for the parent 
compound as well as several metabolites and consisted of a bacterial reverse gene 
mutation test, a micronucleus test, and an in vitro chromosome aberration test. 

 
1.10 Absorption, Distribution, Metabolism, & Elimination (ADME)  
 
A series of studies were performed to understand the kinetics and metabolism of ipflufenoquin 
(MRIDs 50921050, 50921051, and 50921052). Following single oral administration, peak 
plasma concentrations (tmax) occurred at around 1.5-1.8 hours in males independently of dose 
while in females tmax increased from 1 to 2.3 hours when the dose increased from 3 to 300 
mg/kg. There was a non-linear increase in plasma Area-Under-the-Curve (AUC) when compared 
to dose (56-fold increase in male plasma AUC and 73-fold increase in female plasma AUC when 
the dose increased 100-fold from 3 to 300 mg/kg) which indicates non-linear kinetics. The 
absorption ratio (total amount of biliary and urinary excretion and residual radioactivity in the 
carcass) was 90% in males and 92% in females for the 3 mg/kg group and 60% in males and 
79% in females for the 300 mg/kg group. 
 
The highest radioactivity concentrations occurred in the gastrointestinal tract followed by the 
liver in both males and females at 3 and 300 mg/kg after a single dose and at 3 mg/kg after 14 
days of dosing. In males, the percentage (%) of dose found in urine (6%) and feces (86%) was 
similar at 3 and 300 mg/kg/day at 96 hours post dose. In females, the % found in urine decreased 
from 12 to 7% while the percentage found in feces increased from 77 to 84% at 3 vs 300 
mg/kg/day at 96 hours post-dose.  The total recovery of radioactive residues was 93-94% of the 
administered dose. 
 
Nine metabolites were identified in the urine after single dose administration of ipflufenoquin at 
3 or 300 mg/kg but no metabolite accounted for more than 4% of the radioactivity. Seven 
metabolites were identified in the urine after dosing for 14 days, with 4 compounds accounting 
for more than 5% of the radioactivity. The parent compound was not detected in any urine 
samples. The parent and at least 10 metabolites were found in feces following single-dose 
administration. Numerous peaks present in feces after single-dose administration were not 
detected after repeated-dose administration. In the bile, at least 15 metabolites were identified 
but no unchanged parent was found. Metabolites were formed via glutathione conjugation. 
 
4.2.1 Dermal Absorption 
 
An in vivo dermal absorption study is not available for ipflufenoquin; however, a dermal 
absorption factor (DAF) is not needed at this time because a dermal endpoint was not selected. In 
an in vitro human dermal absorption study, the percentage of potentially absorbed dose through 
human skin membranes (absorption + stripped skin) was estimated to be 9%. If a DAF is 
warranted in the future, the need for additional in vivo data will be revisited. 
 
4.3 Toxicological Effects 
 
The hazard database for ipflufenoquin indicates that teeth, the liver, thyroid, hematological 
system, and intestines are the primary targets in rodents. Liver effects ranged from changes in 
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liver weight to histopathological changes (increased single cell necrosis, bile duct hyperplasia, 
and hepatocellular mitotic figures). Effects in the hematological system included changes such as 
decreases in red blood cells (RBCs), hemoglobin and hematocrits, as well as increases in spleen 
weight, prothrombin time and erythropoiesis of the spleen. However, these hematological effects 
were considered mild and occurred at the same or higher doses than the tooth effects. Intestinal 
findings included black content, minimal cellular infiltration in the lamina propria of the colon, 
minimal hyperplasia epithelium and minimal regeneration of the surface epithelium in the colon 
while thyroid effects were limited to follicular cell hypertrophy. Intestinal and thyroid effects 
occurred at the same doses where tooth effects were observed only in the subchronic studies in 
rats. Tooth effects including discoloration, enamel hypoplasia, dysplasia and abrasion of the 
incisors were observed throughout the ipflufenoquin database in rodents only.  However, human 
relevance could not be ruled out because these tooth effects observed with ipflufenoquin have 
been previously observed in humans as a result of chemical exposure. Children are considered 
the most susceptible population to the tooth effects since dental enamel development and 
formation occurs during childhood. The toxicology database showed no adverse effects were 
observed in dogs. 
 
Potential signs of neurotoxicity were observed in the ACN study, but they occurred only in one 
sex at high doses (2000 mg/kg), which are not considered relevant for risk assessment purposes. 
A subchronic neurotoxicity study is not available but HASPOC recommended that this study not 
be required. Motor activity was measured in the 13-week oral study in rats but no changes in 
motor activity were observed. No treatment-related reproductive effects were reported in the 
reproductive toxicity study in rats. Decreased pup body weight was observed at the same doses 
where parental toxicity was observed. No developmental or maternal effects were reported in the 
developmental studies in rats and rabbits.  Therefore, there is low concern for pre- and post- natal 
susceptibility. 
 
Although no immunotoxicity study is available for ipflufenoquin, no evidence of immunotoxicity 
was observed in the hazard database. No systemic toxicity was observed in a dermal study in rats 
up to the limit dose. 
 
A subchronic oral toxicity study in rats is also available for the QP-2 metabolite.  This metabolite 
displayed less severe effects than ipflufenoquin in the hematological system and teeth that were 
not considered adverse up to 900 mg/kg/day. These data suggest that this metabolite does not 
have hazards that exceed those of the parent compound in nature, severity, or potency.  
 
Acute toxicity studies show that ipflufenoquin exhibits low acute toxicity via the oral (Toxicity 
Category III), dermal (Toxicity Category III) and inhalation (Toxicity Category IV) routes of 
exposure. Ipflufenoquin is slightly irritating to the eye (Toxicity Category IV), non-irritating to 
skin (Toxicity Category IV) and it is not a dermal sensitizer.   
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4.4 Safety Factor for Infants and Children (FQPA Safety Factor)4 
 
HED has evaluated the toxicity database of ipflufenoquin and concludes that there is low concern 
for pre- and postnatal susceptibility for infants and children.  The FQPA safety factor has been 
reduced to 1X because: (1) the toxicity database is adequate to characterize potential pre- and 
postnatal risk for infants and children; (2) no reproductive effects were observed in rats; (3) 
although there were offspring effects in the reproductive study, they occurred only in the 
presence of parental toxicity; (4) there were no developmental effects in the developmental 
studies in rats and rabbits; (5) although potential signs of neurotoxicity were observed in the 
ACN study, clear NOAELs/LOAELs are established and effects occurred at high doses that are 
not relevant for risk assessment purposes; and (6) the PODs selected for risk assessment 
purposes are protective of the offspring and potential neurotoxic effects seen in the database. 
Furthermore, the dietary assessments are based on conservative inputs, including tolerance level 
residues and modeled drinking water residues, such that exposure to infants and children have 
not been underestimated. 
 
4.4.1 Completeness of the Toxicology Database 
 
The toxicity database is adequate to characterize potential pre- and postnatal risk for infants and 
children. The HASPOC recommended to waive the requirement for subchronic neurotoxicity, 
immunotoxicity and inhalation studies (TXR 0058095, M. Zampariello, 10/09/2020). The 
following acceptable studies are available:  developmental toxicity studies in rats and rabbits, a 
two-generation reproduction study in rats, and an ACN study in rats. 
 
4.4.2 Evidence of Neurotoxicity 
 
There is evidence of potential neurotoxicity (decreased motor activity) in the ipflufenoquin 
database in the ACN study. However, concern is low because: 1) the observed effects are well 
characterized, with clear NOAELs; 2) they occur only at the highest doses tested; and 3) PODs 
are based on the most sensitive effects and are protective of any potential neurotoxicity. 
     
4.4.3 Evidence of Sensitivity/Susceptibility in the Developing or Young Animal 
 
No evidence of increased quantitative or qualitative susceptibility was seen in rat and rabbit 
developmental toxicity studies. Decreased pup body weight was observed in the reproduction 
study only in the presence of parental toxicity. The selected PODs are protective of the offspring 
effects. 
 
4.4.4 Residual Uncertainty in the Exposure Database  
 
There are no residual uncertainties in the exposure database. The dietary exposure analyses are 
unlikely to underestimate exposure as they incorporated tolerance-level residues, 100% CT, and 
upper bound modeled drinking water residues. There are no proposed residential uses associated 

 
4  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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with ipflufenoquin. These assessments of exposure are not likely to underestimate the resulting 
estimates of risk from exposure to ipflufenoquin. 
 
4.5 Toxicity Endpoint and Point of Departure Selections 
 
Acute Dietary Endpoint for All Populations:  None selected because no endpoint attributable to a 
single dose was identified in the ipflufenoquin database. 
 
Chronic Dietary Endpoint for the General Population:  The chronic dietary endpoint for all 
populations was selected from the combined chronic/carcinogenicity study in mice with a 
NOAEL of 30 mg/kg/day (LOAEL = 106 mg/kg/day based on pale teeth and broken teeth).  The 
cPAD of 0.3 mg/kg/day was derived from a NOAEL of 30 mg/kg/day and a 100-fold UF that 
included a 10x UF for inter-species extrapolations, a 10x UF for intra-species variations, and 1x 
FQPA SF.  The cPAD is equivalent to the cRfD (0.3 mg/kg/day).  This study is appropriate for 
the duration of exposure, it is protective of the general population, and it is protective of the most 
sensitive lifestage (children). 
 
Short-Term Adult Oral Endpoints:  The short-term adult oral endpoint was based upon the results 
from the subchronic study in rats with a NOAEL of 171 mg/kg/day.  The LOAEL is 571 
mg/kg/day based on hematological changes, bilateral submaxilla abrasion of the incisors, white 
coloration of the incisors and enamel hypoplasia of the tooth, intestinal microscopic findings 
(minimal cellular infiltration in the lamina propria of the colon, minimal hyperplasia epithelium 
and minimal regeneration of the surface epithelium in the colon) and thyroid follicular cell 
hypertrophy in males and females. This POD is protective of effects that are relevant to adult 
humans observed throughout the ipflufenoquin database. There is low concern for adults for the 
tooth effects observed in mice at lower doses because dental enamel development and formation 
occurs during childhood; hence the selected adult oral endpoint protects for hematological, 
intestinal and thyroid effects. The LOC is 100 based upon a 10x UF for inter-species 
extrapolations, 10x UF for intra-species variations, and a 1x FQPA SF.   
 
Short-Term Incidental Oral Endpoint:  The short-term incidental oral endpoint was derived from 
the subchronic study in mice with a NOAEL of 55 mg/kg/day.  The LOAEL is 164 mg/kg/day 
based on pale teeth and loss of enamel in male and female mice. This endpoint is protective of 
the target population, children 1-2 years old and of the tooth effects observed throughout the 
database. The LOC is 100 based upon a 10x UF for inter-species extrapolations, 10x UF for 
intra-species variations, and a 1x FQPA SF.   
 
Short- (1-30 days) and Intermediate- (1-6 months) Term Dermal Endpoints:  No dermal 
endpoints were selected because no systemic effects were observed in the dermal study up to the 
limit dose. The dermal study assessed the hematological, thyroid and intestines and no adverse 
effects were identified, thus a dermal endpoint for adults is not needed. Although the dermal 
study did not report assessing the teeth, there is no concern for these effects because children (the 
most sensitive lifestage) are not expected to be directly exposed to ipflufenoquin based on the 
currently proposed use pattern and indirect exposure is not assessed at this point.  If the use 
pattern changes for children, a dermal endpoint will be considered in the future to protect for 
potential tooth effects. 
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Livestock Metabolism Studies 
Livestock metabolism studies were conducted with lactating goats and laying hens. In ruminants, 
although there were quantitative differences in residue levels between the two 14C labels, the 
residue profiles in tissues and milk fat were qualitatively similar, indicating that the ether linkage 
between the quinoline and phenyl moieties was not cleaved during metabolism.  Ipflufenoquin 
was the sole component identified in fatty matrices (omental and milk fat) accounting for 90.2-
100% TRR, and muscles (42.9% TRR) along with the glucuronide metabolites QP-1-11 (28.6% 
TRR) and QP-1-10 (14.3% TRR).  Trace amounts (<0.1% TRR) of the acid metabolite QP-1-7 
and hydroxy metabolite QP-1-8 were also detected in muscle.  Glucuronide metabolites QP-1-11 
and QP-1-10, respectively, were also found in liver (25.9-52.4%TRR) and kidney (30.8-51.3% 
TRR).  
 
Ipflufenoquin was generally a major component of the residue in eggs and all tissues, but the 
metabolite profile was relatively distinct between the eggs and the various tissue types.  In liver,  
the major metabolites included: two glucuronic acid conjugates, QP-1-15  and QP-1-10 ; two 
hydroxy metabolites, QP-1-12 and QP-1-8; and the acid metabolite QP-1-7.  In leg and breast 
muscle, the major residues included ipflufenoquin and the hydroxy metabolites QP-1-12 and QP-
1-8. In abdominal and subcutaneous fat, the major residue was ipflufenoquin.  Hydroxylated 
metabolites conjugated to fatty acids (QP-1-13, QP-1-16, QP-1-17, and QP-1-18) together were 
also found in fat, with QP-1-17 being the principal fatty acid metabolite. Ipflufenoquin was also 
the major residue in both egg white and yolk, along with the hydroxy metabolites QP-1-8 and 
QP-1-12, and lesser amounts of QP-1-9.  
 
1.11.2 Summary of Environmental Degradation 
D459590, J. Fowler, 05/252021 
 
Ipflufenoquin is persistent in soil and water, with no major degradation other than aqueous 
photolysis. Ipflufenoquin is considered hydrolytically stable at pH 4, 7 and 9, and does not 
readily metabolize in aerobic or anaerobic soil or water (D459590, J. Fowler, 25-May-2021).  It 
is apparent from environmental fate data that ipflufenoquin does not readily transform nor 
degrade via common pathways. The only product to consistently result in >10% applied 
radioactivity (AR) was unextracted residues. Very little chemical transformation occurs in the 
laboratory test systems and only minor transformation products were observed. One of the minor 
transformation products that may be of interest is QP-1-7, which occurred in both aerobic and 
anaerobic soil metabolism studies. Although QP-1-7 does not reach major transformation 
product status (>10%), it is increasing throughout the studies, and the molecular structure of the 
degradate is very similar to the structure of parent ipflufenoquin. Based on the available data, the 
following half-lives were calculated for ipflufenoquin:  aerobic soil - 542 to 3,570 days; 
anaerobic aquatic - 520 to 708 days; anaerobic soil - 636 to 1,860 days; aerobic aquatic - 271 to 
573 days. Ipflufenoquin degrades via aqueous photolysis (half-life = 8.7 – 12.3 days) and more 
slowly via soil photolysis (half-life = 111 days or 406 days if unextracted residues are counted as 
undegraded parent). These are the only studies where major transformation products are 
observed in addition to a multitude of unidentified photolysis products.   

 
 
 



Ipflufenoquin Human Health Risk Assessment DP No. D455017 
 

Page 22 of 57 

1.11.3 Comparison of Metabolic Pathways 
 
The results of the plant metabolism studies indicate that parent ipflufenoquin is the major residue 
component in plant matrices. Ipflufenoquin metabolism in plants involves glycosylation of 
ipflufenoquin to form metabolite QP-1-2, conjugation of QP-1-2 with malonate to form QP-1-3, 
and further glycosylation of QP-1-2 to form QP-1-5 and QP-1-6  (in cucumber); involve 
glycosylation of ipflufenoquin to form metabolite QP-1-2, conjugation of QP-1-2 with malonate 
to form QP-1-3, and further glucuronidation of QP-1-3 to form QP-1-4 (in kidney beans); 
remains largely intact in rice matrices, with the formation of multiple minor unknowns and 
minor amounts of metabolite QP-2 on the plant surface (in rice); photodegradation product QP-2 
occurring as a minor residue, mainly in surface rinses (in almond, apple and grapes); proceeds 
via conjugation with glucose to form the glucoside metabolite QP-1-2 (not found in this study), 
which undergoes further conjugation with malonic acid to form QP-1-3 (in rapeseed) . 
 
The result of the poultry metabolism studies indicates that in poultry, ipflufenoquin undergoes 
hydroxylation at various positions on the parent molecule to form the hydroxy metabolites QP-1-
8, QP-1-9, and QP-1-14, with further hydroxylation of QP-1-8 and/or QP-1-9 forming QP-1-12.  
Ipflufenoquin, QP-1-8, and QP-1-14 are subsequently conjugated with glucuronic acid to form, 
respectively, QP-1-10, QP-1-11, and QP-1-15.  Metabolite QP-1-8 is also further oxidized to 
yield the α-hydroxy acid metabolite QP-1-7.  Metabolites QP-1-8 and QP-1-9 are also 
conjugated with linolenic, linoleic, or oleic acids to form lipid conjugates (QP-1-13, QP-1-16, 
QP-1-17, and QP-1-18). 
 
In the submitted ruminant study, ipflufenoquin is either directly conjugated with glucuronic acid 
to form QP-1-10 or undergoes hydroxylation to form QP1-8, which is then conjugated with 
glucuronic acid to form QP-1-11.  Further oxidation of QP-1-8 yields the α-hydroxy acid 
metabolite QP-1-7, which was detected at trace levels in muscle.  Direct hydroxylation of 
ipflufenoquin also yields QP-1-9, which was a minor metabolite in feces.  Residues in fatty 
matrices were comprised almost entirely of ipflufenoquin. 
 
1.11.4 Residues of Concern Summary and Rationale 
ROCKS Decision Memo; D459147, M. Negussie, 3/22/2021  
 
The qualitative nature of the residue of ipflufenoquin in the proposed primary crops and 
ruminants is adequately understood.  The residue of concern for tolerance enforcement and risk 
assessment in the proposed primary crops is parent ipflufenoquin.  Based on the results of the 
plant metabolism studies, HED has determined that future submissions should monitor for 
ipflufenoquin, QP-2, QP-1-3, QP-1-4 and QP-1-5.  There are no rotational crop studies or rotated 
crops relevant to the proposed uses.  For ruminants, the residues of concern for both tolerance 
expression and risk assessment are the parent ipflufenoquin and metabolites QP-1-11, QP-1-14, 
and QP-1-15 (Refer to Appendix B; Table B.1 for nomenclature and structure).  For poultry, 
there are currently no feed items proposed relevant to this petition and no poultry feeding studies 
were submitted; however, based on the poultry metabolism study, the parent ipflufenoquin, QP-
1-8, QP-1-9, QP-1-12, QP-1-15, and QP-1-17 should be monitored in any future poultry feeding 
study.  The final decision for poultry residues of concern (ROC) will be re-evaluated upon the 
submission of a feeding study.  For drinking water, ipflufenoquin is the residue of concern for 
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1.14.2 Percent Crop Treated Used in Dietary Assessment 
 
The chronic dietary exposure and risk assessment for ipflufenoquin assumes 100% crop treated 
for all commodities.   
 
1.14.3 Acute Dietary Risk Assessment 
 
An acute dietary exposure assessment was not required because no endpoint attributable to a 
single dose was identified in the ipflufenoquin database. 
 
1.14.4 Chronic Dietary Risk Assessment 
 
The unrefined chronic dietary exposure and risk assessment used tolerance-level residues, 
modeled drinking water estimates, 100% crop treated assumptions, HED’s 2018 default 
processing factors and empirical processing factors where available. The chronic dietary risk 
assessment showed no risk estimates of concern for the U.S. population or any population 
subgroup. The chronic dietary  (food and drinking water) exposure and risk estimates for 
ipflufenoquin were <1% of the cPAD for the general U.S. population and all population 
subgroups.   
 
1.14.5 Cancer Dietary Risk Assessment 
 
Ipflufenoquin is classified as “Not Likely to Be Carcinogenic to Humans; therefore, a cancer 
dietary exposure assessment was not required.  
 
1.14.6 Summary Table 
 
Table 5.4.6 Summary of Dietary (Food and Drinking Water) Exposure and Risk for Ipflufenoquin. 

Population Subgroup 
Chronic Dietary 

Dietary Exposure 
(mg/kg/day) % cPAD* 

General U.S. Population 0.000849                  <1 
All Infants (<1 year old) 0.001328                  <1 
Children 1-2 years old* 0.002580                  <1 
Children 3-5 years old 0.001747                  <1 
Children 6-12 years old 0.000996                  <1 
Youth 13-19 years old 0.000702                  <1 
Adults 20-49 years old 0.000774                  <1 
Adults 50-99 years old 0.000648                  <1 
Females 13-49 years old 0.000804 <1 

*The population subgroups with the highest risk estimates.  
 
Residential (Non-Occupational) Exposure/Risk Characterization 
 
There are no proposed residential uses for ipflufenoquin; therefore, a residential assessment was 
not conducted. 
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Aggregate Exposure/Risk Characterization 
 
In accordance with the FQPA, HED must consider and aggregate (add) pesticide exposures and 
risks from three major sources: food, drinking water, and residential exposures.  In an aggregate 
assessment, exposures from relevant sources are added together and compared to quantitative 
estimates of hazard (e.g., a NOAEL or PAD), or the risks themselves can be aggregated.  When 
aggregating exposures and risks from various sources, HED considers both the route and 
duration of exposure. 
 
An acute aggregate assessment was not conducted for ipflufenoquin because no study was 
identified in the toxicity database to determine effects from a single dose.  There are currently no 
registered residential uses for ipflufenoquin; therefore, no short- or intermediate-term aggregate 
risk assessments are required.   
 
The chronic aggregate exposure and risk assessment combines exposures to ipflufenoquin in 
food and drinking water only.  The chronic (food and drinking water) exposure and risk 
estimates are <1% of the cPAD for the general U.S. population and all population subgroups; 
there are no chronic aggregate risk estimates of concern (see Section 5.4.6).   
 
Non-Occupational Spray Drift Exposure and Risk Estimates  
 
Spray drift is a potential source of exposure to those nearby pesticide applications.  This is 
particularly the case with aerial application, but, to a lesser extent, spray drift can also be a 
potential source of exposure from the ground application methods (e.g., groundboom and 
airblast) employed for ipflufenoquin.  The agency has been working with the Spray Drift Task 
Force (a task force composed of various registrants which was developed as a result of a Data 
Call-In issued by EPA), EPA Regional Offices and State Lead Agencies for pesticide regulation 
and other parties to develop the best spray drift management practices (see the agency’s Spray 
Drift website for more information). 5  The agency has also developed a policy on how to 
appropriately consider spray drift as a potential source of exposure in risk assessments for 
pesticides.  The potential for spray drift will be quantitatively evaluated for each pesticide during 
the Registration Review process which ensures that all uses for that pesticide will be considered 
concurrently.  The approach is outlined in the revised (2012) Standard Operating Procedures 
For Residential Risk Assessment (SOPs) - Residential Exposure Assessment Standard Operating 
Procedures Addenda 1: Consideration of Spray Drift.  This document outlines the quantification 
of indirect non-occupational exposure to drift.   
 
Non-Occupational Bystander Post-Application Inhalation Exposure and Risk Estimates 
 
Volatilization of pesticides may be a source of post-application inhalation exposure to 
individuals nearby pesticide applications.  The agency sought expert advice and input on issues 
related to volatilization of pesticides from its Federal Insecticide, Fungicide, and Rodenticide Act 
Scientific Advisory Panel (SAP) in December 2009, and received the SAP’s final report on 
March 2, 2010 (http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OPP-2009-0687-
0037).  The agency has evaluated the SAP report and has developed a Volatilization Screening 

 
5  Available: http://www.epa.gov/reducing-pesticide-drift   
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Tool and a subsequent Volatilization Screening Analysis 
(http://www.regulations.gov/#!docketDetail;D=EPA-HQ-OPP-2014-0219).   
During Registration Review, the agency will utilize this analysis to determine if data (i.e., flux 
studies, route-specific inhalation toxicological studies) or further analysis is required for 
ipflufenoquin.  
 
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 ipflufenoquin and any other substances and ipflufenoquin does not appear to produce a toxic 
metabolite produced by other substances. For the purposes of this action, therefore, EPA has not 
assumed that ipflufenoquin 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)6 and 
conducting cumulative risk assessments (CRA)7.  During Registration Review, the Agency will 
utilize this framework to determine if the available toxicological data for ipflufenoquin 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.   
 
Occupational Exposure/Risk Characterization 
Occupational and Residential Exposure Memo: D459445, M. Hawkins, 5/26/2021  
 
1.15 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 and current labeling, types of equipment and techniques 
that can potentially be used, occupational handler exposure is expected from the proposed use.   
The quantitative exposure/risk assessment developed for occupational handlers is based on the 
scenarios shown in Table 11.1.1. below. 

 
6  Guidance for Identifying Pesticide Chemicals and Other Substances that have a Common Mechanism of Toxicity 

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

(USEPA, 2002) 
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Occupational Handler Exposure Data and Assumptions 
 
A series of assumptions and exposure factors served as the basis for completing the occupational 
handler risk assessments.  Each assumption and factor is detailed below on an individual basis. 
 
Application Rate:  The proposed single maximum application rates are listed in Table 3.3.  The 
proposed use on almonds (0.065 lb ai/A) is the highest single application rate and it is considered 
protective of all exposure scenarios for the proposed use on pome fruit (apples, pears).  Also, the 
use pattern for almonds and pome fruit is sufficiently similar such that the almonds (i.e., 
orchard/vineyard) can be used as a surrogate for pome fruit (i.e., orchard/vineyard). 
 
Unit Exposures:  It is the policy of HED to use the best available data to assess handler exposure.  
Sources of generic handler data, used as surrogate data in the absence of chemical-specific data, 
include PHED 1.1, the AHETF database, the Outdoor Residential Exposure Task Force 
(ORETF) database, or other registrant-submitted occupational exposure studies.  Some of these 
data are proprietary (e.g., AHETF data), and subject to the data protection provisions of FIFRA.  
The standard values recommended for use in predicting handler exposure that are used in this 
assessment, known as “unit exposures”, are outlined in the “Occupational Pesticide Handler Unit 
Exposure Surrogate Reference Table8”, which, along with additional information on HED policy 
on use of surrogate data, including descriptions of the various sources, can be found at the 
Agency website9.  
 
Area Treated or Amount Handled:  The area treated/amount handled are based on ExpoSAC 
Policy 9.1. Refer to Table 11.1.1. for these assumptions for each scenario. 
  
Exposure Duration: HED classifies exposures from 1 to 30 days as short-term and exposures 30 
days to six months as intermediate-term.  Exposure duration is determined by many things, 
including the exposed population, the use site, the pest pressure triggering the use of the 
pesticide, and the cultural practices surrounding that use site.  For most agricultural uses, it is 
reasonable to believe that occupational handlers will not apply the same chemical every day for 
more than a one-month time frame; however, there may be a large agribusiness and/or 
commercial applicators who may apply a product over a period of weeks (e.g., completing 
multiple applications for multiple clients within a region).   
 
For ipflufenoquin, based on the proposed uses, short- and intermediate-term exposures are 
expected; however, the endpoints and PODs for short- and intermediate-term inhalation 
exposures are the same; therefore, short-term exposure and risk estimates are protective of longer 
term durations. 
 
Personal Protective Equipment:  Estimates of inhalation exposure were calculated assuming 
baseline attire (i.e., no respirator).  The ipflufenoquin product labels direct mixers, loaders, 

 
8  Available: https://www.epa.gov/sites/production/files/2018-06/documents/opp-hed-pesticide-handler-surrogate-

unit-exposure-table-june-2018.pdf  
9  Available: https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-

exposure-data  
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applicators and other handlers to wear baseline attire (i.e., a long-sleeved shirt, long pants, shoes 
plus socks, and no respirator) and chemical-resistant gloves. 
 
Occupational Handler Non-Cancer Exposure and Risk Estimate Equations 
 
The algorithms used to estimate non-cancer exposure and dose for occupational handlers can be 
found in Appendix D. 
 
Summary of Occupational Handler Non-Cancer Exposure and Risk Estimates 
 
Only occupational inhalation risks were assessed; a quantitative dermal risk assessment is not 
required since a dermal POD was not selected for ipflufenoquin.  The short- and intermediate-
term inhalation risk estimates for the occupational handlers resulted in no risk estimates of 
concern (i.e., MOEs ≥ the LOC of 100) at baseline attire (i.e., no respirator) and engineering 
controls for aerial applications when applicable.  The MOEs range from 150,000 to 40,000,000. 
The proposed use on almonds has a higher single maximum application rate (0.065 lb ai/A) than 
the proposed single maximum application rate (0.04 lb ai/A) on pome fruit (apples and pears) 
and these crops are all assessed using the same (orchard/vineyard) occupational handler 
category.  Therefore, the occupational handler assessment of the proposed use on almonds is 
protective of all exposure scenarios for the proposed use on pome fruit (apples, pears).  Also, the 
use pattern for almonds and pome fruit is sufficiently similar such that the almonds (i.e., 
orchard/vineyard) can be used as a surrogate for pome fruit (i.e., orchard/vineyard). 
 
The Agency matches quantitative occupational exposure assessment with appropriate 
characterization of exposure potential. While HED presents quantitative risk estimates for human 
flaggers where appropriate, agricultural aviation has changed dramatically over the past two 
decades. According the 2012 National Agricultural Aviation Association (NAAA) survey of 
their membership, the use of GPS for swath guidance in agricultural aviation has grown steadily 
from the mid 1990’s. Over the same time period, the use of human flaggers for aerial pesticide 
applications has decreased steadily from ~15% in the late 1990’s to only 1% in the most recent 
(2012) NAAA survey. The Agency will continue to monitor all available information sources to 
best assess and characterize the exposure potential for human flaggers in agricultural aerial 
applications. 
 
HED has no data to assess exposures to pilots using open cockpits.  The only data available is for 
exposure during aerial applications (covering both airplanes and helicopters) of liquid 
formulations to pilots in enclosed cockpits (data from AHETF) and of granule formulations in 
enclosed cockpits (data from PHED).  Therefore, risks to pilots are assessed using the 
engineering control (enclosed cockpits) and baseline attire (i.e., a long-sleeved shirt, long pants, 
shoes, and socks); use of the data in this fashion is consistent with  the Agency’s Worker 
Protection Standard (WPS) stipulations for engineering controls, which says label-required PPE 
for applicators can be reduced when using an enclosed cockpit (40 CFR 170.240(d)(6)(iii)) as 
well as a provision regarding use of gloves for aerial applications (40 CFR 170.240(d)(6)(i)), 
which says pilots are not required to wear protective gloves for the duration of the application.  
With this level of protection, there are no risk estimates of concern for applicators. 
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1.16 Occupational Post-application Exposure/Risk Estimates 
 
Occupational post-application dermal exposure was not assessed for ipflufenoquin since a 
dermal POD was not selected. 
 
Dislodgeable Foliar Residue (DFR):  In accordance with the updated Part 158 data requirements 
(2007), one or more DFR studies are required when a pesticide has residential or occupational 
uses that could result in post-application dermal exposure.  Since a dermal POD was not 
selected, a non-cancer dermal post-application risk assessment was not performed for 
ipflufenoquin.  Therefore, DFR studies are not needed for ipflufenoquin at this time.  If the 
PODs change, the need for DFR studies may be re-evaluated in the future to refine the post-
application assessment. 
 
11.2.1 Occupational Post-application Inhalation Exposure/Risk Estimates 
 
There are multiple potential sources of post-application inhalation exposure to individuals 
performing post-application activities in previously treated fields. These potential sources 
include volatilization of pesticides and resuspension of dusts and/or particulates that contain 
pesticides.  The agency sought expert advice and input on issues related to volatilization of 
pesticides from its Federal Insecticide, Fungicide, and Rodenticide Act Scientific Advisory Panel 
(SAP) in December 2009, and received the SAP’s final report on March 2, 2010 
(http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OPP-2009-0687-0037).  The agency 
has evaluated the SAP report and has developed a Volatilization Screening Tool and a 
subsequent Volatilization Screening Analysis 
(https://www.regulations.gov/#!docketDetail;D=EPA-HQ-OPP-2014-0219).  During 
Registration Review, the agency will utilize this analysis to determine if data (i.e., flux studies, 
route-specific inhalation toxicological studies) or further analysis is required for ipflufenoquin. 
 
In addition, the Agency is continuing to evaluate the available post-application inhalation 
exposure data generated by the Agricultural Reentry Task Force.  Given these two efforts, the 
Agency will continue to identify the need for and, subsequently, the way to incorporate 
occupational post-application inhalation exposure into the agency's risk assessments. 
 
Although a quantitative occupational post-application inhalation exposure assessment was not 
performed, an inhalation exposure assessment was performed for occupational/commercial 
handlers.  Handler exposure resulting from application of pesticides outdoors is likely to result in 
higher exposure than post-application exposure.  Therefore, it is expected that these handler 
inhalation exposure estimates would be protective of most occupational post-application 
inhalation exposure scenarios. 
 
Furthermore, inhalation exposure during dusty mechanical activities such as shaking and 
mechanical harvesting is another potential source of post-application inhalation 
exposure.  However, the airblast applicator scenario is believed to represent a reasonable worst 
case surrogate estimate of post-application inhalation exposure during these dusty mechanical 
harvesting activities.  The non-cancer inhalation risk estimate for commercial airblast application 
is not of concern (i.e., MOE ≥100). 
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Restricted Entry Interval 
 
Ipflufenoquin is classified as Toxicity Category III via the dermal route and Toxicity Category 
IV for skin irritation potential.  It is not a skin sensitizer.  Under 40 CFR 156.208 (c) (2), ai’s 
classified as Acute Toxicity Category III or IV for acute dermal, eye irritation and primary skin 
irritation are assigned a 12-hour REI.  The proposed label has an REI of 4 hours.   
 
Based on the acute toxicity categories and post-application assessment for ipflufenoquin, the 
WPS Interim REI for ipflufenoquin is 12-hours.  REIs may be further reduced if certain criteria 
are met in accordance with the PR Notice 95-3 [Reduction of WPS Interim REIs for Certain Low 
Risk Pesticides]10.  In PR Notice 95-3, there are a set of criteria listed for the active ingredient 
that must be met for chemicals to be eligible for a reduced REI.  These criteria include: 
 

1. The active ingredient is in Toxicity Category III or IV based upon data for acute dermal 
toxicity, acute inhalation toxicity, primary skin irritation, and primary eye irritation. 
Acute oral toxicity data were used if no acute dermal data were available. If EPA lacked 
data on primary skin irritation, acute inhalation, or primary eye irritation of the active 
ingredient, the Agency reviewed data on that end-point for similar active ingredients 
(analogs), and excluded such active ingredients from consideration for the reduced REI, 
if the analog is in Toxicity Category I or II for that endpoint. 

2. The active ingredient is not a dermal sensitizer (or in the case of biochemical and 
microbial active ingredients, no known reports of hypersensitivity exist). 

3. The active ingredient is not a cholinesterase inhibitor (N-Methyl carbamate and 
Organophosphate) as these chemicals are known to cause large numbers of pesticide 
poisonings and have the potential for serious neurological effects. 

4. No known reproductive, developmental, carcinogenic, or neurotoxic effects have been 
associated with the active ingredient. If active ingredients did not have data available for 
these chronic health effects, EPA considered data on appropriate chemical and biological 
analogs. Active ingredients that have been classified as carcinogenic in Category B 
(probable human carcinogen) or Category C with a potency factor, Q* (possible human 
carcinogen, for which quantification of potential risk is considered appropriate), or are 
scheduled for the Health Effects Division's Cancer Peer Review process, were omitted 
from consideration. 

5. EPA does not possess incident information (illness or injury reports) that are “definitely” 
or “probably” related to post-application exposures to the active ingredient. 

 
Upon review of the criteria for the active ingredient only, ipflufenoquin is consistent with the 
criteria in PRN 95-3 that allow for a 4-hour REI. With regard to the incident information criteria 
(#5), since this action is for a new active ingredient, HED notes that, if in the future, incident 
information is received by the Agency relating to the active ingredient and/or the end-use 
product, the eligibility for the 4-hr REI may need to be re-evaluated.  HED also notes that the PR 
Notice includes similar criteria for the end-use product.  These criteria have not been evaluated 
by HED.  Based solely on the active ingredient criteria, HED would recommend for reduction of 
the REI for ipflufenoquin. 

 
10 Available: https://www.epa.gov/pesticide-registration/prn-95-3-reduction-worker-protection-standard-wps-

interim-restricted-entry 



Ipflufenoquin Human Health Risk Assessment DP No. D455017 

Page 33 of 57 

Ipflufenoquin is currently classified as “Not Likely to Be Carcinogenic to Humans” and 
therefore does meet the criteria for chemicals to be eligible for a reduced REI.  
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(10.7 sec treated vs. 11.7 sec control). These effects are also observed in the 28-day study in rats 
and are considered adverse. 
 
Also, at 8000 ppm, cholesterol (↑22-34%) and gamma glutamyl transferase (GGT) activity 
(↑100-200%) were increased in both sexes, triglycerides were decreased (↓44%) in males, and 
total bilirubin was decreased (↓40%) in females.  Absolute and relative liver weights were 
increased in both sexes accompanied by mild diffuse hepatocellular hypertrophy. However, these 
effects are considered adaptive and not adverse. 
 
Additional microscopic findings included minimal cellular infiltration in the lamina propria of 
the colon, minimal hyperplasia epithelium and minimal regeneration of the surface epithelium in 
the colon, and minimal follicular cell hypertrophy in the thyroid gland. 
 
The LOAEL is 8000 ppm (equivalent to 577/675 mg/kg/day in males/females) based on 
hematological changes, bilateral submaxilla abrasion of the incisors, white coloration of the 
incisors and enamel hypoplasia of the tooth, intestinal microscopic findings and thyroid 
follicular cell hypertrophy in males and females.. The NOAEL is 2000 ppm (equivalent to 
137/171 mg/kg/day in males/females) 
 
This study is classified acceptable/guideline and satisfies the guideline requirements for a 
subchronic oral toxicity study (OCSPP  870.3100; OECD 408) in rodent species. 
 
 870.3100 90-Day Oral Toxicity – Mouse 
 
In a subchronic oral toxicity study (MRID 50921027), groups of eight Crl:CD-1 mice/sex/dose 
were administered ipflufenoquin (97.9% a.i.; Lot No. 31-13146-R.WADA) in the diet at nominal 
dose levels of 0, 300, 1000, 3000, or 6000 ppm (equivalent to 47.5/54.9, 164/185, 443/607, or 
1107/1322 mg/kg/day in males/females) for up to 13 weeks. 
 
There were no effects of treatment on mortality or food consumption. 
 
At 3000 ppm, decreased overall body weight gains were noted in males (↓22%) and females 
(↓33%).  Body weights in female mice were decreased at Weeks 5 and 13 by 10% and 11%, 
respectively.  Decreases were observed in hematocrit, hemoglobin concentration, RBC count (in 
both sexes) and MCH and MCHC (females only) but these were at or below 10%.  Dose-related 
increases (↑64-261%) in ALK, ALT, and AST activities that were considered linked to 
hepatotoxicity were observed in both sexes. 
 
Hepatotoxicity was noted as minimal to slight increases in hepatocellular single cell necrosis in 
males (7/8 treated) and females (4/8 treated) vs. 0/8 control/sex, minimal to slight bile duct 
hyperplasia in males (8/8 treated) and females (6/8 treated) vs. 0/8 control/sex, minimal to slight 
portal inflammatory cell infiltration in males (3/8 treated) and females (4/8 treated) vs. 
0/8 control/sex, minimal to moderate inflammatory cell foci in males (4/8 treated vs. 1/8 control) 
and minimal to slight foci in females (3/8 treated vs. 2/8 control), minimal to slight increases in 
hepatocellular mitotic figures in males (6/8 treated) and minimal increases in females 
(1/8 treated) vs. 0/8 control/sex, and minimal increases in Kupffer cell pigmentation in males 
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(1/8 treated) and females (2/8 treated) vs. 0/8 control/sex. 
 
Abnormally pale-colored incisors were observed in all mice at ≥3000 ppm (p<0.01) from Week 
5 and with increasing incidence at 1000 ppm from Week 7 with 6/8 males and 8/8 females 
affected (p<0.01) by Week 12.  In addition, broken incisors were reported in a single male each 
at 3000 and 6000 ppm but it was stated that the enamel layer was lost and hypoplasia could not 
be assessed during the histological process.  These tooth effects were considered related to 
treatment and adverse as human relevance cannot be ruled out 
 
At 6000 ppm, decreased overall body weight gains were noted in males (↓51%) and females 
(↓49%) with consistent decreases in body weights of 16-18% in males and 8-15% in females.  
Further decreases were observed in hematocrit, hemoglobin concentration, RBC count (in both 
sexes), and MCH and MCHC (females only) as described previously.  Dose-related increases 
(↑145-392%) in ALK, ALT, and AST activities that were considered linked to hepatotoxicity 
were observed in both sexes.  Further dose-related increases in absolute liver weights were 
observed in males (↑17%) and females (↑29%) with increased relative (to body) liver weights in 
males (↑45%) and females (↑46%). 
 
Hepatotoxicity was noted as minimal to moderate increases in hepatocellular single cell necrosis 
in males (8/8 treated) and minimal to slight necrosis in females (7/8 treated) vs. 0/8 control/sex, 
minimal to slight bile duct hyperplasia in males (8/8 treated) and females (8/8 treated) vs. 
0/8 control/sex, minimal to moderate portal inflammatory cell infiltration in males (6/8 treated) 
and minimal to slight infiltration in females (3/8 treated) vs. 0/8 control/sex, minimal to slight 
inflammatory cell foci in males (6/8 treated vs. 1/8 control) and females (6/8 treated vs. 
2/8 control), minimal to moderate increases in hepatocellular mitotic figures in males 
(5/8 treated) and minimal increases in females (4/8 treated) vs. 0/8 control/sex, and minimal to 
slight increases in Kupffer cell pigmentation in males (7/8 treated) with minimal increases in 
females (4/8 treated) vs. 0/8 control/sex.  
 
The LOAEL is 1000 ppm (equivalent to 164/185 mg/kg/day in males/females) based on pale 
teeth and loss of enamel.  The NOAEL is 300 ppm (equivalent to 48/55 mg/kg/day in 
males/females). 
 
This study is classified acceptable/guideline and satisfies the guideline requirements for a 
subchronic oral toxicity study (OCSPP 870.3100; OECD 408) in rodent species. 
 
 870.4200b Carcinogenicity (feeding) - Mouse 
 
In a carcinogenicity study (MRID 50921038), groups of 51 CD-1 (Crl:CD1[ICR]) mice/sex/dose 
were administered ipflufenoquin (NF-180, 99.1% a.i.; Lot # TRED-001) in the diet at dose levels 
of 0, 60, 250, or 1000 ppm (equivalent to 0/0, 6/7, 25/30, and 106/117 mg/kg/day in 
males/females) for up to 78 weeks. 
 
There were no treatment-related effects on mortality, palpable masses, body weight or body 
weight gain, food consumption, blood smears, and organ weights. 
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Survival at Week 78 was 88%, 86%, 84%, and 86% for male mice and 76%, 82%, 75%, and 
71% for female mice in the 0, 60, 250, and 1000 ppm groups, respectively. 
 
Pale-colored teeth (upper incisors) were observed at 1000 ppm with increasing incidence from 
Week 46 to Week 58 with a gradual decline in incidence through Week 78.  The incidence was 
greater in males (p<0.05, 33/51 treated vs. 0/51 control) compared to females (not significant 
[NS], 3/51 treated vs. 0/51 control).  One male and 6 females were reported to have broken teeth 
at 1000 ppm. The study report does not state whether the tooth enamel or ameloblasts were 
microscopically assessed. In the absence of data on histopathological findings in the teeth, these 
effects are considered adverse. 
 
 Globules, minimal to slight severity, in the compact bone of the femur were observed at 1000 
ppm for both sexes with the incidence increased in male mice only (17/51 treated vs. 0/51 
control).  No other skeletal effects were observed; therefore, the globules in bones were not 
considered adverse. 
 
The LOAEL is 1000 ppm (equivalent to 106/117 mg/kg/day in males/females) based on pale 
teeth and broken teeth. The NOAEL is 250 ppm (equivalent to 25/30 mg/kg/day in 
males/females). 
 
No treatment-related neoplastic changes were observed after administration of ipflufenoquin in 
the diet at 1000 ppm to mice for up to 78 weeks. Dosing was considered adequate based on the 
adverse dental effects observed at the highest dose tested. 
 
This study is classified acceptable / non-guideline and satisfies the guideline requirements for a 
carcinogenicity study [OCSPP 870.4200b; OECD 451] in mice. 
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 Cucumber leaves (14-
day PHI) 

11.3% (1.670 ppm) A-ring   

Cucumber stem  5.6% (0.026 ppm) A-ring 
Kidney bean foliage (0- 
days PHI)  

 5.5% (0.253 ppm) A-ring 
4.6% (0.212 ppm) C-ring   
 

Kidney bean foliage (28- 
days PHI)  
 

12.4% (0.339 ppm) A-ring  
13.9% (0.468 ppm) C- ring  

 

Kidney bean pod,  
immature (38-day PHI)  
 

 2.1% (<0.001 ppm) A-ring 
2,9% (<0.001 ppm) C-ring  

Kidney bean pod, mature 
(38 days PHI) 

 5.6% (0.050 ppm) A-ring  
4.6% (0.044 ppm) C-ring 

Rice foliage   3.2% (0.046 ppm) A-ring 
2.6% (0.015 ppm) C-ring  

Rice straw   1.7% (0.039 ppm) A-ring  
0.9% (0.007 ppm) C-ring  

Rice hulls   1.0% (0.003 ppm) A-ring 
0.4% (0.001 ppm) C-ring  

Rice bran    
Polished rice    
Almond, immature fruit 
(14 DAA3, 1x) 
 
(14 DAA3, 5x) 

 
 
 
12.3% (0.045 ppm) C-ring  

1.9% (0.003 ppm) A-ring 
 
 
 

Almond, immature fruit 
(7 DAA3, 1x) 

 6.8% (0.006 ppm) C-ring 

Almond Hulls (28 
DAA3, 1x)  
 
(28 DAA3, 5x) 

 5.0% (0.012 ppm) A-ring  
9.3% (0.022 ppm) C-ring  
 
8.0% (0.097 ppm) C-ring 

Rapeseed, forage  1.4% (0.003 ppm) A-ring 
3.4% (0.007 ppm) C-ring 

Rapeseed, straw  0.1% (<0.001 ppm) A-ring 
<0.1% (<0.001 ppm) C-
ring 

Rapeseed, seed   ND A-ring  
4.9% (0.001 ppm) C-ring 
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Degradate 
QP-1-3 
6-deoxy-1-O-{2-[2-(7,8-difluoro-2-methylquinolin-3-yloxy)-6-
fluorophenyl]-propan-2-yl}-ß-D-glucopyranos-6-yl hydrogen 
malonate 

 

Cucumber fruit (14- day 
PHI) 

 1.7% (<0.001) A- ring 

Cucumber leaves   3.0% (0.386 ppm) A-ring  
Cucumber stem  6.3% (0.030 ppm) A-ring 

 
Kidney bean foliage 
(28-day PHI) 

17.0% (0.466 ppm) A-ring   

Kidney bean foliage 
(38-day PHI)  

21.4% (0.381 ppm) C-ring   

Kidney bean foliage 
(0-day PHI  

 3.4% (0.156 ppm) C-ring  

Kidney bean pod,  
immature   

 1.0% (0.002 ppm) A-ring 
1.4% (0.002 ppm) C-ring 

Rapeseed, forage 10.7% (0.021 ppm) C-ring  8.9% (0.017 ppm) A-ring  
Rapeseed, straw  4.8% (0.015 ppm) A-ring 

3.5% (0.010 ppm) C-ring  
Degradate  
QP-1-4 
6-deoxy-1-O-{2-[2-(7,8-difluoro-2-methylquinolin-3-yloxy)-6- 
fluorophenyl]propan-2-yl}-2-O-(β-D-glucuronopyranosyl)-β-D-
glucopyranos- 
6-yl hydrogen malonate 

 
 

Kidney bean pod, 
immature (28-day PHI)  

44.1% (0.065 ppm) C-ring  1.0% (0.027 ppm) A-ring  

Kidney bean pod, mature 
(38-day PHI)  

41.2% (0.392 ppm) C-ring  
34.3% (0.308 ppm) A-ring  
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QP-1-8; 
M1 
2-[2-(7,8-difluoro-2-methylquinolin-3-yloxy)-6-
fluorophenyl]propane-1,2-diol 

 

Poultry Liver  5.1% (0.037 ppm) A-ring  
9.0% (0.046 ppm) C-ring  

Poultry Leg Muscle 10.9% (0.014 ppm) A-ring  8.9% (0.014 ppm) C-ring  
Poultry Breast Muscle  20.1% (0.007 ppm) A-ring  

22.4% (0.010 ppm) C-ring  
 

Abdominal Fat   3.9% (0.062 ppm) A-ring  
4.8% (0.086 ppm) C-ring  

Subcutaneous fat   3.6% (0.059 ppm) A-ring  
3.8% (0.066 ppm) C-ring  

Egg White  23.1% (0.097 ppm) A-ring  
23.3% (0.114 ppm) C-ring  

 

Egg Yolk  14.1% (0.037 ppm) A-ring  
12.9% (0.033 ppm) C-ring  

 

Goat Flank Muscle    <0.1% (<0.001 ppm) C-
ring  

QP-1-9;  
M2 
2-[2-(7,8-difluoro-2-hydroxymethylquinolin-3-yloxy)-6-
fluorophenyl]propan-2-ol 

 

Poultry Liver  1.8% (0.013 ppm) A-ring  
3.7% (0.019 ppm) C-ring  

Poultry Leg Muscle  5.4% (0.007 ppm) A-ring  
4.9% (0.008 ppm) C-ring  

Poultry Breast Muscle   3.3% (0.001 ppm) A-ring  
4.3% (0.002 ppm) C-ring  

Abdominal Fat   4.5% (0.072 ppm) A-ring  
3.8% (0.069 ppm) C-ring  

Subcutaneous fat   4.5% (0.073 ppm) A-ring  
4.3% (0.074 ppm) C-ring  

Egg White  10.5% (0.044 ppm) A-ring  9.9% (0.049 ppm) C-ring  
Egg Yolk   4.6% (0.012 ppm) A-ring  

6.2% (0.016 ppm) C-ring  
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QP-1-13;  
M6 
{7,8-difluoro-3-[3-fluoro-2-(1-hydroxy-1-methylethyl)phenoxy]-
quinolin-2-yl}methyl linoleate 

 

Abdominal Fat (Poultry)  
 

1.6% (0.025 ppm) A-ring 
1.6% (0.028 ppm) C-ring  

Subcutaneous Fat  2.1% (0.033 ppm) A-ring  
1.8% (0.030 ppm) C-ring  

QP-1-14;  
M5 
2-[6-(7,8-difluoro-2-methylquinolin-3-yloxy)-2-fluoro-3-
hydroxyphenyl]propan-2-ol 

 

Poultry Liver    4.8% (0.035 ppm) A-ring 
3.6% (0.019 ppm) C-ring  

QP-1-15;  
M7 
4-(7,8-difluoro-2-methylquinolin-3-yloxy)-2-fluoro-3-(1-hydroxy-
1-methylethyl)phenyl β-D-glucopyranosiduronic acid 

 

Poultry Liver 27.5% (0.200 ppm) A-ring  
13.9% (0.071 ppm) C-ring  
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QP-1-16;  
M9 
2-[2-(7,8-difluoro-2-methylquinolin-3-yloxy)-6-fluorophenyl]-2-
hydroxypropyl linolenate 

 

Abdominal Fat (Poultry)  2.8% (0.045 ppm) A-ring  
2.2% (0.039 ppm) C-ring  

Subcutaneous Fat   3.8% (0.062 ppm) A-ring  
4.0% (0.069 ppm) C-ring  

QP-1-17;  
M10 
2-[2-(7,8-difluoro-2-methylquinolin-3-yloxy)-6-fluorophenyl]-2-
hydroxypropyl linoleate 

 

Abdominal Fat (Poultry) 14.5% (0.230 ppm) A-ring  
13.0% (0.233 ppm) C-ring  

 

Subcutaneous Fat  16.8% (0.271 ppm) A-ring  
15.7% (0.270 ppm) C-ring  

 

QP-1-18;  
M11 
2-[2-(7,8-difluoro-2-methylquinolin-3-yloxy)-6-fluorophenyl]-2-
hydroxypropyl oleate 

 

Abdominal Fat (Poultry)  7.2% (0.114 ppm) A-ring  
6.2% (0.111 ppm) C-ring  

 Subcutaneous Fat   7.7% (0.125 ppm) A-ring  
6.2% (0.106 ppm) C-ring  
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Appendix D.  Summary of Occupational Non-cancer Algorithms 
 
Occupational Non-cancer Handler Algorithms 
 
Potential daily exposures for occupational handlers are calculated using the following formulas: 
 

E=UE * AR * A * 0.001 mg/ug 
 
where: 
 
E = exposure  (mg ai/day), 
UE = unit exposure (µg ai/lb ai), 
AR = maximum application rate according to proposed label (lb ai A or lb ai/gal), and 
A = area treated or amount handled (e.g., A/day, gal/day). 
  
The daily doses are calculated using the following formula: 
 

ADD= 
 E * AF

BW
 

 
 
where: 
 
ADD =  average daily dose absorbed in a given scenario (mg ai/kg/day), 
E = exposure  (mg ai/day), 
AF = absorption factor (dermal and/or inhalation), and 
BW  =  body weight (kg). 
 
Margin of Exposure:  Non-cancer risk estimates for each application handler scenario are 
calculated using a Margin of Exposure (MOE), which is a ratio of the toxicological endpoint to 
the daily dose of concern.  The daily dermal and inhalation dose received by occupational 
handlers are compared to the appropriate POD (i.e., NOAEL) to assess the risk to occupational 
handlers for each exposure route.  All MOE values are calculated using the following formula: 
 
 

MOE= 
POD
ADD

 
 
 
where: 
 
MOE = margin of exposure: value used by HED to represent risk estimates (unitless), 
POD = point of departure (mg/kg/day), and 
ADD = average daily dose absorbed in a given scenario (mg ai/kg/day). 
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Appendix E.  International Residue Limits Table 
 

Table E.1:  Summary of US and International Tolerances and MRLs  

Residue Definition 
US Canada Mexico Codex 

40 CFR §180.xxx 
Plants :  Ipflufenoquin, 2-[2-(7,8-difluoro-2-
methylquinolin-3-yloxy)-6-fluorophenyl]propan-2-ol 

-- -- -- 

Tolerance/MRL (ppm) 
Commodity1 US Canada Mexico Codex 

Almonds  0.01 -- -- -- 
Almond hulls  3 -- -- -- 
Fruit, pome, group 11-10 0.15 -- -- -- 
Completed by A. Habtemichael using Global MRL; 11/04/2020 

1  Includes only commodities of interest for this action.   
 
 
  




