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Glossary of Terms and Abbreviations

ai
aPAD
APHIS
ARTF
BCF
CDC
CDPR
CFR
ChEI
CMBS
cPAD
CSFII
CWS
DCI
DEEM
DL

EC
EDSP
EDSTAC
EEC

EP
EPA
EXAMS
FDA
FFDCA
FIFRA
FOB
FQPA
FR

GL
IDFS
IPM
RED
LADD
LCso

LCO
LDs

LOAEC
LOAEL
LOC
LOEC
mg/kg/day
MOE
MP
MRID
MRL
N/A
NASS
NAWQA

Active Ingredient

Acute Population Adjusted Dose

Animal and Plant Health Inspection Service

Agricultural Re-entry Task Force

Bioconcentration Factor

Centers for Disease Control

California Department of Pesticide Regulation

Code of Federal Regulations

Cholinesterase Inhibition

Carbamate Market Basket Survey

Chronic Population Adjusted Dose

USDA Continuing Surveys for Food Intake by Individuals

Community Water System

Data Call-In

Dietary Exposure Evaluation Model

Double layer clothing {i.e., coveralls over SL}

Emulsifiable Concentrate Formulation

Endocrine Disruptor Screening Program

Endocrine Disruptor Screening and Testing Advisory Committee

Estimated Environmental Concentration. The estimated pesticide concentration in an environment,
such as a terrestrial ecosystem.

End-Use Product

U.S. Environmental Protection Agency

Tier II Surface Water Computer Model

Food and Drug Administration

Federal Food, Drug, and Cosmetic Act

Federal Insecticide, Fungicide, and Rodenticide Act

Functional Observation Battery

Food Quality Protection Act

Federal Register

With gloves

Incident Data System

Integrated Pest Management

Reregistration Eligibility Decision

Lifetime Average Daily Dose

Median Lethal Concentration. Statistically derived concentration of a substance expected to cause
death in 50% of test animals, usually expressed as the weight of substance per weight or volume of
water, air or feed, e.g., mg/l, mg/kg or ppm.

Lawn Care Operator

Median Lethal Dose. Statistically derived single dose causing death in 50% of the test animals
when administered by the route indicated (oral, dermal, inhalation), expressed as a weight of
substance per unit weight of animal, e.g., mg/kg.

Lowest Observed Adverse Effect Concentration

Lowest Observed Adverse Effect Level

Level of Concern

Lowest Observed Effect Concentration

Milligram Per Kilogram Per Day

Margin of Exposure

Manufacturing-Use Product

Master Record Identification (number). EPA's system of recording and tracking studies submitted.
Maximum Residue Level

Not Applicable

National Agricultural Statistical Service

USGS National Water Quality Assessment

vi



NG No Gloves

NMFS National Marine Fisheries Service
NOAEC No Observed Adverse Effect Concentration
NOAEL No Observed Adverse Effect Level
NPIC National Pesticide Information Center
NR No respirator

OP Organophosphorus

OPP EPA Office of Pesticide Programs
ORETF Outdoor Residential Exposure Task Force
PAD Population Adjusted Dose

PCA Percent Crop Area

PDCI Product Specific Data Call-In

PDP USDA Pesticide Data Program

PF10 Protections factor 10 respirator

PF5 Protection factor 5 respirator

PHED Pesticide Handler's Exposure Data

PHI Preharvest Interval

ppb Parts Per Billion

PPE Personal Protective Equipment

PRZM Pesticide Root Zone Model

RBC Red Blood Cell

RED Reregistration Eligibility Decision

REI Restricted Entry Interval

RfD Reference Dose

RPA Reasonable and Prudent Alternatives
RQ Risk Quotient

RTU (Ready-to-use)

RUP Restricted Use Pesticide

SCI-GROW Tier I Ground Water Computer Model
SF Safety Factor

SL Single layer clothing

SLN Special Local Need (Registrations Under Section 24(c) of FIFRA)
TEP Typical End-Use Product

TGAI Technical Grade Active Ingredient
TTRS Transferable Turf Residues

UF Uncertainty Factor

USDA United States Department of Agriculture
USFWS United States Fish and Wildlife Service
USGS United States Geological Survey

WPS Worker Protection Standard
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Abstract

The Environmental Protection Agency (EPA or the Agency) has completed the human
health and environmental risk assessments for permethrin and is issuing its risk management
decision and tolerance reassessment. The risk assessments, which are summarized below, are
based on the review of the required target database supporting the use patterns of currently
registered products and additional information received through the public docket. After
considering the risks identified in the revised risk assessments, comments received, and
mitigation suggestions from interested parties, the Agency developed its risk management
decision for uses of permethrin that pose risks of concern. As a result of this review, EPA has
determined that permethrin-containing products are eligible for reregistration, provided that risk
mitigation measures are adopted and labels are amended accordingly. That decision is discussed
fully in this document.

Permethrin is part of the pyrethroid class of pesticides and was first registered in 1979. It
is a broad spectrum, non-systemic, synthetic pyrethroid insecticide, and is registered for use on
numerous food/feed crops, livestock and livestock housing, modes of transportation, structures,
buildings, Public Health Mosquito abatement programs, numerous indoor and outdoor residential
spaces, pets, and clothing. Initial risk assessments indicated some occupational and residential
handler and post-application risks of concern. Risk estimates were revised based on refinements
to the assessments and in some cases agreed to mitigation measures, and the Agency will be
requiring additional data for some exposure scenarios. Occupational risks have been mitigated
through personal protective equipment or engineering controls requirements on the labels;
residential risks to homeowners have been mitigated by discontinuing or restricting certain
application methods and reducing some application rates; and ecological risks have been
addressed through adding buffer zone requirements and product stewardship statements to the
labels, and amending use patterns for many uses.

viil



l. Introduction

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended in 1988
to accelerate the reregistration of products with active ingredients registered prior to November
1, 1984. The amended Act calls for the development and submission of data to support the
reregistration of an active ingredient, as well as a review of all submitted data by the U.S.
Environmental Protection Agency (referred to as EPA or “the Agency”). Reregistration involves
a thorough review of the scientific database underlying a pesticide’s registration. The purpose of
the Agency’s review is to reassess the potential hazards arising from the currently registered uses
of the pesticide; to determine the need for additional data on health and environmental effects;
and to determine whether or not the pesticide meets the “no unreasonable adverse effects”
criteria of FIFRA.

On August 3, 1996, the Food Quality Protection Act (FQPA) was signed into law. This
Act amends FIFRA and the Federal Food, Drug, and Cosmetic Act (FFDCA) to require
reassessment of all existing tolerances for pesticides in food. FQPA also requires EPA to review
all tolerances in effect on August 2, 1996, by August 3, 2006. In reassessing these tolerances,
the Agency must consider, among other things, aggregate risks from non-occupational sources of
pesticide exposure, whether there is increased susceptibility of infants and children, and the
cumulative effects of pesticides with a common mechanism of toxicity. When a safety finding
has been made that aggregate risks are below the Agency’s LOC and the Agency concludes that
there is a reasonable certainty of no harm from aggregate exposure, the tolerances are considered
reassessed. EPA decided that, for those chemicals that have tolerances and are undergoing
reregistration, tolerance reassessment will be accomplished through the reregistration process.

As mentioned above, FQPA requires EPA to consider available information concerning the
cumulative effects of a particular pesticide’s residues and “other substances that have a common
mechanism of toxicity.” Potential cumulative effects of chemicals with a common mechanism of
toxicity are considered because low-level exposures to multiple chemicals causing a common
toxic effect by a common mechanism could lead to the same adverse health effect as would a
higher level of exposure to any one of these individual chemicals. Permethrin is a member of the
pyrethroid class of pesticides. Although all pyrethroids alter nerve function by modifying the
normal biochemistry and physiology of nerve membrane sodium channels, EPA is not currently
following a cumulative risk approach based on a common mechanism of toxicity for the
pyrethroids. Although all pyrethroids interact with sodium channels, there are multiple types of
sodium channels and it is currently unknown whether they the pyrethroids have similar effects on
all channels. Nor do we have a clear understanding of effects on key downstream neuronal
function e.g., nerve excitability, nor do we understand how these key events interact to produce
their compound specific patterns of neurotoxicity. There is ongoing research by the EPA’s
Office of Research and Development and pyrethroid registrants to evaluate the differential
biochemical and physiological actions of pyrethroids in mammals. This research is expected to
be completed by 2007. When available, the Agency will consider this research and make a
determination of common mechanism as a basis for assessing cumulative risk. For information
regarding EPA’s procedures for cumulating effects from substances found to have a common
mechanism on EPA’s website at http://www.epa.gov/pesticides/cumulative/.For additional
information regarding EPA’s efforts to determine which chemicals have a common mechanism
of toxicity and to evaluate the cumulative effects of such chemicals, see the policy statements
released by EPA’s Office of Pesticide Programs concerning common mechanism determinations


http://www.epa.gov/pesticides/cumulative/.For

and procedures for cumulating effects from substances found to have a common mechanism on
EPA’s website at http://www.epa.gov/pesticides/cumulative/.

This document presents EPA’s revised human health and ecological risk assessments, its
progress toward tolerance reassessment, and the reregistration eligibility decision for permethrin.
The document consists of six sections. Section I contains the regulatory framework for
reregistration/tolerance reassessment; Section II provides an overview of the chemical and a
profile of it’s use and usage; Section III gives an overview of the human health and
environmental effects risk assessments; Section IV presents the Agency's decision on
reregistration eligibility and risk management; and Section V summarizes the label changes
necessary to implement the risk mitigation measures outlined in Section IV. Finally, the
Appendices list related information, supporting documents, and studies evaluated for the
reregistration decision. The revised risk assessments for permethrin and all other supporting
documents are available in the Office of Pesticide Programs (OPP) public docket
(http://www.regulations.gov.) under docket number EPA-HQ-OPP-2004-0385 and are available
on the Agency’s web page at http://www.epa.gov/oppsrrd1/reregistration/permethrin/.

1. Chemical Overview
A. Regulatory History

Permethrin was first registered and tolerances established in the United States in 1979 for
use on cotton (April 29, 1979 44FR 24287). The registration was made conditional due to the
need for additional toxicology data to fully evaluate carcinogenicity and the need for additional
ecological effects data to fully evaluate aquatic risk. Laboratory studies indicated that
permethrin was highly toxic to fish and aquatic invertebrates and the use on cotton was classified
as Restricted Use pesticide (RUP). In making its decision to conditionally register the product,
EPA considered the beneficial role of this compound in cotton pest management, the reduction
of use of other cotton insecticides with known carcinogenic potentials, and the absence of
suitable and sufficient supplies of alternatives for control of resistant insect strains.

From 1979 to 1982, there was considerable scientific debate over the interpretation of the
carcinogenicity database, which considerably delayed the establishment of new crop tolerances
and non-food registrations. After additional toxicity data were reviewed, EPA concluded that
permethrin was a weak carcinogen. From 1982 to 1989, 55 + crop tolerances were approved for
a wide variety of crops, including vegetables (i.e., broccoli, celery, lettuce, potatoes, etc.), alfalfa,
pears, meat, milk and eggs. During this time, EPA regulated new crop uses on the basis of
average daily intake (ADI) and not by quantitative cancer risk assessment.

In 1985 a Data Call-In (DCI) for ecological effects data for permethrin was issued, which
include a full complement of ecological effects data. The additional data required were estuarine
mollusc acute tests, estuarine invertebrate life cycle and fish life cycle tests. After evaluation of
this data EPA concluded that the current RUP classification be maintained for all products for
wide area agricultural uses (except livestock and premises uses) and outdoor wide area non-crop
uses because of the possible adverse effects on aquatic organisms from spray drift and runoff.

In 1988 a comprehensive DCI was issued requiring additional residue chemistry,
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environmental fate and toxicological data. This DCI was issued so that data required by 40 CFR
Part 158 would be available to EPA for reregistration.

In 1990 EPA issued conditional registrations with product expiration dates for various
synthetic pyrethroids prescribed specifically for use on cotton. The reason for time-limited
tolerances/registrations was aquatic toxicity concerns. EPA required interim risk mitigation
measures, i.e. buffer zones around water, an education program to inform growers on reducing
off target spray deposition and additional data requirements. Since permethrin was registered for
use on cotton, it was subject to this conditions and product expiration dates. However in 1994
the producers of products containing permethrin for use on cotton requested voluntary
cancellation of this use and were no longer subject to the conditions of registration.

From 1994 thru 2000 permethrin was subject to specific DCIs requesting data to assess
agricultural and residential exposure, agricultural re-entry, and mosquito ULV products. In 2000
the Agency notified the producers of concentrated (40 — 65%) permethrin “Spot-On” products
for use on dogs of concerns about the potential misuse, of these products on cats. The Agency
was made aware of instances of consumers using these dog products accidentally on their pet
cats and/or not being aware of the danger of allowing cats to interact with newly treated dogs.
The producers of these products voluntarily agreed to make a number of label changes to reduce
this potential misuse such as adding in large bold type “Do Not Use On Cats” and the icon of a
cat in a circle with a slash through it and a statement indicating the cats which actively groom or
engage in physical contact with treated dogs may be at risk of harmful effect.

B. Chemical ldentification - Permethrin

Permethrin [(3-phenoxyphenyl)methyl 3-(2,2-dichloroethenyl)-2,2-dimethylcyclopropane
carboxylate] is a synthetic pyrethroid insecticide. Permethrin is a racemic mixture of the cis and
trans isomers. Permethrin is a colorless crystal to a pale yellow viscous liquid with a melting
point of 35EC and a boiling point of 220EC (0.05 mm Hg). Permethrin is soluble in water at less
than 1 ppm, and is miscible in most organic solvents except ethylene glycol. Permethrin is
soluble in acetone, ethanol, ether, and xylene.

Chemical Structure:

cl

o
Common Name: Permethrin
Chemical Name: (3-phenoxyphenyl)methyl 3-(2,2-dichloroethenyl)-2,2[

dimethylcyclopropane carboxylate

Chemical Family: Synthetic Pyrethroids



Case Number:
CAS Number:

PC Code:
Molecular Weight:

Empirical Formula:

Technical Registrants:

C. Use Profile

2510
52645-53-1
109701

391.3
C21H20CL2Os5

Bayer Environmental Science

Clark Mosquito Control

Control Solutions Incorporated

FMC Corporation

Gharda Chemicals LTD

LG Life Sciences LTD

McLaughlin Gormley King Company
Meghamani Organics Limited

Micro Flo Company

Syngenta Crop Protection, Incorporated
United Phosphorus, Incorporated
Valent BioSciences Corporation

The following is information on the currently registered uses of permethrin, including an
overview of use sites and application methods. A detailed table of the uses of permethrin
eligible for reregistration is available in Appendix A.

Type of Pesticide:

Target Pests:

Mode of Action:

Use Sites:

Insecticide

Permethrin controls a broad spectrum of pests, including public
health pests such as mosquitoes.

Permethrin is a type I pyrethroid (i.e., it lacks a cyano group at the
a carbon position of the alcohol moiety) with the primary target
organ being the nervous system of insects which then causes
muscle spasms, paralysis and death.

Permethrin is registered for use on/in numerous food/feed crops,
livestock and livestock housing, modes of transportation,
structures, buildings (including food handling establishments),
Public Health Mosquito abatement programs, and numerous
residential use sites including use in outdoor and indoor spaces,
pets, and clothing (impregnated and ready to use formulations).
Additionally, permethrin has non-FIFRA pharmaceutical uses as a
pediculicide for the treatment of head lice and scabies. The Food
and Drug Administration (FDA) approves use of the pesticide-
containing pharmaceutical under FFDCA.



Use Classification: Permethrin is a restricted use pesticide for crop and wide area
applications (i.e. nurseries, sod farms) due to high toxicity to
aquatic organisms. It is a general use pesticide for residential and
industrial applications.

Formulation Types: Permethrin formulations include emulsifiable concentrate, wettable
powders, dusts, granular, and ready-to-use formulations.

Application Methods: Permethrin application methods include broadcast or banded
application using ground or aerial application; handheld equipment
such as low and high pressure hand wand sprayers, handgun
sprayers, backpack sprayers, hose-end sprayer, paint brush,
foggers, and dip applications; automatic mister systems; and a
number of ready-to-use methods such as shaker and aerosol cans,
wipes, ear tags and flanges.

Application Rates: Permethrin application rates vary depending on the use pattern.
For most agriculture uses, maximum seasonal rates range from 0.1
to 0.4 pounds active ingredient per acre (Ib ai/A), and depending
on the crop, the maximum number of permethrin applications per
season can range from 1 to 8. The maximum application rate for
the public health use of permethrin is 0.018 1b ai/A, however, the
typical application rate ranges from 0.0035 to 0.007 Ib ai/A, and
the number of applications depends on the need of the abatement
district. Application rates vary for residential use products
depending on indoor or outdoor use, and consumer or professional
or commercial operator use. The maximum residential application
rate is use on turf, 0.87 Ib ai/A.

Application Timing: Permethrin can be applied pre- or post-emergence, and most labels
suggest “as needed.”

D. Estimated Usage of Permethrin

According to Agency data, approximately 2 million pounds of permethrin are applied
annually to agricultural, residential and public health uses sites. The majority of permethrin,
approximately 70%, is used in non-agricultural settings, whereas approximately 30% is used on
food/feed crops in agricultural settings. According to the Pyrethroid Issues and Reregistration
Task Force (PIRTF), approximately 1,450,000 pounds of permethrin active ingredient is used on
non-agricultural sites per year; 55% is applied by professionals, 41% is applied by homeowners
on residential areas, and 4% is applied on mosquito abatement areas.

The Agency’s screening-level usage analysis (SLUA) of permethrin from 1998 to 2004
indicates that approximately 605,000 pounds of permethrin are used annually on agricultural use sites
in the United States. In terms of pounds applied, the greatest use is on corn (100,000 Ibs ai per year);



however, annually this represents between <1 to 5 percent of corn acreage treated. In terms of percent
crop treated (%CT), the greatest use is on celery, pistachios, spinach, hazelnuts, and Brussels sprouts,
with on average, >50% crop treated. Table 1 summarizes the best estimates of permethrin usage
currently available to the Agency.

Table 1. Estimated Annual Permethrin Crop Usage Summary”

Pounds of Active % Crop Treated

Ingredient Used on
Crop Annual Basis Average Maximum
Alfalfa 40,000 <1 <2.5
Almonds 20,000 20 30
Apples 3,000 5 5
Apricots <500 5 5
Artichokes 1,000 30 65
Asparagus 2,000 10 20
Avocados 1,000 5 10
Beans, Green 1,000 <1 5
Broccoli 3,000 15 30
Brussels Sprouts <500 50 50
Cabbage 4,000 15 20
Cantaloupe 3,000 10 20
Cauliflower 1,000 15 25
Celery 8,000 65 85
Cherries 3,000 10 20
Chicory <500 ND* ND
Collards <500 5 5
Corn 100,000 <1 5
Cotton 5,000 <1 <2.5
Cucumbers 5,000 10 15
Eggplant <500 5 5
Garlic 1,000 15 20
Grapes 1,000 <1 <2.5
Greens, Turnips <500 10 10
Hazelnuts (Filberts) 1,000 50 70
Lettuce 50,000 50 70
Onions 5,000 10 20
Other Lettuces 10,000 35 35
Peaches 10,000 20 25




Pounds of Active % Crop Treated

Ingredient Used on
Crop Annual Basis Average Maximum
Pears 1,000 5 10
Peas, Green <500 <1 <2.5.
Pecans <500 <1 <2.5
Peppers 3,000 5 15
Pistachios 20,000 55 70
Potatoes 20,000 5 10
Prunes & Plums <500 <1 <2.5
Pumpkins 4,000 15 20
Sorghum 2,000 <1 <2.5
Soybeans 20,000 <1 <2.5
Spinach 9,000 50 70
Squash 3,000 10 15
Strawberries <500 <1 <2.5
Sweet Corn 30,000 15 30
Swiss Chard (CA only) 1,000 ND ND
Tobacco <500 <1 <2.5
Tomatoes 8,000 5 10
Walnuts 5,000 5 10
Watermelon 5,000 10 15

*ND — Not Determined
! Based on EPA data from 1998-2004.

.  Summary of Permethrin Risk Assessments

The following is a summary of EPA’s revised human health and ecological risk
assessments for permethrin, as presented fully in the documents, Permethrin: Fifth Revision of
the HED Chapter of the Reregistration Eligibility Decision Document (RED), dated April 4,
2006, 2006, and The Agency Revised Risk Assessment for the Reregistration Eligibility Decision
on Permethrin After Public Comments, Phase 111, dated April 5, 2006. The purpose of this
summary is to assist the reader by identifying the key features and findings of these risk
assessments, and to help the reader better understand the conclusions reached in the assessments.

The human health and ecological risk assessment documents and supporting information
listed in Appendix C were used to reach the safety finding and regulatory decision for permthrin.
While the risk assessments and related addenda are not included in this document, they are



available from the OPP Public Docket EPA-HQ-OPP-2004-0385 and may also be accessed on
the Agency’s website at http://www.regulations.gov. Hard copies of these documents may be
found in the OPP public docket under this same docket number.

A. Human Health Risk Assessment

The human health risk assessment incorporates potential exposure risks from all sources,
which include food, drinking water, residential (if applicable), and occupational scenarios.
Aggregate assessments combine food, drinking water, and any residential or other non(]
occupational (if applicable) exposures to determine potential exposures to the U.S. population.
The Agency’s human health assessment is protective of all U.S. populations, including infants
and young children.

The EPA released its preliminary risk assessments for permethrin for public comment on
August 31, 2005 for a 90-day public comment period (Phase 3 of the public participation
process). The preliminary risk assessments may be found in the OPP public docket at the
address given above and in EPA’s electronic docket under docket number EPA-HQ-OPP-2004
0385. In response to comments received and additional data submitted during Phase 3, the risk
assessments were updated and refined. The revised risk assessments may be found in the OPP
dockets under the same docket number identified above. Scenario specific revisions to the
human health risk assessment occurred based on exposure or usage data provided by the
registrants or PIRTF for several occupational and residential uses. Major revisions to the
permethrin human health risk assessment include the following:

e Revised drinking water concentrations provided in the Revised Tier Il Estimated
Drinking Water Concentrations of Permethin, dated December 27, 2005, which is
also available in the public docket; and

e Inclusion of wash-off data for the impregnated clothing exposure scenarios
(residential and occupational), which assumes clothing is usable for up to 30
washes and that the first wash results in a 33% permethrin loss, the second wash
results in a 6% loss, washes 3 through 10 each result in a 3% loss, and washes 11
through 30 result in a total loss of 6.5% permethrin. For more detail, on the wash-
off assumptions refer to the Third Revision of the Occupational and Residential
Exposure Assessment for the Reregistration Eligibility Decision Document, dated
January 31, 2006.

For more information on the permethrin revised human health risk assessment, see:
Permethrin: Fifth Revision of the HED Chapter of the Reregistration Eligibility Decision
Document (RED), dated April 4, 2006.

1. Toxicity of Permethrin

Toxicity assessments are designed to predict whether a pesticide could cause adverse health
effects in humans (including short-term or acute effects such as skin or eye damage, and lifetime or
chronic effects such as cancer, developmental effects, or reproductive effects), and the level or dose at
which such effects might occur. The Agency has reviewed all toxicity studies submitted for
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permethrin and has determined that the toxicological database is sufficient for each exposure scenario,
FQPA evaluation, and for important endpoints and dose-response evaluation. However, the Agency
is requiring a confirmatory developmental neurotoxicty study (DNT) for additional assurance as to the
dose-response in characterizing neurotoxic effects. For more details on the toxicity and
carcinogenicity of permethrin, see Permethrin: Fifth Revision of the HED Chapter of the
Reregistration Eligibility Decision Document (RED), dated April 4, 2006, which is available
under docket number EPA-HQ-OPP-2004-0385.

a. Acute Toxicity Profile

Permethrin is classified as category III for acute oral and acute dermal toxicity. No acceptable
data on acute inhalation toxicity for permethrin technical is available (Data Gap). Permethrin is
classified as category III for eye irritation potential and category IV for dermal irritation potential.
Permethrin technical is not considered a skin sensitizer based on a weight-of-evidence evaluation of
available data.The acute toxicity profile for permethrin is summarized in Table 2 below.

Table 2. Acute Toxicity Profile for Permethrin
. Toxicity

Guideline Study Type MRID No. Results Category
Acute Oral Toxicity in LDs, =3580 mg/kg (M)

870.1100 Rats 242899 2280 mg/ke (F) 11
Acute Dermal

870.1200 Toxicity in Rabbits 242899 LDsy> 2000 mg/kg il
Acute Inhalation x

870.1300 Toxicity in Rats Data Gap ND
Primary Eye Irritation Irritation 24-48 hrs.

8702400 | i\ Rabbits 242899 All cleared by 72 hrs. -
Primary Dermal o

870.2500 Initatil;; in Rabbits 242899 All irritation cleared by 48 hrs. v

870.2600 Skl.n Sensltlzatlon mn EPA Memo** | Non-sensitizer*** N.Ot
Guinea Pigs Applicable

* ND: No Data

** EPA Memorandum, June 13, 1995, “Permethrin: Review of a series 81-6 dermal sensitization study (guinea pig
maximization test) and a series 85-2 dermal penetration study.”

*** Based on a weight of evidence evaluation of other sensitization study data do not indicate that permethrin should be
regulated as a potential sensitizer.

b. FQPA Safety Factor Considerations

The Federal Food, Drug, and Cosmetic Act (FFDCA), as amended by FQPA, directs the
Agency to use an additional ten fold (10x) safety factor (SF) to account for potential pre- and postnatal
toxicity and completeness of the data with respect to exposure and toxicity to infants and children.
FQPA authorizes the Agency to modify the 10x FQPA SF only if reliable data demonstrate that the
resulting margin of safety would be safe for infants and children.

For permethrin, the database is adequate in terms of endpoint studies and dose response
information to characterize any potential for prenatal or postnatal risk for infants and children.
Developmental and reproductive toxicity studies demonstrated that there is no evidence (qualitatively



or quantitatively) for increased susceptibility to infants and children following in utero and/or
pre/postnatal exposure to permethrin. Additionally, there is no evidence that permethrin induces any
endocrine disruption.

There is, however, concern for developmental neurotoxicity based on evidence of
neurotoxicity at high doses in a subchronic neurotoxicity study. The Agency is requiring a
confirmatory developmental neurotoxicity study (DNT) for further characterization of neurotoxic
effects. However, although a DNT is required, a dose-analysis with the existing reliable toxicity
data for permethrin, that included an evaluation of the acute and subchronic neurotoxicity studies
in addition to the 3-generation reproduction study, indicates that that the results of the DNT
would not have an impact on the risk assessment. Therefore, an FQPA database uncertainty
factor (UFpp) is not required for acute and chronic risk assessments or for residential (non'
dietary) exposures. The Agency has determined that, based on the existing exposure and toxicity
data for permethrin, the risk assessment, as conducted, indicates a reasonable certainty of no
harm to infants and children. In addition, the dietary food exposure assessment demonstrates
that acute and chronic exposures do not underestimate the risk and are not of concern, and the
residential exposure assessment is based on reliable data and is unlikely to underestimate
exposure and risk. Therefore, the FQPA SF is reduced to 1x.

C. Toxicological Endpoints

The toxicological endpoints used in the human health risk assessment for permethrin are listed
in Table 3 below. An estimated dermal absorption factor of 15% also is used in the risk assessment.
The dermal absorption factor of 15% was estimated by comparing the Lowest Observed Adverse
Effect Level (LOAEL) of the rat acute oral neurotoxicity study of 75 mg/kg/day and No Observed
Adverse Effect Level (NOAEL) of the rat 21-day dermal study (because no LOAEL was established)
of 500 mg/kg/day. The estimate is considered to be a conservative high-end estimate because the oral
dose represents a LOAEL rather than a NOAEL. The uncertainty factors (UF) and safety factors used
to account for interspecies extrapolation, intraspecies variability, and special susceptibility of infants
and children (FQPA SF) are also described in Table 3.

Table 3. Toxicology Endpoints for Permethrin

Dose, Uncertainty FQPA Safety Factor and

Exposure Scenario
P Factors Level of Concern

Study and Endpoint for Risk Assessment

Acute Dietary Acute RfD= not applicable
(Females 13 to 49
years of age)

permethrin, no appropriate endpoint or study was selected for the
female (13-49) subgroup. The selected dose/endpoint for general

old.

Since there is no developmental or reproductive toxicity of concern for

population would provide adequate protection for females 13-49 years
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Table 3. Toxicology Endpoints for Permethrin

Exposure Scenario

Dose, Uncertainty

FQPA Safety Factor and

Study and Endpoint for Risk Assessment

Factors Level of Concern

Acute Dietary Oral NOAEL=25 FQPA SF=1X Acute Neurotoxicity Study in Rats
(General mg/kg/day LOAEL = 75 mg/kg/day based on
pop ulgtmn_ aPAD=Acute RfD observations of clinical signs (i.e.
including infants UF = 100X (10x FQPA SF aggression, abnormal and/or decreased
and children) interspecies and 10x movement) and increased body

intraspecies) aPAD= 0.25 mg/kg/day temperature.

Acute RfD=0.25

mg/kg/day
Chronic Dietary Oral NOAEL =25 FQPA SF=1X
(All populations) mg/kg/day

cPAD = Chronic RfD

UF =100 FQPA SF

Chronic RfD =0.25 cPAD=0.25 mg/kg/day

mg/kg/day
Short- and Oral NOAEL =25 Residential LOC for
Intermediate-Term mg/kg/day MOE =100
Incidental Oral

UF=100
Short-, Dermal NOAEL = 500 Residential LOC for 21-Day Dermal Toxcitiy Study in Rats

Intermediate-, and
Long-Term Dermal

mg/kg/day

MOE =100
Occupational LOC for

LOAEL was not established.

UF =100 MOE =100
Short-, Inhalation NOAEL = 0.042 | Residential LOC for 15-Day Inhalation Study in Rats
Intermediate-, and mg/} (converts to oral MOE =100 LOAEL = 0.583 mg/I (converts to oral
Long-Term equivalent of 11 Occupational LOC for equivalent of 154 mg/kg/day) based on
Inhalation mg/kg/day) MOE =100 body tremors and hypersensitivity to

noise.

UF =100
Cancer Classification: “Likely to be Carcinogenic to Humans” with a Q,* (mg/kg/day)'=9.6 x 107
(Oral, dermal, (Dermal absorption rate=15% for dermal portion of the cancer equation)
inhalation)

UF = uncertainty factor, FQPA SF = FQPA safety factor, NOAEL = no observed adverse effect level, LOAEL = lowest observed
adverse effect level, PAD = population adjusted dose (a = acute, ¢ = chronic), RfD = reference dose, MOE = margin of exposure,
LOC = level of concern

2.

Carcinogenicity of Permethrin

As described in Table 3 above, the Agency classified permethrin as “Likely to be
Carcinogenic to Humans” by the oral route. This classification was based on two reproducible
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benign tumor types (lung and liver) in the mouse, equivocal evidence of carcinogenicity in Long-
Evans rats, and supporting structural activity relationships (SAR) information. For the purpose
of risk characterization, a low dose extrapolation model (Q,") was used. The Q; is 9.6 x 10
(mg/kg/day)’ and was derived from the female mouse lung (adenoma and/or carcinoma) tumors.
For more information, see the document Permethrin Report of the Cancer Assessment Review
Committee (Third Evaluation), dated October 23, 2002.

3. Metabolites and Degradates

The Agency reviewed the metabolism of permethrin, and concluded that for tolerance
expression and risk assessment, the parent (both cis- and trans-permethrin) is the only residue of
concern for both plants and livestock, and drinking water exposure. For additional details refer to
Permethrin: Fifth Revision of the HED Chapter of the Reregistration Eligibility Decision
Document (RED), Dated April 4, 2006.

4. Permethrin Endocrine Effects

The EPA is required under the FFDCA, as amended by FQPA, to develop a screening
program to determine whether certain substances (including pesticides active and other
ingredients) “may have an effect in humans similar to an effect produced by a naturally
occurring estrogen, or other such endocrine effects as the Administrator may designate.” In the
available toxicity studies on permethrin, there was no toxicologically significant evidence of
endocrine disruptor effects. When additional appropriate screening and/or testing protocols
being considered under the Agency’s Endocrine Screening Disruption Program have been
developed, permethin may be subject to further screening and/or testing to better characterize
effects related to endocrine disruption.

5. Dietary Risk from Food and Drinking Water

EPA conducted acute, chronic, and cancer dietary (food and drinking water) risk
assessments for permethrin using the Dietary Exposure Evaluation Model software with the Food
Commodity Intake Database (DEEM-FCID™, Version 1.3), which incorporates consumption
data from USDA’s Continuing Survey of Food Intakes by Individuals (CSFII), 1994-1996 and
1998. The acute and chronic non-cancer and cancer dietary risk assessments were conducted for
all supported permethrin food uses. The estimated surface drinking water concentrations
(EDWC:s) for permethrin were calculated using the Tier II Pesticide Root Zone Modeling
(PRZM) and Exposure Analysis Modelng System (EXAMS) and also includes the Index
Reservior (IR) and Percent Crop Area (PCA) factor requirements. The EDWCs from
groundwater sources of drinking water were derived from the Tier I model SCI-GROW. The
EDWCs were included in the DEEM-FCID analyses to estimate combined exposures from food
and drinking water.

a. Dietary (Food and Drinking Water) Exposure Assumptions

As stated above, the acute dietary (food) risk assessment for permethrin was conducted
using the DEEM-FCID™ computer model. Highly refined acute (probabilistic), chronic, and
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cancer dietary exposure assessments were conducted to estimate the dietary risks associated with
the reregistration of permethrin. Permethrin residue estimates used in these assessments include
cis- and trans-permethrin, calculated as total permethrin, along with the Agency’s percent crop
treated data. The anticipated residue (AR) estimates are based primarily on the USDA Pesticide
Data Program (PDP) food sampling data. Processing data was also used on a number of crops if
available.

Drinking water exposure to pesticides can occur through surface and ground water
contamination. EPA considers both acute (one day) and chronic (lifetime) drinking water risks
and uses either modeling or monitoring data, if available and of sufficient quality, to estimate
those exposures. Permethrin is relatively persistent in the environment, and is stable to
hydrolysis and photolysis. The parent compound has a very low mobility and has a high affinity
to bind to soils/sediments and organic carbon; therefore, it is not expected to leach to
groundwater. However, like several other chemicals in its class, it can reach surface waters by
spray drift or in run-off events via erosion. Table 4 lists the EDWCs used to assess the exposure
to permethrin in drinking water from surface water and groundwater sources. Based on
screening-level model results, these values generally represent upper-bound estimates of the
concentration that might be found in surface water and groundwater sources of drinking water.
Because the surface water EDWCs from the screening-level PRZM-EXAMS model were higher
than those predicted from the SCI-GROW model for groundwater sources, the relevant EDWC
model value from surface water was used in the dietary exposure assessment conducted using the
DEEM-FCID model to be protective.

Table 4. Permethrin Surface Water and Groundwater EDWC

Drinking Water Source Duration EDWC (ppb)
Surface Water™ Acute (Peak) 4.79
Chronic 0.90
Cancer 0.75
Groundwater®* All Durations 0.012

*The surface water EDWCs are based on the Georgia onion use scenario — a maximum application rate of 0.285 Ib ai/A and 7
applications per year.

**The groundwater EDWC is based on the California almond use scenario — a maximum application rate of 0.4 Ib ai/A/year and
5 applications per year.

For more detail on the calculation of the EDWCs, refer to the Second Revision Tier 1l
Estimated Drinking Water Concentrations of Permethrin, dated January 17, 2006 available in the
public docket.

b. Population Adjusted Dose
The dietary risk assessment incorporates both exposure and toxicity of a given pesticide.

For acute and chronic dietary assessments, the risk is expressed as a percentage of a level of
concern (i.e., the dose predicted to result in no unreasonable adverse health effects to any human
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sub-population, including sensitive members of such sub-populations). This level of concern is
referred to as the Population Adjusted Dose (PAD). Dietary risk is characterized in terms of the
PAD, which reflects the Reference Dose (RfD), either acute or chronic, that has been adjusted to
account for the FQPA SF. For permethrin, the FQPA SF is 1x.

Estimated dietary risks less than 100% of the PAD, either acute (aPAD) or chronic
(cPAD), are below the Agency’s level of concern (LOC). The aPAD is the dose at which a
person could be exposed at any given day with no adverse health effects expected. The cPAD is
the dose at which an individual could be exposed over the course of a lifetime with no adverse
health effects expected. Risk estimates from permethrin in food and drinking water are
summarized in Table 5 below.

C. Acute and Chronic Dietary (Food and Drinking Water) Risk

Acute and chronic dietary risk estimates are provided for the general U.S. population and
various population subgroups, with the major emphasis placed on the exposure estimated for
infants and children. The Agency concluded that for all supported registered commodities, the
acute and chronic (non-cancer) dietary (food and drinking water) risk estimates do not exceed the
LOC (less than 100% of the aPAD and cPAD, respectively), with the highest exposed subgroup
being infants (<1 year old) at 16% of the aPAD and <1% of the cPAD. Table 5 below
summarizes the acute and chronic (non-cancer) risk estimates from dietary (combined food and
drinking water) exposure to permethrin.

Table 5. Permethrin Dietary (Food + Drinking Water) Exposure Analysis Using DEEM FCID.
Acute % aPAD Chronic % cPAD

Population Subgroup Exposure " ) Exposure

(mg/kg/day)* 99.9" Percentile (mg/kg/day)*
U.S. Population 0.010971 4 0.000184 <1
Infants (<1 year old) 0.039416 16 0.000432 <1
Children 1-2 years 0.024494 10 0.000385 <1
*mg/kg/day = milligram per kilogram per day.

d. Cancer Dietary (Food and Drinking Water) Risk

The cancer dietary assessment was conducted for the general U.S. population. To
estimate cancer risk, the 70-year lifetime average daily exposure is multiplied by the cancer
potency factor (Q;*) to yield a unitless number that represents the excess number of cancers
potentially attributed to exposure to the pesticide over a lifetime. For the cancer dietary
assessment, risk estimates within the range of an increased cancer risk of one in a million (1 x
10°) are generally below EPA’s level of concern; however, the Agency generally considers risks
up to 3 x 10 to be within the negligible risk range and below the Agency’s LOC. A Q;* is an
estimate of the upper bound on cancer risk.
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The estimated lifetime average daily exposure of the general U.S. population to
permethrin from food and drinking water is 0.000117 mg/kg/day. Applying the Q,* of 9.6 x 10~
(mg/kg/day)™ to the exposure value results in a combined cancer risk estimate of 1.1 x 107 for
food and drinking water, which is considered to be within the negligible risk range of 1 x 10
and does not exceed the Agency’s LOC. See Table 6 below for cancer dietary risk estimates.

Table 6. Permethrin Cancer Dietary (Food + Drinking Water) Risk Estimates
Dietary Exposures Assessed Q.* Cancer Risk Estimate
Food Alone 9.76 x 107
. 9.6x 107 B
Drinking Water Alone (mg/kg/day)" 1.52x 10
Food and Drinking Water Combined 1.1x10°
6. Residential Exposure and Risk

Residential exposure assessments consider all potential non-occupational pesticide
exposure, other than exposure due to residues in foods or in drinking water. Permethrin has a
wide variety of residential uses, including use on pets, indoor and outdoor surfaces, turf and
garden crops, and use of clothing (ready to use formulations or impregnation). Permethrin is
also labeled as a mosquito adulticide, and can be used by Public Health Officials for mosquito
abatement and other mosquito control programs. It can also be used for mosquito and general
pest control in residential and commercial areas through outdoor automatic mister systems.

The Agency has determined that there is a potential for exposure to permethrin in
residential settings for homeowners who handle (mix, load, and apply) products containing
permethrin, as well as post-application exposure from entering permethrin-treated areas, such as
lawns, home gardens, or indoor areas. Risk assessments have been completed for both
residential handler and post-application scenarios.

To estimate residential non-cancer (dermal and inhalation) risks, the Agency calculates a
margin of exposure (MOE), which is the ratio of the NOAEL selected for risk assessment to the
exposure. This MOE is compared to a level of concern which is the same value as the
uncertainty factor (UF) applied to a particular toxicity study. The standard UF is 100x (10x to
account for interspecies extrapolation and 10x for intraspecies variation), plus any additional
FQPA SF retained due to concerns unique to the protection of infants and children. The FQPA
SF for permethrin is reduced tolx for reasons explained in section III.A.1.b.

To estimate the residential cancer risk, the lifetime average daily dose is calculated,
which assumes the homeowner will be exposed to permethrin in the same manner for 50 years
within a 70-year life span, and then multiplied by the Q;* value. Similarly, residential cancer
risk estimates within the range of an increased cancer risk of one in a million (1 x 10) are
generally below EPA’s level of concern; however, the Agency generally considers risks up to 3 x
107 to be within the negligible risk range and below the Agency’s LOC. The cancer risk
assessments also include the number of exposure events (handler and post-application) that could
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occur per year before the estimated cancer risk reached the Agency’s level of concern.
a. Residential Handler Risks

The Agency determined that exposure to homeowners handling a permethrin product is
likely to occur via dermal (skin) and inhalation routes during the residential use of permethrin in
a variety of indoor and outdoor environments, including use on lawns, gardens, ornamentals,
indoor surfaces and spaces, and contact with pets. Permethrin is one of the most widely used
pesticide active ingredients, and has an extraordinary number of use patterns. The risk
assessment considered 25 major residential exposure scenarios, based on the types of equipment
and techniques that can potentially be used to make permethrin applications; such as various
handheld equipment, for example low pressure hand wand sprayers, backpack sprayers, hose-end
sprayer, paint brush, and dip applications; automatic outdoor mister systems; and a number of
ready-to-use (RTU) methods such as shaker and aerosol cans, wipes, ear tags and protective
flanges. The use patterns assessed are considered to be representative scenarios that are believed
to represent the vast majority of permethrin uses.

The Agency considered residential handler exposure scenarios to be short-term (1-30
days) only due to infrequency of use associated with homeowner products. According to the
data submitted by the Residential Exposure Joint Venture (REJV), which is a group of companies
that conducted a survey of homeowners to ascertain how consumer pesticide products are used
(e.g., rate, frequency, pests, etc), a permethrin product is used by homeowners on average 5
times a year. The residential risk assessment is also based on estimates of what and how much
homeowners would typically treat, such as the size of the lawn or garden, based on the Agency’s
standard operating procedures for residential exposures and best professional judgment. For
more information on the daily volume handled and the area treated used in each residential
handler scenarios, refer to Permethrin: Third Revision of the Occupational and Residential
Exposure Assessment for the Reregistration Eligibility Decision Document, dated April 4, 2006.

Non-cancer (dermal and inhalation) risks for homeowners handling permethrin products
are below the Agency’s LOC. The combined (dermal and inhalation) MOE:s for all scenarios
assessed are greater than 100 (ranging from 690 to 22 million) and are, therefore, not tabulated in
this document, but are available in the document referenced above. For residential handler
cancer risks, the Agency considered the REJV homeowner use pattern information discussed
above, that homeowners use pesticide products on an average of 5 times a year, to assess whether
homeowner use scenarios were above the Agency’s LOC. Handler scenarios that result in a
cancer risk estimate of <3 x 10, which the Agency considers to be within the negligible cancer
risk range, at 5 or more exposure events a year, are below the Agency’s LOC and are similarly
not tabulated in this document. All assessed residential handler cancer risk estimates are below
the Agency’s LOC at >5 exposure events per year, except for the eight use site scenarios listed in
Table 7.

Table 7: Residential Cancer Handler Risk Estimates

Exposure Scenario Use Site Application Area Treated # of Events per
Rate Daily or Amount | Year to Reach
Applied per Day | 3x10°LOC

Mixing/Loading/Applying
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Table 7: Residential Cancer Handler Risk Estimates

Exposure Scenario Use Site Application Area Treated # of Events per
Rate Daily or Amount | Year to Reach
Applied per Day | 3 x 10° LOC
Outdoor surfaces 21;‘6;1111% N 5 gallons 3
Emulsifiable Concentrates 0 0%13 b
(EC) with Low Pressure Ornamentals: outdoor trees . 1 5 gallons 3
Handwand ai/gallon
Perimeter treatment: 0.41b 5 oallon 3
outdoor wood surfaces ai/gallon garions
Ornamentals: outdoor tress 0.' 043 Ib 100 gallons <1
ai/gallon
EC with a Hose-End Sprayer | Stored lumber, wood piles 0.' 04 Ib 100 gallons <1
ai/gallon
Ornamentals: outdoor O.' 02 Ib 100 gallons 3
ai/gallon
EC via Sponge Horses 05005 Ib 2 animals 2
ai/gallon
Granulars via Belly Grinder Turf 0.65 Ib ai/acre | 0.5 acres 2

For the complete residential handler assessment and risk estimates refer to the
Permethrin: Third Revision of the Occupational Residential Exposure Assessment for the
Reregistration Eligibility Decision Document, dated April 4, 2006. Additionally, refer to
Permethrin: Comparing Cancer Target Levels of Concern (1 x 10°® vs 3 x 10°), dated April 4,
2006, for refined residential cancer risk estimates.

The area treated daily used in the risk assessment for each scenario was based on the
Agency’s standard operating procedures for each application method. Additionally, the
residential cancer risk assessment assumes a homeowner would be using a permethrin product in
the manner assessed for 50 years of a 70-year lifetime. For most of these scenarios, the Agency
does not believe they are feasible or likely to occur based on the frequency of application,
amount of product handled, and the application method paired with the use patterns assessed
above. For example, the Agency did not think it was likely that a homeowner would be applying
5 gallons of finished spray to outdoor surfaces, ornamentals, and perimeter treatments with a low
pressure handwand more than three times a year, which would be a total of 15 gallons a year on
these use sites. Further, the Agency does not believe it is likely that a homeowner would use a
belly grinder to treat 0.5 acres of turf more than twice a year. Low pressure handwands and belly
grinder are not conducive to handling a large amount of product (liquid or granular respectively)
or treating a large area. The equipment would require multiple refills and would be labor
intensive. Finally, the Agency does not believe a homeowner will be applying 100 gallons of
finished spray in a day, as assumed above in the mixing/loading/applying EC formulated
products with a hose-end sprayer scenario. Therefore, these scenarios are considered not to be of
concern to the Agency. The Agency does not believe these scenarios are likely to occur in a
year, and are highly unlikely to occur multiple times per year over 50 years.

The only handler scenario listed in Table 7 that the Agency considers to be of cancer risk
concern is mixing/loading/applying the EC formulation via sponge to horses. The Agency
believes that this use pattern is likely to occur as assessed. However, because the Agency lacked
exposure data for this specific use pattern, data from a Chemical Manufacturers Association
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(CMA) Antimicrobial Exposure Assessment Study was used to assess exposure to individuals
who used wipes to apply antimicrobial pesticides. This study was judged to be the best available
surrogate for this exposure scenario. While the wipe data from this study provides the best
available information on handler exposure to sponge scenarios, there are some uncertainties
associated with the data used, such as: good laboratory practices were not closely followed,
extraction efficiencies were below the minimum level suggested in the guidelines, calibration of
the air monitoring equipment resulted in much of the data being less than detection, and the
limited number of replicates (the guidelines recommend 15 replicates). Therefore, although this
scenario results in a risk estimate above the Agency’s LOC, there are a number of uncertainties
that may be addressed with better quality data.

b. Residential Post-Application Risks

The Agency refers to the term “post-application” to describe exposures to individuals that
occur as a result of being in an environment that has been previously treated with a pesticide.
Permethrin can be used in many areas that can be frequented by the general population including
residential areas (indoor and outdoor areas). As a result, individuals can be exposed by entering
these areas if they have been previously treated. Permethrin can also be used on companion
animals, which can lead to exposure by contact with the treated animals. Further, permethrin is
used in Public Health Abatement Programs as a mosquito adulticide, where it can be applied to
wide areas through ultra-low volume (ULV) spraying, which can result in post-application
exposure to the general population.

Permethrin is also used to treat clothing (ready to use formulations and impregnation),
which can lead to exposure during use of the clothing. The Agency is aware that there are a
variety of commercial application/impregnation methods currently being used to produce
permethrin treated clothing, and that some of the new more technologically advanced
application/impregnation methods will result in less exposure to individuals wearing this
clothing. However, the Agency used the best available data collected from clothing treated with
older and less technologically advanced application/impregnation methods when assessing post-
application exposure to permethrin impregnated clothing. The Agency recently received a pilot
exposure study based on a newer technologically advanced impregnation method currently being
used by one permethrin registrant. This study is currently being reviewed by the Agency to
determine the scientific viability and applicability of the study. However, based on a cursory
review, the Agency has found that the “pilot study” (as it is referred to by the registrant) includes
a very limited number of biomonitoring and patch replicates. Assuming a full review deems the
study scientifically viable and applicable, it would appear that this pilot, product-specific
exposure study suggests no risks in excess of those from the conservative assessment discussed
above. Therefore, the Agency believes that the current assessment results in conservative and
protective estimates of exposure and risk to permethrin impregnated clothing produced by any
currently used application/impregnation method.

Unlike residential handler exposure, where the EPA assumed only adults will be handling
and applying permethrin products, individuals of varying ages can potentially be exposed to
permethrin when reentering or performing activities in areas that have been previously treated,
wear permethrin treated-clothing, or have contact with treated companion animals. The
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residential populations that were considered in the risk assessment include:

e Residential adults engaged in:

0 Mowing or exercising on a treated lawn,

0 Working in a treated garden,

0 Outdoor activities after a mosquito abatement public health ULV
application (truck fogger and aerial spray),

0 Outdoor activities after the use of an outdoor residential mister system,

0 Playing/exercising on treated indoor surfaces, such as carpets and hard
floors,

0 Pet contact activities, and

0 Wearing permethrin treated clothing.

e Residential youth (representative age 10-12) engaged in:
0 Working in a treated garden, and
0 Wearing permethrin treated clothing.

e Residential toddlers (3 years) engaged in:

0 Playing on a treated lawn,

0 Outdoor activities after a mosquito abatement public health ULV
application (truck fogger and aerial spray),
Outdoor activities after the use of an outdoor residential mister system,
Wearing permethrin treated clothing,
Pet contact activities, and
Playing/exercising on treated indoor surfaces, such as carpets and hard
floors.

O o0Oo0oo

Post-application exposures to permethrin for adults are most likely through the skin and
inhalation routes (mosquito abatement scenarios), whereas children may also receive oral
exposures from mouthing behaviors (i.e., hand-to-mouth, object-to-mouth, and soil ingestion).

Non-Cancer Risks

The non-cancer risks (dermal and inhalation) from post-application exposure to
permethrin, for the scenarios listed above, including wearing impregnated clothing, are below the
Agency’s LOC for residential adults and youth (MOESs ranged from 120 to 500 billion) for adults
and 3,700 to 48,000 for youth), and are, therefore, not tabulated in this document, but are
available in Permethrin: Third Revision of the Occupational and Residential Exposure
Assessment for the Reregistration Eligibility Decision Document, dated April 4, 2006.
Additionally, most of the toddler risk estimates are also below the Agency’s LOC (MOEs
ranging from 140 to 250 billion); however, the incidental oral and dermal toddler post-
application risk estimates for the indoor surface spray (carpet) scenario are of concern to the
Agency (MOEs <100) and are listed in Table 8 below.

Table 8: Toddler Risk Estimates for Post-application Exposure to Permethrin
Exposure Scenario Route of Application Rate MOE on day of application
Exposure
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Table 8: Toddler Risk Estimates for Post-application Exposure to Permethrin

Exposure Scenario Route of Application Rate MOE on day of application
Exposure

Hand to mouth activities on indoor Oral 0.0001 1b ai/sq. ft. 37

surfaces - Spray (carpet)

Indoor Surfaces (high contact Dermal 0.0001 Ib ai/sq. ft. 69

activities)- Spray (carpet)

Both scenarios in Table 8 assume a 1% concentration of permethrin in a directed spray, a
rate only used by professional applicators. Further, table 8 does not include aerosol sprays,
which were assessed separately in the risk assessment referenced above, and are result in risk
below the Agency’s LOC (MOE:s for oral and dermal exposure are 8,500 and 16,000,
respectively).

The Agency also combines risk values from separate post-application exposure scenarios,
when it is likely that they can occur simultaneously based on the use pattern and the behavior
associated with the exposed population. The non-cancer risk estimates for toddlers were
combined since toddlers are the most sensitive population assessed, and are presented in Table 9
below.

Table 9: Permethrin Post-application Residential Scenarios for Combined Non-cancer Risk Estimates

Margins of Exposure (MOEs)
R . (UF=100)
Post-application Exposure Scenario Tndividual Combined (Total)
Exposure Exposure
Dermal 12,000
Turf— Spravs Hand to Mouth 15,000
Toddler pray Object to Mouth 250,000 6,400
(0.87 Ib ai/A) Incidental Soil
neldentat 5ot 570,000
Ingestion
Indoor Carpet [ Dermal 8,500
Toddler Aerosols Hand to Mouth 16,000 3,600
Indoor Carpet — Dermal 410
Toddler Fogger Hand to Mouth 770 270
Dermal 12,000
Toddler Pet - Shampoo Hand to Mouth 360 350
Dermal 1,600
Toddler Pet- Dusts Hand to Mouth 1,300 720
Impregnated Clothing: Dermal 2700
Toddler Long Sleeves/Long ’ 2,400
Pants Object to Mouth 24,000

The combined MOEs for the individual turf spray, indoor carpet-aerosol, indoor carpet’
fogger, pet dust, pet shampoo, and impregnated clothing scenarios are all greater than 100, and
therefore, do not exceed the Agency’s LOC.

Cancer Risks

Similar to the residential handler cancer risk assessment, the post-application risk
assessment includes the number of exposure events that could occur per year before the cancer
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risk reached the negligible risk range (<3 x 10"®) and assumes the same exposure occurring over
a period of 50 years of a 70-year lifetime. Moreover, for indoor post-application exposure to
toddlers, the Agency assumed 8 hours of exposure for carpet sprays, and 4 hours for vinyl
flooring. Additionally, the post-application risk assessment assumed exposure to permethrin
residues the same day the area was treated (i.e., day 0 residue), which are considered reasonably
conservative assumptions, considering indoor residues are removed over time through cleaning
and other indoor activities. Therefore, for example, 5 days of post-application exposure to day 0
residue, would assume 5 treatment event per year. Since the Agency assumed a residential
handler would be applying a pesticide on average 5 times per year, the same assumption was
used for post-application risk assessment, except for the impregnated clothing scenario. In
general, the post-application risk estimates that reached the <3 x 107 negligible risk range after 5
or more exposure events per year (over a period of 50 years of a 70-year lifetime) are considered
to be below the Agency’s LOC.

The same residential adult scenarios that were assessed for the non-cancer risk estimates
were also assessed for the cancer risk estimates. All outdoor and pet contact scenarios assessed
are below the Agency’s LOC and are, therefore, not tabulated in this document. The number of
exposure events per year (over a period of 50 years of a 70-year lifetime) to reach the cancer
negligible risk level for these outdoor and pet contact scenarios are all > 5 (ranging from 18 to
365 days). However, two indoor scenarios are of concern to the Agency, and are presented in
Table 10 below.

Table 10: Summary of Permethrin Post-application Residential Cancer Risks of Concern

Exposure Scenario Route of Application Rate # of Events/Year to
Exposure Reach LOC

Indoor Surfaces (high Contact Dermal 0.0001 1b ai/sq. ft. <1

Activities) - Spray

Indoor Surfaces (high contact Dermal 0.0023 1b ai/s6 oz 2

activities)- Fogger fogger

For the impregnated clothing scenario, the Agency estimated the number of days an
article of clothing would typically be worn within a year’s time. Unlike the other post-
application scenarios, that considered each post-application exposure event to be day 0 residues,
the Agency considered wash-off data to determine the potential exposure that would occur after
each consecutive wear and wash of the garment. The Agency believes that consumers will
primarily use permethrin treated clothing recreationally (i.e., weekends, outdoor activities,
sporting events), as well as seasonally when mosquitoes are most active. Therefore, it is likely
individuals will wear permethrin impregnated clothing more than 5 times per year, but highly
unlikely that a consumer will wear a treated shirt 151 times per year, or treated pants and a long
sleeve shirt 92 times per year, as presented in Table 11 below. Furthermore, the cancer risk
assessment assumes that the consumer will wear the combination of permethrin treated clothing
stated in Table 11 below each year for 50 years. Therefore, based on the use pattern discussed
above, the cancer risk estimates for wearing impregnated clothing are below the Agency’s LOC.

Table 11: Summary of Permethrin Post-application Impregnated Clothing Cancer Risks for Adults

Exposure Scenario Route of Application Rate # of Days/Year to Reach
Exposure LOC

Impregnated Clothing: Long Sleeve Dermal 0.125 mg ai/cm’ 151
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Table 11: Summary of Permethrin Post-application Impregnated Clothing Cancer Risks for Adults
Shirt

Impregnated Clothing: Long Sleeve
Shirt/Long Pants

Dermal 0.125 mg ai/cm’ 92

Permthrin is also used in outdoor residential misting systems. The Agency assessed the
potential risks to both adults and toddlers exposed to permethrin during applications via outdoor
residential misting systems. The MOE for adults by inhalation route is 160,000, and the MOE
for toddlers is 69,000. The non-cancer risk estimates are below the Agency’s LOC (MOE>100).
Further, it took 365 exposure events to reach the Agency’s cancer LOC. The Agency does not
believe an individual will be exposed to permethrin from an outdoor residential misting system
application daily for 50 years. Therefore, the cancer risk estimate is below the Agency’s LOC.

For the entire homeowner post-application assessment and risk estimates, refer to
Permethrin: Third Revision of the Occupational Residential Exposure Assessment for the
Reregistration Eligibility Decision Document, dated April 4, 2006. Additionally, refer to
Permethrin: Comparing Cancer Target Levels of Concern (1 x 10° vs 3 x 10°%), dated April 4,
2006, for refined residential cancer risk estimates.

7. Aggregate Risk

The FQPA amendments to the Federal Food, Drug, and Cosmetic Act (FFDCA, Section
408(b)(2)(A)(i1)) require “that there is a reasonable certainty that no harm will result from
aggregate exposure to the pesticide chemical residue, including all anticipated dietary exposures
and other exposures for which there is reliable information.” Aggregate exposure will typically
include exposures from food, drinking water, residential uses of a pesticide, and other non[
occupational sources of exposure.

In accordance with the FQPA, the Agency must consider and aggregate pesticide
exposures and risks from three major sources or pathways: food, drinking water and, if
applicable, residential or other non-occupational exposures. For permethrin, the Agency
conducted a refined aggregate risk assessment that combines exposures across all pathways. The
Agency included acute, chronic and cancer EDWCs directly in the dietary exposure assessments
to calculate aggregate dietary (food + drinking water) risk. This was accomplished by using the
relevant screening-level PRZM-EXAMS model value as a residue for drinking water (all
sources) in the dietary exposure assessment conducted using the DEEM-FCID™ model.

The short-term residential and other non-occupational exposure assessments consider all
potential pesticide exposure, other than exposure due to residues in food and/or in drinking
water. Each route of exposure (i.e., oral, dermal, inhalation) is assessed. Risk estimates from all
relevant pathways (i.e., food, drinking water, and residential or non-occupational) for permethrin
from all sources were calculated to assess aggregate risks. When aggregating exposure and risk
from various sources, both the route and duration of exposure are considered. Exposure to
multiple sources that are expected to co-occur are also considered in the aggregate risk estimate.
In this case, preliminary results from the REJV survey were used to further refine the aggregate
assessment. Again, the REJV survey is a 12-month longitudinal survey that examined pesticide
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use in a residential environment. The data evaluated by the Agency in this analysis were
information collected in 2001 and 2002.

The following scenarios were aggregated:

0 Acute: food + drinking water
0 Short-term
0 Food + drinking water + (lawn care and post-application vegetable garden)
0 Food + drinking water + (U.S. Population: handler lawn care and post-
application indoor surface spray on carpet)
0 Food + drinking water + (U.S. population: handler lawn care and post-application
vegetable garden)
0 Food + drinking water + (Females 13-49: handler lawn care and post-application
indoor surface spray on carpet)
0 Food + drinking water + (Females 13-49: handler lawn care and post-application
indoor surface spray on carpet)
0 Food + drinking water + (Toddler: post-application lawn and post-application
indoor surface spray on carpet)
0 Food + drinking water + (Toddler: post-application lawn and post-application
indoor surface spray on vinyl)
0 Food + drinking water + (Toddler: post-application lawn and post-application pet
shampoo)
0 Long-term (chronic): food + drinking water
0 Cancer
0 Food + drinking water + (U.S. Population: handler lawn care and post-
application vegetable garden)
0 Food + drinking water + (U.S. Population: handler lawn care and post-
application indoor surface spray on carpet)

A technical registrant submitted an aggregate assessment for permethrin conducted with
CARES (Cumulative and Aggregate Risk Evaluation System), a software program which
performs single chemical, aggregate, and cumulative (multichemical) exposure and risk
assessments. In the submission, exposures through food, drinking water, and residential
pathways were assessed. The Agency reviewed and evaluated the CARES submission with
respect to the internal guidelines and standard operating procedures for submission of
probabilistic assessments. The Agency’s review particularly focused on the residential pathways
of exposure as these exposures were the main driver in the Agency’s non-cancer deterministic
aggregate assessment. Overall, the Agency concluded that the assessment submitted selected
reasonable input parameters to estimate exposure to permethrin from the food and residential
pathways. However, the CARES assessment does not reflect the revised EDWC developed in
the Second Revision Tier 1l Estimated Drinking Water Concentrations of Permethrin, dated
January 19, 2006, and instead relied on the EDWC developed from the State of Maine potato
scenario in Tier 1l Estimated Drinking Water Concentrations of Permethrin, dated July 16, 2004.
Both documents are available in the public docket. The CARES assessment only considered
acute aggregate and short-term aggregate risks, and not cancer aggregate risks, and is discussed
in more detail in the Acute Aggregate Risk and Short-Term Aggregate Risk sections below.
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a. Acute Aggregate Risk

The acute aggregate risk estimate includes the contribution of risk from dietary (food +
drinking water sources) only. Acute aggregate risk estimates from exposures to food and
drinking water, associated with the use of permethrin, do not exceed the Agency’s level of
concern (<100% aPAD). The estimated acute dietary risk for the general U.S. population is 4%
of the aPAD, and 16% of the aPAD for infants, the highest exposed population subgroup (see
Table 5).

The CARES assessment reported dietary (food only) exposures (on a mg/kg per capita
basis) and MOEs corresponding to the 99.9 percentile for both children 1-2 and adults 20-49.
For children 1-2 years old, the CARES assessment reported food only exposures at the 99.9th
percentile of 0.0269 mg/kg (equivalent to an MOE of 929). For adults 20-49, the food only
exposures at the 99.9th percentile were 0.0107 mg/kg (equivalent to an MOE of 2,332). The
CARES assessment also reported drinking water exposures (on a mg/kg per capita basis) and
MOE:s corresponding to the 99.9 percentile for both children 1-2 and adults 20-49. For children
1-2 years old, the drinking water exposures at the 99.9th percentile were 0.000749 mg/kg
(equivalent to an MOE of 33,391). For adults 20-49, the CARES assessment reported drinking
water exposures at the 99.9th percentile of 0.000447 mg/kg (equivalent to an MOE of 55,932).
Again, these results do not reflect the results presented in the Second Revision Tier Il Estimated
Drinking Water Concentrations of Permethrin, dated January 19, 2006.

b. Short-Term Aggregate Risk

Aggregate short-term (1-30 days) risk estimates include the contribution of risk from
chronic dietary sources (food + drinking water) and short-term residential sources. There are a
number of exposure scenarios that could be aggregated. According to the preliminary results of
the REJV survey, uses on lawns and on indoor crack and crevice sites account for the most use in
the residential market place. For this assessment, the Agency used the REJV survey to
determine the likelihood of a co-occurrent application scenario.

For adult aggregate short-term risk, chronic food and drinking water exposures for the
U.S general population and for females 13-49 years of age were combined with residential
handler and post-application exposures. Residential handler dermal and inhalation exposures for
mixing/loading/applying EC formulated products with a low pressure handwand to lawns were
combined with post-application exposures (dermal) for vegetable gardens. Residential handler
dermal and inhalation exposures for mixing/loading/applying EC formulated products with a low
pressure handwand to lawns were also combined with post-application exposures (dermal) for
indoor carpet surface sprays.

To assess short-term aggregate risks for toddlers, chronic food and drinking water
exposures for children 1-2 years of age were added to three separate combinations of post-
application residential exposure scenarios that are likely to occur for toddlers, based on the REJV
survey. These scenarios include 1) hand-to-mouth activity and dermal contact to lawns and
indoor carpets; 2) hand-to-mouth activity and dermal contact to lawns and indoor vinyl floor
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sprays; and 3) hand-to-mouth activity and dermal contact to lawns and pets.

Table 12 summarizes the short-term aggregate risks to the general U.S. population, adult
females (13-49), and toddlers. With the exception of post-application exposure of toddlers to
treated lawns and indoor surfaces (carpets), the combined residues of permethrin from food,
drinking water, and other potential residential exposures do not result in short-term aggregate
risks of concern to population subgroups (MOEs >100).

Table 12: Estimated Short-Term Aggregate Risk for Permethrin [Dietary (food + drinking water) and
Residential Exposures]

Short-Term Exposure

Residential Scenarios
Population Included in the
Aggregate

EPA’s MOE MOE MOE MOE Aggregate MOE
Aggregate | food + incid. dermal | inhalation (dietary and
LOC water oral residential)

Lawn care, Postapp

Vegetable 4,200 | 1,000,000 4,100

U.S Pop Lawn Care, Postapp 100 210,000 NA
Indoor Surface Spray 120 1,000,000 120
on Carpet

Lawn care, Postapp

Adult Vegetable 4,200 1,000,000 4,100

Female Lawn Care, Postapp 100 220,000 NA
(13-49) Indoor Surface Spray 120 1,000,000 120
on Carpet

Post-App Lawn
Care, Post-App
Indoor Surface Spray
on Carpet

100 88,000 37 69 NA 24

Post-App Lawn care,
Post-App Indoor
surface Spray on

Vinyl

Toddler

(1-2) 100 88,000 150 440 NA 110

Post-App Lawn
Care, Post-App Pet 100 88,000 350 6,000 NA 330
Shampoo

The aggregate assessment considers the highest exposure, by route, from each scenario
included. For example, for the aggregate assessment for toddlers, this considers post-application
exposure from treated lawns and indoor surface sprays, the highest exposures result from the
indoor surface sprays on carpet and vinyl. Therefore, the exposures from the indoor surface
sprays are driving the aggregate risk estimates. For a detailed discussion of the short-term
aggregate risk assessment and the REJV co-occurrence matrix, please refer to Permethrin. Fifth
Revision of the HED Chapter of the Reregistration Eligibility Decision Document, dated April 4,
2006.

The CARES assessment estimated residential exposures (on a mg/kg per capita basis) and
MOEs corresponding to the 99.9th percentile for both children 1-2 and adults 20-49 based on the
11 residential scenarios reported in the REJV survey data, including indoor and outdoor use. For
more detail on the input parameters used in the residential CARES assessment, refer to
Permethrin: Review of Valent BioSciences Corporation’s CARES Aggregate Submission entitled
“Preliminary Evaluation of Potential Aggregate Human Health Risks Associated with
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Agricultural and Consumer Uses of Permethrin™, dated June 21, 2005, which is available in the
public docket.

The residential portion of the CARES assessment relied extensively upon the data from
the REJV survey. Based on the information collected under the REJV and the scenarios used in
the Agency’s human health risk assessment, the CARES assessment included 15 residential uses
[including lawn care operator/pest control operator (LCO/PCO) applications] for permethrin
including lawn and vegetable garden care, wasp and hornet control, indoor crack and crevice
treatments, termite treatments, pet care, indoor and outdoor fogger, indoor flying insect
knockdown aerosols, impregnated clothing, indoor carpet aerosols, and public health mosquito
control. The Agency verified that these scenarios are of most interest with respect to high-end
exposures and most relevant for inclusion in the residential portion of an aggregate probabilistic
risk assessment.

For children 1-2 years old, the CARES assessment reported exposures at the 99.9th
percentile of 0.801 mg/kg (equivalent to an MOE of 624). For adults 20-49, the CARES
assessment reported exposures at the 99.9th percentile of 0.337 mg/kg (equivalent to an MOE of
1484). These estimates are expressed on a per capita basis, i.e., all individuals (or all exposure-
days) are considered and not just those individuals (or exposure days) on which an actual
application occurs. This is a fundamental difference between the residential assessment
calculations performed by the EPA in its assessment, in accordance with the Agency’s standard
operating procedures, and those performed in the CARES submission. The residential exposure
estimates calculated by the Agency reflect exposure estimates to a user on the day of application,
whereas those represented in the CARES assessment apply to all individuals (i.e., whether they
are users or not, and on all days, and whether permethrin was used or not). The two methods of
expressing risk cannot be considered directly comparable, but should rather be seen as two
alternate ways in which exposures can be viewed. The Agency’s short-term aggregate
assessment is more conservative and is, therefore, relied upon in this document.

c. Intermediate-Term & Long-Term Aggregate Risk

All residential/recreational exposures are expected to be short-term (1-30 days) in
duration. Therefore, no intermediate-term (1-6 months) aggregate risk was assessed. Moreover,
because labeled uses indicate no long-term (>6 months) or chronic residential or other non(’
occupational exposures, chronic aggregate risk estimates include exposures from food and
drinking water sources only. As indicated in Table 5, chronic aggregate risk, associated with the
use of permethrin, do not exceed the Agency’s level of concern for the U.S. population and all
population subgroups (all populations were less than 1% of the cPAD).

d. Cancer Risk

Cancer food and drinking water exposures for the U.S. general population were combined
with residential handler and post-application exposures similar to the short-term aggregate risk
assessment. Residential handler dermal and inhalation exposures for mixing/loading/applying
EC formulated products with a low pressure handwand to lawns were combined, by exposure
route, with post-application exposures (dermal) for vegetable gardens. Residential handler
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dermal and inhalation exposures for mixing/loading/applying EC formulated products with a low
pressure handwand to lawns was also combined, by exposure route with post-application
exposures (dermal) for indoor carpet surface sprays.

Table 13 summarizes the cancer aggregate risk estimates associated with the use of
permethrin. With the exception of exposure to indoor carpet sprays, the Agency can conclude
that combined exposures to residues of permethrin from food, drinking water, and other potential
residential use scenarios are within the negligible risk range of <3 x 10 and do not result in
cancer aggregate risks of concern.

Table 13: Estimated Permethrin Cancer Aggregate Risk

. Residential Scenarios Cancer Risk from Cancer Risk from A.ggrege}te Cancer
Population Included in Aggregate Dietar Residential Risk (Dietary and
£gres Y Residential)
Lawn Care, Postapp 43x 107 15x 10
Vegetable 6
U.S. Pop 1.1x 10
Lawn Care, Postapp Indoor 5 5
1.4x 10 1.5x 10
Surface Spray on Carpet

Similar to the short-term aggregate risk assessment, the aggregate cancer assessment
considers the highest exposure from each scenario included. For a detailed discussion of the
aggregate cancer risk assessment and the REJV co-occurrence matrix, please refer to Permethrin.
Fifth Revision of the HED Chapter of the Reregistration Eligibility Decision Document, dated
April 4, 2006.

e.  Permethrin Pesticide and Pharmaceutical Use Co-Exposure
Assessment

As indicated above, in determining the risk to human health, the Agency examines more
than just dietary exposures. Section 408 of FFDCA requires EPA to consider potential sources
of exposure to a pesticide in addition to the dietary sources expected to result from a pesticide
use subject to the tolerance. In order to determine whether to maintain a pesticide tolerance,
EPA must “determine that there is a reasonable certainty of no harm. . ..” Under FFDCA
section 505, the Federal Drug Administration reviews human drugs for safety and effectiveness
and may approve a drug notwithstanding the possibility that some patients may experience
adverse side effects. EPA does not believe that, for purposes of the section 408 dietary risk
assessment, it is compelled to treat a pharmaceutical patient the same as a non-patient, or to
assume that combined exposures to pesticide and pharmaceutical residues that lead to a
physiological effect in the patient constitutes “harm” under the meaning of section 408 of the
FFDCA

Rather, EPA believes the appropriate way to consider the pharmaceutical use of
permethrin in its risk assessment is to examine the impact that the additional non-occupational
pesticide exposures would have to a pharmaceutical patient exposed to a related (or, in some
cases, the same) compound. Where the additional pesticide exposure has not more than a
minimal impact on the pharmaceutical patient, EPA could make a reasonable certainty of no
harm finding for the pesticide tolerances of that compound under section 408 of the FFDCA. If
the potential impact on the pharmaceutical user as a result of co-exposure from pesticide use is
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more than minimal, then EPA and FDA could discuss appropriate measures to reduce exposure
from one or both sources. The Agency provided its findings with respect to permethrin to FDA
in a letter dated August 10, 2005, which is available on the public docket (EPA-HQ-OPP-2004 (]
0385).

The exposure estimates used in the determination of permethrin pharmaceutical and
pesticide co-exposure assessment, attachments A and B to the August 10, 2005 letter referenced
above, reflect the external dermal dose of permethrin a patient treated with a pharmaceutical
permethrin product would receive in a reasonable worst-case scenario. EPA’s pesticide exposure
assessment has taken into consideration the appropriate population, exposure route, and exposure
duration for comparison with exposure to the pharmaceutical use of permethrin. Using the
permethrin 1% and 5% registered pharmaceutical labels, EPA estimated exposure from a typical
treatment of both products, and compared those to the potential exposure an individual would
receive from the pesticide uses of permethrin. Because the permethrin 1% and 5% creams are
used over a 10 minute period and an 8 - 14 hour period, respectively, EPA considers the
pharmaceutical use as a short-term exposure. To estimate combined pesticide exposure for a
short-term scenario, EPA integrated average dietary exposure estimates (food + drinking water)
with one of the non-occupational exposure scenarios (i.e. post-application to permethrin treated
residential lawns). EPA chose the treated residential lawn exposure scenario because this
application is a reasonable high-end scenario, and the REJV survey data showed this use to be
among the most frequent exposure scenarios.

EPA estimates that the permethrin exposure a patient is expected to receive from a typical
single application of Nix (1%) and Elimite (5%) creams, respectively, is 450 to 2300 times
greater than the combined exposure from the dietary and other non-occupational sources of
permethrin. FDA has reviewed these estimates and determined that pesticide exposure in
patients receiving treatment with a pharmaceutical permethrin drug product would fall within the
expected range of exposure following treatment with permethrin drug product alone, and would
not present an increased safety risk.

8. Occupational Exposure and Risk

Workers can be exposed to a pesticide through mixing, loading, and/or applying the
pesticide, or re-entering a treated site. For dermal and inhalation exposures, worker risk is
estimated by a Margin of Exposure (MOE) which determines how close the occupational
exposure comes to the No Observed Adverse Effect Level (NOAEL) selected from animal
studies. Please see Table 3 for the toxicological endpoints used in the permethrin occupational
assessment. The risk assessment for short-term (1-30 days) and intermediate-term (1-6 months)
occupational exposures are similar because the toxicity endpoints (NOAELSs) are numerically the
same, and the target MOE of 100 is the same for both durations. Based on the registered use
patterns of permethrin, long-term (> 6 months) handler exposure is not expected to occur for
permethrin. The dermal and inhalation risks were combined for all scenarios assessed because
the adverse effects for the dermal and inhalation routes of exposure were the same
(neurotoxicity). Since permethrin is currently classified as a “likely to be carcinogenic to
humans,” the Agency assessed both cancer and non-cancer risks for occupational handlers and
post-application workers. A dermal absorption factor of 15% was used for the dermal
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component of the cancer equation for the cancer risk assessment.

For permethrin, MOEs that are greater than 100 and cancer risks within the range of an
increased cancer risk of 1 x 10 generally do not exceed the Agency’s level of concern.
However, when occupational MOE:s are less than 100 or occupational cancer risks exceed 1 x
107, EPA strives to reduce worker cancer risks through the use of personal protective equipment
and engineering controls. The Agency generally considers occupational cancer risks within the
range of 1 to 3 x 10 (approximately 1-3 in 1 million persons) or less to be negligible, but will
consider risks as high as 1 x 10 (1 in 10,000 persons) when all mitigation measures that are
practical and feasible have been applied and when there are critical pest management needs
associated with the use of the pesticide.

a. Occupational Handler Exposure and Risk

Exposure to permethrin by pesticide handlers (mixers, loaders, applicators and flaggers)
is likely during the use of permethrin based on the type of equipment and techniques that can
potentially be used. Thirty-nine occupational exposure scenarios were assessed based on
registered labels, equipment, and techniques that could be used for permethrin applicators. Due
to the scope of the various permethrin occupational uses (there are over 900 registered
permethrin products), it would be difficult to assess each individual exposure scenario.
Therefore, the following selected scenarios are representative of the worse-case exposure
scenarios to represent the major ways permethrin can be handled in the occupational
environment. The scenario numbers correspond to the non-cancer and cancer risk estimate tables
presented in the Permethrin: Third Revision of the Occupation and Residential Exposure
Assessment for the Reregistration Eligibility Decision Document, dated April 4, 2006. Scenarios
denoted with a “*” could not be evaluated quantitatively because applicable unit exposure data
are not available; however, the Agency believes other assessed scenarios are protective of these
specific, and specialized, uses.

Mixer/Loaders:

la Liquids for Aerial Applications;

1b Liquids for Groundboom Applications;

Ic Liquids for Airblast Applications;

1d Liquids for Truck Mounted ULV Applications;

le Liquids for Dip Applications;

If Liquids for Residential Mister Systems;

2a Wettable Powder for Aerial Applications;

2b Wettable Powder for Groundboom Applications;

2c Wettable Powder for Airblast Applications;

2d Dusts for Mechanical Duster Applications (using PHED WP mixer/loader data);
2e Dusts for Dust Bag Applications (using PHED WP mixer/loader data);

3a Granulars for Aerial Applications;
3b Granulars for Tractor Drawn Spreader Applications
Applicators:

4 Aerial Applications (Sprays);
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5 Groundboom Applications;

6 Airblast Applications;

7 Truck Mounted ULV Applications;

8 Dip Applications*;

9 Aerial Applications;

10 Tractor Drawn Spreader Applications (Granulars);

11 Mechanical Duster Applications*;
12 Dust Bag Applications®;

Flaggers:
13 Flagging for Aerial-Sprays;
14 Flagging for Aerial-Granulars;

Mixing/Loading/Applicators:

15 Liquid: Low Pressure Handwand Sprayer:

16 Liquid: Handgun Sprayer;

17 Liquids: High Pressure Handwand Sprayer;

18 Liquid: Termite Injector;

19 Liquid: Foam Applicator Equipment (using ORETF low pressure handwand
data);

20 Liquid: Watering Can (using ORETF residential hose end sprayer data);

21 Liquid: Backpack ULV Sprayer (using ORETF low pressure handwand data);

22 Liquid: Paint Brush;

23 Liquid: Cold Fogger*;

24 Wettable Powder: Low Pressure Handwand Sprayer;

25 Wettable Powder: Handgun Sprayer;

26 Wettable Powder: High Pressure Handwand Sprayers*;

27 Water Soluable Bag: Handgun Sprayer;

28 Wettable Powder: Cold Fogger*;

29 Dusts: Shaker Cans;

30 Liquid: Fogger/Mister Generator™;

31 RTU: Liquid: Pour On Applications (using PHED mixing/loading liquid data);

32 RTU: Ear Tag Applications*;

33 RTU: Hand Applications (Shampoos)*;

34 RTU: Wipe Applications*;

35 RTU: Trigger Pump Sprayer Applications;

36 RTU: Aerosol Cans;

37 RTU: Fogger (using PHED aerosol can data);

38 RTU: Protective Flanges*;

39 RTU: Vapor Recovery Systems Tubes*.

The level of personal protective equipment (PPE) varies on the numerous permethrin
labels. Some labels only require the minimum level of PPE, while others require additional PPE,
such as chemical-resistant gloves, respirators, etc., depending on the labeled handler activity.
Therefore, the Agency considered the following levels of PPE or engineering controls in the
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occupational non-cancer and cancer exposure assessments:

» Baseline, or long-sleeve shirt, long pants, no gloves, and no respirator. (Baseline)

* Baseline plus chemical-resistant gloves, and no respirator. (PPE-G-NR)

» Coveralls worn over long-sleeve shirt and long pants, chemical-resistant gloves, and
no respirator. (PPE-G-DL-NR)

» Baseline plus chemical-resistant gloves and an 80% PF (quarter-face dust/mist)
respirator. (PPE-G-80%R)

» Coveralls worn over long-sleeve shirt and long pants, chemical-resistant gloves, and
an 80% PF (quarter-face dust/mist) respirator. (PPE-G-DL-80%R)

* Engineering Controls, or closed mixing/loading system, enclosed cab, or enclosed
cockpit. (EC)

No chemical-specific information was available for permethrin handler exposure
assessments. Therefore, the Agency used the Pesticide Handler Exposure Database (PHED,
Version 1.1, 1998) data, as well as acceptable surrogate exposure data, to calculate unit exposure
values to estimate occupational handler exposures to permethrin for each scenario assessed.

For each of the 39 handler scenarios above, the Agency considered numerous crops or
target use sites with various application rates and area treated daily to reflect the way in which
permethrin can be applied (approximately 200 various use patterns were assessed). Additionally,
due to the broad spectrum use of permethrin, the Agency believes that occupational exposure can
occur over a single day or up to a week’s time for many use-patterns, and intermittent exposure
over several weeks are also anticipated. Therefore, the non-cancer risk assessment considers
both short- (1-30 days) and intermediate-term (1-6 months) exposure to permethrin, and dermal
and inhalation exposures are combined.

Non-Cancer Risks

The majority of the non-cancer risk estimates were below the Agency’s level of concern,
MOEs ranged from 120 to 200 million, when baseline PPE and chemical-resistant gloves were
applied and are, therefore, not tabulated in this document; however, six of the approximately 200
use patterns assessed required additional PPE before the risk estimates were below the Agency’s
LOC and are listed in Table 14. The number next to each scenario corresponds to the handler
scenarios listed above, and the non-cancer risk estimate tables and calculations in the
Permethrin: Third Revision of the Occupation and Residential Exposure Assessment for the
Reregistration Eligibility Decision Document, dated April 4, 2006, which is available in the
public docket.

Table 14. Summary of Permethrin Non-Cancer Handler Risk Estimates Requiring PPE greater than Baseline and
Gloves

Exposure Scenario Crop or Use Max. Max. Base- | PPE- |PPE- |PPE- PPE- EC
Application Area line | G-NR |G-DL- |G- G-DL-
Rate Treated NR 80%R | 80%R
Daily
Mixer/Loader (M/L
M/L Wettable Powder | Corn: Sweet (FL 0.251b ai/A [1200 acres |21 55 56 650 840 ND
(WP) for Aerial only)
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Table 14. Summary of Permethrin Non-Cancer Handler Risk Estimates Requiring PPE greater than Baseline and
Gloves

Exposure Scenario Crop or Use Max. Max. Base- | PPE- |PPE- |PPE- PPE- EC
Application Area line | G-NR |G-DL- |G- G-DL-
Rate Treated NR 80%R | 80%R
Daily

Mixer/Loader (M/L

Application (2a) Alfalfa, corn (field, |0.2 1b ai/A 1200 acres |26 69 70 820 1100 |ND
pop, seed, sweet),
corn: field
(preplant), range
grasses, soybeans

Loading Dusts via | Animal: poultry 0.0025 Ib 100000 25 66 67 780 1000 |ND
Mechanical Duster ai/animal animals
(2d)

Mixer/Loader/Applicator (M/L/A)

M/L/A WP via Low | Conifer: field grown | 0.2 1b ai/gal |40 gal ND 75 78 500 680 NF
Pressure Handwand

24
Mushroom Houses |0.0078 1b ai/ {40000 sq |ND ND 4000* [ND ND ND
M/L/A Emulsifiable sq ft f
Concentrates via Cold (8000 sq ft
Fogger (23) per house)
Indoor Spaces 0.00036 1b 200000 cu [ND 35000* |[ND ND ND ND
ai/cu ft ft
ND= No Data

NF= Not Feasible

*The exposure data used in the risk assessment (Nigg, 1987) reflect the dermal and respiratory exposure from the use of hand
held backpack foggers in a greenhouse. The applicators in this study were wearing chemical resistant protective clothing
(Tyvek coveralls) over long sleeve shirt and long pants, gloves, boots, and goggles.

Four of the scenarios, wettable powder and dust formulations, in Table 14 require
baseline PPE with chemical-resistant gloves and respirator (PPE-G-80%R) to be worn by
workers before the estimated MOEs are >100 and are, therefore, below the Agency’s LOC at this
level of PPE. The two emulsifiable concentration scenarios with a ULV cold fogger applicator
are below the Agency’s LOC with double layer PPE.

Cancer Risks

The occupational handler cancer risk assessment considered the same use patterns
(approximately 200) for each handler activity listed above. Based on EPA information, it is
assumed that all handlers (small, medium, and large scale growers, as well as commercial
applicators) would handle permethrin approximately 10 days per year. In addition, a 35-year
career and a 70-year life span were considered in the cancer risk estimate calculations. PPE and
engineering controls were also evaluated in the assessment.

The estimated cancer risks for the majority of grower scenarios are also within the
negligible risk range (<3 x 10°°) or less with baseline PPE and gloves and were, therefore, below
the Agency’s LOC and not tabulated in this document. However, 45 of the approximately 200
use patterns assessed results in risk in the 10™ to 107 range at this level of PPE, and either
require additional PPE before the cancer risk estimates are below the negligible risk range of <3
X 10'6, have no data available to estimate risk ,or further mitigation measures are not feasible.
Table 15 below presents the predicted cancer risk estimates for these scenarios at the baseline
PPE and gloves, and lists the required level of PPE at which the cancer risk estimate reaches the
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negligible risk range. The handler scenarios are grouped by formulation, and, again, the number
next to each scenario corresponds with handler scenarios listed in the section above.

Table 15: Permethrin Occupational Handler Cancer Risk Estimates Between 10 and 10°®

Area Treated
Daily or

Exposure Scenario Use Site Apr;l{;ctzltlon Amount Ba:;eg?oevI:E PPEItJ(é)Iéeach
Applied per
Day
Wettable Powders
Pine seed orchard 1.2 1b ai/A 100 acres 1.50x107 EC
almonds, apples, filberts, pears
(dormant & pre-bloom combo),
pistachios, walnuts 0.4Ibai/A | 350acres | 1.80x107 EC
artichokes, garlic, nectarines, onion:
dry: bulb, peaches 0.3 b ai/A 350 acres 1.30x10° EC
Corn: sweet (FL only) 0.251bai/A | 1200 acres 3.80x107 EC
Corn: sweet (FL only) 0.251bai/A | 350 acres 1.10x107 EC
Mixing/loading thtable alfalfa, corn (pop, field, seed, sweet),
p owder fpr Aerial corn: field (preplant), range grasses,
Applications (22)  soybeans 0.21bai/A | 1200acres | 3.10x10° EC
Cabbage, Chinese cabbage, corn (pop,
seed, sweet), cucurbits, eggplant, leafy
vegetables, peppers: bell, potatoes,
tomatoes, tomatillos
0.2 1b ai/A 350 acres 9.00x10° EC
asparagus, broccoli, Brussels sprouts,
cauliflower, Chinese broccoli, collards ) p
0.11b ai/A 350 acres 4.50x10” |PPE-G-80%R
corn: sweet (FL only) PPE-G-DLTJ
Mixing/loading Wettable ) Y 0.251bai/A | 200 acres 6.40x10° 80%R
Powder for Groundboom |alfalfa, corn (pop, field, seed, sweet),
(2b) corn: field (preplant), range grasses,
soybeans 0.21bai/A | 200 acres 5.1x10°  |PPE-G-80%R
Mixing/loading/applying
Wettable Powder with Low |Conifers (field grown) 021b
Pressure Handwand (24) ai/gallon 40 gallons 3.60x10° | PPE-G-DL
Mixing/loader/applying |confier (field grown) ‘0'2 1b 5
Wettable Powder with a a(l)/;(g)a;lllc})gn 40 gallons 6.40x10 PPE-G-DL
Handgun Sprayer (25) . :
St Sy rose: field grown ai/gallon | 40 gallons | 6.40x10° | PPE-G-DL
.. . . Ch h 0.005 1b
Mixing/loading/applying |Chrysanthemum ai/gallon | 1000 gallons | 4.10x10° | PPE-G-DL
Water Soluable Bags with
Handgun Sprayer (27)  |[T°5€: greenhouge, ornamental nursery ():()()2 b .
stock (non-bearing) ai/gallon | 1000 gallons | 4.10x10 PPE-G-DL
rose: field grown 0.021b
) grow ai/gallon | 1000 gallons ND ND
Mixing/loader/applying 0.005 Ib
Wettable Powder with a High|Chrysanthemum ol 1000 eall ND ND
Pressure Handwand (26) al’galion garons
rose: greenhouse 0_'002 Ib
ai/gallon | 1000 gallons ND ND
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Table 15: Permethrin Occupational Handler Cancer Risk Estimates Between 10 and 10°®

Area Treated
Daily or

Exposure Scenario Use Site Application Amount Baseline PPE [PPE to Reach
Rate . & Gloves LOC
Applied per
Day
40000 sq ft
Mixing/loader/applying ~ [mushroom houses 0.0078 Ib ai/ |(8000 sq ft per|
Wettable Powder with via sq ft house) 1.2x10° | PPE-G-DL
Cold F 28
old Fogger (28) Indoor surfaces 0-0_0036 Ib ;
ai/cu ft 200000 cu ft |  2.8x10° PPE-G-DL
Emulsifiable Concentrate (EC)
animal: livestock (beef and dairy 0.0023 1b
cattle), horses, swine ai/animal | 400 animals ND ND
i ia di animal: dogs 0.005 Ib
Applying EC via dip (8) ai/dog 10 gallons ND ND
0.0000011 1b
Military battle dress ai/cm2 of
fabric ND ND
. 0.21b
Conifers (field grown) ai/gallon | 1000 gallons | 2.80x10° NF
Mixing/loading/applying EC| . 0.08 b
with a handgun sprayer (16) perimeter treatment ai/gallon 500 gallons 5.5x10° PPE-G-DL
ornamental: outdoor 0.046 Ib 6 PPE-G-DL
ai/gallon | 1000 gallons | 6.30x10° 80%R
Mixing/loading/applying EC 3321b
with low pressure handwand | Termites ai/1000 linear| 1000 linear PPE-G-DL[I
(15) feet feet 5.90x10° 90%R
rose: field grown 9'02 Ib P
ai/gallon | 1000 gallons | 1.90x10 PPE-G-DL
.. . . : ; 0.012 1b
Mixing/loading/applying EC [agricultural premises . 5
with a high pressure ai/gallon | 1000 gallons | 1.10x10 PPE-G-DL
handwand (17) Chrysanthemum Q.OOS Ib p
ai/gallon | 1000 gallons | 4.60x10 PPE-G-DL
animal: poultry 0'900,27 Ib P
ai/animal | 4000 gallons | 2.50x10 PPE-G-DL
.. . . : : 0.012 1b
Mixing/loading/applying EC Animal premises ai/1000 sq ft. | 1000 sq ft ND ND
Liquids via Fogger/Mist
Generator (30) indoor spaces 0.00036 Ib
ai/1000 cu ft. | 1000 cu ft ND ND
Mixing/loading/applying EC Termites 0.08 Ib
with an injector (18) ai/gallon | 2000 gallons | 1.70x10° PPE-G-DL
Dust Formulation
animal : dairy and beef cattle, horses 0'900931 b .
ai/animal | 400 animals ND ND
Applying Dusts via . . 0.0025 1b 100,000
Mechanical Duster (11) animal : poultry ai/animal animals ND ND
animal: swine '0_001.6 Ib .
ai/animal | 400 animals ND ND
Applying Duslt; via Dust Bag animal : dairy and beef cattle, horses 0.000031 Ib
(12) ai/animal | 400 animals ND ND
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Table 15: Permethrin Occupational Handler Cancer Risk Estimates Between 10 and 10°®

Area Treated
L Daily or .
Exposure Scenario Use Site Apr;l{{actaetwn Amount Ba:;eg;loevI:E PPEﬁ%IéeaCh
Applied per
Day
animal: swine 00016 1b
ai/animal | 400 animals ND ND
Loading Dusts via
echanical Duster | lanimal: poultry
Mechanical D (2d) imal: poul 0.0025 Ib 100000
using PHED data for WP ai/animal animals 3.20x10° NF
Applying ready to use
ormulations via ar nima . al cattle
f lati ia RTU E Animal 0.0044 1b ai/2| 400 le (2
Tag (32) ear tags tags/cattle) ND ND
Applying RTU formulations animal: dogs 0.0062 1b
via hands (33) - 408 ai/animal 8 animals ND ND
Applying RTU formulations | . 0.0062 1b
via wipes (34) animal: dogs, horses ai/animal | 8 animals ND ND
Applying RTU formulations Ants
via Protective Flanges (38) ND ND ND ND
Applying RTU Vapor | . 0.000189 Ib
gines .
Recovery Systems (39) ai/tube ND ND ND
ND= No Data

NF= Not feasible to reach 10" range with highest level of PPE.

None of the occupational handler scenarios assessed in Table 15, for which there is
available exposure data, have non-cancer MOEs <100 or cancer risks estimates greater than 1 x
10™ at some level of PPE. Further, most cancer risk estimates are less than 1 x 10°® with some
level of PPE. However, there are several occupational scenarios that the Agency was unable to
assess due to lack of data. The Agency believes that other scenarios assessed are appropriate
surrogates for some of these uses. In other cases, where the use is specialized and/or the Agency
does not believe other scenarios assessed are an appropriate surrogate for the use, the Agency
will require additional data.

b. Occupational Post-Application Exposure and Risk

The Agency uses the term “post-application” to describe exposures to individuals that
occur as a result of being in an environment that has been previously treated with a pesticide
(also referred to as reentry exposure). There are distinct job functions or tasks related to the
kinds of activities that occur in previously treated areas. Job requirements (e.g., the kinds of jobs
to cultivate a crop), the nature of the crop or target that was treated, and the degradation of
residues in the environment can cause exposure levels to differ over time. Each factor has been
considered in this assessment. Additionally, the EPA considered post-application risks for both
agricultural scenarios and impregnated clothing scenarios.

I. Agricultural Scenarios
To assess post-application exposures and risks, the Agency estimates the amount of

contact with a treated surface a worker likely would have while doing a specific post-application
task or activity, such as hand harvesting, conducting scouting activities, crop maintenance tasks
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(e.g., irrigating, hoeing and weeding), and turf maintenance. To determine the amount of post-
application exposure for each crop and post-application activity, the EPA used dislodgeable
foliar residue (DFR) and turf transferable residue (TTR) data in the post-application risk
assessment. The Agency’s standard transfer coefficients were also used to assess worker reentry
exposures. EPA has received permethrin-specific post-application DFR data on cotton and
peaches, as well as TTR data from treated turf. DFR data do not cover all crops treated with
permethrin; therefore, the existing DFR data were extrapolated to the remaining crops by
considering the effects of application method, crop type, and climate.

Post-application exposures are calculated by multiplying the DFR or TTR concentrations
and transfer coefficients factors by an 8 hour work day. Exposures are then normalized by body
weight and adjusted for dermal absorption (if necessary) to calculate absorbed doses. Risk
estimates were then calculated. Post-application risks diminish over time because permethrin
residues eventually dissipate in the environment. As a result, risk values were calculated over
time based on the specified retreatment interval and the changing residue levels over that time.
Permethrin labels specify retreatment intervals as needed or 7 days, except for conifers grown for
seed where the retreatment interval is 28 days. The risk assessment assumed the average foliar
residue between 1 to 7 days for all crop scenarios, except conifer seed cone harvesting, which
assumed an average foliar residue value between 1 to 28 days.

The use of personal protective equipment or other types of equipment to reduce
exposures for post-application workers is not considered a viable alternative for the regulatory
process. This is described in some detail in EPA’s Worker Protection Standard (40CFR170).
However, the Restricted-Entry Interval (REI) is an approach to reduce the risks. The REI is the
required time period following a pesticide application during which entry into the treated area is
restricted. The REI on current permethrin labels is 12 hours.

EPA assessed the post-application exposure to permethrin to both hired hand and migrant
agricultural workers. The Agency assumed growers and hired hands would perform post-
application activities 10 days per year and migrant workers would perform post-application
activities 30 days per year. Inhalation exposures are thought to be negligible in outdoor post-
application scenarios, because of the low vapor pressure and due to the infinite dilution expected
outdoors. As such, inhalation post-application exposures are not considered in this assessment.
The Agency assessed 20 post-application crop scenarios, with various post-application activities
or tasks associated with each crop scenario.

For short- and intermediate-term post-application exposure, the target MOE is 100. For
all agricultural post-application scenarios assessed, the non-cancer risks do not exceed the level
of concern (MOEs > 100) on the day of application, approximately 12 hours following
application. The MOEs range from 1,900 to 130,000 and are, therefore, not tabulated in this
document. A summary of the results for each post-application crop/activity combination
considered is detailed in the Permethrin: Third Revision of the Occupation and Residential
Exposure Assessment for the Reregistration Eligibility Decision Document, dated April 4, 2006.

As stated in the section above, the Agency generally considers occupational cancer risks
within the range of 1 to 3 x 10 (approximately 1-3 in 1 million persons) or less to be negligible,
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but will consider risks as high as 1 x 10 (1 in 10,000 persons) when all mitigation measures that
are practical and feasible have been applied and when there are critical pest management needs
associated with the use of the pesticide. Most of the post-application cancer risk estimated for
both hired hands and commercial/migratory farm workers are in the 10” to 107 range. The
highest risk estimates, in the 10 range, are for conifer seed cone harvesting and thinning of
certain fruit trees. Table 16 below summarizes the post-application scenarios for migratory
workers that result in cancer risk estimates between 10 and 10°. These present the worst case
cancer risk estimates since the Agency assumed migratory workers are exposed to post-
application residues of permethrin for 30 days per year for 35 years.

Table 16: Permethrin Occupational Post-Application Cancer Risk Estimates for Migrant Workers Between 10 and
10°
- Cancer Risk Estimate
Crop Activity (30 daysl/yr for 35 yr)

conifer seed orchard seed cone harvesting 1.90x10™
thinning 9.60x107
apples, pears S . -5

hand-weeding, irrigation, scouting 4.80x10
hand-harvest'mg, hapq-prumng, 48010

) ) propping, training
almonds, filberts, pistachios, walnuts
hand-weeding, irrigation, scouting 3.20x107
thinning 7.20x107
cherries:sweet and sour, nectarines, hand-harvesting, hand-pruning 3.50x10°
peaches

hand-weeding, irrigation, scouting 2.40x107
. thinning 4.80x107
avocados, conifer (field grown[] - 2 40x10°
christmas trees), papayas hand-pruning SUX <
hand-weeding, scouting 1.60x10
ornamentals hand-prunning 6.40x10°
hand-harvesting 9.10x10°
alfalfa, soybeans . . 6

irrigating, scouting (full development) 5.40x10
detasseling, hand-harvesting 6.20x107

corn
. hand-harvesting, hand-pruning 9.10x10°
curbits
irrigating, scouting 5.40x10°®
, 1.20x10°
hand-harvesting
onions: dry bulb, garlic S )

hand-weeding, irrigating, scouting, 6

S . 8.20x10

thinning (min development)

potatoes hand-harvesting 9.10x10°®
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Table 16: Permethrin Occupational Post-Application Cancer Risk Estimates for Migrant Workers Between 10 and
10°
. Cancer Risk Estimate
ays/yr for 35 yr
Crop Activity (30 days/yr for 35 yr)
hand-weeding, irrigating, scouting, 6
thinning (full development) >-40x10
turnips hand-harvesting 4.50x10°
hand-harvesting, hand-pruning, 1.80x10°
cabbage 1rr1gat-1ng .
scouting 1.50x10
hand-weeding 7.20x10°
hand-harve_stmg, hand-prumng, 9.10x10°
broccoli, Brussels sprouts, cauliflower, Irrigating
Chinese broccoli 5
Scouting 7.20x10
hand-weeding 3.60x10°
collards hand-harvesting 4.50x10°
hand-harvesting 9.10x10°
Chinese cabbage, leafy vegetables
irrigating, scouting, thinning (all at 6
. 5.40x10
medium development)
artichokes hand-harvesting, hand-pruning 5.40x10°
cut flowers cut roses 1.40x107

ii. Impregnated Clothing Scenarios

The Agency considered two different types of occupational post-application exposures to
permethrin treated clothing: military personnel who wear battle dress impregnated with
permethrin on a daily basis (i.e., approximately 250 days/year) and factory workers who work
with fabric or clothing after impregnation during making of garments or packaging of clothing
on a work-day basis (i.e., 250 days/year).

Since both post-application occupational exposures are more than 180 days per year, the
duration of exposure considered for this non-cancer assessment is long-term. The cancer
assessment assumed that these populations would be exposed to permethrin from post-
application activities involving impregnated clothing 250 days per year. These assumptions are
conservative in nature and were selected based on best professional judgment. Inhalation
exposures are thought to be negligible for post-application scenarios involving exposure to
permethrin-impregnated clothing, and as such, inhalation post-application exposures are not
considered in this assessment.

When assessing post-application exposures to impregnated clothing, EPA used the latest
approaches to estimate the post-application exposures. The data required for estimating post!
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application potential doses include the clothing residue concentration (assumed to be equivalent
to the application rate on a mass per area basis, as determined from the label), surface area of the
skin that is in contact with the fabric, the transfer factor, and the body weight. EPA estimated
exposures to permethrin-impregnated clothing by considering exposure frequency and duration,
as well as degree of contact.

Dermal exposures to military personnel are based on the clothing contact surface area of
adults exposed to permethrin-impregnated clothing (0.85 m?). This number is based on the
assumption that military personnel wear briefs and undershirts underneath the battle dress and,
therefore, the surface area of arms and legs (but not the torso) for an adult are used. Dermal
exposures to garment workers are based on the contact surface area of adults exposed to
permethrin impregnated clothing in a factory after the impregnation process (0.22 m?). This
number is based on the hands and forearms of an adult garment worker.

For the cancer assessment, risks were calculated for wearing impregnated military
clothing calculated to have an average exposure level of 0.038 mg permethrin/cm”. This average
was calculated by assuming the uniform is usable for up to 30 washes and that the first wash
results in a 33% permethrin loss, the second wash results in a 6% permethrin loss, washes 3
through 10 each result in a 3% permethrin loss, and washes 11 through 30 result in a total loss of
6.5% permethrin (MRID 457519-02). It was also assumed that each individual would wear a
uniform for 7 days before a washing event took place to take into account military personnel
being in the field for extended periods of time. Further, the exposure durations for military
personnel and garment workers were assumed to 10 and 35 years, respectively.

All non-cancer post-application exposure scenarios for permethrin-impregnated clothing
do not exceed the Agency’s level of concern. The MOEs are 6,700 and 26,000 for military
personnel and garment workers, respectively. Further, all of the post-application cancer risk
estimates for both populations are in the 10 range. The cancer risk estimates are 3.2 x 10®and
9.5 x 10 for military personnel and garment workers, respectively.

C. Incident Reports

The Agency evaluated reports of human permethrin poisonings and adverse reactions
associated with its use from the following sources: OPP Incident Data System (IDS); Poison
Control Center Data; California Pesticide Illness Surveillance Program; National Pesticide
Information Center (NPIC); the National Institute of Occupational Safety and Health; and
scientific literature. Review of these data sources concluded that it is likely that most poisonings
from permethrin resulted from misuse or inadvertent exposures. The large majority of cases
resulted in minor effects to the skin (primarily rash, irritation, itching), eyes (redness, pain,
burning), headache, dizziness, nausea, vomiting, and shortness of breath or difficulty breathing.
Loss of consciousness appears to occur only in cases of ingestion involving 700 mg/kg body
weight or more. Persons handling permethrin directly are the most likely to experience
symptoms. Permethrin does not appear to pose significant risks from exposure to residues or
drift, based upon a relatively small number of documented cases.
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Compared to other pesticides, permethrin is much less likely to result in serious or
persistent medical outcome/condition. Even ingestion of suicidal or potentially lethal doses can
be resolved within a few days with medical treatment. The only death reported was due to
pneumonitis, and was likely due to xylene solvent rather then permethrin. Although it is a
relatively safe product, it can aggravate asthma or lead to asthma like symptoms.

The EPA performed a review of animal incidents reported between April 1, 1998 to
March 31, 2002. For permethrin containing products, there were 18,343 incidents involving
domestic animals. The products were either used directly on the animals or for other uses, such
as household ant or roach killer. There have also been severe adverse reactions, including
deaths, in cats exposed directly to concentrated permethrin products or secondarily exposed to
treated dogs. As such, the registrants voluntarily included a warning statement on permethrin
concentrated spot-on products indicating they are highly toxic to cats.

B. Environmental Fate and Effects Risk Assessment

A summary of the Agency’s environmental fate and effects risk assessment is presented
below. For detailed discussion of all aspects of the environmental risk assessment, please see the
Agency Revised Risk Assessment for the Reregistration Eligibility Decision on Permethrin After
Public Comments, Phase 111, dated April 5, 2006, which is available on the internet and in the public
docket. This risk assessment was refined and updated to incorporate comments and additional
studies submitted by the registrant. Major changes to the risk assessment include the following:

e Consideration of 150 and 25 foot buffer zone for aerial and ground agricultural
applications consistent with the buffer zones required for all pyrethroids;

¢ (larification of agricultural use patterns, such as typical application rates and
number of applications;

e Revisions to the public health use parameters based on the provisions of the PR
Notice 2005-1, which aims to standardize the use of public health use pesticides.

e Modification to the down-the-drain residential assessment to include revised
production numbers of permethrin used in pharmaceuticals provided by the US
Food and Drug Administration (FDA).

1. Environmental Fate and Transport

Permethrin is a persistent pyrethroid in the environment, and was immobile in several
soils tested, both sterile and viable (Ko >5000). It is also slow to hydrolyze and biodegrade. It
is relatively stable to hydrolysis at pHs ranging from 3 to 7 when stored in the dark at 25°C. At
pH 9, permethrin degraded very slowly with a half-life of 125-350 days. The half-life reported
for permethrin in an anaerobic aquatic study ranged from 113 days to 175 days, which indicates
that the degradation in soil and water is slower as the oxygen levels are reduced. The relatively
low water solubility and hydrophobic nature of permethrin leads to strong soil adsorption and a
tendency to partition to sediment in aquatic systems. The high octanol/water partition coefficient
suggests that permethrin will bioconcentrate in aquatic organisms. Permethrin has a vapor
pressure of 2.15x10™® mm Hg, water solubility of 0.0055 mg/L, and an estimated Henry’s law
constant of 1.4x10°® atm-m*/mol. Based upon its Henry’s law constant and vapor pressure,
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permethrin is expected to have a relatively low potential for volatilization from soil and water
surfaces. Permethrin’s potential for volatilization is also reduced significantly because it adsorbs
strongly to soils and suspended solids or sediment in the water column.

Based on laboratory and field studies that were submitted to the Agency, permethrin has
very low mobility, is moderately persistent and has a high affinity to bind to soils/sediments and
organic carbon. This compound binds readily to particulate matter and organic carbon in a lake
or stream, thus possibly reducing its bioavailability in this medium after 48 hours. However, as
the particulate-bound permethrin settles out of the water column and onto the benthos, there is an
increase in permethrin sediment concentrations that could result in toxic exposure to benthic and
epibenthic aquatic organisms (e.g., early life stage of many invertebrates and fish, as well as
crabs and shrimp).

Additionally, like several other chemicals in its class, permethrin can reach surface
waters by spray drift or in runoff events via erosion. However, as opposed to many other
synthethic pyrethroids, permethrin labels currently do not have a required buffer zone to protect
bodies of water against spray drift. In addition to drift and runoff from agricultural areas,
permethrin residues can also be transported to aquatic systems via release of water from
wastewater treatment plants. The Agency assessed the occurrence of permethrin residues being
found in wastewater as a result of laundering permethrin treated clothing and the disposal
wastewater from of other household uses (e.g., pet shampoo and pharmaceutical shampoo
rinsate).

2. Ecological Exposure and Risk

To estimate potential ecological risk, EPA integrates the results of exposure and
ecotoxicity studies using the risk quotient method. Risk quotients (RQs) are calculated by
dividing acute and chronic estimated environmental concentrations (EECs), based on
environmental fate characteristics and pesticide use data, by ecotoxicity values for various
wildlife and plant species. RQs are then compared to levels of concern (LOCs), and when the
RQ exceeds the level of concern for a particular category, the Agency presumes a risk of concern
to that category. In general, the higher the RQ, the greater the potential risk (see Table 17 below
for the Agency’s LOCs). Risk characterization provides further information on potential adverse
effects and the possible impact of those effects by considering the fate of the chemical and its
degradates in the environment, organisms potentially at risk, and the nature of the effects
observed. To the extent feasible, the Agency seeks to reduce environmental concentrations in an
effort to reduce the potential for adverse effects to non-target organisms.

Table 17. EPA’s Levels of Concern (LOCs) and Risk Presumptions

If a calculated RQ is greater than the LOC presented, then the Agency presumes tIECr)r(é:stri al Iz;c%gti c LOC
that... animals [animals plants
Acute Risk ...there is potential for acute risk; regulatory action may be warranted in 0.5 0.5 10
addition to restricted use classification : ‘ ‘
Acute Restricted Use ...there is potential for acute risk, but may be mitigated through 02 01 NA
restricted use classification : .
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Table 17. EPA’s Levels of Concern (LOCs) and Risk Presumptions

If a calculated RQ is greater than the LOC presented, then the Agency presumes L‘OC ial Loc . LOC

that. . errestrial| aquatic plants
animals [animals

Acute Endangered Species ...endangered species may be adversely affected 0.1 0.05 1.0

Chronic Risk ...there is potential for chronic risk 1 1 NA

For permethrin, the Agency modeled EECs for six crop scenarios, which are listed in Table 18
below. The scenarios were selected to represent a variety of crops among the major uses, and a
variety of sites in the U.S.

Table 18: Input parameters for permethrin used in PRZM/EXAMS

Crop Modeled Location l[\%ay;glf %;f&i:t(elg*?ﬂm 1[\]/{;;1122&1*1]0 f Apps.*
Alfalfa California 0.2 [0.1] S5[1]
Com North Dakota 0.2 [0.8] 3[1]
Potatoes Maine 0.2 [0.11] 8[1]
Sweet Corn Oregon 0.2 [0.15] 6[2]
Apples Pennsylvania 0.3[0.13] 2[1]
Tomatoes Florida 0.2 [0.13] 6[7]

*The maximum application rates and number of applications were derived from currently registered labels.
**The data for the typical application rates and number of applications are from EPA and USDA National
Agricultural Statistics Service (NASS) databases for the years 2002-2004, and reflect the annual number of
applications, and maximum annual application rate for the selected crops for the US. The annual averages are
straight averages. The National Potato Council provided typical use information, which was corroborated by the
Agency and used in the assessment.

a. Terrestrial Organisms

Birds and Mammals

The Agency terrestrial exposure model (ELL-FATE, Version 1.4, dated April 7, 2004)
was used to estimate exposures and risks to avian and mammalian species. Input values on avian
and mammalian toxicity, as well as chemical application and foliar dissipation half-time data, are
required to run the model. The model provides estimates of both exposure concentrations and
RQs. Specifically, the model provides estimates of concentrations (maximum and average) of
chemical residues on the surface of different types of foliage that may be sources of exposure to
avian, mammalian, reptilian, or terrestrial phase amphibian receptors. The surface residue
concentration (ppm) is estimated by multiplying the application rate (pounds active ingredient
per acre) by a value specific to each food item.

ELL-FATE was run for permethrin for use on potato crops using the inputs provided in
Table 19 below. In the absence of foliar dissipation half-life data for permethrin the Agency’s
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default half-life value of 35 days because the Agency did not have half-life data for the crops
used in the assessment.

Table 19: Input Parameters for Permethrin Used in ELL-FATE.

Parameter Value
Application rate (Ibs ai/A) 0.2
Foliar half-life (days) 35
Retreatment interval (days) 4
Maximum applications per year 8

Effects characterization describes the potential effects a pesticide can produce in a
terrestrial organism, and is based on registrant-submitted studies that describe acute and chronic
effects toxicity information for various terrestrial animals. Table 20 summarizes the toxicity
effects and reference values used to assess risks for permethrin to mammals and birds.

Table 20. Toxicity Reference Values for Mammals and Birds for Permethrin.
Exposure . _ Toxicity Toxicity Category/
. Species Exposure Duration
Scenario Reference Value Effect
Mammals
Acute Rat Single dose LDso = 8,900 mg/kg /day Practically non-toxic
Chronic Rat Developmental NOAEC = 1,000 ppm (50
Toxicity mg/kg/day) Decreased mean fetal
LOAEC = 3,000 ppm bodyweight
(150 mg/kg/day)
Birds
Acute Mallard duck 5-day dietary LCs > 10,000 ppm Practically non-toxic
Chronic Mallard duck | Reproduction study NOAEC =500 ppm Slight decreage nege
production

As presented in Table 21 below, avian acute RQs are below the acute, restricted use, and
endangered species LOCs and the chronic RQs are below the chronic LOC at registered
maximum application rates for permethrin for all forage items.

Table 21. Acute and Chronic Risk Quotients for Birds Exposed to Permethrin

. Bird Bird
Food Item Maximum EEC (ppm) Acute RQs Chronic RQs

Short grass 295.8 0.03 0.59

Tall grass 135.6 0.01 0.27
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Table 21. Acute and Chronic Risk Quotients for Birds Exposed to Permethrin
. Bird Bird
Food Item Maximum EEC (ppm) Acute RQs Chronic RQs
Broadleaf plants
small insects 166.4 0.02 0.33
Fruits, pods,
large insects, seeds 18.5 <0.01 0.04

Table 22 below presents the acute RQs for small mammalian species that forage on plants
and insects containing permethrin residues. All acute RQs were below the acute LOC for each
environmental scenario and therefore not of concern.

Table 22. Acute Risk Quotients for Terrestrial Mammals Exposed to Permethrin

. Mammal Acute RQs

Food Item Maximum EEC by Body Weight

(ppm) 15¢ 35 1000 g
Short grass 295.8 0.04 0.02 <0.01
Tall grass 135.6 0.02 0.01 <0.01
Broadleaf plants
small insects 166.4 0.02 0.01 <0.01
Fruits, pods,
large insects, seeds 18.5 <0.01 <0.01 <0.01

Chronic RQs for mammals were calculated using the results of a developmental toxicity study
performed with rats. Dose based RQs based on the Maine Potatoe scenario, which is the most
conservative of the crop scenarios assessed, range from 0.02 to 2.57. This study was conducted via
oral gavage and represents a more intense dosing regime than that of the 3-generation rat
reproduction studies (dietary exposure) which the Agency typically relies on to estimate chronic
effects and risk to mammals. Therefore, given the questionable toxicological response and the
intense dosing regime, it should be noted that this NOAEC represents a conservative estimate of
toxicity and its use may result in the overestimation of chronic risk to mammals. Thus, the
results are not tabulated in this document. The Agency is not requiring additional data at this
time. For more details, refer to the Addendum to Revised Draft EFED RED Chapter for
Permethrin, dated April 5, 2006.

Non-Target Insects

EPA currently does not estimate RQs for terrestrial non-target insects. However, permethrin
toxicity data show that the compound is highly toxic to honeybees, as well as beneficial insects.
A hazard assessment shows that permethrin exposure can result in acute toxicity to honeybees
and is considered to be highly toxic on both a contact and an oral basis (contact LDsy = 0.13
ug/bee; oral LDsy = 0.024 ug/bee). Permethrin was also found to be highly toxic to honeybees
exposed to foliage that had been sprayed with a permethrin formulation. Several field studies
were submitted that showed the effects of permethrin formulations on non-target insects. These
studies show that applications of formulations of permethrin are likely to reduce the numbers and
possibly eliminate populations of beneficial insects.
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Non-Target Plants

Toxicity data are not available for terrestrial plants. Therefore, the potential for risk to
terrestrial plants from exposure to permethrin cannot be assessed, and remains an uncertainty.
However, any toxicity to plants would occur for reasons other than permethrin's insecticidal
mode of action, because permethrin works in insects as a neural toxin. Unlike insects, plants do
not have neural networks that could be affected.

b. Aguatic Organisms
I. Agricultural Use of Permethrin

Freshwater and Estuarine/Marine Fish and Invertebrates

To assess potential risks to aquatic animals, the Agency considers predicted EECs in surface
water using the Tier Il model PRZM/EXAMS. Unlike the drinking water assessment described in the
human health risk assessment section of this document, the exposure values used in the ecological risk
assessment do not include the Index Reservoir (IR) and Percent Cropped Area (PCA) factor
refinements. These factors represent a drinking water reservoir, not the variety of aquatic habitats
relevant to a risk assessment for aquatic animals, such as ponds adjacent to treated fields. Therefore,
the EEC values used to assess potential exposure and risk to aquatic animals are not the same as those
used to assess exposure and risk to humans from pesticides in drinking water.

Peak EECs were compared to acute toxicity endpoints to derive acute RQs. The highest
EECs were observed for the Maine potatoes scenario followed by Pennsylvania apples. These
results are summarized in The Agency Revised Risk Assessment for the Reregistration Eligibility
Decision on Permethrin After Public Comments, Phase 111, dated April 5, 2006.

Effects characterization describes the potential effects a pesticide can produce in an
aquatic organism, and is based on registrant-submitted studies that describe acute and chronic
effects toxicity information for various aquatic animals. Table 23 summarizes the toxicity
effects and reference values used to assess risks for permethrin to aquatic organisms.

Table 23. Permethrin Toxicity Reference Values for Aquatic Organisms

) . Exposure Toxicity Reference Value Toxicity Category/
Exposure Scenario Species .
Duration (ppb) Effect

Freshwater Fish

Acute Bluegill sunfish 96 hours LCs0=0.79 ppb Very highly toxic

. . . NOAEC = 0.30 ppb
Chronic Fathead minnow Full life cycle LOAEC = 0 41 ggb Reduced survival
Freshwater Invertebrates
Hexagenia _ . .
Acute bilineuta 48 hours ECs0=0.1 ppb Very highly toxic
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Table 23. Permethrin Toxicity Reference Values for Aquatic Organisms

. . Exposure Toxicity Reference Value Toxicity Category/
Exposure Scenario Species :
Duration (ppb) Effect
. . . NOAEC = 0.039 ppb .
Ch Daphnia magna Life cycl pp
ronic p g ife cycle LOAEC = 0.084 ppb Reproduction and growth

Estuarine/Marine Fish

Acute Atlantic silverside 96 hours LCso=2.2 ppb Very highly toxic

Sheepshead 28 day early life NOAEC 0.83 ppb'

Chronic minnow stage LOAEC 10 ppb

Reduced survival

Estuarine/Marine Invertebrates

Acute Mysid shrimp 96 hours LCs0=10.019 ppb Very highly toxic
NOAEC = 0.011 ppb
Chronic Mysid shrimp 30 day life cycle LOAEC = 0.024 ppb Mortality

As noted in Table 18, the Agency considered the maximum labeled application rate, as
well as the typical use scenario in order to evaluate the potential for permethrin to cause acute
and chronic toxic risk to fish and aquatic invertebrates (freshwater and estuarine/marine). As
presented in Table 34, at the maximum application rates, most acute RQs for both freshwater and
estuarine/marine fish and invertebrates exceed the Agency’s acute LOC (0.5), and all exceed the
Agency’s endangered species LOC (0.05).

Table 24. Acute Risk Quotients for Aquatic Organisms Exposed to Permethrin (no buffer zone; Maximum
application rate and number of applications)

Freshwater RQs Estuarine/Marine RQs
Crop Scenario Peak EECs Fish Invertebrates Fish Invertebrates
(ppb) 96 hr. LCs)= | 96 hr. EC5,=0.10 | 96 hr. LCsp= ECs) =
0.79 ppb ppb 2.2 ppb 0.019 ppb
California
Alfalfa 54 0.68 54 0.25 28.4
Maine Potatoes 5.32 6.73 53.2 242 280.0
North Dakota
Corn 0.55 0.7 5.5 0.25 29.0
Oregon Sweet
Corn 0.96 1.22 9.6 0.44 50.5
Pennsylvania
Apples 1.83 2.32 18.3 0.83 96.3
Florida
Tomatoes 1.11 1.41 11.1 0.50 58.4

As presented in Table 25, at the maximum application rates, RQs for both freshwater and
estuarine/marine invertebrates exceed the Agency’s chronic LOC (1.0). The RQs for freshwater and
estuarine/marine fish exceed the chronic LOC only for the Maine potato scenario.
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Table 25. Chronic Risk Quotients for Aquatic Organisms Exposed to Permethrin [no buffer zone; Maximum
application rate and number of applications)

Freshwater RQs Estuarine/Marine RQs
21-d/60-d . )
Crop Scenario EECs Fish Invertebrates Fish Invertebrates
(ppb) NOAEC= NOAEC = NOAEC = NOAEC =
0.30 ppb 0.039 ppb 0.83 ppb 0.011 ppb
California
Alfalfa 0.1/0.09 0.3 2.6 0.1 9.1
Maine Potatoes | 1.3/1.0 34 33.9 1.23 120
North Dakota
Corn 0.16/0.11 0.4 4.1 0.1 14.6
Oregon Sweet
Corn 0.35/0.24 0.8 9.0 0.3 31.8
Pennsylvania
Apples 0.29/0.24 0.8 7.4 0.3 26.4
Florida
Tomatoes 0.24/0.18 0.6 6.2 0.2 21.8

If typical application rates and numbers of applications are considered, all resulting RQs are
reduced from the maximum rate and are listed in Table 26. However, the resulting freshwater and
estuarine/marine invertebrate RQs still exceed the acute and endangered species LOCs for all crops
simulated. All of the freshwater and estuarine/marine fish RQs exceed the endangered species LOC,
and most exceed the acute LOC.

Table 26. Acute Risk Quotients for Aquatic Organisms Exposed to Permethrin (no buffer zone; typical application
rate and number of applications)

Freshwater RQs Estuarine/Marine RQs
Crop Scenario Peak EECs Fish Invertebrates Fish Invertebrates
(ppb) 96 hr. LCsp= | 96 hr. EC5p=0.10 | 96 hr. LCs5o= ECs) =
0.79 ppb ppb 2.2 ppb 0.019 ppb
California
Alfalfa 0.24 0.30 24 0.11 12.6
Maine Potatoes 0.61 0.77 6.1 0.28 32.1
North Dakota
Corn 0.20 0.25 2.0 0.09 10.5
Oregon Sweet
Corn 0.43 0.54 4.3 0.20 22.6
Pennsylvania
Apples 0.38 0.48 3.8 0.17 20.0
Florida
Tomatoes 0.74 0.93 7.4 0.34 39.0

For typical use scenarios, RQs for both freshwater and estuarine/marine invertebrates exceed
the Agency’s chronic LOC (1.0) in most cases, and are presented in Table 27. The RQs for freshwater
and estuarine/marine fish calculated for typical use scenarios do not exceed the chronic LOC.
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Table 27. Chronic Risk Quotients for Aquatic Organisms Exposed to Permethrin [no buffer zone; typical
application rate and number of applications)

Freshwater RQs Estuarine/Marine RQs
21-d/60-d . ]
Crop Scenario EECs Fish Invertebrates Fish Invertebrates
(ppb) NOAEC= NOAEC = NOAEC = NOAEC =
0.30 ppb 0.039 ppb 0.83 ppb 0.011 ppb
California
Alfalfa 0.1/0.09 0.03 0.5 0.01 1.8
Maine Potatoes | 1.3/1.0 0.3 3.1 0.1 10.9
North Dakota
Corn 0.16/0.11 0.03 0.5 0.01 1.8
Oregon Sweet
Corn 0.35/0.24 0.23 23 0.08 8.2
Pennsylvania
Apples 0.29/0.24 0.17 1.5 0.06 55
Florida
Tomatoes 0.24/0.18 0.43 4.4 0.16 15.5

Effect of Spray Buffers

In addition to considering typical application rates and numbers of applications, the
Agency considered buffer zones proposed by the registrant of 150 ft for aerial applications that
do not involve Ultra Low Volume (ULV) and 25 feet for ground applications. The effects of
spray drift and the use of buffer zones in reducing exposure to bodies of water adjacent to treated
areas were investigated using the AgDRIFT model.

Table 28 and 29 below present the acute and chronic RQs to aquatic organisms, respectively,
exposed to permethrin at the maximum labeled application rates, and with a 150 foot buffer zone for
aerial applications, and 25 feet for ground application (PA Apples).

Table 28. Acute Risk Quotients for Aquatic Organisms Exposed to Permethrin (Buffer Zone 150 ft, 25 ft for PA
apples; Maximum application rate and number of applications)

Freshwater RQs Estuarine/Marine RQs
Crop Scenario Peak EECs Fish Invertebrates Fish Invertebrates
(ppb) 96 hr. LCsq= | 96 hr. EC5o=0.10 | 96 hr. LCso= ECso =
0.79 ppb ppb 2.2 ppb 0.019 ppb
California
Alfalfa 0.42 0.53 4.20 0.19 22.11
Maine Potatoes 5.27 6.67 52.70 2.40 277.37
North Dakota
Comn 0.43 0.54 4.30 0.20 22.63
Oregon Sweet
Corn 0.83 1.05 8.30 0.38 43.68
Pennsylvania
Apples 1.83 2.32 18.30 0.83 96.32
Florida
Tomatoes 1.00 1.27 10.00 0.45 52.63

At the maximum application rates, most acute RQs for both freshwater and estuarine/marine
fish, invertebrates, and sediment organisms exceed the Agency’s acute LOC (0.5), and all exceed the
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Agency’s acute LOC for restricted use risk (0.1) and endangered species (0.05).

Table 29. Chronic Risk Quotients for Aquatic Organisms Exposed to Permethrin [Buffer Zone 150 ft, 25 ft. for PA
apples; Maximum application rate and number of applications)

Freshwater RQs Estuarine/Marine RQs
21-d/60-d . .
Crop Scenario EECs Fish Invertebrates Fish Invertebrates
(ppb) NOAEC= NOAEC = NOAEC = NOAEC =
0.30 ppb 0.039 ppb 0.83 ppb 0.011 ppb
California
Alfalfa 0.08/0.07 0.23 2.05 0.08 7.27
Maine Potatoes | 1.28/0.98 3.27 32.82 1.18 116.36
North Dakota
Corn 0.13/0.09 0.30 3.33 0.11 11.82
Oregon Sweet
Corn 0.29/0.20 0.67 7.44 0.24 26.36
Pennsylvania
Apples 0.28/0.24 0.80 7.18 0.24 25.45
Florida
Tomatoes 0.20/0.15 0.50 5.13 0.18 18.18

In contrast to the acute risk estimate, most of the freshwater and estuarine/marine chronic risks
to fish are below the Agency’s chronic LOC (1). However, the chronic RQs for freshwater and
estuarine/marine invertebrates and sediment organisms exceed the LOC (1) in all scenarios.

The effect of a spray buffer on potential exposure may be underestimated by the risk quotients
shown above. AgDrift was used to evaluate the effect of spray buffers on the amount of permethrin
reaching the standard pond via spray drift. However, the PRZM model is an edge-of-field model
which cannot simulate an untreated area between the field and the receiving water body. Therefore,
the RQs for the scenario with the 150-foot buffer reflect the same amount of loading from
runoff/erosion as the RQs with no buffer at all. Presumably, the mass of permethrin that would be
applied to that portion the field within an untreated spray buffer zone would be less than that applied
to the rest of the crop, and would decline with distance, but the resulting reduction in the loading from
runoff and erosion cannot currently be quantified.

All of the risk quotients reflect the same predicted reduction in spray drift for any particular
spray buffer, but different contributions from runoff/erosion. This is important because while the EEC
from PRZM/EXAMS used in the screening model represents a 1-in-10-year exposure from combined
runoff/erosion and spray drift, the typical drift fractions calculated by AgDrift used for the buffer-
analysis RQs above represent the amount of exposure from spray drift that could occur any time a
pesticide is applied. Therefore, while the buffer may not reduce exposure below LOCs when
permethrin exposure from spray drift coincides with heavy rain events, it will reduce exposure from
spray drift even when runoff does not occur. Comparison of the results from PRZM/EXAMS runs in
the risk assessment performed with varying amounts of spray drift with those from the hypothetical
"no drift" scenario suggests that exposure from drift alone might be enough to exceed some acute
aquatic LOCs.
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Risk to Sediment Dwelling Organisms

The ecological risk assessment also considers the potential for risk to epibenthic and sediment-
dwelling invertebrates from exposure to permethrin in sediment pore water. The risk assessment
estimates pore water exposure to sediment organisms through the use of equilibrium-partitioning
predicted porewater concentrations of permethrin normalized to the organic carbon (OC) in
sediment. Since aquatic invertebrates living in the water column are no less sensitive to toxic
compounds than those invertebrates living in the benthos, and toxicity data were not available for
sediment-dwelling invertebrates, the assessment uses standard water-column toxicity values with
the model-generated porewater exposure values for RQ calculations. As presented in Table 30,
the resulting RQs indicate a potential for acute and chronic risk to epibenthic and sediment-
dwelling invertebrates from exposure to permethrin in sediment pore water, based on maximum
application rates and no buffer zone restrictions.

Table 30. Acute and Chronic Risk Quotients for Aquatic Organisms Exposed to Permethrin in Sediment Pore
Water [no buffer zone; Maximum application rate and number of applications)

Acute RQs Chronic RQs
Acute/Chronic Freshwats Ereshwat Estuarine/Mari
) ore water reshwater . . reshwater stuarine/Marine
Crop Scenario P EECs Invertebrates Estua}r;ge/l\;[arme Invertebrates Invertebrates
(ppb) EC50= 0 0195?1 L NOEC = NOEC =
0.1 ppb V17 ug 0.039 ppb 0.011 ug/L
California
Alfalfa 0.05/0.05 0.5 2.6 1.3 4.6
Maine Potatoes | 0.56/0.55 5.6 29.5 14.1 50
North Dakota
Corn 0.05/0.05 0.5 2.6 1.3 4.6
Oregon Sweet
Corn 0.12/0.12 12.0 6.3 3.1 10.9
Pennsylvania
Apples 0.12/0.12 12.0 6.3 3.1 10.9
Florida
Tomatoes 0.08/0.07 0.80 42 1.8 6.4

Non-Target Plants

Toxicity data are not available for aquatic plants. Therefore, the potential for risk to
aquatic plants from exposure to permethrin cannot be assessed, and remains an uncertainty.
However, any toxicity to plants would occur for reasons other than permethrin's insecticidal
mode of action, because permethrin works in insects as a neural toxin. Unlike insects, plants do
not have neural networks that could be affected.

a. Public Health Use of Permethrin

Permethrin is registered as a mosquito adulticide for use in Public Health Abatement
Programs. Permethrin used in mosquito abatement programs to control adult mosquitoes in
residential and recreational areas can lead to potential exposure to various types of water bodies. The
Agency conducted aquatic exposure modeling for mosquito abatement to consider the risk to aquatic
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organisms from this use of permethrin.

Mosquito adulticides are more efficacious if they come into contact with insects in flight. For
that reason, mosquito abatement using permethrin (as well as other mosquito adulticides) is typically
applied via aerial spray methods with very fine mists to prevent immediate deposition of the pesticide.
Therefore, the modeling approach for this type of use included calculations of spray drift using the
Agricultural Disperal (AGDISP) model. This model estimates the deposition of the pesticide to the
treatment area and deposition assessment to the adjacent bodies of water (i.e. standard pond).

Most input parameters are standard for AGDISP; however, some are variable. For example,
the temperature and relative humidity were selected to be similar to those conditions where
mosquitoes grow, a wind speed of 10 miles per hour was selected, a low evaporation rate was
assumed, and the volatile fraction was very small. The current permethrin labels vary in their
specificity of application parameters (i.e. boom height, droplet size, application rate, and number of
applications). Therefore, the Agency relied upon the guidelines and recommendations in the
Pesticide Registration (PR) Notice 2005-1, which presents Agency guidance for pesticide
products intended for wide-application to control adult mosquitoes. The specific label
statements and label organization principles recommended in the Notice are intended to improve
existing labels by clarifying language conveying environmental hazards posed by the products,
as well as specific use direction and instructions to the applicators. The Agency also considered
public comments submitted to the Agency by the American Mosquito Control Association
(AMCA) during Phase 3 of the public process for reregistering pesticides.

Most labels specify a maximum boom height of 300 feet; however, most do not specify a
minimum boom height. The Agency initially assumed a minimum boom height of 25 feet. However,
following receipt of comments from the AMCA that most applications do not take place lower than
100 and 75 feet for fixed wing and helicopters, respectively, the Agency also assessed minimum
boom heights of 75 and 100 feet. The current and proposed labels provide a range of droplet size
ranging from 20 to 50 ug; however, the proposed labels recently submitted to the Agency in response
to PR-2005-1 propose a droplet size of 60 ug. Larger droplets are expected to result in higher
deposition and potential exposure in the spray area, but lower deposition outside the spray area. In
order to be conservative in its assessment, the Agency considered the two larger sized droplets, 50 ug
and 60 ug, in the risk assessment. Based on the Agency’s assessment there was little difference in risk
to aquatic organisms between 50 ug and 60 ug.

Currently, the maximum application rate registered for aerial application is 0.021 Ib ai/A;
however, according to the AMCA and technical registrant, this is rate is hardly used. The “high-end”
application rate used in mosquito abatement programs is 0.007 1b ai/A, and the “typical’ application
rate is 0.0035 1b ai/A. The Agency assessed both the proposed high-end and typical application rates
in the risk assessment. Further, most permethrin labels do not specify the number of applications and
application timing. The Agency assumed 26 applications per site per season in the risk assessment
based on use data provided for another mosquito adulticide.

Finally, the current permethrin mosquito adulticide labels maintain a 100-foot buffer zone

between the treated area and any body of water. However, according to PR-2005-1 the buffer zone
may not be warranted, because it was added to labels out of concern for aquatic toxicity that might
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result due to runoff from agricultural sites, and not as a result of risks associated with the significantly
lower concentration of the active ingredient involved in ULV mosquito control applications. Further,
the PR Notice contends that protecting human health from mosquito-borne diseases with pesticides
now available often involves some degree of ecological risks, and that a buffer zone may require
leaving potentially infested areas untreated. Therefore, to determine the extent of the ecological risk,
and the need for a buffer zone on permethrin mosquito adulticide labels, the Agency considered a
zero, 100, and 150 foot buffer zone in its assessment.

The Agency assessed a number of scenarios with different variables, such as boom height and
application rate, with the various buffer zones (zero, 100 ft, and 150 ft). Based on the risk estimates,
the Agency concluded for the public health use of permethrin, a buffer zone does not serve to reduce
the potential risk to aquatic organisms. Further, a zero foot buffer zone and a minimum boom of 100
ft results in over a 50% reduction in acute and chronic exposure to aquatic fish and invertebrates as
compared to a 75 ft. boom height. Additionally, as stated above, there was little difference in risk to
aquatic organisms between 50 ug and 60 ug. For more detail on the various scenarios assessed, refer
to The Agency Revised Risk Assessment for the Reregistration Eligibility Decision on Permethrin
After Public Comments, Phase 11, dated April 5, 2006, available on the internet and in the public
docket.

Based on the conclusions above, the tables below are provided to present the acute and
chronic RQs to freshwater and estuarine/marine fish and invertebrates with a zero foot buffer, a boom
height of 100 feet, and a droplet size of 50 ug. Table 31 presents the RQs when the high-end
application rate is used, and Table 32 presents to RQs when the typical application rate is used.

Table 31. Comparison of the Freshwater and Estuarine/Marine Acute and Chronic RQs for Fish and Invertebrates (Application
rate 0.007 Ib ai/A, boom height 100 feet, Buffer Zone 0 ft., Droplet size 50 ug)

Fish Invertebrates
Freshwater Estuarine/Marine Freshwater Estuarine/Marine
e\g‘;}; of Acute Chronic Acute Chronic Acute Chronic Acute Chronic
6.6 feet 0.07 0.10 0.03 <0.00 1.46 0.76 3.00 273

The reduction in application rate to the typical rate of 0.0035 Ib ai/A can further result in a
reduction in potential permethrin exposure to freshwater and estuarine/marine fish and invertebrates.
The RQs associated with this rate at a boom height of 100 feet and zero buffer zone do not exceed the
Agency’s acute and chronic LOC for all fish and the chronic LOC for freshwater invertebrates.
However, although a reduction in rate reduced the overall risk to invertebrates, RQs exceed the acute
LOC both freshwater and estuarine/marine invertebrates and the chronic LOC is exceeded for
estuarine/marine invertebrates. See Table 32 below for more details.
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Table 32. Comparison of the Freshwater and Estuarine/Marine Acute and Chronic RQs for Fish and
Invertebrates (Application rate 0.0035 Ib ai/A, boom height 100 feet, Buffer Zone 0 ft., Droplet size 50 ug)

Fish Invertebrates
Freshwater Estuarine/Marine Freshwater Estuarine/Marine
3213; of Acute Chronic Acute Chronic Acute Chronic Acute Chronic
6.6 feet 0.03 0.05 0.01 <0.00 0.71 0.38 147 1.36

b. Down-the-Drain Assessment

As part of its aquatic exposure assessment, the Agency also assessed the ecological impact of
permethrin released into domestic wastewater, and eventually into Publicly Owned Treatment Works
(POTWs). The Agency relied on the Office of Pollution Prevention and Toxics (OPPT) consumer
exposure model, Exposure and Fate Assessment Screening Tool (E-FAST). The Down-the-Drain
module of E-FAST is specifically designed to address all sources of permethrin that could potentially
be disposed to domestic wastewater from a down-the-drain application. This model provides
screening-level estimate of chemical residues in surface water that may result from household uses
and the disposal of consumer products into wastewater. The model uses input parameters that include
annual production volume of the pesticide and takes into account the fraction of the chemical removed
during wastewater treatment. The assumptions of the model state that in a given year, the entire
production volume of permethrin is parceled out on a daily per capita basis to the entire US population
and converted to a mass release per capita. This mass is diluted into the average daily volume of
wastewater released per person per day to arrive at an estimated concentration of target permethrin in
wastewater prior to entering a treatment facility. The concentration of permethrin in untreated
wastewater is then reduced by the fraction removed during the wastewater treatment process before
release into a river or stream. The remaining chemical is discharged into surface water, where it is
assumed that it is instantaneously diluted, with no further removal. A stream Dilution Factor is the
volume of the receiving stream flow divided by the volume of the wastewater released from the
POTW. The resulting EEC values are then used to assess potential ecological risks resulting from this
exposure scenario.

The Agency included permethrin pesticide products (pre-treated clothing and pets products),
as well as permethrin pediculicide pharmaceutical products, both over the counter (OTC) and
prescription, in the down-the-drain assessment. Production volume of permethrin for these specific
uses was based on unpublished market data, from the U.S. Food and Drug Administration, the
technical registrants, and by Agency sources. A total of approximately 252,000 kg ai of permethrin
are used per year for pet products, products to treat clothes, impregnated clothing, and OTC and
prescribed drugs.

Information on the degree of removal of permethrin from wastewater at POTWs is limited.
Agency data shows the removal of permethrin in pretreatment systems employing granular activated
carbon and resin adsorption to be 52, 75 and 94%. For permethrin, granular carbon and resin
adsorption is considered the best available technology economically achievable. Although the values
of removal varied widely, the Agency considers this the best available data and relied on it for the
down-the-drain assessment.
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Table 33 summarizes the risk estimates for aquatic organisms’ exposure to permethrin
from surface waters containing permethrin after varying levels of removal at POTWs. Acute and
chronic RQs were below the LOCs at the three removal levels for freshwater and
estuarine/marine fish. However, aquatic invertebrates appear to be at acute risk from exposure to
surface waters containing permethrin from wastewater. Acute RQs exceeded some LOCs for
freshwater and estuarine/marine invertebrates at most treatment levels of removal. Additionally,
chronic RQs were below the LOC for all aquatic invertebrates. See Table 33 below.

Table 33. Estimated risks to aquatic organisms from permethrin consumer products released into domestic wastewater after
different levels of removal a POTWs

Fish Invertebrates
Level of Freshwater Estuarine/Marine Freshwater Estuarine/Marine
Removal
Acute Chronic Acute Chronic Acute Chronic Acute Chronic
52% 0.06 0.01 0.02 <0.01 0.44 0.09 2.33 0.09
75% 0.03 0.01 0.01 <0.01 0.23 0.05 1.21 0.16
94% 0.01 0.01 <0.00 <0.01 0.06 0.01 1.29 0.04

iii. Other Non-Agricultural Use

The other non-agricultural applications of permethrin that include perimeter treatments in and
around buildings, lawn care, outdoor surfaces, etc., may result in exposure to aquatic organisms in
adjacent water bodies because of irrigation that can result in runoff and/or erosion. Even though
permethrin has a strong affinity to bind to soils and surfaces, residue monitoring in non-agricultural
areas, such as in certain areas of California, have shown that residues toxic to aquatic organisms are
occurring in aquatic areas that receive runoff from suburban developments. A recent monitoring
study conducted in an urban area of California found residues of permethrin and other pyrethroids in
adjacent water bodies from these residential areas and suggested that these areas are unlikely to be
unique with similar profiles occurring in other suburban areas, particularly in dry regions where
landscape irrigation can dominate seasonal flow in some water bodies. The Agency recognizes the
potential of aquatic toxicity from non-agricultural uses, but was not able to assess the risks associated
with these uses at this time due to lack of available data. The Agency’s plan to consider aquatic
exposure from non-agricultural uses of permethrin is further discussed in Section IV.

C. Endangered Species
Based on a screening-level assessment, permethrin will have no direct acute or chronic
effect on listed terrestrial mammal, avian, and plants species, or aquatic plants species. The
screening level assessment, however, indicates there is a potential concern for direct effects to a
variety of aquatic organisms, should exposure actually occur at the modeled level. These are as

follows:

e Freshwater Fish and Aquatic-phase Amphibians- The acute endangered LOC (RQ
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>0.05) for direct effects were exceeded for all maximum application rates for
corn, sweet corn, potatoes, alfalfa, orchards, tomatoes, and mosquito abatement
modeled scenarios. Estimated concentrations in surface water due to waste water
containing permethrin were also used to calculate RQ values and show acute
endangered species LOC exceedance. Potential chronic exposure for fish was
limited to the corn modeled scenario. (In the ecological risk assessment for
permethrin, freshwater fish toxicity data are used as surrogates for aquatic-phase
amphibians).

e Freshwater Invertebrates- The acute and chronic LOC was exceeded for the
maximum application rate for all crops relative to aquatic macroinvertebrate
exposure. Permethrin is expected to reach surface water concentrations high
enough to exceed the acute endangered LOC (acute RQ > 0.05) for aquatic
invertebrates.

¢ Estuarine/Marine Fish- The acute endangered LOC (acute RQ >0.05) is exceed
for all maximum application rates. The Agency also calculated estimated
concentrations of permethrin in surface water due to waste water and noted the
potential for acute endangered species exceedances. However, maximum
application rates only showed that the potential for chronic exposure to fish was
limited to the corn modeled scenario.

e Estuarine/Marine Invertebrates- The endangered species acute LOC and chronic
LOC is exceeded for all modeled use sites and maximum label rates. However,
currently there are no listed estuarine/marine invertebrates.

Although a hazard assessment shows that permethrin exposure can result in acute toxicity
to honey bees and is considered to be highly toxic on both a contact and an oral basis (contact
LDso = 0.13 ug/bee; oral LDsy = 0.024 ug/bee), an assessment method for estimating the risk to
bees is not yet available; therefore, we cannot preclude the possibility of potential effects to
listed insect species. Additionally, the Agency currently does not have toxicity data to quantify
risks for permethrin at the screening-level for terrestrial and aquatic plants and, therefore, can not
preclude potential direct effects to plants. However, a review of permethrin’s mode of action
(neural toxin) suggests that direct toxicity to plants should not be an issue of concern. Finally,
the agency cannot preclude the potential for indirect effects to listed species that may be
dependent upon taxa that experience direct effects from the use of permethrin. These findings
are based solely on EPA’s screening-level assessment and do not constitute “may affect”
findings under the Endangered Species Act (ESA) for any listed species. Rather, this assessment
serves as a screen to determine the need for any species specific assessments that will evaluate
whether exposure may be at levels that could cause harm to specific listed species and their
critical habitat. That assessment refines the screening-level assessment to take into account the
geographic area of pesticide use in relation to the listed species, the habits and habitat
requirements of the listed species, etc. If the Agency’s specific assessments result in the need to
modify use of the pesticide in specific geographic areas, those changes to the pesticide’s
registration will take through the process described in the Agency’s Federal Register Notice (54
FR 27984) regarding implementation of the Endangered Species Protection Program.
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3. Ecological Incidents

The incident reports reported to the Agency since 1994 support the conclusions of the
risk assessment that exposure to permethrin has a low acute toxicity to terrestrial animal and
plants, but is highly toxic to aquatic species and beneficial insects. According to the Ecological
Incident Data System (EIDS), terrestrial risks from exposure to permethrin appear to be low.
Three incidents resulting in seven bird kills and one dog incapacitation have been reported. Six
occurrences of damage to plants have been reported, the largest reported damage occurring on
142 acres of soybeans in Wisconsin. The majority of incidents (21) reported are fish kills,
ranging from 50 to 3000. Finally, three beneficial insect, bees and butterflies, kills were also
reported.

Incidents entered into EIIS are usually categorized into one of several certainty levels:
highly probable, probable, possible, unlikely, or unrelated. Additionally, incidents entered into
the EIIS are also categorized as to use/misuse. Unless specifically confirmed by a state or
federal agency to be misuse, or there was very clear misuse, such as intentional baiting to kill
wildlife, incidents would not typically be considered misuse. The permethrin incidents data
available in the EIIS is inconclusive of the probability and if the incidents were a result of misuse
or registered use.

IV.  Risk Management, Reregistration, and Tolerance Reassessment
A Determination of Reregistration Eligibility

Section 4(g)(2)(A) of FIFRA calls for the Agency to determine, after submission of
relevant data concerning an active ingredient, whether or not products containing the active
ingredient are eligible for reregistration. The Agency has previously identified and required the
submission of the generic (i.e., active ingredient-specific) data required to support reregistration
of products containing permethrin as an active ingredient. The Agency has completed its review
of these generic data, and has determined that the data are sufficient to support reregistration of
all products containing permethrin.

The Agency has completed its assessment of the dietary, occupational, residential, and
ecological risk associated with the use of pesticide products containing the active ingredient
permethrin. Based on a review of these data and on public comments on the Agency’s
assessments for the active ingredient permethrin, the Agency has sufficient information on the
human health and ecological effects to make decisions as part of the tolerance reassessment
process under FFDCA and reregistration process under FIFRA, as amended by FQPA. The
Agency has determined that permethrin-containing products are eligible for reregistration
provided that: (i) the risk mitigation measures outlined in this document are adopted and (ii)
label amendments are made to reflect these measures. Label changes are described in Section V.
Appendix A summarizes the uses of permethrin that are eligible for reregistration. Appendix B
identifies the generic data requirements that the Agency reviewed as part of its determination of
reregistration eligibility of permethrin, and lists the submitted studies that the Agency found
acceptable. Data gaps are identified as generic data requirements that have not been satisfied
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with acceptable data.

Based on its evaluation of permethrin, the Agency has determined that permethrin
products, unless labeled and used as specified in this document, would present risks inconsistent
with FIFRA. Accordingly, should a registrant fail to implement any of the risk mitigation
measures identified in this document, the Agency may take regulatory action to address the risk
concerns from the use of permethrin. If all changes outlined in this document are incorporated
into the product labels, then all current risks for permethrin will be adequately mitigated for the
purposes of this determination under FIFRA. Once an Endangered Species assessment is
completed, further changes to these registrations may be necessary as explained in Section III.
B.2.c. of this document.

B. Public Comments and Responses

Through the Agency’s public participation process, EPA worked with stakeholders and
the public to reach the regulatory decisions for permethrin. EPA released its permethrin
preliminary risk assessments for public comment on August 31, 2005, for a 60-day public comment
period (Phase 3 of the public participation process). During the public comment period on the risk
assessments, which closed on October 31, 2005, the Agency received comments from the
technical registrants, the PIRTF, stakeholder groups, such as the American Mosquito Control
Association, the American Mushroom Institute, and the National Association of Clean Water
Agencies, State and Local government entities in California, California Water Boards, Publicly
Owned Treatment Works, Mosquito and Vector Control Districts, and several private citizens.
These comments in their entirety, responses to the comments, as well as the preliminary and
revised risk assessments, are available in the public docket (OPP-2004-0385) at the address
given above and in the EPA’s electronic docket at http:www.regulations.gov.

C. Regulatory Position
1. Food Quality Protection Act Findings
a. “Risk Cup” Determination

As part of the FQPA tolerance reassessment process, EPA assessed the risks associated
with this pesticide. The Agency has determined that, if the mitigation described in this document
is adopted and labels are amended, human health risks as a result of exposures to permethrin are
within acceptable levels. In other words, EPA has concluded that the tolerances for permethrin
meet FQPA safety standards. In reaching this determination, EPA has considered the available
information on the special sensitivity of infants and children, as well as exposures to permethrin
from all possible sources.

b. Determination of Safety to U.S. Population
The Agency has determined that the established tolerances for permethrin, with

amendments and changes as specified in this document, meet the safety standards under the
FQPA amendments to section 408(b)(2)(D) of the FFDCA, and that there is a reasonable
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certainty no harm will result to the general population or any subgroup from the use of
permethrin. In reaching this conclusion, the Agency has considered all available information on
the toxicity, use practices and exposure scenarios, and the environmental behavior of permethrin.
As discussed in Section III, the acute, chronic, and cancer dietary (food and drinking water) risks
from permethrin are below the Agency’s acute and chronic LOC.

C. Determination of Safety to Infants and Children

EPA has determined that the established tolerances for permethrin, with amendments and
changes as specified in this document, meet the safety standards under the FQPA amendments to
section 408(b)(2)(C) of the FFDCA, that there is a reasonable certainty of no harm for infants
and children. The safety determination for infants and children considers factors on the toxicity,
use practices and environmental behavior noted above for the general population, but also takes
into account the possibility of increased dietary exposure due to the specific consumption
patterns of infants and children, as well as the possibility of increased susceptibility to the toxic
effects of permethrin residues in this population subgroup.

In determining whether or not infants and children are particularly susceptible to toxic
effects from exposure to residues of permethrin, the Agency considered the completeness of the
hazard database for developmental and reproductive effects, the nature of the effects observed,
and other information. On the basis of this information, the FQPA SF has been reduced to 1X
for permethrin. The rationale for the decisions on the FQPA SF can be found in Section III and
the following document: Permethrin: Fifth Revision of the HED Chapter of the Reregistration
Eligibility Decision Document (RED), dated April 4, 2006.

2. Endocrine Disruptor Effects

EPA is required under the FFDCA, as amended by FQPA, to develop a screening
program to determine whether certain substances (including all pesticide active and other
ingredients) “may have an effect in humans that is similar to an effect produced by a naturally
occurring estrogen, or other endocrine effects as the Administrator may designate.” Following
recommendations of its Endocrine Disruptor Screening and Testing Advisory Committee
(EDSTAC), EPA determined that there was a scientific basis for including, as part of the
program, the androgen and thyroid hormone systems, in addition to the estrogen hormone
system. EPA also adopted EDSTAC's recommendation that EPA include evaluations of
potential effects in wildlife. For pesticides, EPA will use FIFRA and, to the extent that effects in
wildlife may help determine whether a substance may have an effect in humans, FFDCA
authority to require the wildlife evaluations. As the science develops and resources allow,
screening for additional hormone systems may be added to the Endocrine Disruptor Screening
Program (EDSP).

In the available toxicity studies on permethrin, there was no toxicological significant
evidence of endocrine disruptor effects. When additional appropriate screening and/or testing
protocols being considered under the Agency’s EDSP have been developed, permethrin may be
subjected to further screening and/or testing to better characterize effects related to endocrine
disruption.
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3. Cumulative Risks

Permethrin is a member of the pyrethroid class of pesticides. Although all pyrethroids
alter nerve function by modifying the normal biochemistry and physiology of nerve membrane
sodium channels, EPA is not currently following a cumulative risk approach based on a common
mechanism of toxicity for the pyrethroids. Although all pyrethroids interact with sodium
channels, there are multiple types of sodium channels and it is currently unknown whether they
the pyrethroids have similar effects on all channels. Nor do we have a clear understanding of
effects on key downstream neuronal function e.g., nerve excitability, nor do we understand how
these key events interact to produce their compound specific patterns of neurotoxicity. There is
ongoing research by the EPA’s Office of Research and Development and pyrethroid registrants
to evaluate the differential biochemical and physiological actions of pyrethroids in mammals.
This research is expected to be completed by 2007. When available, the Agency will consider
this research and make a determination of common mechanism as a basis for assessing
cumulative risk.

4. Endangered Species

The Endangered Species Act required federal agencies to ensure that their actions are not
likely to jeopardize listed species or adversely modify designated critical habitat. The Agency
has developed the Endangered Species Protection Program to identify pesticides whose use may
cause adverse impacts on federally listed endangered and threatened species, and to implement
mitigation measures that address these impacts. To assess the potential of registered pesticide
uses that may affect any particular species, EPA puts basic toxicity and exposure data developed
for the REDs into context for individual listed species and considers ecological parameters,
pesticide use information, the geographic relationship between specific pesticide uses and
species locations and biological requirements and behavioral aspects of the particular species.
When conducted, these analyses take into consideration any regulatory changes recommended in
this RED being implemented at that time. A determination that there is a likelihood of potential
effects to a listed species may result in limitations on the use of the pesticide, other measures to
mitigate any potential effects, and/or consultations with the Fish and Wildlife Service or National
Marine Fisheries Service, as necessary. If the Agency determines use of permethrin “may
affect” listed species or their designated critical habitat, EPA will employ the provisions in the
Services regulations (50 CFR Part 402).

The ecological assessment that EPA conducted for this RED does not, in itself, constitute
a determination as to whether specific species or critical habitat may be harmed by the pesticide.
Rather, this assessment serves as a screen to determine the need for any species specific
assessment that will evaluate whether exposure may be at levels that could cause harm to
specific listed species and their critical habitat. That assessment refines the screening-level
assessment to take into account the geographic area of pesticide use in relation to the listed
species, the habits and habitat requirements of the listed species, etc. If the Agency’s specific
assessments for permethrin result in the need to modify use of the pesticide, any geographically
specific changes to the pesticide’s registration will be implemented through the process
described in the Agency’s Federal Register Notice (54 FR 27984) regarding implementation of
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the Endangered Species Protection Program. Until that species specific analysis is completed,
the risk mitigation measures being implemented through this RED will help to reduce the
likelihood that endangered and threatened species may be exposed to permethrin at levels of
concern.

D. Tolerance Reassessment Summary

Tolerances for residues of permethrin in/on plant RACs are currently expressed in terms
of permethrin and the sum of its metabolites, DCVA and MPBA [40 CFR §180.378 (b), and (d)].
Tolerances for residues of permethrin in/on cottonseed expired on November 15, 1997.
Tolerances for permethrin residues in/on animal RACs are currently expressed in terms of
permethrin and the sum of its metabolites, DCVA, MPBA, and 3-PBA [40 CFR §180.378 (¢)].

The Codex Alimentarius Commission, Canada, and Mexico have established maximum
residue limits (MRLs) for permethrin residues in/on various plant and animal commodities. U.S.
tolerances are not currently compatible with Codex, Canadian, and Mexican MRLs, because the
U.S. tolerance expression includes the parent permethrin and its DCVA and MPBA metabolites
(also 3-PBA in animal commodities). The Agency concluded that for purposes of tolerance
assessment, the regulated residues of permethrin would include only the cis- and trans-isomers
of permethrin. Accordingly, the tolerance definition for permethrin should be amended to
include only isomers of the parent, permethrin. In addition, the tolerances currently listed under
40 CFR §180.378 (b) and (c) for plant and animal commaodities should be reassigned to
§180.378(a) under general tolerances. Once the U.S. tolerance definition is amended, it will be
compatible with the Codex, Canadian, and Mexican MRL definitions.

Table 34 summarizes the reassessment of the permethrin tolerances. 40 CFR must be
reorganized to reflect the tolerance reassessment values in the table below. The tolerances listed
in 40 CFR must be reorganized in order to: (i) incorporate the recommendations made by the
Agency concerning the permethrin residues of concern that need to be regulated for plant and
animal commodities; (ii) include tolerances that are needed to cover permethrin residues of
concern in/on the raw agricultural commodities and processed commodities of rotational crops;
and (iii) conform with the requirements of FQPA.

Table 34. Tolerance Reassessment Summary for Permethrin.

Current Tolerance
Tolerance Range of Residues Reassessment | Comment/Correct Commodity
Commodity (ppm) (ppm) ' (ppm) Definition
Tolerances listed under 40 CFR §180.378 (b):
Alfalfa, fresh * 0.1 Ib ai/A (0 DAT): Residue data support lower
2.1-15.2 tolerances.
0.2 b ai/A (14 DAT):
25.0 0.51-12.6 20.0
Alfalfa, hay 2 0.1 Ib ai/A (0 DAT):
0.7-44.5
0.2 1b ai/A (14 DAT)
55.0 <1.0-31.4 45.0
Almond 0.05 0.01-0.05 0.05
Almond, hulls 20.0 0.043-18.1 20.0
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Table 34. Tolerance Reassessment Summary for Permethrin.

Commodity

Current
Tolerance

(ppm)

Range of Residues
(ppm) '

Tolerance
Reassessment

(ppm)

Comment/Correct Commodity
Definition

Apple

0.05

<0.02 (2x)

Reassign

Residue data support
establishing a 0.05 ppm
tolerance on pome fruits.
Concomitant with establishing
a 0.05 ppm tolerance on fruit,
pome, group 11, the tolerance
on apples should be deleted.

Artichoke, globe

10.0

0.28-4.00

5.0

Residue data support a lower
tolerance.

Asparagus

1.0

0.11-1.24

2.0

Residue data indicate that a
higher tolerance is required.

Avocado

1.0

0.10-0.80

1.0

Broccoli

1.0

0.03-1.76
(0.8-1.2x)

2.0

Residue data indicate that a
higher tolerance is required.

Brussels sprouts

1.0

0.04-1.0
(0.9-1.4x)

1.0

Cabbage

6.0

<0.01-18.5

TBD*

The majority of the available
data reflect 1x the maximum
seasonal rate, but only 0.5x the
maximum single use rate,
therefore EPA is requiring
additional cabbage field trial
data (860.1500) to determine
the appropriate tolerance level.

Cauliflower

1.0

<0.05-0.32

0.50

Residue data support a lower
tolerance.

Celery

5.0

0.47-4.02

1.0
Reassign

The tolerance should be deleted
once a tolerance is established
for Leaf petioles, subgroup 4B.

Cherry

3.0

0.47-3.94

4.0

Residue data indicate that a
higher tolerance is required.

Corn, forage

60.0

0.21-42.6
(1x-1.3x)

50.0

Residue data support a lower
tolerance. Separate tolerances
should be established for Corn,
field, forage and Corn, sweet,
forage each at 50 ppm.

Corn, grain

0.05

<0.01-0.02

0.05

Separate tolerances should be
established for Corn, field,
grain and Corn, pop, grain
each at 0.05 ppm.
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Table 34. Tolerance Reassessment Summary for Permethrin.

Current Tolerance
Tolerance Range of Residues Reassessment | Comment/Correct Commodity

Commodity (ppm) (ppm) ' (ppm) Definition
Residue data support a lower
tolerance. Higher residues on
sweet corn fodder reflect the
shorter PHI for sweet corn (1

field corn: <0.02-16.97 day) than field or pop corn (30

Corn, stover 60.0 sweet corn: 1.40-27.1 300 dags) Separate tollgreglces
should be established for Corn,
field, stover and Corn, sweet,
stover, and Corn, pop, stover
each at 30 ppm.

Corn, sweet, kernel

plus cob with husks

removed 0.1 <0.01-0.08 0.10

Egeplant 1.0 0.008-0.26 0.50 Residue data support a lower
tolerance.

Filbert 0.05 <0.02 0.05

Garlic 0.1 no data 0.10
Residue data are required. This

4 TBD tolerance should also be listed

Grass, range 15.0 1.79,2.13 Reassign with other tolerances having
regional restrictions.

Horseradish Residue data support a lower

1.0 <0.01-0.48 0.50 tolerance.

Kiwifruit 2.0 no data Revoke No registered uses.

No data are available

supporting the use on leaf
Celery: <0.01-1.0 lettuce. Depending on the

results from the requested leaf

Leafy Vegetables Head Lettuce: 0.01-16.8 lettuce field trials, a tolerance

(except Brassica) 20.0 TBD on Leafy greens, subgroup 4A

Leaf lettuce: 4.98-10.7 may be appropriate. The
available celery field trial data

Spinach: 9.04-18.2 will support a separate
tolerance on Leaf petioles,
subgroup 4B.

Lettuce, head If supported by the requested
leaf lettuce data, the separate
tolerance for head lettuce
should be deleted and a
tolerance should be established

20.0 0.17-10.7 Reassign for Leafy greens, subgroup 4A.
Residue data support a lower
Mushroom 6.0 <0.02-4.9 5.0 tolerance.
<0.01-0.09

Onion, dry bulb 0.1 (1.2x, 0 DAT) 0.10
Residue data support a lower

Peach 5.0 0.20-0.92 1.0 tolerance with a 14-day PHI.
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Table 34. Tolerance Reassessment Summary for Permethrin.

Current Tolerance
Tolerance Range of Residues Reassessment | Comment/Correct Commodity
Commodity (ppm) (ppm) ' (ppm) Definition
Residue data support
establishing a 0.05 ppm
tolerance on pome fruits.
Pear 30 #0.02 Reassign Concomitant with establishir_lg
’ (1x-2x) a 0.05 ppm tolerance on Fruit,
pome, group 11, and the
separate tolerance on pears
should be deleted.
Pepper, bell Residue data support a lower
1.0 0.10-0.47 0.50 tolerance.
Pistachio 0.1 <0.008-0.093 0.10
Potato 0.05 <0.01-0.04 0.05
Soybean 0.05 <0.01-0.05 0.05 Soybean, seed.
If supported by the requested
leaf lettuce data, the separate
. tolerance for head lettuce
Spinach 20.0 9.04-18.2 20.0 should be deleted and a
tolerance should be established
for Leafy greens, subgroup 4A.
The majority of the available
data reflect 0.5x the maximum
0.08-13 single use rate. Only limited
Tomato 2.0 : ) TBD data (6 samples) are available
(0.7x-1.8x) .
supporting the current use rate.
New tomato field trial data are
required.
Vegetable, Cucuml?ers. <0.036-0.52 Current use pattern and residue
curcurbit, group 9 30 Melons: <0.01-1.2 1:50 data support a lower tolerance
’ Squash: 0.11-1.27 )
Watercress 5.0 <6.4-15.5 Revoke No registered uses.
Tolerances currently listed under 40 CFR §180.378 (c):
Cattle, fat 3.0 0.88° 1.50 Residue data support lower
Cattle, meat 0.25 0.064 0.10 tolerances. Eggs were lowered
Cattle, meat to.only 0.1 ppm to harmonize
byproducts 2.0 0.048 0.10 with the Codex MRL.
Egg 1.0 0.023 0.10
Goat, fat Residue data support lower
3.0 0.88 1.50 tolerances.
Goat, meat 0.25 0.064 0.10
Goat, meat
byproducts 2.0 0.048 0.10 Residue data support lower
Hog, fat 3.0 <0.01 0.05 tolerances.
Hog, meat 0.25 <0.01 0.05
Hog, meat
byproducts 3.0 <0.01 0.05
Horse, fat Residue data support a lower
3.0 0.88 1.50 tolerance.
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Table 34. Tolerance Reassessment Summary for Permethrin.

Current Tolerance
Tolerance Range of Residues Reassessment | Comment/Correct Commodity
Commodity (ppm) (ppm) ' (ppm) Definition
Horse, meat 0.25 0.064 0.10 Residue data support lower
Horse, meat tolerances.
byproducts 2.0 0.048 0.10
Milk, fat Residue data support a lower
0.088 whole milk tolerance. Milk fat (reflecting
6.25 —2.20 milk, fat 3.0 0.0.88 ppm in whole milk)
Poultry, fat 0.15 0.11 0.15 Maximum excepted residue in
Poultry, meat poultry meat and fat were
estimated using data from the
0.05 <0.01 0.05 oral poultry metabolism study.
Poultry, meat Residue data support a lower
byproducts 0.25 <0.01 0.05 tolerance.
Sheep, fat Residue data support a lower
3.0 0.88 1.50 tolerance.
Sheep, meat 0.25 0.064 0.10 Residue data support lower
Sheep, meat tolerances.
byproducts 2.0 0.048 0.10
Tolerances currently listed under 40 CFR §180.378 (d):
Collards Residue data support a lower
20.0 1.48-11.27 15.0 tolerance
Papaya 1.0 0.610-0.697 1.0
Turnip, greens Residue data support a lower
20.0 0.30-8.25 10.0 tolerance.
Turnip, roots Residue data support a lower
1.0 0.02-0.12 0.20 tolerance.
Tolerances needed under 40 CFR §180.378(a):
grain, aspirated Residue data from a corn grain
fractions processing study indicate that a
tolerance is required on
None 0.386 ° 0.50 aspirated grain fractions.

Unless otherwise indicated, the reported range of residues for permethrin are from commodities treated at 1x the

maximum specified use rate and harvested at the minimum specified PHI. Rates other than 1x are reported in

parentheses.

Residue ranges reflect residues in/on forage and hay harvested at a 0-day PHI following applications up to 0.1 1b ai/A or
at a 14 day PHI for applications at 0.2 1b ai/A.

TBD = To be determined. Tolerance level cannot be determined at this time because additional data are required.

Results for the two samples of rangeland grass were originally reported on a dry weight basis (3.33, 4.42 ppm), but have
been converted to a fresh weight basis.

For animal commodities, the residues are the estimated maximum residues for the 1x MTDB using data from the feeding
studies or metabolism studies.

Calculated residue value bases on 19.3x concentration factor in aspirated grain fractions from corn and HAFT residues of
0.02 ppm from field corn grain.

a. Tolerances Listed Under 40 CFR 8180.378(a)

The temporary tolerance for residues of permethrin in/on cottonseed expired on
November 15, 1997, and therefore 40 CFR §180.378(a) should be removed.
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b. Tolerances Listed Under 40 CFR 8§180.378(b)

The tolerance expression and tolerances in 40 CFR §180.378(b) should be recodified as
40 CFR §180.378(a)(1). Based on available residue data, the existing tolerances are adequate on
almond, almond hulls, apple, avocado, Brussels sprouts, corn grain, filbert, garlic, dry bulb
onion, pistachio, potato, soybean seeds, spinach and walnuts. Tolerances can be lowered for
residues in/on alfalfa fresh and hay, artichoke (globe), cauliflower, celery, corn forage, stover
and sweet, cucurbit vegetables, eggplant, horseradish, mushroom, peach, pear, and pepper (bell);
the recommended tolerances are listed in Table 34. Tolerances for permethrin should be
increased to 2.0 ppm in/on asparagus and broccoli and to 4.0 ppm in/on cherry.

Tolerances on kiwifruit and watercress should be revoked as there are no registered uses
for permethrin on these commodities, and these tolerances are no longer needed.

Additional residue data are required to support the existing tolerances on cabbage, grass
(rangeland), tomato, and leafy vegetables (excluding Brassica). The existing residue data on
cabbage are incomplete, but indicate that the current 6 ppm tolerance may be too low. The
existing residue data on tomatoes are also incomplete, but indicate that the current 2.0 ppm
tolerance is likely to be adequate. The available rangeland grass data indicate that the current 15
ppm tolerance may be too high. In addition, the tolerance for grass (rangeland) should be
reassigned to §180.378 (d), as this is a regionally restricted use.

The current crop group tolerance for leafy vegetables (excluding Brassica) is supported
by adequate field trial data on celery, head lettuce, and spinach. However, no residue data are
available on the representative commodity leaf lettuce, which is likely to incur the highest
residues based its growth habit and the current use pattern. Although incomplete, the available
data indicate that separate tolerances should be established for the leafy greens (4A) and leaf
petiole (4B) subgroups of the leafy vegetable crop group, as residues in/on celery are
substantially lower than on head lettuce and spinach. The existing celery data would support a
general tolerance of 1.0 ppm for the Vegetable, leaf petiole, subgroup 4B. Once the requested
leaf lettuce data are available, a separate tolerance should be established for the Vegetable, leafy
greens, subgroup 4A.

The apple and pear field trial data also indicate that a single tolerance of 0.05 ppm would
be appropriate for Fruit, pome, group 11. Concomitant with establishing this crop group
tolerance, the separate tolerances of apple and pear should be removed.

C. Tolerances Listed Under 40 CFR 8180.378(c)
The tolerance expression and tolerances in 40 CFR §180.378(c) should be recodified as
40 CFR §180.378(a)(2). Part 180.378(b) should be established for Section 18 emergency
exemptions as is current Agency practice, and reserved. Sufficient data are available to ascertain
the adequacy of the established tolerances on animal commodities provided that adequate data

depicting the stability of permethrin in frozen animal matrices are submitted.

Data from the ruminant and poultry feeding studies were used as the basis for reassessing
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tolerances. Based upon residue data from feeding studies and studies involving direct
applications to livestock and their housing, dietary exposure to permethrin residues is the route
that results in the highest potential residues in animal commodities. As feeding studies are not
available for swine, the ruminant feeding studies were used to reassess tolerances for hogs.

For tolerances on commodities of cattle, goats, horses, and sheep, the available data
indicate that the tolerances for fat, meat, meat byproducts, and milk fat should be lowered to 1.50
ppm, 0.10, 0.10 ppm, and 3.0, respectively. The tolerance for fat of hogs, hog meat and meat
byproducts can be lowered to 0.05 ppm.

For poultry commodities, the 0.15 ppm tolerance for fat is adequate. Tolerances for
poultry meat and meat byproducts should be lowered to 0.05 ppm, and the tolerance for eggs
should be lowered to 0.10 ppm.

d. Tolerances Listed Under 40 CFR 8180.378(d)

The tolerance expression and tolerances in 40 CFR §180.378(d) should be recodified as
40 CFR §180.378(c) for regional registrations as is current Agency practice. Part 180.378(d)
should be established for indirect or inadvertent residues, as is current Agency practice, and
reserved. Sufficient data are available to ascertain the adequacy of the established tolerances
with regional registration for papayas and turnip roots and tops. The current 1.0 ppm tolerance
in/on papaya is adequate and the available turnip data indicate that tolerances for turnip roots and
tops can be lowered to 0.20 and 10.0 ppm, respectively.

Additional data are required on collards before the tolerance level can be determined, but
the currently available data would support lowering the tolerance to 15.0 ppm.

e. New Tolerances Needed Under 40 CFR 8180.378(a)(1)

The available corn grain processing study indicates that a tolerance is required on
aspirated grain fractions (grain dust). Based on the HAFT residues for field corn grain of 0.02
ppm and the observed processing factor of 19.3x for grain dust, the maximum expected residues
in corn grain dust would be 0.386 ppm. These data would support establishing at tolerance of
0.50 ppm for residues of permethrin in grain, aspirated fractions.

As indicate above, the available celery, apple and pear field trial data support establishing
crop group tolerances for the leaf petiole vegetables subgroup 4B and the pome fruits group 11.

E. Regulatory Rationale

The following is a summary of the rationale for mitigation measures necessary for
managing risks associated with the use of permethrin for permethrin products to be eligible for
reregistration. Where labelling revisions are warranted, specific language is set forth in the

summary table of Section V.

1. Human Health Risk Management
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a. Dietary (Food and Drinking Water) Risk Mitigation

Acute dietary (food and drinking water) risk is below the Agency’s level of concern;
acute dietary risk estimates are 4% of the aPAD for the general U.S. population, and 16% for
infants, the subgroup most exposed. Additionally, the chronic dietary (food and drinking water)
risk is below the Agency’s level of concern; risk estimated are <1% cPAD for the general U.S.
population and all population subgroups. The estimated cancer dietary (food and drinking water)
risk, 1.1 x 107, is within the negligible risk range of up to 3 x 10, and is also below the
Agency’s LOC. No mitigation is required to address dietary risks.

b. Residential Risk Mitigation

A dermal absorption factor was used for the dermal part of the cancer equation for
residential. The Agency calculated the dermal absorption factor from an oral to dermal toxicity
ratio (oral exposures LOAEL of 75/dermal NOAEL of 500), and concluded 15% is appropriate
for the dermal part of the cancer equation for cancer risk assessment.

The permethrin registrants and the PIRTF believe that 15% is still a highly conservative
factor, and requested that the Agency employ a weight-of-the-evidence approach to determine
the human dermal absorption factor for permethrin from existing peer-reviewed published
studies and registrant-submitted data which, in this view, supports a 2-5% dermal absorption
factor. The Agency previously concluded that the dermal penetration study submitted by the
registrants to support a 2-5% dermal absorption factor does not satisfy the basic criteria for an in
vivo survival primate study, and therefore, was determined to be scientifically unacceptable.
Further, the Agency contends that after consideration of other data available for permethrin, a
weight-of-evidence approach was utilized to reduce the dermal absorption factor to 15%. Again,
this value is considered to be a conservative high-end estimate because the oral dose represents a
LOAEL rather than a NOAEL.

Although the Agency recognizes that the 15% dermal absorption factor used for
residential risk assessment is a conservative high-end factor, without an additional guideline
dermal absorption study, the Agency does not have the confidence to further reduce the dermal
absorption factor. However, if a guideline dermal absorption study were voluntarily submitted,
the Agency would review the data and consider the results with the risk assessments and risk
mitigation measures for this RED.

i. Residential Handler

The Agency assessed the potential non-cancer (dermal and inhalation) and cancer risks to
homeowners handling (mixing, loading, and applying) permethrin products in residential settings
(indoor and outdoor). All handler scenarios assessed were below the Agency’s non-cancer LOC
(MOEs >100). However, the Agency is concerned with the potential cancer risks associated with
exposure a homeowner could receive when mixing, loading, and applying emulsifiable
concentrate (EC) formulation of permethrin to horses via sponge (see Table 7).
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Mitigation for Sponge Application of EC formulation

This scenario reached the Agency’s cancer LOC (<3 x 10°°) after 2 exposure events (2
days) per year. Current registered labels recommend this application for use on horses, foals,
dogs, cats and kittens to treat numerous pests, such as face flies, stable flies, deer flies, fleas,
ticks, mosquitoes, gnats, mites, chiggers, and lice. Additionally, the labels recommend for initial
treatment to apply to the animal daily, and as the infestation subsides, reapply every 2-3 days as
needed. Given the broad range of target pests, coupled with the re-treatment instructions, the
Agency believes an individual using a permethrin product for this purpose will be exposed more
than 2 times per year.

To determine the potential exposure a homeowner could receive for this scenario, the
Agency relied on Chemical Manufacturers Association antimicrobial wipe exposure data, which
is the best available data for the sponge application scenario. However, as stated in Section III,
the Agency has concerns regarding the quality of the data and believes exposure data specific to
this scenario would be more reliable, and potentially result in a reduced risk estimate. However,
neither the technical registrants nor any member of the PIRTF have volunteered to conduct
exposure data to support this application method.

Therefore, to mitigate the risks associated with this use, the registrants have agreed to
discontinue the use of sponge application for products applied as a liquid, and amend their
respective labels appropriately (see Section V, Table 35). Other application methods are
available for this use, such as RTU wipes, RTU pour-on, and RTU trigger pump sprays. The
Agency assessed these alternative application methods in the residential handler risk assessment
and both non-cancer and cancer risk estimates for all scenarios were below the Agency’s non-
cancer and cancer LOCs, respectively.

ii. Residential Post-Application

The non-cancer dermal, inhalation and oral risks from post-application exposure to
permethrin are below the Agency’s LOC for residential adults and youth aged children (MOEs
ranged from 120 to 500 billion). Additionally, most of the toddler non-cancer risk estimates are
also below the Agency’s LOC (MOEs ranged from 140 to 250 billion); however, the incidental
oral and dermal risk estimates for toddlers exposed to post-application of permethrin on carpets
by directed surface sprays were above the Agency’s non-cancer LOC (MOEs <100). The MOEs
are 37 and 69 for oral and dermal exposures respectively.

Additionally, all post-application outdoor and pet contact activities were below the
Agency’s cancer LOC. Based on the REJV survey data, a typical homeowner uses permethrin
products approximately 5 times per year. The number of exposure events per year for these
scenarios to reach the Agency’s cancer LOC ranged from 18 to 365 days. However, two indoor
scenarios assessed were of concern to the Agency; 1) post-application exposure treated with
permethrin products by directed carpet sprays (broadcast and crack and crevice) and 2) total
release foggers. These scenarios reached the Agency’s cancer LOC in <1 and 2 events per year,
respectively. Moreover, the Agency assumed 8 hours of exposure for carpet sprays, and 4 hours
for vinyl flooring. Additionally, the post-application risk assessment assumed exposure to
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permethrin residues the same day the area was treated (i.e., day 0 residue), which are considered
reasonably conservative assumptions, considering indoor residues are removed over time
through cleaning and other indoor activities.

To address the non-cancer and cancer risks associated with these post-application
scenarios, the following mitigation measures are to be implemented.

Mitigation for Indoor Directed Surface Sprays:

The permethrin registrants and PIRTF members suggested that 1% ai was a high-end
concentration, and a large majority of indoor products for either PCO or consumer use contains
0.5% ai or less. The Agency’s Standard Operating Procedure, which is based on a number of
indoor deposition studies, identifies the ISR for 0.5% broadcast sprays as 15 pg/cm?, and 7.5
ng/cm? for crack and crevice treatment. The Agency calculated comparison cancer risk
estimates for 0.5% ai broadcast products using a 15% dermal absorption factor. As a result,
these products also reached the Agency’s cancer LOC in <1 event/year. Additionally, the 0.5%
crack and crevice sprays reached the Agency’s cancer LOC in approximately 2 events/year.
Based on these comparison risk assessments, a reduced application rate would not mitigate the
cancer risks of concern.

The registrants also pointed to the conservative dermal absorption factor used in the
cancer risk assessment. To determine if a reduced dermal absorption factor would significantly
reduce the risks, the Agency calculated potential risk estimates using a hypothetical 10% and 5%
dermal absorption factor for 0.5% ai concentrated products. The Agency determined that for
both broadcast and crack and crevice applications, neither a 10% nor a 5% reduced dermal
absorption factor would significantly increase the number of exposure events to a level that
would be below the Agency’s cancer LOC. However, if a guideline dermal absorption study was
voluntarily submitted, which supported a dermal absorption factor less than 5%, the Agency may
consider the results following this RED determination.

According to the PIRTF, the majority of RTU sprays contain 0.5% ai permethrin or less.
Therefore, the Agency assessed a 0.5% ai spray, based on a pyrethrin and piperonyl butoxide
deposition study following the use of an aerosol spray submitted by the Non-Dietary Exposure
Task Force, with an ISR of 0.21 pg/cm®. The Agency believes aerosol sprays and trigger pump
sprays will result in similar deposition. These application methods are used on indoor surfaces,
but unlike the indoor broadcast and crack and crevice applications used by PCOs, they are
mostly consumer products used more as spot treatments, thus, the deposition is considerably less
than the directed sprays intended to treat larger areas. Both the non-cancer and cancer risk
estimates for application of aerosol sprays on indoor surfaces (hard and carpet) were below the
Agency’s LOC. For carpet and vinyl floors, the post-application MOEs for toddlers, the most
sensitive sub-population, are 8,500 and 35,000 (oral route) and 16,000 and 84,000 (dermal
route), respectively. Also, for the US general population, the number of events per year it takes
the cancer LOC to reach the negligible risk range are 57 and 114, respectively, which is
significantly greater than the average number of times per year permethrin products are used in
the home in this manner, according to the REJV survey.
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Therefore, in order to mitigate the non-cancer and cancer risks, the registrants have
agreed to discontinue all directed spray application methods (i.e., low pressure handwands, ULV
cold foggers, and backpack sprayers) for use on indoor surfaces, and amend their respective
labels as appropriate (see Section V, Table 38). RTU consumer sprays, such as aerosol and
trigger pump sprays, will be the only application methods for use on indoor surfaces. Based on
its risk assessment, the Agency is limiting RTU sprays to concentrations of 0.5% ai or less.
However, the Agency acknowledges that there are specialized sprays with higher concentrations,
up to 3% ai, which are intended to be injected directly into cracks and crevices and behind walls
or spaces, and therefore, result in little to no potential exposure. The Agency will consider these
products if the registrants for these products are able to provide justification or data to the
Agency which demonstrate that little to no exposure will occur due to the specialized use of the
product. The registrants have agreed to limit use of all aerosol sprays with a concentration of no
more than 0.5% ai of permethrin, and amend their respective labels as appropriate (see Section
V, Table 38).

Mitigation for Indoor Total Release Foggers

The Agency assessed a 0.58% ai concentrated indoor total release fogger (TRF) with a
maximum application rate of 0.0023 1b ai/6 oz fogger, which is labeled to treat 6000 cubic feet
(ft’) or less. A permethrin specific deposition study was available to the Agency, which
determined the ISR for a 0.5% ai concentrated 6 oz TRF to be 4.8 pg/cm’ when treating a space
approximately 2000 ft*. Therefore, the Agency used an ISR of 4.8 pg/cm? in both its non-cancer
and cancer risk assessments.

The non-cancer risk estimates on both hard surfaces and carpets were below the
Agency’s LOC for both adults and toddlers. However, the cancer risk estimate for total release
foggers reached the Agency’s cancer LOC in 2 exposure events/year for carpet, and 5 exposure
events/year for vinyl surfaces. This estimate assumes that an individual is exposed to permethrin
residues the day of treatment, and is engaged in high contact activities, such as exercising or
playing, for 8 hours on carpet and 4 hours on vinyl. According to the registrants, a single
permethrin active ingredient fogger loses efficacy below approximately 0.48% ai. However,
there are combination products registered that cont