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GLOSSARY OF TERMSAND ABBREVIATIONS

AGDCI
a
aPAD
AR
ARTF
BCF
CCA
CFR
cPAD
CSF
CSFII
DCI
DEEM
DFR
DNT

Agricultura Data Call-In

Active Ingredient

Acute Population Adjusted Dose
Anticipated Residue

Agricultural Re-entry Task Force
Bioconcentration Factor
Comparative Cholinesterase Assay
Code of Federal Regulations
Chronic Population Adjusted Dose
Confidential Statement of Formula
USDA Continuing Surveys for Food Intake by Individuals
DataCall-In

Dietary Exposure Evaluation Model
Didodgeable Foliar Residue
Developmental Neurotoxicity

DWLOC Drinking Water Level of Comparison.

EC
EC
EDWC
EEC
EPA
EUP
FDA
FIFRA
FFDCA
FQPA
FOB

GLN
HAFT
IR
LCs,

LDy,

LOC
LOD
LOAEL
MATC

Hg/g
Hg/lL
mg/kg/day
mg/L
MOE
MRID
MUP
NA

Emulsifiable Concentrate Formulation

Engineering Control

Estimated Drinking Water Concentration

Estimated Environmental Concentration

Environmental Protection Agency

End-Use Product

Food and Drug Administration

Federal Insecticide, Fungicide, and Rodenticide Act

Federal Food, Drug, and Cosmetic Act

Food Quality Protection Act

Functional Observation Battery

Granular Formulation

Guideline Number

Highest Average Field Trial

Index Reservoir

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

Median Lethal Dose. A statistically derived single dose that can be expected to cause death in 50% of the
test animals when administered by the route indicated (oral, dermal, inhalation). It isexpressed as aweight of
substance per unit weight of animal, e.g., mg/kg.

Level of Concern

Limit of Detection

Lowest Observed Adverse Effect Level

Maximum Acceptable Toxicant Concentration

Micrograms Per Gram

Micrograms Per Liter

Milligram Per Kilogram Per Day

Milligrams Per Liter

Margin of Exposure

Master Record Identification (number). EPA's system of recording and tracking studies submitted.
Manufacturing-Use Product

Not Applicable



NAWQA USGS National Water Quality Assessment

NPDES National Pollutant Discharge Elimination System
NR Not Required

NOAEL No Observed Adverse Effect Level

OP Organophosphate

OPP EPA Office of Pegticide Programs

OPPTS EPA Office of Prevention, Pesticides and Toxic Substances
PAD Population Adjusted Dose

PCA Percent Crop Area

PDP USDA Pesticide Data Program

PHED Pesticide Handler's Exposure Data

PHI Preharvest Interval

ppb Parts Per Billion

PPE Personal Protective Equipment

ppm Parts Per Million

PRZM/EXAMS Tier Il Surface Water Computer Model

Q* The Carcinogenic Potential of a Compound, Quantified by the EPA's Cancer Risk Model
RAC Raw Agriculture Commodity

RED Reregistration Eligibility Decision

REI Restricted Entry Interval

RfD Reference Dose

RQ Risk Quotient

SCI-GROW Tier | Ground Water Computer Model

SAP Science Advisory Panel

S Safety Factor

SL.C Single Layer Clothing

SN Specia Local Need (Registrations Under Section 24©) of FIFRA)
TGAI Technical Grade Active Ingredient

TRR Total Radioactive Residue

USDA United States Department of Agriculture

USGS United States Geological Survey

UF Uncertainty Factor

UFy, Database Uncertainty Factor

uv Ultraviolet

WPS Worker Protection Standard



EXECUTIVE SUMMARY

EPA has completed its review of public comments on the revised metiram risk assessments and
isissuing its risk management decison for metiram. There are currently two tolerances being
reassessed for metiram. The revised risk assessments are based on review of the required target data
base supporting the use patterns of currently registered products and additiona information received.
After consdering therisks identified in the revised risk assessment, comments, and mitigation
suggestions from interested parties, EPA developed its risk management decision for uses of metiram
that poserisks of concern. Asaresult, the Agency has determined that metiram containing products
are digible for reregigtration provided that data needs are addressed, risk mitigation measures are
adopted, and |abels are amended accordingly. The decison is discussed fully in this document.

Metiram wasfirg registered in the United States in 1948 as a broad spectrum fungicide.
Metiram is used on gpples, potatoes, and ornamenta plants (leatherlesf ferns) in nurseries and
greenhouses. Metiram was previoudy registered for use on tobacco seedlings and roses, but these
uses have since been voluntarily cancelled. There are no resdentid labels, and no agricultura uses that
could result in exposure to metiram in residential settings. Approximately 900,000 pounds of metiram
are used for about 125,000 acres treated on an annua basis. Metiram’s largest markets in terms of
total pounds of active ingredient (Ibs ai) are allocated to apples (55%) and potatoes (45%).

Metiram is amember of the ethylene bisdithiocarbamate (EBDC) group of fungicides, which
includes the related active ingredients mancozeb and maneb. This document summarizes risk estimates
for both metiram and its metabolite and environmenta degradate ethylene thiourea (ETU). Metiram
and two other EBDC fungicides, maneb and mancozeb, are al metabolized to ETU in the body and all
degradeto ETU in the environment. Therefore, EPA has consdered the aggregate or combined risks
from food, water and non-occupationa exposure resulting from metiram aone, ETU resulting from
metiram use, and ETU from al sources (i.e,, the other EBDC fungicides: maneb and mancozeb). The
aggregate risk from ETU from al sources must be considered to reassess the tolerances for metiram,
maneb and mancozeb.

Ovedl Risk Summary

Metiram dietary risks from food and drinking water sources are low and not of concern. Since
there are no registered residentia uses of metiram, no residentia risks were assessed. There are some
risk concerns for some occupationa handlers, which will be mitigated with additiond persond
protective equipment (PPE). In addition, some application restrictions are to be added to product
labelsin order to maintain a 24 hour restricted entry interva (REI). For ecologica risks, metiram poses
some chronic risk to birds and mammals, which will be reduced with various gpplication reductions.



Digtary Risk

Acute, chronic, and cancer dietary (food only) risk from metiram, metiram-derived ETU, and
ETU from al sources are low and below Agency’sleve of concern. The drinking weater exposure
assessment for metiram addresses concentrations of ETU only, Snce metiram is not expected to remain
in drinking water long enough to reach alocation that would supply water for human consumption,
whether from surface or groundwater sources. Estimated concentrations of ETU, for both surface and
ground water sources of drinking water, are low and not of concern.

Resdentid Risk
The Agency is not conddering residentia exposures from metiram, since there are no existing or
proposed residentia or other non-occupational sources of exposure, and metiram is not used in or

around public buildings, schools or recreetiond areas where children or others might be exposed.

Adgaregate Risk/ETU

Aggregate risk refers to the combined risk from food, drinking water, and resdentid (asa
result of resdential exposuresto ETU from mancozeb uses) exposures. |n addition, aggregate risk can
result from one-time (acute), short-term and/or chronic (non-cancer and cancer) exposures, and
consders exposures from metiram-derived ETU and ETU from al sources, depending upon the
scenario assessed. Acute, short-term, and chronic (non-cancer) aggregate risks are low and not of
concern. Aggregate cancer risk estimates are within anegligible risk range, and therefore no mitigation
measures are needed.

For short-term aggregate risks, EPA’s origind analysisindicated risks above levels of concern
for toddler exposure to trangplanted turf for maneb and mancozeb. Recognizing that potentia risk, the
maneb and mancozeb registrants voluntarily agreed to reduce the maximum application rate and/or
extend the time between treatment and harvesting of sod from one to three days (i.e., a 3 day PHI for
transplanted turf). The reduced application rate and/or extended PHI, combined with the logistics of
trangplanting turf and ingtalation redtrictions, effectively reduced the potentid contribution from this use
pattern to alevel not of concern to the Agency.

Occupationa Risk

Workers can be exposed to metiram and metiram-derived ETU through mixing, loading, and/or
applying (handlers) the pesticide to gpples, potatoes (foliar and seed piece) and ornamentas (ferns), or
re-entering treated Stes. There are some risks of concern to handlers, in particular to mixer/loaders of
dry flowable formulations for aerid/chemigation to gpples and potatoes, airblast pplicators, flaggers,
and loaders of dust for potato seed trestment. To mitigate these risk concerns, additiona persona
protective equipment (PPE) are required on the product labels (i.e., PF5 respirator).



At the current restricted entry interval (REI) of 24 hours and use patterns on current |abels,
predicted metiram and ETU exposures exceed levels of concern for post-gpplication high-end
exposure scenarios for gpples and leatherleaf ferns. For leatherleaf ferns, by requiring that use be
restricted to amaximum of 1 application per week and 10 applications per year, the Agency has
concluded that the existing 24 hour REI may be retained. For apples, high exposure activities (pruning,
tying, and training) result in predicted exposures that exceed standard levels of concern (MOE of 54) at
the current REI of 24 hours. However, based on information that indicates very low usage in western
states where the short re-entry period is observed and the clear integrated pest management (IPM) and
res fance management advantages from use of metiram, the Agency plans to maintain the current 24
hour REI for gpples.

Ecologica Risk

For terrestrid species, short-term or acute metiram risks are low to mammals, birds, and non-
target insects. However, the screening-level ecological risk assessment for terrestrid species indicates
some risk quotient (RQ) exceedance of the chronic levels of concern (LOCs), especialy from metiram
applications to apples and potatoes. Aquatic species (freshwater fish, freshwater invertebrates, and
non-vascular plants) result in low acute risk. Currently, there is no data on estuarine/marine species and
no toxicity data to assess aquatic chronic risk. The Agency is requiring additiona acute and chronic
toxicity data as part of this RED to address these data gaps. Therefore, to be more protective of these
species that may be exposed on achronic basis, the technical registrant has agreed to additiond abel
changes to reduce potentid risk, including reducing the maximum application rate to gpples and the
maximum number of gpplications to gpples and potatoes.

Endangered Species

Based on available screening-level information, thereis a potentia concern for acute effects on
listed birds and freshwater fish species, and chronic effects on listed birds and mammals should
exposure actudly occur. Even though metiram is only dightly acutely toxic to birds, RQs exceed the
endangered species LOC (RQ range from 0.11 to 1.02) at maximum EEC levels. The Agency does
not currently have data to quantify risks for metiram at the screening-level and can not preclude
potentid direct effects to the following taxonomic groups; listed non-target terrestria plants, freshwater
invertebrates, estuaringmarine fish, or vascular aguatic plants. These findings are based solely on
EPA’ s screening-level assessment and do not congtitute “may affect” findings under the Endangered
Species Act (ESA) for any specific listed species. If the Agency determines use of metiram “may
affect” listed species or their designated critica habitat, EPA will employ the provisonsin the Services
regulations (50 CFR Part 402).



Mitigation Summary

To address assessed risks of concern, the following mitigation measures will be implemented:

. Add a PF5 respirator to labe PPE for some worker scenarios: mixer/loaders of dry flowables
for aerid/chemigation gpplications, airblast gpplicators to gpples; and flaggers,

. Add the use of engineering controls to labels for aeria gpplicators (enclosed cockpits),

. Reduce apple pre-bloom maximum application rate from 4.8 to 3.6 Ibs a/A,

. Reduce maximum number of applications for gpplesfrom 4 to 3 per year,

. Reduce maximum number of applications for potatoes from 7 to 6 per year,

. Limit the number of applications to leatherleaf fernsto 1 per week and 10 per year, and

. Metiram use on roses and dust and wettable powder formulations have been voluntarily

cancelled prior to completion of the RED. Further, as aresult of the voluntary cancellation of
the dust formulation by the technica registrant and risks associated with this formulation, the
end-use registrant has requested voluntary cancellation of their active potato seed treatment
fungicide product registration (EPA Registration No. 2935-540).

Next Steps

Numerous opportunities for public comment were offered as this decison was being
developed. Therefore, the Agency isissuing this RED document for metiram without aforma public
comment period, as announced in a Notice of Availability published in the Federal Register-:
However, the docket remains open, and any comments submitted in the future will be placed in this
public docket and addressed by the Agency, as appropriate.

EPA will issue ageneric DCI for additiona data necessary to confirm the conclusions of this

RED for the active ingredient metiram EPA will dso issue a product-specific DCI for data necessary to
complete product reregistration for products containing metiram.

Vi



INTRODUCTION

The Federd Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended in 1988 to
accelerate the reregidtration of products with active ingredients registered prior to November 1, 1984.
The amended Act cdlsfor the development and submission of data to support the reregistration of an
activeingredient, aswell asareview of al submitted data by the U.S. Environmenta Protection Agency
(referred to as EPA or "the Agency™). Reregidration involves athorough review of the scientific
database underlying a pesticide's regigtration. The purpose of the Agency'sreview is to reassess the
potentid risks arisng from the currently registered uses of the pesticide; to determine the need for
additiona data on hedth and environmenta 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 of 1996 (FQPA) was signed into law.
This Act amends FIFRA and the Federal Food Drug and Cosmetic Act (FFDCA) to require
reassessment of al existing tolerances for pesticides in food. FQPA aso requires EPA to review dl
tolerancesin effect on August 3, 1996 by August 3, 2006. In reassessing these tolerances, the Agency
must congder, among other things, aggregate risks from non-occupational sources of pesticide
exposure, whether there isincreased susceptibility to 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 not of concern 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 chemicas
that have tolerances and are undergoing reregistration, tolerance reassessment will be accomplished
through the reregistration process.

As mentioned above, FQPA requires EPA to consder "available information” concerning the
cumulative effects of a particular pesticide's resdues and "other substances that have a common
mechanism of toxicity" when considering whether to establish, modify, or revoke atolerance. Potentid
cumuletive effects of chemicas with acommon mechaniam of toxicity are consdered because low-level
exposures to multiple chemicals causng a common toxic effect by a common mechanism could lead to
the same adverse hedlth effect as would a higher level of exposure to any one of these individua
chemicals. Metiram belongs to agroup of pesticides caled dithiocarbamates, which aso includes the
ethylene bis-dithiocarbamate (EBDC) fungicides maneb and mancozeb. For the purposes of this
reregigration digibility decison (RED), EPA has concluded that metiram does not share a common
mechanism of toxicity with other substances. The Agency reached this conclusion after a thorough
internd review and externd peer review of the data on a potentiad common mechanism of toxicity. For
more information, please see the December 19, 2001 memorandum, “ The Deter mination of Whether
Dithiocarbamate Pesticides Share a Common Mechanism of Toxicity,” which isavalladle on the
internet at http://mwww.epa.gov/oppsrrdl/cumulative/dithiocarb.pdf. However, the EBDCs share a
common metabolite and degradate, ethylene thiourea (ETU), which is consdered in this RED.
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This document presents EPA’ s revised human health and ecological risk assessments its
progress toward tolerance reassessment, and the RED for metiram. The document consists of Six
sections. Section | contains the regulatory framework for reregistration/tol erance reassessment.
Section Il provides aprofile of the use and usage of the chemica. Section Il gives an overview of the
revised human health and environmenta effects risk assessments based on data, public comments, and
other information received in response to the preliminary risk assessments. Section IV presents the
Agency’ s reregigration digibility and risk management decisons. Section V summarizes|abd changes
necessary to implement the risk mitigation measures outlined in Section V. Section VI containsthe
Appendices, which ligt related information, supporting documents, and sudies evduated for the
reregigtration decison. The preliminary and revised risk assessments for metiram are available in the
Office of Pesticide Programs (OPP) Public Docket, under docket numbers OPP-2004-0078 and
OPP-2005-0177, respectively, on the Agency’ s web page, http://www.epa.gov/edockets.

. CHEMICAL OVERVIEW
A. Regulatory History

Metiram was fird registered in the United Statesin 1948 for use on food and ornamental
crops to prevent crop damage in the field and to protect harvested crops from deterioration in storage
or transport. Metiram isamember of the ethylene bisdithiocarbamate (EBDC) group of fungicides,
which includes the related active ingredients mancozeb and maneb. Moreover, it has been determined
that the EBDCs share the common degradate ethylenethiourea (ETU). The EBDCs have been the
subject of two Specid Reviews. 1n 1977, the Agency initiated a Specid Review and Continued
Regidration of Pesticide Products containing EBDCs based on evidence suggesting that the EBDCs
and ETU, a contaminant, metabolite and degradation product of these pesticides, posed potentid risks
to human hedth and the environment. 1n 1982, the Agency concluded this Specid Review by issuing a
Final Determination (PD 4), which required risk reduction measures to prevent unreasonable adverse
effects pending development and submission of additional data needed for improved risk assessment.

The Agency issued severa comprehensve documents summarizing the reregistration status of
metiram. The Metiram Regigtration Standard Document was issued on 9/8/86, an Addendum to the
Registration Standard on 1/13/87, and an Update to the Metiram Registration Standard on 8/11/92. In
1987, EPA issued a second Notice of Initiation of Special Review of the EBDC pesticides because of
hedlth concerns caused by ETU, including potentia carcinogenic, developmenta and thyroid effects.
Subsequent Data Cdll-Ins (DCls) were issued in 1988 and 1995 which included standard and worker
exposure data requests, respectively. The Specid Review’s Preiminary Determination (PD 2/3) was
published on December 20, 1989 (54 FR 52158) and the Find Determination (PD 4) on March 2,
1992 (57 FR 7484). The Agency concluded that the dietary risks of EBDCs exceeded the benefits for
the following food/feed uses for which one or more of the EBDC pesticides were registered: apricots,
carrots, ceery, collards, mustard greens, nectarines, peaches, rhubarb, spinach, succulent beans, and
turnips. Accordingly, EPA canceled al metiram and other EBDC products registered for use on the
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above-listed food/feed crops. Currently, the only food/feed uses of metiram digible for continued
registration are apples and potatoes, provided the label revisons are submitted.

The 1992 Specid Review initidly set the pre-harvest interval (PHI) for use on potatoes a
fourteen (14) days for most states. The only exceptions to the 14 day PHI were Connecticut, Florida,
Maine, Massachusetts, New Hampshire, New Y ork, Pennsylvania, Vermont, and Wisconsin, where
EPA determined that disease pressures caused by late blight justified a 3 day PHI. Subsequently,
presented with evidence of late blight in additiona states, EPA extended the 3 day PHI to Delaware,
Michigan, Rhode Idand and Ohio. Recently, EPA received requests for amendments to several EBDC
product registrations and a petition to amend the 1992 cancellation order to dlow for athree day PHI
in dl ates, dueto an aleged increase in the occurrence of late blight nationwide. EPA has not
determined whether the petition warrants a hearing under 40 C.F.R. 8 164 nor has it determined
whether it will grant the attendant registration amendment requests. Although EPA has not reached any
conclusions on the merits of the petition or the amendment requests, potentid risks that would result
from a nationwide reduction in the PHI for potatoes to 3 days have been considered in thisRED. That
congderation isfor informationa purposes only and cannot be interpreted as an indication of the
Agency’s pogition on the petition or anendment requests.

B. Chemical Identification
1. Metiram

Chemicd Structure:

B s | s
HN/[kS HN/”\S
(|
/
HN\\(S HN\‘(S
S S
— — 3
— — X
Common Name: A mixture of 5.2 parts by weight of anmoniates of

{ ethylenebig(dithiocarbamato)} zinc with 1 part by weight ethylenebis
{ dithiocarbamic acid} bimolecular and tri molecular cyclic anhydrosulfides and

disulfides
Chemicd Name: Metiram
Trade Name: Polygram
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Chemicd Family: Dithiocarbamate
Case Number: 0644

CASRegistry No.:  9006-42-2

OPP Chemical Code: 014601

Moleculer weight: (1088.6),

Empiricd Formula: (C16HxsN11S16Z15)
Basc Manufecturers: BASF Corporation

Metiram isalight yellow solid which decomposes at —140 “C, and has abulk density of 0.33-
0.49 kg/L, an octanol/water partition coefficient of 1.76-2.48 at pH 7 and 21"C, and vapor pressure of
<1x 107 mbar a 20 "C. Metiramis practicaly insoluble in water (2 mg/L) and organic solvents, and
decomposes under strong acid and akaline conditions.

2. Ethylenethiourea (ETU)

Ethylenethiourea (ETU) is a metabalite, environmenta degradate, and cooking byproduct of
metiram and the other EBDC fungicides, maneb and mancozeb. Chemica informetion is provided for
ETU because many of the risk concerns for metiram and the other EBDCs are driven by risk from
ETU.

Chemicd Structure:

Chemicd Name: Ethylene thiourea
CAS Registry Number: 96-45-7

OPP Chemicd Code: 600016
Molecular Weight: 102.2

Empirica Formula C3HeNLS
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Technicd ethylene thiourea (ETU) is a crystdline solid with awhite to pale green color, and a
fant amine odor. 1t has amelting point of 203-204"C. ETU has an octanol/water partition coefficient
of 0.22. ETU is consdered soluble in water, with awater solubility of 20,000 ppm at 30°C, butitis
aso dightly soluble in methanol, ethanal, ethylene glycol, pyridine, acetic acid and naphtha. When ETU
is heated to decompasition, nitrogen and sulfur oxides are emitted.

C. Use Profile

The fallowing is information on the currently registered uses including an overview of use Stes
and gpplication methods. A detailed table of the uses of metiram digible for reregidtration is contained

in Appendix A.

Type of Pesticide: Fungicide

Target organism(s): Downy mildews, anthracnose, rusts, leaf spots and blight.

Mode of action: Contact poison (non-systemic)

Use Sites:

. Food/Feed Uses: Metiram is registered for foliar gpplications to apples and potatoes.
Although not currently registered, exposure from a proposed import use of metiram on grapes
has been assessed. 1t has aso been included in this RED document to assst the Agency in
making a determination of whether to establish an import tolerance for metiram use on wine

grapes. A determination regarding establishment of thisimport tolerance is outside the scope of
this RED and will be made separatdly by the Agency.

. Non-Food & Residential Uses. Horticultura use is permitted on ornamenta plants (leatherl esf
ferns) in nurseries and greenhouses as a 24(c) regigtration in Horida only. Metiram was
previoudy registered for use on tobacco seedlings and roses, but these uses have since been
voluntarily cancelled. There are no resdentia labels, and no agriculturd uses that could result in
exposure to metiram in resdentia settings.

. Public Hedth Uses: None.

Use Classification: Generd Use.
Formulation Types. Metiram isformulated as 80 percent active ingredient dry flowable (water

soluble granules). Metiram was previoudy formulated into wettable powders and dust, but these
formulations have since been voluntarily cancelled.
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Application Methods. Metiram application methods are aerid, groundboom, chemigation, high- and
low-pressure handheld equipment, backpack sprayers, aswell as seed and seed-piece treatment
equipment. The gpplication methods for seed and seed-piece treatment are commercia stationary
equipment, on-farm stationary equipment, and tractor drawn planter boxes.

Application Rates. Metiram application rates vary depending on the crop. There are currently 4
active metiram label's and one FIFRA Section 24(c) Specia Local Need (SLN) regidtration. The
maximum rate per gpplication is 1.6 pounds of active ingredient per acre (Ibs ai/A) for potatoes and 4.8
Ibs a/A for gpples. The dlowable number of applications per season ranges from 4 for gpplesto 7 for
potatoes, and the minimum gpplication intervas range from 5 to 14 days. The application ratein
horticultureis 1.6 Ibs a/A for leatherleaf ferns. Horticultura gpplications are dlowed as much astwice
weekly with no limit on the total number of applications per season. The gpplication rate for potato
seed-piece treatments is 0.105 Ibs ai per 100 pounds of seed-pieces.

Application Timing: Metiram is applied at foliar, pre-bloom, and pre-bloom through foliar tages and
also as a seed-piece treatment.

EBDCsMaximum Application Rates. Asaresult of Specid Review, the Agency sat usage
limitations on the EBDC fungicides (mancozeb, maneb, and metiram) to establish congstency between
the EBDCs regidtrations and Market Basket Survey data. The total poundage of al of the EBDCs
used on each crop must not exceed the maximum seasona gpplication rate for any one of these
fungicides. The maximum season rate for al of EBDCs used is the same for most of the crops
regardiess of which EBDC is used, with the exception of cucurbits (cucumbers, melons, and summer
and winter squash), for which the maximum rate per season depends upon which EBDC isused. The
current maximum seasond gpplication rates for the EBDCs, by crop, are summarized in Table 1.

Tablel. Maximum L abel Application Ratesfor the EBDC Fungicides
Crop Group Crop(s) EBDC Used Maximum Label Application
MZ = Mancozeb Rates
MN = Maneb (Ib ai/acre)
MT = Metiram Per Application e
Per Season
Field Crops Sva;g Qats, Rye, Triticale, MZ 16 48
Field Crops Beans, Dry MN 1.6 9.6
Field Crops Corn: hybrid seedcorn MZ, MN 1.2 12
Field Crops Corn: field MZ 1.2 12
Field Crops Cotton MZ 1.6 6.4
Field Crops Peanuts MZ 1.6 12.8
Field Crops Sugar Beets MZ, MN 1.6 11.2
Fruits Bananas MZ, MN 2.4 24
Fruits Cranberries MZ, MN 4.8 14.4
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Tablel. Maximum L abel Application Ratesfor the EBDC Fungicides

Crop Group Crop(s) EBDC Used Maximum Label Application
MZ = Mancozeb Rates
MN = Maneb (Ib ai/acre)
MT = Metiram Per Application e
Per Season
Fruits Figs, Kodota MN 24 2.4
Fruits Grapes - West MZ, MN 2 6
Fruits Grapes- East MZ, MN 3.2 19.2
Fruits Papayas MZ, MN 2 28
Fruits Plantains MZ 2.4 24
Miscellaneous Christmas Trees, Douglas Fir MZ 3.2 NA
Non-Food Tobacco fields MZ 15 6
Non-Food Tobacco seedlings MZ 2 No Max
Nut Crops Almonds MN 6.4 25.6
Ornamentals Ornamental s, Pachysandra MZ 13-14 NA
Ornamentals Ornamentals, Variety MZ, MN 12-16 NA
Pome Fruits Apples MZ, MN, MT 240r4.8 16.8 or 19.2
Pome Fruits Pears, Crabapples, Quince MZ 2.4 0r 4.8 16.8 or 19.2
Turf Sod Farm MZ, MN 16.3- 19 NA
Turf Golf Course, Athletic Fields MZ 16.3- 19 NA
Vegetables Asparagus MZ 1.6 6.4
Vegetables Brassica MN 1.6 9.6
Vegetables E:A?;r; sweet/pop/seed: East of MZ. MN 12 18
Vegetables Cgrn: sweet/ pop/seed: West of MZ. MN 12 6
Miss.
V egetables Cucumbers MZ =24 MZ =19.2
= MZ,MN MN = 1.6 MN =12.8
Vegetables Fennel MZ 1.6 12.8
Vegetables Gourds:. Edible MZ 2.4 19.2
Vegetables Lettuce MN 1.6 6.4 (CA), 9.6 (US)
Vegetables Melons Mz =24 MZ =19.2
= MZ,MN MN = 1.6 MN =12.8
|V egetables Onions: Dry Bulb, Garlic MZ, MN 2.4 24
Vegetables Onions: Green MN 24 11.2
Vegetables Peppers M N 1.6 (w), 2.4 (e) 9.6 (w), 14.4 (e)
Vegetables Potatoes MZ, MN, MT 16 11.2
Vegetables Pumpkins MN 1.6 12.8
Vegetables Shallots MZ, MN 2.4 24
Vegetables Squash (winter) MN MZ =24 MZ =192
Squash (summer) MZ, MN MN= 1.6 MN =128
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Tablel. Maximum L abel Application Ratesfor the EBDC Fungicides

Crop Group Crop(s) EBDC Used Maximum Label Application
MZ = Mancozeb Rates
MN = Maneb (Ib ai/acre)
MT = Metiram
Per Application ezt [2:1p(C
Per Season

Vegetables Tomatoes MZ, MN 2.4(w), 1.6 (e) 6.4 (W), 16.8 (€)
Vegetables Watermelons MZ. MN 24 19.2

Note - Cropsin bold have different rates depending upon which EBDC isused. Also, the not applicable (NA) referenceis

because the use was not a part of Specia Review.
(w) - West of the Mississippi (€) - East of the Mississippi

D. Estimated Usage of M etiram

Table 2 below summarizes the best available estimates for the pesticide usage of metiram.
Based on Agency data, approximately 900,000 pounds of metiram are used for about 125,000 acres
treated on an annual basis. Metiram’slargest markets in terms of total pounds of active ingredient (Ibs
a) are dlocated to apples (55%) and potatoes (45%). Agricultural uses are concentrated in (but not
limited to) the following states: ID, MI, MN, NY, NC, SC, PA, and WA.

Table2. Metiram Crop Usage Summary

Crop Pounds of Active Ingredient % Crop Treated
(Ibs al) Average Maximum
Apples 500,000 15 25
Potatoes 400,000 10 10

1. SUMMARY OF METIRAM RISK ASSESSMENTS

Thefollowing isa summary of EPA’s human hedlth and ecologicd effects risk findings and
conclusons for the non-systemic fungicide metiram, as presented fully in the documents. Metiram.
Health Effects Division (HED) Human Health Risk Assessment to Support Reregistration, dated
June 13, 2005; ETU from EBDCs. Health Effects Division (HED) Human Health Risk
Assessment of the Common Metabolite/Degradate ETU to Support Reregistration, dated June 8,
2005; and Environmental Fate and Ecological Risk Assessment for Metiram, Section 3
Reregistration for Control of Fungal Diseases on Apples, Potatoes, Potato Seed, Certain
Ornamental Plants and Tobacco Seedling Plants (Phase 3 Response), dated June 21, 2005;
hereafter referred to as the Environmental Fate and Effects Risk Assessment.
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The purpose of this section isto summarize the key features and findings of the risk assessments
in order to help the reader better understand the conclusions reached in the assessments. Risks
summarized in this RED document are those that result only from the use of metiram. While therisk
assessments and related addenda are not included in this RED document, they are available from the
Office of Pesticide Programs (OPP) Public Docket: OPP-2005-0177 and may a so be accessed on the
Agency’ swebsite a http://www.epa.gov/edockets. Hard copies of these documents may be found in
the OPP public docket under this same docket number. The OPP public docket islocated in Room
119, Crysta Mdll 11, 1801 South Bell Street, Arlington, VA, and is open Monday through Friday,
excluding Federa holidays, from 8:30 am. to 4:00 p.m.

A. Human Health Risk Assessment

EPA released its preliminary risk assessments for metiram for public comment on
November 24, 2004 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 a the address given above
and in EPA’s eectronic docket under docket number OPP-2004-0078. In response to comments
received and new studies submitted during Phase 3, the risk assessments were updated and refined.
The risk assessments were revised again in June 2005 to incorporate comments and additional studies
submitted by the registrant. Revised risk assessments may be found in the OPP dockets under docket
number OPP-2500-0177. Mgor revisons to the metiram human hedlth risk assessment include the
following:

. Deetion of the rose use as aresult of the voluntary cancellation of the use.

. Selection of anew NOAEL (No Observed Adverse Effect Level) for short-term derma
EXPOSUres.

. New dietary results for a pending import tolerance for use on wine grapes are included;

however, atolerance has not yet been established and a determination of whether to establish a
tolerance will be made by the Agency separately from this RED.

This document summearizes risk estimates for both metiram and its metabolite and environmenta
degradate ethylene thiourea (ETU). Metiram and two other EBDC fungicides, maneb and mancozeb,
are d|l metabolized to ETU in the body and dl degrade to ETU in the environment. Therefore, EPA
has consdered the aggregate or combined risks from food, water and non-occupationa exposure
resulting from metiram aone, ETU resulting from metiram use, and ETU from dl sources (i.e,, the other
EBDC fungicides maneb and mancozeb). The aggregate risk from ETU from al sources must be
congdered to reassess the tolerances for metiram, maneb and mancozeb, in accordance with FQPA.

1 Toxicity Assessment of Metiram
Toxicity assessments are designed to predict if a pesticide could cause adverse hedth
effects in humans (including short-term or acute effects such as skin or eye damage, and lifetime or

chronic effects such as cancer, devel opment and reproduction deficiencies, etc.) and the leve or dose
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a which such effects might occur. The Agency has reviewed dl toxicity studies submitted for metiram
and has determined that the toxicological database is sufficient for reregistration.

For more detalls on the toxicity and carcinogenicity of metiram see the Metiram: HED
Toxicology Chapter for the Reregistration Eligibility Decision Document (RED), dated December
23, 1999 and the Metiram-Revised Report of the Hazard Identification Assessment Review
Committee, dated April 2, 2003, which are available at http://www.epa.gov/edockets under docket
number OPP-2004-0078.

a. Acute Toxicity Profilefor Metiram

Metiram demongtrates low acute toxicity viathe ord (Toxicity Category 1V), dermd (Toxicity
Category I11) and inhdation (Toxicity Category 1V) routes of exposure. Because metiram is not
irritating to the eyes or the skin, it isin Toxicity Categories |11 and IV, respectively. However, metiram
is astrong-to-severe skin sendtizer. The acute toxicity profile for metiram is summarized in Table 3.

Table 3. Acute Toxicity Profilefor Metiram

ideli -
Guss ine Study Type MRID Results Toxicity Category

870.1100 Acute Oral 40497002 LDg, * =>5000 mg/kg \Y
40497005

870.1200 Acute Dermal 40497007 LD, = >2000 mg/kg Il
40497008

870.1300 Acute Inhalation 40497010 LCy* =57mg/lL [\

870.2400 Eye Irritation 40497012 not an eyeirritant 1

870.2500 Skin Irritation 40497004 not askin irritant 1V

8702600 | Derma Sensitizetion aosgro | Srong-to-severedermal N/A

sensitizer

* LDy, or LCyy = Median Lethal Dose or Concentration. A statistically derived single dose or concentration that can be
expected to cause death in 50% of the test animals when administered by the route indicated (oral, dermal, inhalation).

b. FQPA Safety Factor Considerations for Metiram

The Federal Food Drug and Cosmetic Act (FFDCA) as amended by the Food Quality
Protection Act (FQPA) directs the Agency to use an additiond tenfold (10X) safety factor to take into
account potential pre- and post-natal toxicity and completeness of the data with respect to exposure
and toxicity to infants and children. FFDCA authorizes the Agency to modify the tenfold safety factor
only if reliable data demondrate that the resulting level of exposure would be safe for infants and
children.
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Soecial FQPA Safety Factor. The Agency concluded that there is quditative indicetion of
increased sengitivity to infants and children based on the results of the rat developmentd toxicity study
in which pre- and post-implantation loss were observed at a dose level that produced less severe
materna toxicity [decreased body-weight gain]. An adequate developmenta toxicity study in rabbits
and an adequate 2-generation reproduction study in rats are not available with which to assess
susceptibility. The Agency considered the degree of concern for susceptibility within the context of al
available toxicity data, and concluded there islow concern for the observed qualitative susceptibility
based on the following:

C The doses sdlected for overdl risk assessment address concerns seen in the prenata
developmentd toxicity study;

C The dose-response in the rat developmenta study was well-characterized;

C There was a clear NOAEL/LOAEL (No/Lowest Observed Adverse Effect Level) for materna
and developmenta toxicity; and

C The doses sdlected for the risk assessment aso address concerns for thyroid toxicity.

Since there are no resdua uncertainties for pre- and/or post-natal toxicity, the Speciad FQPA
Safety Factor was removed (reduced to 1X) for metiram.

FQPA Database Uncertainty Factor. The Agency concluded thereis aconcern for
developmentd neurctoxicity following exposure to metiram. Evidence of neurotoxicity and
neuropathology has been seen in rats following ord exposure to metiram in both subchronic and chronic
dudies. The metiram metabolite/degradate ETU has been shown to be ateratogen in rats, with effects
seen in the central nervous system, urogenital and skeletd systems. In addition, neurotoxic effects have
been observed in studies with another EBDC, maneb. Therefore, the Agency will be requiring a
developmenta neurotoxicity sudy (DNT) for metiram.

In addition to the required DNT study, the Agency noted data gaps for an acute neurotoxicity
study, adevelopmentd toxicity study in the rabbit, and a 2-generation reproduction study in therat.
The comparative thyroid assay has been waived for metiram. The requirement for the rabbit
developmentd toxicity study is reserved for metiram, contingent on the performance of a rabbit
developmenta toxicity on ETU because the developmenta effects are expected to be attributable to
ETU. However, awaiver isnot granted for the 2-generation reproduction and acute neurotoxicity
sudies. The Agency determined that a 10X database uncertainty factor ( FQPA UFpg) is needed to
account for the lack of these studies, since the available data provide no basis to support reduction or
removd of the 10X UFpg.

C. Toxicological Endpointsfor Metiram

The toxicologica endpoints used in the human hedlth risk assessment for metiram are lisged in
Table4. The safety factors used to account for interspecies extrgpolation, intraspecies variahility, the
potentia for specia susceptibility to infants and children (FQPA 10X), and database uncertainties
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related to FQPA Safety Factor considerations are also described in Table 4 below.

[Table 4. Toxicological Endpointsfor Metiram

Population Adjusted Dose

General Population

(dose) was identified.

Exposure Dose, Uncertainty Factors (UFs), (PAD) or Study and Toxicological
Scenario and Safety Factors (SFs) Target Margin of Exposure Effects
(MOE)
Metiram Dietary Exposures
IAcute Dietary NOAEL = 10 mg/kg/day aPAD = Acute RfD Developmental Toxicity
Females 13 - 50 FQPA SF (Rabbit)
UF = 100X (inter and intraspecies) LOAEL = 40 mg/kg/day, based
FQPA SF = 1X aPAD = 0.01 mg/kg/day on abortions.
FQPA UF = 10X 4 ahase
Total UF = 1000X
IAcute RfD = 0.01 mg/kg/day
IAcute Dietary N/A No appropriate endpoint attributable to a single exposure

Chronic Dietary

NOAEL = 0.4 mg/kg/day

UF = 100X (inter and intraspecies)
FQPA SF = 1X

FQPA UF = 10X gyaae

Total UF = 1000X

Chronic RfD=0.0004 mg/kg/day

cPAD = Chronic RfD
FQPA SF

CPAD = 0.0004 mg/kg/day

Subchronic Oral Toxicity (Rat,
bridging study)

LOAEL= 6.7 mg/kg/day based
on decreased fordlimb grip
strength

Metiram Dermal Exposures

Short-Term
[1-30 days]

NOAEL = 6.7 mg/kg/day

UF = 100X (inter and intraspecies)
Total UF = 100X

Dermal Absorption: 1%

Occupational MOE = 100

Subchronic Oral Toxicity (Rat,
bridging study)

LOAEL= 27.3 mg/kg/day
based on decreased forelimb
grip strength at early time
point

Intermediate-Term,

NOAEL = 0.4 mg/kg/day

Occupational MOE = 100

Subchronic Oral Toxicity (Rat,

(Any Duration, i.e., 1
day to more than 180
days)

UF = 100X (inter and intraspecies)

Total UF = 100X

Long-Term bridging study)
[>30 days- 6 months, JUF = 100X (inter and intraspecies) LOAEL= 6.7 mg/kg/day based
> 6 months] Total UF = 100X on decreased forelimb grip
strength
Dermal Absorption: 1%
Metiram I nhalation Exposures
Inhalation NOAEL = 0.5 mg/kg/day Occupational MOE = 100 13-week Inhal. Toxicity, Rat

LOAEL = 5.1 mg/kg/day based
on lung lesions (alvealitis).

NOAEL - No Observable Adverse Effect Level, the highest dose at which no adverse health effect is observed.

L OAEL - Lowest Observable Adverse Effect Level, the lowest dose at which an adverse health effect is observed.
aPAD/cPAD - acute and chronic, respectively, population adjusted dose (PAD), areference dose which has been adjusted to
account for the FQPA safety factor.
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2. Toxicity Assessment for ETU

As previoudy mentioned, some of the toxicity of the parent EBDCs is attributed to their
common metabolite, ETU. The toxicology database for ETU contains alimited number of FIFRA
guideline studies; therefore, the Agency has relied on a combination of literature sudies and unpublished
studies conducted according to the OPPTS testing guiddines. The thyroid isatarget organ for ETU,
and thyroid toxicity asaresult of ETU exposure has been noted in subchronic and chronic rat, mouse,
and dog studies. Overt liver toxicity was observed in one chronic dog study. Developmenta defectsin
the rat developmentd study included hydrocephaly and related lesions, skeletd system defects, and
other gross defects. These defects showed increased susceptibility to fetuses because they occurred at
adose that only caused decreased materna food consumption and body weight gain.

For more details on the toxicity and carcinogenicity of ETU seethe ETU- 3rd Report of the
Hazard | dentification Assessment Review Committee, dated May 28, 2003, which is available on
the internet and in the public docket.

a. Acute Toxicity Profile for ETU

ETU demondrates low acute toxicity viadermd (Toxicity Category 111) and inhdation (Toxicity
Category 1V) routes of exposure. Because ETU isnot irritating to the eyes or the skin, it is classfied as
aToxicity Category IV for both. However, acute ora and dermd sengtization studies with ETU were
not available to determine acute toxicity. The acute toxicity profile for ETU is summarized below in
Tableb.

Table5. Acute Toxicity of ETU
Guideline No. Study Type MRID Nos. Results Toxicity
Category
870.1100 Acute Oral - rat None N/A N/A
870.1200 Acute Dermal - rabbit 458881-01 LDg, > 2000 mg/kg Il
870.1300 Acute Inhalation - rat 458881-02 LCs, > 10.4 mg/L v
870.2400 Primary Eye Irritation 458881-04 Noirritation \Y
870.2500 Primary Skin Irritation 458881-03 Noirritation v
870.2600 Dermal Sensitization None N/A N/A

b. FQPA Safety Factor Considerationsfor ETU

Special FQPA Safety Factor. Sincethereis evidence of increased susceptibility of fetuses
following exposure to ETU in the rat developmenta studies, the Agency evauated the level of concern
for the effects observed when considered in the context of al available toxicity data. In addition, the
Agency evauated the database to determine if there were residua uncertainties after establishing
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toxicity endpoints and traditional uncertainty factorsto be used in the ETU risk assessment. The
Agency determined that the degree of concern for the susceptibility seen in ETU developmentd studies
was low because:

. The teratogenic effects have been well-characterized in numerous studies in the published
literature, as wel asin aguiddine study submitted by the registrant;

. Thereisaclear NOAEL for these effects and the dose-response relationship, athough steep, is
well characterized in the numerous developmenta studiesin rats,

. The developmenta endpoint with the lowest NOAEL was selected for deriving the acute RfD;
and

. The target organ toxicity (thyroid toxicity) was selected for deriving the chronic RfD aswdll as
endpoints for non-dietary exposures (incidenta ora, dermal, and inhaation).

Since the ETU doses selected for overall risk assessments will address the concern for
developmenta and thyroid toxicity, there are no residua uncertainties with regard to pre- and/or post-
natd toxicity. The Agency concluded that the Special FQPA Safety Factor could be reduced to 1X
for ETU.

FQPA Database Uncertainty Factor. The Agency concluded that a developmental
neurotoxicity study for ETU is required, based on severe centra nervous system defects observed in
the developmentd toxicity study inrats. In addition to the developmenta neurotoxicity study, the
following data gaps were identified:

C Developmenta toxicity study in rabbits
C 2-Generation reproduction study in rats
C A sudy evauating the comparative thyroid toxicity in adults and offspring

The Agency determined that a 10x database uncertainty factor (FQPA UFyg) is needed to account for
the lack of these studies since the available data provide no basis to support reduction or remova of the
10X UFpg.

C. Toxicological Endpointsfor ETU
The toxicologica endpoints used in the human hedlth risk assessment for ETU areliged in
Table 6. The safety factors used to account for interspecies extragpolation, intraspecies variahility, the

potentia for specia susceptibility to infants and children (FQPA 10X), and database uncertainties
related to FQPA safety factor considerations are also described in Table 6 below.
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Table6. ETU Toxicological Endpointsfor Usein Human Health Risk Assessment

Population Adjusted Dose

Exposure Dose, Uncertainty Factors (UFs), (PAD) or Study and Toxicological
Scenario and Safety Factors (SFs) Target Margin of Exposure Effects
(MOE)
ETU Dietary Exposures
Acute Dietary NOAEL =5 mg/kg/day aPAD = Acute RfD Developmental Rat Toxicity
Females 13 - 50 FQPA SF (Khera Study, MRID
UF = 100X (inter and intraspecies) 45937601)
FQPA SF = 1X aPAD = 0.005 mg/kg/day LOAEL = 10 mg/kg/day,
FQPA UF = 10X jaahase based on developmental
Total UF = 1000X defects of brain.
Acute RfD = 0.005 mg/kg/day
Acute Dietary Not Applicable No appropriate endpoint attributable to a single exposure

Genera Population

(dose) was identified.

Chronic Dietary

NOAEL = 0.18 mg/kg/day

UF=100X (inter and intraspecies)
FQPA SF = 1X

FQPA UF = 10X yyapase

Total UF = 1000X

Chronic RfD=0.0002 mg/kg/day

cPAD = Chronic RfD
FQPA SF

cPAD =0.0002 mg/kg/day

Dog Chronic Oral Toxicity
(MRID No. 42338101)
LOAEL= 1.99 mg/kg/day
based on thyroid toxicity

ETU Incidental Oral Exposures [Residential/Postapplication]

Short-Term
[1-30 days]

Intermediate-Term

NOAEL = 7 mg/kg/day

UF = 100X (inter and intraspecies)
FQPA UF = 10X jyahase

Residential MOE = 1000
Occupational MOE = N/A

4-week range-finding dog
study

LOAEL= 34 mg/kg/day based

[>30 daysto 6 FQPA SF = 1X thyroid toxicity
months]

ETU Dermal Exposures
Short-Term NOAEL =5 mg/kg/day Same as above for acute
[1-30 days] Residential MOE = 1000 dietary exposures.
Females 13-49 UF = 100X (inter and intraspecies) | Occupational MOE = 100

Intermediate-Term
[30 days - 6 months]

FQPA UF = 10X gm0
FQPA SF = 1X

Dermal Absorption = 26%

Long-Term
[> 6 monthg]

NOAEL = 0.18 mg/kg/day

UF = 100X (inter and intraspecies)
FQPA UF = 10X gyapsse

FQPA SF=1X

Dermal Absorption = 26%

Residential MOE = 1000
Occupational MOE = 100

Same as above for chronic
dietary exposures.

ETU Inhalation Exposures
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Table6. ETU Toxicological Endpointsfor Usein Human Health Risk Assessment

Population Adjusted Dose

Intermediate-Term
[30 days - 6 months]

FQPA UF = 10X ymce
FQPA SF = 1X

Inhalation Absorption = 100%

Occupational MOE = 100

Exposure Dose, Uncertainty Factors (UFs), (PAD) or Study and Toxicological
Scenario and Safety Factors (SFs) Target Margin of Exposure Effects
(MOE)
Short-Term NOAEL =5 mg/kg/day Same as above for acute
[1-30 days] dietary exposures.
Females 13-49 UF = 100X (inter and intraspecies) | Residential MOE = 1000

Long-Term
[>6 months]

NOAEL = 0.18 mg/kg/day

UF = 100X (inter and intraspecies)
FQPA UF = 10X gyaace

FQPA SF =1X

Inhalation Absorption = 100%

Residential MOE = 1000
Occupational MOE = 100

Same as above for chronic
dietary exposures.

NOAEL - No Observable Adverse Effect Level, the highest dose at which no adverse health effect is observed.
LOAEL - Lowest Observable Adverse Effect Level, the lowest dose at which an adverse health effect is observed.

aPAD/cPAD - acute and chronic, respectively, population adjusted dose (PAD), a reference dose which has been adjusted to
account for the FQPA safety factor.

3. Metiram and ETU Car cinogenicity

In assessing the carcinogenicity of pesticides, the Agency first evaluates evidence that the
pesticide is a carcinogen. If there is evidence, such as tumor formation and the pesticide is classified as
acarcinogen, a quantitative assessment is conducted using either a Q,* (non-threshold) or aMargin of
Exposure (threshold) gpproach. The mechanism of the tumor formation determines whether or not a
threshold or non-threshold assessment is conducted. Table 7 below provides a comparison of tumor
datafor ETU, mancozeb, maneb, and metiram.

Table 7. Tumor Incidencein EBDC/ETU Carcinogenicity Studiesin Ratsand Mice

Species ETU M ancozeb Maneb Metiram
Rats Thyroid follicular cell Thyroid follicular cell No increase in tumor of No increasein
adenomas and adenomas and carcinomas any type at 1000 ppm tumor of any type
carcinomas at 83 & at 750 ppm (HDT) (HDT) at 320 ppm (HDT)
250 ppm
[56 ppm ETU] [75 ppm ETU] [24 ppm ETU]
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Table 7. Tumor Incidencein EBDC/ETU Carcinogenicity Studiesin Ratsand Mice
Species ETU M ancozeb Maneb Metiram

Mice Thyroid follicular cell No increase in tumor of Increase incidence of Noincreasein
adenomas and any type at 1000 ppm hepatocellular adenomas | tumor of any type
carcinomas, pituitary (HDT) and alveogenic adenomas | at 1000 ppm
adenomas, in the lungs at 2400 ppm
hepatocel lular [75 ppm ETU] [75 ppm ETU]
adenomas and [180 ppm ETU]
carcinomas at 1000
ppm

HDT - Highest Dose Tested

[Numbersin brackets represent ETU “dose” levels based on a 7.5% conversion of parent EBDC to ETU]

Higtoricdly, it has been assumed that metiram’s potentia for carcinogenicity (aswdl asthet of
the other EBDCs, maneb and mancozeb) is due to the formation of the metabolite ETU, which is
classified as a probable human carcinogen (B2), with a cancer potency factor (Q,”) of 0.0601
(mg/kg/day) ™ for risk assessment. On this basis, metiram cancer risk has been calculated by estimating
exposure to metiram-derived ETU (including that converted from metiram into ETU in the body) and
using the ETU cancer potency factor to provide a quantitetive estimate of risk. 1n a 1999 review, the
Agency concluded that cancer risk for metiram and the other EBDCs should continue to be evaluated
inthisway.

4. Metiram and ETU Endocrine Effects

The available human health and ecologicd effects data for metiram suggest possible thyroid
effects, which may indicate potentid endocrine disruption. EPA has considered these effectsin the
human health risk assessment by sdlecting endpoints based on thyroid effects. To further address these
effects, EPA isrequiring a confirmatory comparative thyroid toxicity sudy for ETU. Data on ecologica
effects suggest possible hormona effects to birds and mammals. These effects will be addressed when
the Agency’ s Endocrine Disruptor Screening and Testing Advisory Committee devel ops appropriate
screening and/or testing protocols. At that time, metiram may be subjected to additiond screening
and/or testing to better characterize effects related to endocrine disruption.

5. Dietary Risk from Food
a. Exposure Assumptions

EPA conducted acute, chronic, and cancer dietary (food) risk assessments for metiram and its
metabolite ETU using the Dietary Exposure Evauation Mode software with the Food Commodity
Intake Database (DEEM-FCID™, Verson 1.3), which incorporates consumption data from USDA’s
Continuing Survey of Food Intakes by Individuas (CSFII), 1994-1996 and 1998. Because ETU is
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both a metabolite and environmenta degradate of maneb and the other two EBDC fungicides, it was
considered in the dietary risk assessment. The Agency conducted a dietary risk assessment for ETU
from al sources, because ETU can be derived from mancozeb, maneb, or metiram.

The acute and chronic dietary (food) risk analyses were conducted using anticipated resdue
vaues from field trial and market basket survey data. The 1989-1990 market basket survey for
EBDCsand ETU was the largest of its kind with 6000 samples (300 samples for each of 10 crops and
food forms). Processing factors, cooking factors, and estimated percent crop treated information were
aso incorporated into the dietary risk assessment. EPA derived anticipated resdues for ETU from
market basket survey data, ETU formed from metiram during processing, ETU formed by metiram and
ETU from dl sources.

b. Population Adjusted Dose

Dietary risk assessment incorporates both exposure and toxicity of agiven pesticide. For acute
and chronic dietary assessments, the risk is expressed as a percentage of aleved of concern (i.e, the
dose predicted to result in no unreasonable adverse hedth effects to any human sub-population,
including sengtive members of such sub-populations). Thisleve of concern isreferred to asthe
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 Safety
Factor.

Edtimated dietary (food) risks less than 100% of the Population Adjusted Dose (PAD), either
acute (aPAD) or chronic (cPAD), are not of concern to the Agency. The aPAD isthe dose at which a
person could be exposed a any given day with no adverse hedth effects expected. The cPAD isthe
dose a which an individua could be exposed over the course of alifetime with no adverse hedth
effects expected.

1) Acute Dietary Risk from Food

As previoudy mentioned, the acute dietary (food) risk assessment was conducted using the
DEEM-FCID™ computer mode!, anticipated residues, processing and cooking factors, and estimates
of percent crop treated. A highly refined, probabilistic acute dietary assessment was conducted using a
distribution of residue data for nonblended and partialy blended commodities. Acute dietary risk
vaues for metiram, metiram derived ETU, and ETU from dl sources (that is, ETU resulting from the
gpplication of al three EBDC compounds, mancozeb, metiram, and maneb) are presented in Table 8.
(For the acute dietary endpoints see Table 4 for the metiram and Table 6 for the ETU)
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Table8. Summary of Acute Dietary Exposure Analysis

Metiram? Metiram-derived ETUP ETU from All Sources’
PR 99.9th Percentile 99.9th Percentile 99.9th Percentile
Subgroup Exposure % aPAD Exposure % aPAD Exposure % aPAD
(mg/kg/day) (mg/kg/day) (mg/kg/day)
Apples, Potatoes
0.000786 7.9 0.000108 2.2
Females 13- 0.002725° 55
49years Apples, Potatoes, Import Wine Grapes (Proposed)
0.000874 8.7 0.002218 44

3aPAD is0.01 mg/kg/day  ° aPAD is0.005 mg/kg/day © excluding grapes (metiram treated import proposal)

For metiram, the estimated acute dietary risk is below the Agency’sleve of concern. Dietary
exposure comprises 7.9% (without exposure from imported wine grapes) and 8.7% (including potentia
exposure from imported wine grapes) of the aPAD for females 13-49 yearsold. Even with the
proposed use on imported wine grapes, metiram acute dietary (food) risk estimates are below the
Agency’slevel of concern. Note that a tolerance on imported wine grapes has not yet been established
because the determination of establishing thisimport tolerance is outside the scope of thisRED. The
determination of whether to establish an import tolerance will be made separately by the Agency.

For metiram-derived ETU, the estimated acute dietary risk for ETU is below the Agency’s
levd of concern when the existing uses and residues from the proposed import tolerance on grapes,
based on fidd trid and processing studies are included in the assessment. Both metiram and ETU
resdues were detected in grapes harvested from the day of treatment (day 0) to 57 days after
treatment. In processing studies with both red and white wine, ETU residues concentrate up to 14X,
while metiram per se residues are reduced by as much as 0.025X. Asaresult, dietary exposure
comprises 2.2% of the aPAD (without potential exposure from imported wine grapes) and 44%
(including potentid exposure from imported wine grapes) of the aPAD for femaes 13-49 years of age.

For ETU from dl sources, the estimated acute dietary risk for total ETU is dso below the
Agency’sleve of concern. Dietary exposure comprises 55% (excluding proposed import wine grapes)
of the aPAD for femaes 13-49 years old.

2) Chronic Dietary Risk from Food

Chronic (non-cancer) dietary risk from food is caculated by using the average consumption
vaue for foods and average residue values on those foods over a 70-year lifetime. The chronic dietary
(food) risk assessment was conducted using the DEEM-FCID™ computer mode!, anticipated
residues, processing and cooking factors, and estimates of percent crop treated. The chronic
assessment used deterministic methodology to provide point estimates of risk. Chronic dietary risk
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vaues for metiram, metiram-derived ETU, and ETU from all sources are presented in Table 9. (For
the chronic dietary endpoints see Table 4 for the metiram and Table 6 for the ETU)

Table9. Summary of Chronic (Noncancer) Dietary Exposure Analysis
M etiram®* Metiram-derived ETU™ ETU from All Sources”
Population Subgroup
Exposure 0 Exposure Exposure
% CcPAD %CcPAD %CcPAD
(mg/kg/day) (mg/kg/day) (mg/kg/day)

Children (1-2) 0.000025 6.2 0.000007 25 0.000108 54

Adults (50+) 0.000005 13 0.000010 5.0 0.000026 13
? cPAD is0.0004 mg/kg/day P cPAD is0.0002 mg/kg/day * |ncludes proposed imported wine grape exposure

For metiram, the estimated chronic dietary risk is below the Agency’slevel of concern. Dietary
exposure from metiram comprises 6.2% of the cPAD for children 1-2 years old, the most highly
exposed population subgroup.

For metiram-derived ETU, the estimated chronic dietary risk is below the Agency’s leve of
concern. The dietary exposure from metiram-derived ETU comprises 5% of the cPAD for adults 50+
years old, the most highly exposed population subgroup.

For ETU from dl sources, the estimated chronic dietary risk is aso below the Agency’slevel of
concern. The dietary exposure from ETU from all sources comprises 54% (excluding proposed import
wine grapes) of the cPAD for children 1-2 years old, the most highly exposed population subgroup.

3) Cancer Dietary Risk from Food

Cancer dietary risk from food is calculated by using the average consumption vaues for food
and average resdue vaues for those foods over a 70-year lifetime. The chronic exposure vaueis
multiplied by alinear low-dose, or Q;*, based on anima studies, to determine the lifetime cancer risk
estimate. For cancer dietary exposure, risk estimates within the range of an increased cancer risk of 1
X 10 (onein amillion) are generdly not of concern to the Agency.

As mentioned above, metiram’s potentia for carcinogenicity has been based on its metabolite
ETU. The ETU cancer potency factor has been used for assessing cancer risk associated with metiram
USES.

The Agency evauated the carcinogenicity potentiad of ETU and classfied ETU as a"probable
human carcinogen” (group B2). Basad upon female mouse liver tumorsin a Nationd Toxicology
Program (NTP) study, the Q,* for ETU, using a 3/4 scaling factor to account for body weight ratio
from anima to human, was determined to be 6.01 x 10% mg/kg/day*. On this basis, metiram etimated
cancer risk has been calculated by estimating exposure to metiram-derived ETU (including the
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metabolic conversion of 0.075) and using the ETU cancer potency factor. Cancer dietary risk vaues
areliged in Table 10.

The cancer risk for metiram-derived ETU is approximately 7.6 x 108 (based on existing uses
on gpples and potatoes) and 4 x 107 (based on existing uses and a proposed import wine grape
exposure), which both are below the Agency’sleve of concern for cancer risk. The cancer risk for
ETU from al sourcesis approximately 1.86 x 108, which iswithin the negligible risk range of 10° and
not consdered to be of concern.

Table 10. Cancer Dietary Exposure and Risk Summary for Metiram-Derived ETU and ETU from All Sour ces
Metiram-Derived ETU ETU from All Sources
Population
Chronic Dietary Cancer Chronic Dietary Cancer
Exposure Risk Exposure Risk
(mg/kg/day) Estimate (mg/kg/day) Estimate
Existing Uses
General U.S. Population 0.000005 7.6x 108 0.000031 1.86x 10°
Existing and Proposed Uses
General U.S. Population | 0.000007 | 20x107 | Not estimated

6. Dietary Exposure from Drinking Water

Drinking water exposure to pesticides can occur through surface and ground water
contamination. EPA considers acute (one day) and chronic (lifetime) drinking water risksand uses
ether modding and/or monitoring data, if the latter is avallable and of sufficient quality, to estimate those
exposures. Risks from exposureto ETU in drinking water are further discussed in the section titled
“Aggregate Exposure and Risk.”

The Agency prepared a drinking water exposure assessment for ETU only. The parent EBDC
fungicides were not assessed because they are very short-lived in soil and water, and are not expected
to reach water used for human consumption, whether from surface water or groundwater sources.
ETU, however, is highly water soluble, and moderately mobile, and may reach both surface and
groundwater under some conditions. ETU has an aerobic soil hdf-life of about 3 days; in the absence
of data, the aerobic aguatic metabolism haf-life was assumed to be about 6 days, or double the soil
haf-life. The measured anaerobic aguatic metabolism haf-life, however, is subgtantialy longer (149
days), which may lead to the periodic detections in groundwater. The ETU estimated drinking water
concentrations (EDWCs) were generated using data from both monitoring and modeling. Table 11
shows the EDWCs used to assess exposure to ETU in drinking water from surface water and
groundwater.
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Table 11. Estimated Drinking Water Concentrations (EDWCs) for ETU

Drinking water source Duration EDWC (ppb) Data Source
Surface Water Acute (Peak) 25.2 Modeling

Chronic/Cancer 0.1 Monitoring

Groundwater All Durations 0.21 Monitoring

a. Surface Water

Monitoring datafor ETU from atargeted surface water monitoring study conducted in severa
dates by the ETU Task Force were available for usein therisk assessment. In the study, none of the
tested surface water samples had concentrations above the limit of detection of 0.1 ppb. Therefore, the
chronic/cancer EDWC was assigned the vaue of 0.1 ppb of ETU. The monitoring vaue of 0.1 ppb of
ETU was a0 assigned to be the lower limit of the acute EDWC. In addition, the Agency decided that
ahigher limit for the acute EDWC vaue is hecessary because monitoring samples were taken every 14
days during the gpplication season in the monitoring study and peek vaues may have been missed with
this sampling frequency. To obtain the higher limit vaue, the Agency performed PRZM/EXAMS
amulation modding for 22 crop scenarios, consdering the use patterns for dl of the EBDCs and
choosing to model the highest gpplication rate and lowest gpplication intervals. Modding results
showed the highest one-in-ten year acute surface water EDWC to be 25.2 ppb based on application of
EBDCsto peppersin Horida. Therefore, arange of acute EDWCs was established with alower limit,
based on monitoring, and an upper limit, based on the PRZM/EXAM S modeling described above.
The established range of acute EDWC vaues for surface water, at the nationd levd, is expected to be
between the detection limit of 0.1 ppb (from monitoring) and the highest pesk vaue 25.2 ppb (from
modeling after adjustment by the 0.87 nationa percent crop areafactor or PCA). In summary, the
Agency used a combined approach to assess drinking water exposure using both targeted surface
water monitoring and Smulation modeling to bracket the expected acute concentrations of ETU in
drinking water between 0.1 and 25.2 ppb. Chronic surface water values were set conservatively at 0.1
ppb, the detection limit for the monitoring deta.

b. Groundwater

A groundwater EDWC was sdlected from a targeted monitoring study conducted in 2001 to
2003 for seven states chosen to represent the high historic EBDC use areasin the US. Based on the
monitoring results, the highest measured vaue in a public drinking weter well was 0.210 ppb in Lee
County, Horida. Therefore, the groundwater EDWC is assigned the value of 0.21 ppb of ETU. Inthis
study, ETU was not detected in any of the treated community drinking water sampled fromthe
monitored 84 sites even when it was detected in the raw water. The absence of ETU in potable water
from community water supplies may be related to its rapid degradation resulting from aeration and
chemical trestment.
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7. Residential Exposure and Risk

Metiram has no labeled resdential uses. In addition, no resdentia post-application exposure to
metiram is expected following its use in agriculturd or other commercid settings. Therefore, a
resdentid risk assessment for metiram (and for ETU derived from metiram uses) was not prepared.
However, some residentia exposure to ETU may occur from use of the other EBDCs. Therefore,
these exposures have been congdered in the ETU (from al sources) aggregate assessment, in
accordance with FQPA.

8. Aggregate Risksfrom Food, Drinking Water and Residential Uses

The FQPA amendments to the Federal Food, Drug, and Cosmetic Act (FFDCA, Section
408(b)(2)(A)(ii)) require “that there is a reasonable certainty that no harm will result from aggregate
exposure to the pesticide chemica residue,” including al anticipated dietary exposures and other
exposures for which there are rdiable information. Aggregate exposure will typicaly include exposures
from food, drinking water, residentia 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 mgjor sources or pathways. food, drinking water and, if applicable, resdentia or
other non-occupationa exposures. For aggregate risk, EPA typicaly combines exposures from food
and residential sources and calculates a drinking water level of comparison (DWLOC), which
represents the maximum alowable exposure through drinking water after consdering food and
resdential exposures. If the EDWCs are less than the DWLOCs, EPA does not have concern for
aggregate exposure. If EDWCs are greater than DWLOCs, EPA will conduct further andysisto
characterize the potentia for aggregate risk of concern.

Short-term residential and other non-occupationa exposure assessment considers al potential
pesticide exposure, other than exposure due to residues in food and/or in drinking water. Each route of
exposure (oral, derma, inhalation) is assessed, where appropriate, and risk is expressed asaMargin of
Exposure (MOE), which istheratio of estimated exposure to an appropriate NOAEL dose. A MOE
greater than or equd to the target MOE is considered adequately protective and not arisk of concern.

Note that thereis no potentia for exposure to metiram or metiram-derived ETU in residentia
Settings, o metiram aggregate exposure and risk assessments include only dietary food and drinking
water sources of exposure, and are limited to chronic and acute durations. However, there is potential
exposure to ETU from al sources as result of the residentid exposures from uses of mancozeb, which
are included in the short-term aggregate risk assessment.

Exposure to metiram per se in drinking water is not expected, and metiram is not registered for
resdential uses, so the only exposure and risk for metiram per seisfood adone. Therefore, an
aggregate risk assessment for metiram per se was not conducted. Acute and chronic dietary exposures
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to metiram per se are not of concern to the Agency, as presented in the dietary food section above.

For ETU resulting from metiram use, the Agency assessed the following aggregate exposure
scenarios:
. acute aggregate (food + water)
. chronic (non-cancer) aggregate (food + water)
. cancer aggregate (food + water)

For ETU from al sources, the Agency assessed the following aggregate exposure scenarios.
. acute aggregate (food + water)

. short-term aggregate (food + water + resdentia [as aresult of the residentiad exposures from
mancozeb uses])

. chronic (non-cancer) aggregate (food + water)

. cancer aggregate (food + water + resdential [as aresult of resdentia exposures from
mancozeb uses])

a. Acute Aggregate

Potentia exposure to metiram-derived ETU from both groundwater and surface water sources
of drinking water, when combined with exposure through food, is below the Agency’ s level of concern.
EDWCs are sgnificantly less than the DWLOC, as shown in Table 12 below.

Table12. Acute DWLOC Calculationsfor Metiram-derived ETU

Population Subgroup Acute DWLOC (ug/L) Surface Water EDWC Groundwater EDWC (ppb)

(ppb)

Existing Uses Only (Apples and Potatoes)

Females 13 - 49 147 252 0.21

Existing and Proposed Uses (Apples, Potatoes, and Grapes)

Females 13 - 49 83 252 0.21

Unlike for metiram-derived ETU, aggregate (food + drinking water) acute risk to ETU from dll
sources was ca culated usng a more refined assessment on a semi-probabilistic basis usng the full
range of food residue data and the acute EDWC estimate of 25.2 ppb for the drinking water
concentration. The acute aggregate risk of 87% of the aPAD at the 99.9th percentile for ETU from dl
sourcesis less than 100% of the aPAD and aso below the Agency’s leve of concern.

b. Short-Term Aggregate
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Short-term aggregate (food + drinking water + residentia [as aresult of resdentia exposures
from mancozeb useg)) risk for ETU from dl sourcesis below the Agency’slevel of concern for
resdentia handlers, and children and adults exposed to ETU from re-entry activities. Short-term
aggregate risks were caculated for adults by aggregating chronic food exposure, chronic drinking water
exposure and golfing or gardening exposures. Short-term aggregate MOES are significantly greater
than the target MOE of 1000 (see Table 13).

EPA’sorigind ETU analyssindicated risks above levels of concern for toddler exposure to
transplanted turf trested with maneb and mancozeb. Recognizing that potentia risk, the maneb and
mancozeb registrants agreed to reduce the maximum application rate and/or extend the time between
treatment and harvesting of sod from oneto three days (i.e., 3 day pre-harvest interva [PHI]).
Additiondly, given the typica one to three day inddlation window following harvesting, the minimum
time that would e apse between trestment and ingdlation of sod in aresdentid setting would be within
the range of four to Six days. Further, the frequent and long duration of watering of newly ingtalled sod
and the need to redtrict foot traffic for severa weeks after planting should dso minimize children’s
exposure to residues on transplanted turf. The reduced application rate and/or extended PHI,
combined with the logigtics of trangplanting turf and ingtallation restrictions, effectively reduced the
potentia contribution from this use pattern to alevel not of concern to the Agency.

Table 13. Short-Term Aggregate Post-Application Risk Estimatesfor ETU from All Sour ces.
Exposure Scenario Short-Term MOEs
Goalfing 6200
Home Garden Handler (Handwand) 62000
Home Garden Post-Application 14450

C. Chronic (Non-Cancer) Aggregate

Chronic aggregate (food + drinking water) risk to metiram-derived ETU is below the Agency’s
levd of concern. The aggregate chronic risk to metiram-derived ETU was calculated using food and
drinking water only, because metiram does not have residential uses. The chronic aggregate risk
estimate of 7.0% (groundwater) and 6.0% (surface water) of the cPAD (with wine grapes) for the most
highly exposed population subgroup, adults 50+ yesars, isless than 100% of the cPAD.

Aggregate (food + drinking weter) chronic risk to ETU from al sourcesis aso below the
Agency’slevd of concern. The aggregate chronic risks were ca culated using food and drinking water
exposure only, because golfing, athletic field and toddler transplanted turf exposure scenarios were
conddered to occur only on a short-term bass. The chronic aggregate risk estimate of 56% (surface
water) and 58% (groundwater) of the cPAD for the most highly exposed population subgroup, children
1to 2 yearsold, islessthan 100% of the cPAD. Note that the ETU chronic exposure estimate from al
sources does not include potentia exposure from imported wine grapes.
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d. Cancer Aggregate

Cancer aggregate (food + drinking water) risk to metiram-derived ETU for the generd U.S.
population is below the Agency’s level of concern. Aggregate cancer risk estimates of 3 x 107
(groundwater) and 2 x 107 (surface water) are considered to be negligible.

If the proposed import tolerance on wine grapesis included, aggregate cancer risks for
metiram-derived ETU are al'so below the Agency’slevel of concern; for groundwater the aggregate
cancer risk is 7 x 107 and for surface water the aggregate cancer risk is5x 107

Aggregate cancer risk estimates for exposure to ETU from al sources arein the range of 2 x
10, and food is the largest contributor. The Agency considers cancer risks as high as 3in 1 million to
be within the negligible risk range. The aggregate cancer risk estimates are within this range of risk, and
therefore are considered negligible. The cancer risks were aggregated using the food and drinking
water exposure estimates for the general population and the food, water and recreationa doses for
golfers, home gardeners and athletes. Note that the residentia contribution to thisrisk estimateisa
result of the gpplication of mancozeb. Metiram does not have resdential uses.

9. Occupational Risks

Workers can be exposed to metiram and metiram-derived ETU through mixing, loading, and/or
applying the pesticide to apples, potatoes (foliar and seed piece) and ornamentds (ferns), or re-entering
treated dtes. Note that rose and tobacco uses have been voluntarily cancelled as aresult of risk
concerns, and are no longer included in the risk assessment. Occupationa non-cancer risk to workers
is measured by aMargin of Exposure (MOE), which determines how close the occupationd exposure
comesto aNOAEL. However, the occupationa assessment does not consider an FQPA SF for
sengtive populations (infants or children), nor isit affected by the FQPA database uncertainty factor
being applied to dietary exposures for metiram. Thus, the target MOE for occupational risk is 100, and
MOEs greater than 100 do not exceed the Agency’s leve of concern. For occupationa cancer risks,
asfor dietary cancer risk and as described above in Section 111.A.5., risk estimates within the range of
an increased cancer risk of 1 x 10° (onein amillion) generally do not exceed the Agency’s leve of
concern. When occupational MOE are less than 100 or occupational cancer risks exceed the range of
anincreased risk of 1 x 10, EPA strives to reduce worker cancer risks through the use of persona
protective equipment and engineering controls or other mitigation measures. The Agency generdly
considers occupationa cancer risks within the range of an increased cancer risk of 1 x 10° or lessto be
negligible, but will consder risks as high as 1 x 10 (1 in 10,000 persons) when al mitigation measures
that are feasible have been gpplied, and when evauating the advantages associated with the use of the
pesticide. The cancer risks for gpplication of metiram to agricultura crops are as aresult of exposure
to ETU, and caculated by estimating 30 days of exposure per year.

Referencesto ETU in the occupationd risk section of this document refer to metiram-derived
ETU from three sources, ETU formed in tank mixes, ETU formed in the body by metabolic conversion,
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and ETU formed in the environment through degradation. For both handler and post-application
assessments, the metiram dose considered ETU from metabolic conversion of metiram to ETU and
from metiram converted to ETU in tank mixes. Handler assessments addressed combined dermd and
inhalation exposures, but post-application risks were derived soldly from derma exposure.

Occupationd risk is assessed based on exposures at the time of application (termed “handler”
exposure) and following gpplication, or post-gpplication exposure. Application parameters are
generdly defined by the physica nature of the formulation (e.g., formulaand packaging), by the
equipment required to ddliver the chemica to the use Site, and by the gpplication rate required to
achieve an efficacious dose. Post-gpplication risk is assessed for activities such as scouting, irrigating,
pruning, and harvesting and is based primarily on derma exposure estimates. Note that occupationa
risk estimates are intended to represent pesticide workers, and on this basis assumptions are made
concerning acres treated per day and the seasond duration of exposure.

For more information on the assumptions and caculations of potentid risks to workers handling
metiram or working in metiram treated aress, see the Metiram: Occupational and Residential
Exposure Assessment and Recommendations for the Reregistration Eligibility Decision
Document dated June 8, 2005, which is available in the public docket OPP-2005-0177.

a. Occupational Handler Exposure

For handlers, most exposures were considered to be short-term (1-30 days) or intermediate-
term (1-6 months) in duration, with the exception of greenhouse uses, which may result in chronic
(>180 days) exposure. For handler assessments that consider exposure to ETU, non-cancer short-
term and intermediate-term risks were the same, but chronic risks were assessed using a different
toxicologica dose and endpoint. For the metiram handler assessments, metiram dermd and inhdation
exposures could not be combined, since the endpoints (toxic effects) selected for risk assessment were
different. For non-cancer assessments that consder ETU, dermal and inhaation exposures were
combined because the endpoints salected as the basis for risk (thyroid effects) assessment were Smilar.

No chemica-specific handler exposure studies were submitted in support of the reregisiration
of metiram, so Pesticide Handler Exposure Database (PHED, Verson 1.1, 1998) data were used to
cdculate unit exposure vaues to estimate occupationa handler exposures to metiram and ETU during
gpplication to crops and ornamentals. There are no recent or adequate data (either chemica-specific
or in PHED) that reflect the specifics of the potato seed-piece treatment scenario; therefore, PHED
datafor other scenarios were extrapolated to approximate seed-piece treatment. Moreover, standard
assumptions were used for the number of acres treated, body weight, hours worked, etc. for most
handler scenarios. For the potato seed-piece use, assumptions were based on conversations with
expertsin the potato industry.

Occupationd handler assessments are conducted using increasing levels of protection. The
Agency typicdly evaduates dl exposures with minima protection and then considers additiona
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protective measures using atiered gpproach (going from minima to maximum levels of protection) in an
attempt to assess reduction in exposure achieved by each protective measure. The lowest tier is
represented by the basdline clothing scenario (i.e., Single layer clothing, socks, and shoes), followed
by, if MOEs are of concern, increasing levels of risk mitigation, such as persond protective equipment
(PPE) and engineering controls (EC). End-use product PPE will be assessed on a product-by-product
bass. Metiram labels currently require double layer PPE and a chemical resistant apron for
mixing/loading and double layer PPE without the apron for application. The labes do not require
respiratory protection.

1) Agricultural and Greenhouse Handler Risks

To assess occupationd agricultural and greenhouse handler risks, the Agency conducted the
following risk assessments:

. Metiram - (Non-cancer)

- Short-term derma (MOES)

- Intermediate-term derma (MOES)

- Inhaation (combined short and intermediate-term MOES)
. ETU - (Non-cancer - combined derma and inhalation MOES)
. ETU - (Cancer)

Metiram short-term derma and ETU non-cancer (combined derma and inhaation) MOEs are
greater than the target MOE of 100 for al scenarios at basdline protection, and are not of risk concern.
Therefore, to smplify this occupationa risk summary, only metiram intermediate-term derma MOES,
metiram inhdation (combined short and intermediate-term) MOES, and ETU cancer risk estimates are
tabulated in this section. Dermd and inhaation metiram risks for occupationa agricultura and
greenhouse handlers are summarized in Tables 14 and 15, respectively. ETU cancer risks for
agricultura and greenhouse use are summarized in Table 16.

Table14. Summary of Metiram Intermediate Term Dermal MOEsfor Agricultural Crops

Exposur e Scenario Crop Type Applicatio Acres Dermal MOES
n Rate Treated
) e per Bas Singl Doubl Eng
ai/acre) Day a A A Cont
line Laye Layer
PPE r PPE

PPE

Mixer/L oader

Mix/Load DF for Aerial Application apples (pre-bloom) 4.8 350 25 25 35 No Data
or Chemigation potatoes 1.6 350 76 76 106 No Data
leatherlesf ferns 1.6 40 660 660 930 No Data
Mix/Load DF for Groundboom potatoes 1.6 80 330 331 465 No Data
leatherleaf ferns 1.6 40 660 660 930 No Data
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Table14. Summary of Metiram Intermediate Term Dermal MOEsfor Agricultural Crops

Exposur e Scenario Crop Type Applicatio Acres Dermal MOES
n Rate Treated
,/(Ib ger Bas Singl Doubl Eng
ClEeT) ay e e e Cont
line Laye Layer
PPE r PPE
PPE
Mix/Load DF for Airblast apples (pre-bloom) 4.8 40 220 220 310 No Data
Mix/Load DF for HP Handwand ferns 1.6 10 >100 >100 >1000 No Data
0 0
Applicator
Aerid Application apples (pre-bloom) 4.8 350 Not Applicable 330
potatoes 1.6 350 1000
Groundboom Application potatoes, ferns 1.6 40 to >100 >100 >1000 >1000
80 0 0
Airblast Application apples (pre-bloom) 4.8 40 41 100 120 770
HP Handwand Application ferns 1.6 10 >140 >450 >600 No Data
Mixer/L oader/Applicator
Mix/Load/Apply DF with LP ferns 1.6 0.4 ND >500 >700 NA
Handwand
Mix/Load/Apply DF with Backpack ferns 1.6 0.4 No Data
Sprayer
Flagger
Flag Aerial Applications (8) apples (pre-bloom) 4.8 350 150 140 150 7600
potatoes 1.6 350 460 420 450 23000
Note - The target MOE is 100. MOEs less than 100 are of concern and are shown in bold font.
MOE = Margin of Exposure = NOAEL/estimated exposure. The target MOE for metiram and ETU is 100.
PPE = Personal Protective Equipment: The various levels of PPE are defined as follows:
Baseline = long-sleeved shirt, long pants, shoes, socks, and no gloves.
Single Layer = Baseline + gloves.
Double Layer = Single Layer + Coverals.
Eng. Controls = Enclosed cockpit or cab, water soluble packaging, closed loading systems. Eng. Controls are not
applicable to hand-held application methods.
Table 15. Summary of Metiram Inhalation MOEsfor Agricultural Crops
Exposure Scenario Crop Application Acres Inhalation MOEs
Rate Treated
(EN, (s ger Baselin PF5 PF10 Eng
EE) y e(No Respirat Respirat Contro
Resp) or or |

Mixer/L oader
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Table 15. Summary of Metiram Inhalation MOEsfor Agricultural Crops

Exposur e Scenario Crop Application Acres Inhalation MOEs
Rate Treated
(Ib a.i. per ger Baselin PF5 PF10 Eng
EE y e(No Respirat Respirat Contro
Resp) or or |
Mix/Load DF for Aerid apples 4.8 350 27 140 270 No
Application or Chemigation potatoe 1.6 350 8l 420 810 Data
s 1.6 40 710 3600 7100 No
ferns Data
No
Data
Mix/Load DF for Groundboom potatoe 1.6 80 360 >1000 >1000 No
s 1.6 40 710 >1000 >1000 Data
ferns No
Data
Mix/Load DF for Airblast apples 4.8 40 240 >1000 >1000 No
Data
Mix/Load DF for HP Handwand ferns 1.6 10 >1000 >1000 >1000 No
Data
Applicator
Aerid Application apples 4.8 350 Not Applicable 310
potatoe 1.6 350 920
s
Groundboom Application potatoe 1.6 80 370 >1000 >1000 >1000
S 1.6 40 >1000 >1000 >1000 >1000
ferns
Airblast Application apples 4.8 40 41 200 400 400
HP Handwand Application ferns 1.6 10 >500 >1000 >1000 No
Data
Mixer/L oader/Applicator (M/L/A)
M/L/A DF with Low Pressure ferns 1.6 0.4 50 250 500 NA
Handwand
M/L/A DF with Backpack Sprayer ferns 1.6 0.4 No Data
Flagger
Flag Aerial Applications apples 4.8 350 60 300 600 3000
potatoe 1.6 350 180 890 1800 8900
s

Note - The target MOE is 100. MOEs less than 100 are of concern and are shown in bold font.

MOE = Margin of Exposure = NOAEL /estimated exposure. The target MOE for metiram and ETU is 100.

PPE = Personal Protective Equipment: The various levels of PPE are defined as follows:

Baseline = long-sleeved shirt, long pants, shoes, socks, and no gloves or respiratory protection.

PF5 = Respirator with 80% protection (dust/mist).
PF10 = Respirator with 90% protection (half face with dust/mist filters).
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Metiram Dermal and Inhalation Risks All of the short-term derma MOES for metiram are greater
than 100 and, therefore, the risks are not of concern and not presented in detail in this section. The
intermediate-term derma MOES for metiram are of concern with label required PPE for only one
scenario; mixing/loading for aerid gpplication (Table 14). However, Agency information indicates that
the agrid gpplication method is used on gpples less than 5% of thetime; thus, it is unlikely that
intermediate-term exposures occur. The inhaation MOES for metiram are of concern with basdine
PPE for two mixer/loader scenarios, one application scenario, one mixer/loader/applicator scenario,
and one flagger scenario (Table 15). These risks can be managed in dl cases by the addition of PF5
respiratory protection (dust/mist respirator). Also, the risks for mixing/loading/applying dry flowable
formulations with alow pressure hand-wand are based upon wettable powder data and are considered
to be an overestimate.

ETU Non-Cancer Risks The short/intermediate-term MOEs are dl 1000 or greater for dl of the
scenarios a dl levels of PPE, which iswell above the target MOE of 100. The chronic MOEs for
ETU are 260 or greater for dl scenarios, which is also greater than the target MOE and not of risk
concern. Because these risks are not of concern, they are not tabulated in this section.

Table 16. Summary of ETU Cancer Risksfor Crop Treatment (30 Days per Year)
Exposur e Scenario Crop Applicat Acres Single Double Single Single Double Eng
ion Treated Layer Layer Layer Layer Layer Control
Rate per Day PF5 PF10 PF10
(Ib
ai/acre)

Mixer/L oader
Mix/Load DF for apples 2.2 350 3e-06 3e-06 2e-06 2e-06 1le-06 ND
Aerid potatoes 1.5 350 2e-06 2e-06 1le-06 1e-06 1le-06 ND
Mix/Load DF for potatoes 1.5 350 2e-06 2e-06 1le-06 1e-06 1le-06 ND
Chemigation ferns 1.3 40 3e-07 2e-07 2e-07 2e-07 le-07 ND
Mix/Load DF for potatoes 1.5 80 5e-07 5e-07 3e07 3e-07 2e-07 ND
Groundboom ferns 1.3 40 3e-07 2e-07 2e-07 2e-07 1le-07 ND
Mix/Load DF for apples 2.2 40 4e-07 3e-07 3e-07 2e-06 2e-07 ND
Airblast
Mix/Load DF for HP ferns 1.3 10 7e-08 6e-08 4e-08 4e-08 3e-08 ND
Handwand
Applicator
Aerid Application apples 2.2 350 N/A 3e-07

potatoes 15 350 2e-07
Groundboom potatoes 1.5 80 3e-07 3e-07 le-07 8e-08 7e-08 4e-08
Application ferns 1.3 40 le-07 le-07 5e-08 4e-08 3e-08 2e-08
Airblast Application apples 2.2 40 2e-06 1le-06 7e-07 6e-07 5e-07 2e-07
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HP Handwand ferns 1.3 10 4e-07 3e07 3e07 2e-07 2e-07 NA
Application

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

M/L/A DF with ferns 1.3 0.4 No Data

Backpack Sprayer

M/L/A DF with LP ferns 1.3 0.4 2e-06 2e-06 5e-07 3e-07 3e-07 NA
Handwand

Flagger

Flag Aerial Spray apples 2.2 350 1e-06 1le-06 5e-07 4e-07 3e-07 2e-08
Applications potatoes 15 350 7e-07 7e-07 3e-07 3e-07 2e-07 1e-08

Note - None of the cancer risksare greater than 1.0x10% at any level of PPE.

ETU Cancer Risks All of the ETU cancer risk estimates are within the range of an increased cancer
risk of 1 x 10° (i.e, negligible) with Single layer PPE. The ETU cancer risks are summarized in Table

16 above.

2)

Handler Risk for Potato Seed-Piece Treatment

To assess occupationa handler potato seed-piece trestment risks, the Agency conducted the

following risk assessments:

. Metiram - (Non-cancer)

- Short-term derma (MOES)
- Intermediate-term derma (MOES)
- Inhaation (combined short and intermediate-term MOES)

. ETU - (Non-cancer - combine dermad and inhaation MOES)
. ETU - (Cancer)
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Table17. Metiram Intermediate Term Dermal MOEsfor Seed Piece Treatment

Dermal MOEs
Exposur e Scenario Treatment Amount
Rate Treaéed Baseline Single Double Eng
per day PPE Layer Layer Control
PPE PPE
Load Dusts for Commercial Seed Piece 0.105 Ib 10000 cwt 1 16 21 270
Treatment (1) ai./ewt
Load Dusts for On-Farm Seed Piece 800 cwt 9 200 260 >1000
Treatment (2)
Apply Dusts During Commercial Seed Piece 0.105 Ib 10000 cwt No Data
Treatment (3) ai./ewt
Apply Dusts During On-Farm Seed Piece 800 cwt
Treatment (4)
Load Treated Seed Pieces for Planting (5) 211b 40 acres >1000 >1000 >1000 No Data
ai.lacre
Plant Treated Seed Pieces (6) >1000 >1000 >1000 >1000
Table18. Metiram Inhalation MOEsfor Seed Piece Treatment
Inhalation MOEs

Exposur e Scenario Treatment Amount

Rate T'eaéed Basdline PF5 PF10 Eng

per Day (No Respirator Respirator Control
Resp)

Load Dusts for Commercial Seed Piece 0.105 Ib 10000 1 4 8 140
Treatment (1) ai./ewt cwt
Load Dusts for On-Farm Seed Piece 800 cwt 10 48 97 1700
Treatment (2)
Apply Dusts During Commercia Seed 0.105 Ib 10000 No Data
Piece Treatment (3) ai./ewt cwt
Apply Dusts During On-Farm Seed Piece 800 cwt No Data
Treatment (4)
Load Treated Seed Pieces for Planting (5) 211b 40 acres 240 1200 2400 No Data

ai.lacre
Plant Treated Seed Pieces (6) 350 1700 3500 1900

Metiram Non-Cancer Risks All of the metiram short-term derma exposures exceed the target MOE
with single layer PPE (the current product |abels require double layer PPE) and are grester than the
corresponding intermediate-term derma MOES, and therefore are not tabulated in this section.
Intermediate-term dermal (see Table 17) and inhalation (see Table 18) risks of concern are indicated
for handlersloading dusts for commercid seed-piece treetment, and would require engineering controls

to achieve the target MOE of 100.
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ETU Non-Cancer Risks The ETU short/intermediate-term derma and inhalation MOES for seed
piece trestment are greeter than the corresponding MOES for metiram, and are above 100 for dl of the
scenariosif sngle layer PPE with a PF5 respirator isworn.  As such, these risk estimates are not
tabulated in this section. Also, chronic risks were not calculated for the seed piece trestment scenarios,
because the trestment of potato seed-pieces only occurs for several weeks per year during the potato
planting season.

Table 19. Cancer Risksfor Metiram Seed Piece Treatment (30 Exposur e Days per Year)

Exposur e Scenario Applicatio Area Single Double Single Double Eng
n Rate Treated Layer Layer Layer Layer Control
per day PF5 PF10

Mixer/L oader

Load Dusts for Commercial Seed Piece 0.105 Ib 10000 1.3e-04 1.3e-04 3e-05 5e-06 1e-06
Treatment ai./cwt cwt
Load Dusts for On-Farm Seed Piece 800 cwt le-05 1e-05 2e-06 4e-07 8e-08
Treatment
Applicator
Apply Dusts During Commercial or 0.105 Ib 800 to no data are available
On-Farm Seed Piece Treatment ai./cwt 10000
cwt

Secondary Handler

Load Treated Seed Pieces 2.11bai. 40 acres 4e-07 4e-07 le-07 5e-08 No Data

Plant Treated Seed Pieces 3e-07 3e-07 8e-08 1e-08 6e-08

Cancer risksthat exceed 1.0e-04 are shown in bold font.

ETU Cancer Risks The cancer risks for loading dusts for commercia seed-piece trestment exceed 1
x 10 with label required PPE (i.e. double layer). Engineering controls would be needed for this
scenario to achieve a cancer risk within the range of 1 x 10°. Therisks of handling the treated seed
piecesislessthan 1 x 10° with basdline PPE (Table 19).

b. Post-Application Assessments

The post-gpplication occupationd risk assessment consders exposure to chemica metiram and
metiram-derived ETU from entering treated fields, orchards, and greenhouses. Given the nature of
activities in these locations and that metiram is gpplied at various times during plant growth, contact with
treated surfacesislikely. A variety of post-application exposure scenarios were identified by the type
of activity involved and by the range of exposure expected, i.e., low, medium and high exposure
activities. Examples of low exposure activities include irrigation and scouting; medium exposure
activities may involve scouting of mature plants, or in greenhouses, hand pinching certain plants.
Potentid high exposure activities include hand harvesting leatherlesf ferns, and thinning and pruning
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apples. Inthe Worker Protection Standard, a Restricted-Entry Interva (REI) is defined as the duration
of time which must el gpse before residues decline to alevel so entry into a previoudy treated area and
engaging in any task or activity would not result in exposures which are of concern.

Occupationa Post-A pplication Exposures and Assumptions

One chemical-specific didodgeable foliar resdue (DFR) study was submitted for metiram, and
was used, dong with transfer coefficients sdected from the Agricultural Re-entry Task Force (ARTF)
data, to estimate post-gpplication exposure and risk for al crops/ornamentals potentially treated with
metiram. The DFR study was conducted on applesin Cdifornia, and is considered likely to provide
high-end estimates of post-application exposures caculated for ferns, aswell asfor crops grown under
more humid conditions or with more rainfdl.

Metiram Non-Cancer Post-Application Risks Current label requirements specify a 24 hour REL. Al
of the short-term metiram MOEs exceed 100 on day 0 and, as such, are not of concern to the Agency
and not presented in this section. The intermediate/chronic MOESs for metiram are shown below in
Table 20. The time needed to achieve ametiram MOE of 100 is 28 days for high exposure activities
with apples (pruning, training, and tying).

Table 20. Metiram Post-Application Non-Cancer Risks (I ntermediate/Chronic)
Crop Group Application Rate MOE on Day 0 (Days when M OE> 100)
(Ib ai/acre) ] ]
Very Low Low Medium High
Exposure Exposure | Exposure Exposure
Leather Leaf Fern Cuttings 1.6 NA NA NA 90
Leather Leaf Ferns in Containers 1.6 NA 2200 1400 610
Apples 2.4 1600 160 NA 54 (28)
Potatoes 1.6 NA 810 160 NA

ETU Non-Cancer Post-Application Risks All of the short/intermediate-term MOEs for ETU exceed
100 at day zero, and, as such, are not of concern and are not presented in this section. EPA aso
assessed chronic ETU non-cancer risks for greenhouse grown ferns, which are assumed to have
chronic re-entry exposures. The chronic ETU MOE for fern cutting harvesting is 73 a day zero. This

MOE increases to 100 twenty days after treatment (Table 21).

Table21. ETU Post-Application Chronic Non-Cancer Risks

Crop Group Application Rate Chronic MOE on Day 0 (Days when M OE>100)
(Ib ai/acre)
Very Low L ow Medium High
Exposure Exposure Exposure Exposure

Leather Leaf Fern Cuttings

1.3

NA

NA

NA

73(20)
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Table21. ETU Post-Application Chronic Non-Cancer Risks
Crop Group Application Rate Chronic MOE on Day 0 (Days when M OE>100)
(Ib ai/acre) . .
Very Low Low Medium High
Exposure Exposure Exposure Exposure
Leether Leef Fern Plants 1.6 NA 1800 1100 490

ETU Cancer Post-Application Risks: The ETU cancer risks are #9 x 10 on the day of application
for al of the scenarios, with risks exceeding the range of 1 x 10°° only in two high exposure scenarios
(Table 22).

Table22. ETU from Metiram Post-Application Cancer Risks

Crop Group Application Cancer Risk on Day 0

Rate
(Ib ai/acre) Very Low Low Medium High Exposure
Exposure Exposure Exposure
Leather Leaf Fern 13 NA NA NA 4e-06
Cuttings
Leather Leaf Fern Plants 16 NA 3e-07 4e-07 9e-07
Apples 24 3e-07 3e-06 NA 9e-06
Potatoes 15 NA 6e-07 3e-06 NA
C. Human Incident Data

The most recent assessment of metiram incident reports was completed in 2002.
Information sources consulted included the OPP Incident Data System (IDS); the Poison Control
Centers (1993 - 1998); the Cdifornia Department of Pesticide Regulation survey information collected
from 1982 to present; and the Nationa Pesticide Telecommunications Network (NPTN). Indl, only
one occupationa incident was reported for metiram, through the Poison Control Centers; the incident
involved exposure to the eye for one adult, and only minor effects were noted.

B. Environmental Risk Assessment

A summary of the Agency’s environmental risk assessment is presented below. For detailed
discussons of dl aspects of the environmenta risk assessment refer to, Environmental Fate and
Ecological Risk Assessment for Metiram, Section 3 Reregistration for Control of Fungal Diseases
on Apples, Potatoes, Potato Seed, Certain Ornamental Plants and Tobacco Seedling Plants
(Phase 3 Response), dated June 21, 2005, which is available on the internet and in the public docket.

1 Environmental Fate and Transport
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Metiram is a high molecular weight polymer composed of repeeting Single units containing zinc
ions. Parent metiram is nearly insoluble in water, but is expected to decompose rather quickly by
hydrolytic reactions into a multi-gpecies resdue (the metiram complex) congsting of trangent soecies
and degradates, including the degradate of concern ETU and its degradates. Mot of the species
present in the metiram residue are expected to partition into the soil/sediment particles, with varied
strength of bonding. These soil associated materias are not largely affected by abiotic degradation, but
are susceptible to very dow bio-degradation possibly further producing degradates, including ETU, at a
very dow rate.

Dueto rapid hydrolytic decomposition (1 week), parent metiram is expected to exist in most
naturd environment for a short duration (few days) when moisture isavailable. Parent metiram appears
to be stable in dkaline (75 hours at pH 9) compared to neutra (44 hours at pH 7) to acidic (33 hours
a pH 5) conditions. Metiram has low octanol/water partition coefficients (K ), especidly in neutra to
akaline aqueous environments (pH = 5-8.5), which strongly suggest that it would not be significantly
bio-concentrated by aguetic organisms such asfish. Furthermore, metiram has avery low vapor
pressure, thus indicating that volailization is not an important disspation pathway.

The degradate of concern (ETU) is predicted to be susceptible to leaching due to its high
solubility and mohbility. In the soil environment, ETU lacks gtability which can limit itsleaching;
however, its possible dow and steady formation from metiram complex can overcome the lack of
gability and make it available for leaching at low concentrations. ETU has an aerobic soil haf-life of
about 3 days,; in the absence of data, the agquatic aerobic metabolism haf-life was assumed to be about
6 days, or double the soil hdlf life. The measured anaerobic aguatic metabolism hdf-life, however, is
subgtantialy longer (149 days) possibly leading to the periodic detections in groundwater. ETU is
highly soluble in water (20,000 ppm), highly vulnerable to indirect photolyss (haf-life= 1 day), and
moderately mobile (288 L/kg). It dso has a high vapor pressure, but high solubility reduces the
possbility of losses from surface water due to volatilization.

2. Ecological Risk Presumptions

The pesticide use profile, exposure data, and toxicity information are used to determine risk
edimates to non-target terrestria and aguatic organisms. The estimated environmenta concentrations
(EECs) are used to cdculate RQs. An RQ isthe estimated ratio of exposure concentration to the
toxicity endpoint. The caculated RQs use the EECs that are based on the maximum single application
rate of metiram, which would yied the maximum metiram exposure esimates. The RQ is then
compared to the Leve of Concern (LOC) to predict if exposure to metiram and its degradates could
pose arisk to non-target organisms. Table 23 outlines the Agency’ s LOCs and the corresponding risk
presumptions.
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Table 23. Agency’sLOCsand Risk Presumptions

If RQ > LOC value given below...... Then EPA presumes.......
Terrestrial Aquatic Plants Risk Presumption
Organisms Organisms
0.5 0.5 1 AcuteRisk - thereis potential for acute risk; regulatory action

may be warranted in addition to restricted use classification.

0.2 0.1 N/A Acute Restricted Use - there is potential for acute risk, but
may be mitigated through restricted use classification.

0.1 0.05 1 Acute Endanger ed Species - endangered species may be
adversely affected; regulatory action may be warranted.

1 1 N/A Chronic Risk - thereis potential for chronic risk; regulatory
action may be warranted.

Note that the following ecologica risks are based on parent metiram only. EPA did not
esimate ETU exposure or potentia ecologicd risk from ETU as aresult of use of metiram. The
Agency expects ecologicd ETU exposure and risk resulting from metiram’ s uses to be encompassed
by ETU exposure and risk resulting from mancozeby' s uses because the EBDCs share Smilar
goplication patterns. The Agency chose ETU from mancozeb uses as a surrogate assessment to
determine exposure and risk from any ETU because mancozeb has the broadest use pattern of the
EBDCs, thus providing a comprehensive view of risks posed by ETU. ETU exposure and risk asa
result of mancozeb gpplication are addressed in the mancozeb RED.

In summary, chronic mammalian ETU RQs exceed the LOC for most of mancozeb's use
patterns, especidly for smdl- and medium-szed mammas. ETU is practicdly acutely nontoxic to
mammals, and EPA does not expect acute risks to mammals from ETU exposure. EPA does not have
any toxicity datato evauate ETU’ stoxicity to birds. In aguatic habitats, RQs are less than the LOCs
for ETU’ s acute risk to freshwater fish, freshwater invertebrates, and nonvascular plants from use of
mancozeb. The Agency does not have data to evduate ETU’ s acute risks to estuarine/marine fish and
invertebrates, and vascular aquatic plants. Overdl, based on available toxicity data, the ETU ecologica
risks assessed for mancozeb use are less than the corresponding metiram parent risks. As such,
measures to address ecologica risk from metiram parent, as part of this RED, will address potentia
metiram-derived ETU exposures as well.

3. Risk to Terrestrial Species
a. Birdsand Mammals Exposure and Toxicity

The Agency assessed exposure to terrestrid species by firgt predicting the amount of metiram
residues found on anima food items and then using information on typica food consumption by various
gpecies of birds and mammals, to predict the amount of pesticide that could be consumed. The amount
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of resdues on anima feed items are based on the Fletcher nomogram which isamodd developed by
Hoerger and Kenaga (1972) and modified by Fletcher (1994). Thus, EPA modded the maximum and
mean residues of metiram, immediately following asingle gpplication a 1 Ib a/A. EPA’s estimates of
metiram residues on various wild animal food items are summarized in Table 24. EPA used these
EECs and standard food consumption vaues to estimate dietary exposure levels for metiram to birds
and mammds.

Table 24. Estimated Environmental Concentrationson Avian and Mammalian Food |tems

EEC (ppm)
Food [tems PredictedEl\I/T acxffr??n)q Residue! Predicted Mean
Residue
Short grass 240 85
Tal grass 110 36
Broadleaf plants and small insects 135 45
Fruits, pods, seeds, and large insects 15 7

! Predicted maximum and mean residues are for a 1 Ib ai/a application rate and are based on Hoerger and Kenaga (1972) as
modified by Fletcher and others. (1994).

Metiram is categorized as practicaly nontoxic to avian species and smdl mammas on an acute
ord bass. However, metiram as dightly toxic to avian species on asubacute dietary basis. The acute
toxicity profile for birds and mammasis summarized in Table 25.

Table25. Metiram Acute Toxicity Endpointsfor Birdsand Mammals

Toxicity Study Test Species % a.i. Endpoint Toxicity MRID or
Category Accession No.

Acute (Single dose by gavage)

Avian Oral Bobwhite Quail 95 LD50 =>2,150 mg/kg/day Practically 406569901
nontoxic
Mammalian Oral Laboratory Rat Technica | LD50 =>10,000 (male) & Practically 009768
8,000 (female) mg/kg/day nontoxic
Mammalian Oral Laboratory Rat 80 LD50=>5,000 (mae& Practically 009926
femae) mg/kg/day nontoxic

Subacute (Five days of treated feed)

Avian Dietary Bobwhite Quail 80 LC50 = 3,712 ppm ai Slightly toxic | 00108005

Avian Dietary Mallard Duck 80 LC50 = >3,712 ppm ai Slightly toxic | 00108004

In ametiram avian reproduction study using the malard duck, chronic toxic effects seen
included the following: reduced egg production; reduced mean egg weight; reduced fertility rate;
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reduced number of hatched ducklings; reduced number of 14-day old survivors, and an increased rate
of early embryonic deaths. Results from a chronic 3-generation reproduction study in rats for metiram
indicate parental and reproductive toxicity with parental toxicity resulting in decreased body weight
during gestation and lactation for femaes, and reproductive toxicity resulting in decreased mating
performance (increased precoita time) in the F2 generation (two generations removed from the origind
parent generation). The chronic toxicity endpoints for birds and mammals are summarized in Table 26.

Table 26. Metiram Chronic Toxicity Endpointsfor Birdsand Mammals

Test Species % al NOAEC LOAEC Effectsat LOAEC or LOAEL MRID or
or or Accession
NOAEL LOAEL No.
(pPpm) (Ppm)
Mallard Duck 97 50 300 Reduced hatchling survival at 14 days 42539102
Laboratory rat 96.8 40 320 Reduced body weight and mating in 247214
offspring

NOAEC / LOAEC = No Observable Adverse Effect Concentration, the highest dose at which no adverse health effect is
observed./ Lowest Observable Adverse Effect Concentration, the lowest dose at which an adverse health effect is observed.
NOAEL / LOAEL = No Observable Adverse Effect Level, the highest dose at which no adverse health effect is observed /
Lowest Observable Adverse Effect Level, the lowest dose at which an adverse health effect is observed.

b. Birds and Mammals Risk

Avian and mammdian RQs exceed the chronic LOCs for dmogt al use metiram modeled
exposures. Based on multiple applications, the chronic RQs for birds range from 76 on gpplesto alow
of 1 on ornamentals using a default haf-life vaue of 35 days. The 35-day vaueisastandard Agency
default value when totd foliar disspation haf-life is unknown for apedticide. Table 27 summarizesthe
avian acute (based on maximum EEC vaues) and chronic (based on maximum and mean EEC va ues)
RQs, from multiple goplications of metiram.

Table27. Avian Acute/Chronic RQsfrom Metiram Application
Crop Maximum Avian Avian
Application Acute RQs Chronic RQs (NOAEC= 50 ppm)
Rate (LC50=3,712 ppm)
(Ibsa.i./A)
Based on Based on Based on
maximum EECs maximum EECs mean EECs
Range = Shortgrass- Seeds
Apples 4.8 1.02-0.06 76-5 27-2
Potatoes 16 0.55-0.03 41-3 14-1
Ornamentals (nonflowering plants) 16 0.27 - 0.02 20 -1 7-06
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Chronic RQs for mammals ranged from a high of 95 on gpplesto alow of 1 on ornamentas
using a 35 day default hdf-life. The Agency expects risk to metiram to be below the LOC for acute
risk to mammals, because metiram is practicaly nontoxic (rat LDs, > 5,000 mg/kg) to mammals on an
acute bags. Thus, RQsfor acute mammalian exposure were not calculated. Table 28 summarizesthe
mammdian chronic RQs from mulltiple gpplications of metiram, based on maximum and mean EEC
values.

Table 28. Mammalian Chronic RQs from Metiram Application

Crop Maximum Mammalian Chronic RQs
Application Rate (NOAEL = 40 ppm)
(Ibsa.i./A)

Based on maximum EECs Based on mean EECs

Range = Shortgrass - Seeds

Apples 4.8 95-6 34-3
Potatoes 16 51-3 18-1
Ornamentals (nonflowering plants) 16 25 -2 9-07

C. Non-Target Plant Risk

Terregtria plantsinhabiting dry and semi-aguatic areas may be exposed to pesticides from
direct applications via runoff, spray drift, or volatilization. RQs could not be ca culated because toxicity
datafor plants are not available; however, metiram is gpplied directly to awide variety of terrestrid
plants with no adverse effects. The potentia for acute risks to terrestrid plants at use Stes are
unknown. Currently, the Agency does not perform chronic risk assessments for terrestria plants.

d. Non-Target Insect Risk

Metiram is practicaly nontoxic to honeybees from acute contact exposure (acute contact LDsg,
= 437 pg/bee). The Agency does not expect metiram exposure to pose acute risk to non-target
insects, because metiram is practicaly nontoxic to honeybees and there are no incident data reporting
adverse effects to honeybees.

4, Risk to Aquatic Species
a. Fish and Invertebrate Exposure and Toxicity

Unlike the drinking water assessment described in the human heslth risk assessment section of
this document, the ecologica water resource assessment does not include the Index Reservoir (IR) and
Percent-Crop Area (PCA) factor refinements. The IR and PCA factors represent a drinking water
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reservoir, not the variety of aquatic habitats, such as ponds adjacent to treated fields, relevant to arisk
assessment for aguatic animals. Therefore, the EEC vaues used to assess exposure to aguatic animals
are not the same as the values used to assess human dietary exposure from drinking water sources.

EECs were estimated using tier [ modeling, the linked PRZM and EXAMS models
(PRZM/EXAMYS). In modding, metiram uses on gpples and potatoes were chosen, because they are
the mgor uses for metiram and PRZM-EXAM S modeling scenarios exist for these uses. The EECs
are used for ng acute and chronic risks to aguatic organisms. Acute risk assessments are
performed using pesk EEC vaues for sngle and multiple applications. Chronic risk assessments are
performed using the 21-day EECsfor invertebrates and 60-day EECs for fish. Table 29 summarizes
the aguatic EECs for metiram.

Table29. Tier 11 Estimated Environmental Concentrations (EECs) of Metiram in Surface Water (ppb)

Rate Number of 96 21 60 90 Annual
Crop (Ibsai/A) Application Interval Peak Hour Day Day Day Averag
S e
Apples (NC) 48 4 7 98.9 55.4 20.7 9.4 53 1.6
Potatoes (ME) 16 7 5 54.5 28.1 10.2 5.6 38 14

Acutely, metiram is highly toxic to coldwater freshwater fish (rainbow trout LCs, = 0.23 ppm
based on measured, filtered samples). The acute daphnid study shows metiram to have a freshwater
aquatic invertebrates EC5, vaue > 0.358 ppm based on measured, unfiltered samples. The study using
freshwater green dgae, Ankistrodesmus bibraianus shows metiram to be toxic to aguatic plants (ECs,
=0.077 ppm based on nomina concentrations). Metiram acute toxicity endpoints for freshwater
aguatic fish and invertebrates are summarized in Table 30.

Table 30. Acute Toxicity Endpointsfor Aquatic Species
Toxicity Study Test Species % LCgor Toxicity MRID
a.i. ECsg Category
(ppm)
Freshwater Fish (flow-through 96-hr) Rainbow Trout 71.04 0.23 Highly Toxic 43525001
Freshwater Invertebrate (static 48-hr) Daphnid 70 >0.358 Highly Toxic 44301101

b. Fish and Invertebrate Risk

The Agency expects metiram to reach aguatic environments through drift and runoff since
metiram is not labeled for direct gpplication to aguatic environments. Metiram isinsoluble in water but
the Agency expectsit to decompose rather quickly, by hydrolytic reactions, into a multi-species resdue
(metiram complex) condsting of transent species and degradates, including the degradate of concern,
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ETU. Once metiram reaches the aguatic environment, the Agency believes the metiram complex will
be the portion of the metiram that is biologically available to aquatic organisms. The Agency expects
mogt of the trangent species present in the metiram complex to partition into the sediment particles with
varied strength of bonding. Over time, ETU is the dominant transformation product of the metiram
complex. These metiram complex resdues are short-lived in aguatic media, but ETU is persgent in
thismediaunlessit is subjected to rapid degradation by microbes and/or indirect photolyss.

The Agency did not evaluate acute risks to estuarine/marine animas because of the lack of data
(acute toxicity endpoaints). Also, because of alack of chronic toxicity endpoints data, the Agency did
not evauate chronic risks for freshwater aguatic animas from exposure to metiram resdues. The
Agency is reserving the need for chronic studies for estuarine/marine aquatic organisms a thistime, until
acute studies for estuarineg/marine organisms are received and reviewed, because the acute toxicity for
edtuarine/marine organisms is unknown. Metiram acute risk quotients for freshwater fish and
invertebrates are summarized below in Table 31.

Table31. Acute RQsfor Fish and Invertebratesfrom Metiram Application
Crop Maximum Single Peak EEC Freshwater

Application Rate (ppb) Acute RQ

(Ibsa.i./A)
Fish Invertebrates
(LCs0= 230 ppb) (ECs0= >358 pphb)

Apples 4.8 98.9 0.43 0.28
Potatoes 16 54.5 0.24 0.15

C. Non-Target Aquatic Plant Risk

Like terrestria plants, non-target aguetic plants may be exposed to pesticide from run-off,
Spray drift or volatization of metiram. Available information suggests that metiram may be toxic to
nonvascular aguatic plants. The ECg, for freshwater green algae was 77 ppb based on nomina
concentration, and anomina NOAEC of 13.0 ppb. The potentia for acute risks to terrestria, semi-
aguatic and aqueatic vascular plants exposed to metiram at use Stesis unknown. EPA will require plant
data to assess acute risks to terrestrial, semi-aguatic and aguetic plants. Currently, the Agency is not
assessing chronic effects on aquatic plants.

Exposure to non-target aguatic plants may occur through runoff or spray drift from adjacent
treated Sites. An acute aquatic plant risk assessment is usudly made for aguatic vascular plants from
the surrogate duckweed Lemna gibba. Non-vascular acute risk assessments are performed using
ether dgae or adiatom, whichever isthe most sengtive species. Runoff and drift exposureis
computed from PRZM-EXAMS.
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The risk quotient is determined by dividing the pesticides initid or pesk concentration in water
by the plant ECy, vdue. Acute RQsfor freshwater, non-vascular green adga (Ankistrodesmus
bibraianus) plants are presented in Table 32. The resultsindicate that the non-vascular, non-target
plant acute risk LOC of 1 is dightly exceeded for metiram’ s maximum application on apples.

Table 32. Acute RQsfor Aquatic Non-Vascular Plantsfrom Metiram Application

Crop Maximum Single Peak EEC Acute RQ
Application Rate (Ibsa.i./A) (ppb) (ECso = 77 ppb)

Apples 4.8 98.9 1.28

Potatoes 16 545 0.71

5. Risk to Federally Listed Endangered and Threatened Species

Based on available screening-leve information, thereis apotential concern for acute effects on
listed birds and freshwater fish species, and chronic effects on listed birds and mammals should
exposure actudly occur. Even though metiram is only dightly acutely toxic to birds, RQs exceed the
endangered species LOC (RQ range from 0.11 to 1.02) at maximum EEC levels. The Agency does
not currently have data to quantify risks for metiram at the screening-level and can not preclude
potentia direct effects to the following taxonomic groups, listed non-target terrestrid plants, freshwater
invertebrates, estuarine/marine fish, or vascular aquatic plants. These findings are based solely on
EPA’s screening-leve assessment and do not condtitute “ may affect” findings under the Endangered
Species Act (ESA) for any specific listed species.

The Agency has devel oped the Endangered Species Protection Program to identify pesticides
whose use may cause adverse impacts on federdly listed endangered and threatened species, and to
implement mitigation measures that address these impacts. The ESA requires federal agenciesto
ensure that their actions are not likely to jeopardize listed species or adversely modify designated
critical habitat. To andyze the potentia of registered pesticide uses that may affect any particular
species, EPA uses basic toxicity and exposure data developed for the REDs and considers ecological
parameters, pesticide use information, the geographic relationship between specific pesticide uses and
species locations and biologicd requirements and behaviora aspects of the particular species. When
conducted, this analysis will consider regulatory changes recommended in this RED that are
implemented athat time. A determination that thereisalikelihood of potentid effectsto alisted species
may result in limitations on the use of the pesticide, other measures to mitigate any potentia effects, or
consultations with the Fish and Wildlife Service or Nationad Marine Fisheries Service as gppropriate. If
the Agency determines use of metiram “may affect” listed pecies or their designated critica habitat,
EPA will employ the provisonsin the Services regulations (50 CFR Part 402). Until that species
specific andydsis completed, the risk mitigation measures being implemented through this RED will
reduce the likelihood that endangered and threatened species may be exposed to metiram at levels of
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concern.
6. Ecological Incidents

The Ecologica Incident Information System (EINS) indicated there were no adverse effect
incidents to terrestrial or aguatic non-target organisms reported in association with metiram’s use.

V. RISK MANAGEMENT, REREGISTRATION AND TOLERANCE
REASSESSMENT

A. Determination of Reregistration Eligibility

Section 4(g)(2)(A) of FIFRA cdlsfor the Agency to determine, after submission of relevant
data concerning an active ingredient, whether or not products containing the active ingredient are
eigiblefor reregigration. The Agency has previoudy identified and required the submission of the
generic (i.e, active ingredient-specific) data to support reregidtration of products containing metiram 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 al products containing metiram.

The Agency has completed its assessment of the dietary, occupationa, residentia (as aresult of
exposures from mancozeb), and ecologica risk associated with the use of pesticide products containing
the active ingredient metiram, including metiram-derived ETU and ETU from al sources. Based ona
review of these data and on public comments on the Agency’ s assessments for the active ingredient
metiram, the Agency has sufficient information on the human heelth and ecological effects of metiram 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 metiram containing products
aredigible for reregigtration provided that: (i) current data gaps and confirmatory data needs are
addressed; (ii) the risk mitigation measures outlined in this document are adopted; and (iii) label
amendments are made to reflect these measures. Label changes are described in Section V. Appendix
A summarizes the uses of metiram that are eigible for reregidtration. Appendix B identifies the generic
data requirements necessary as part of the Agency’ s determination of reregistration eigibility of
metiram, and lists the submitted studies that the Agency reviewed and found acceptable. Data gaps are
identified as generic data requirements that have not been satisfied with acceptable data.

Based on its evauation of metiram, the Agency has determined that metiram products, unless
labeled and used as specified in this document, would present risks inconsstent with FIFRA and
FQPA. Accordingly, should aregidtrant fal to implement any of the risk mitigation mesasures identified
in this document, the Agency may take regulatory action to address the risk concerns from the use of
metiram. If dl changes outlined in this document are incorporated into the product labels, then
current risks for metiram will be adequately mitigated for the purposes of this reregistration
determination.
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Although not currently registered, exposure from a proposed import use of metiram on wine
grapes has been assessed. 1t has also been included in the risk assessment supporting this RED to
asss the Agency in making a determination of whether to establish an import tolerance for metiram use
on wine grapes. Because the determination of establishing this import tolerance is outside the scope of
this RED, it will be made separately by the Agency.

B. Public Comments and Responses

Through the Agency’ s public participation process, EPA worked extensvely with stakeholders
and the public to reach its regulatory decisons for metiram. During the public comment period on the
risk assessments, which closed on February 22, 2005, the Agency received comments from the
registrant, growers and grower groups. These comments in their entirety and the Agency’ s response
are available in the public docket (OPP-2005-0078) at http://www.epa.gov/edockets.

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
thispeticide. EPA has determined that risk from dietary (food sources only) exposure to metiram is
within itsown “risk cup.” An aggregate assessment was conducted for exposures to metiram through
food and drinking water only, since there are no registered residential uses of metiram. Because
metiram and the other EBDC fungicides (maneb and mancozeb) degrade to ETU in the environment
and metabolize to ETU in the body, the aggregate assessment consdered ETU derived from metiram
and other EBDCs. The Agency has determined that the human health risks from these combined
exposures to both metiram and ETU are within acceptable levels, provided the mitigation measures
dipulated in this document are implemented. In other words, EPA has concluded that the tolerances
for metiram meet FQPA safety sandards. In reaching this determination, EPA has consdered the
available information on the specia sengtivity of infants and children, as well as aggregete exposure
from metiram and ETU.

b. Deter mination of Safety to U.S. Population (including Infants and
Children)

The Agency has determined that the established tolerances for metiram, 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 certainty no harm will result to the
generd population or any subgroup from the use of metiram. In reaching this conclusion, the Agency
has consdered dl available information on the toxicity, use practices and exposure scenarios, and the
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environmentd behavior of metiram and its ETU metabolite and degradate. EPA has aso consdered
information on the toxicity of ETU, and the aggregate exposure to ETU, resulting both from the use of
metiram and from the use of the other EBDC fungicides.

Asdiscussed in Chapter 111, acute, chronic and cancer dietary (food aone) risks from metiram
are not of concern. Aggregate risk, which combined food, drinking water and residentia exposures,
where gpplicable, from metiram, metiram-derived ETU, and ETU from al sources are aso not of
concern. The aggregate risk assessment for ETU considers residential scenarios, becauise mancozeb
has uses that may result in residentid exposure, and degrade to ETU.

C. Endocrine Disruptor Effects

EPA isrequired under the FFDCA, as amended by FQPA, to develop a screening program to
determine whether certain substances (including al pesticide active and other ingredients) “may have an
effect in humansthat issmilar to an effect produced by anaturaly 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 therewas a
scientific bass for including, as part of the program, the androgen and thyroid hormone systems, in
addition to the estrogen hormone system. EPA aso adopted EDSTAC' s recommendation that EPA
include evauations of potentid effectsin wildlife. For pesticides, EPA will use FIFRA and, to the
extent that effectsin wildlife may hep determine whether a substance may have an effect in humans,
FFDCA authority to require the wildlife evaluations. As the science develops and resources dlow,
screening of additional hormone systems may be added to the Endocrine Disruptor Screening Program
(EDSP).

The available human hedth and ecologicd effects data for metiram suggest possible thyroid
effects, which may indicate potentid endocrine disruption. EPA has considered these effectsin the
human health risk assessment by sdlecting endpoints based on thyroid effects. To further address these
effects, EPA isrequiring a confirmatory comparative thyroid toxicity sudy for ETU. Data on ecologica
effects suggest possible hormona effects to birds and mammals. These effects will be addressed when
the Agency’ s Endocrine Disruptor Screening and Testing Advisory Committee devel ops appropriate
screening and/or testing protocols. At that time, metiram may be subjected to additiond screening
and/or testing to better characterize effects related to endocrine disruption.

d. Cumulative Risks

Risks summarized in this document are those that result only from the use of metiram and its
metabolite, ETU. The FFDCA, as amended by FQPA, requires that the Agency consider “available
information” concerning the cumulative effects of a particular pesticide' s residues and “ other substances
that have a common mechanism of toxicity.” The reason for consderation of other substancesis due to
the possbility that low-level exposures to multiple chemica substances that cause a common toxic
effect by a common toxic mechanism could lead to the same adverse hedlth effect as would a higher
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levd of exposure to any of the substances individualy. Metiram belongs to agroup of pesticides cdled
dithiocarbamates, which aso includes the EBDC fungicides maneb and mancozeb. For the purposes of
this RED, EPA has concluded that metiram does not share a common mechanism of toxicity with other
substances. The Agency reached this conclusion after a thorough interna review and external peer
review of the data on a potentid common mechanism of toxicity. For more information, please see the
December 19, 2001 memorandum, “ The Determination of Whether Dithiocarbamate Pesticides
Share a Common Mechanism of Toxicity,”which is avalable on the internet a
http://mwww.epa.gov/oppsrrdl/cumul ative/dithiocarb.pdf. However, the EBDCs share a common
metabolite and degradate, ethylene thiourea (ETU), which is considered in this RED.

2. Tolerance Reassessment Summary

Metiram tolerances are established under 40 CFR 8180.217 and are currently expressed in
terms of resdues of afungicide that is a mixture of 5.2 parts by weight of ammoniates of
[ethylenebig(dithiocarbameato)]zinc with 1 part by weight ethylenebis [dithiocarbamic acid] bimolecular
and trimolecular cyclic anhydrosulfides and disulfides, caculated as zinc ethylenebisdithiocarbamete.
Based on areevduation of the available plant and livestock metabolism studies, the Agency has
reeffirmed that the resdues of toxicologica concern, i.e. to be included in risk assessment, are the
parent EBDC.

For regulatory/enforcement purposes, the Agency recommends that tolerancesin plant and
livestock commodities at 40 CFR §180.217(a) be established for residues of metiram per se. The
Agency has further proposed that EBDC (including metiram) tolerances be calculated as carbon
disulfide rather than as zineb. The only established metiram tolerances are for gpple (2.0 ppm) and
potato (0.5 ppm). No metiram tolerances have been established for animal and processed food/feed
commodities.

a. Tolerances Listed Under 40 CFR §180.217

Adequate residues of metiram and ETU in/on gpple and potato have been submitted/evaluated
to reassess the established tolerances. The maximum combined residues of metiram and ETU in/on
gpples following trestments were 0.5299 ppm, which is below the established tolerance of 2 ppm.
Congdering the conversion factor to CS, as 0.56x, the available resdue data suggest expected
combined residues of about 0.3 ppm and, therefore, the established gpple tolerance should be lowered
from 2 ppm to 0.5 ppm.

The maximum combined residues of metiram and ETU in/on potato tubers following treatments
at 1x were <0.03 ppm, which is below the established tolerance of 0.5 ppm. The available residue
data suggest that the established potato tolerance may be lowered from 0.5 ppm to 0.2 ppm to achieve
numerica compatibility with the Codex’ s maximum residue limit (MRL) for dithiocarbamates on potato.

b. Tolerances To Be Proposed Under 40 CFR §180.217
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The available apple data indicates that the combined residues of metiram and ETU
concentrated 5x in wet pomace processed from whole apples bearing detectable resdues. Based on a
Highest Average Field Trid (HAFT) of 0.53 ppm and the observed concentration factor of 5x, the
maximum expected combined residue in wet gpple pomace is 2.65 ppm. Consdering the converson
factor to CS, as 0.56x, the data suggest expected combined residues of about 1.7 ppm and, therefore,
atolerance for resdues in wet apple pomace should be established a 2 ppm.

Table 33. Tolerance Reassessment Summary for Metiram.

Tol Listed M aximum R Comment
Commodity Ungefr:;gi:Rl( m) Residue Value? Tolerance? (ppm) [Correct Commodity
PP (PPM) PPM) | Definition]
Tolerance Listed Under 40 CFR §180.217
Apple 2 0.5299 0.5
Potato 0.5 <0.03 0.2 Harmonized

Tolerance To Be Proposed Under 40 CFR 8§180.217

0.53 (HAFT) x5
(average

None concentration

factor) = 2.65

Apple, pomace, wet

1 Maximum combined residues of metiram and ETU (including ETU conversion factor for Metiram) in/on treated RAC
sample(s) following applications of metiram formulation according to maximum registered use patterns.
2 To be residues of metiram calculated as CS, (0.56 conversion factor is accounted for within).

C. Codex Harmonization

There are no established or proposed Codex MRLs for metiram residues per se, however,
Codex limits for dimethyldithiocarbamates fungicides are grouped under dithiocarbamates. Maximum
resdue limits (MRLS) for the dithiocarbamates are established for severd commodities resulting from
the use of mancozeb, maneb, metiram, propineb, thiram, and ziram and are currently expressed as ppm
carbon disulfide. The Agency is recommending harmonization of the tolerance expresson with the
Codex residue definition. A numerical comparison of the Codex MRLs and the corresponding
reassessed U.S. tolerances for metiram are presented on the internet at the Food and Agricultural
Organization database website: hitp://faostat.fap.org/faostat/collectionsers on=ext& hasbulk=0. The
tolerance vaue for potatoes will be harmonized with the Codex MRL.

D. Regulatory Rationale

The following isasummary of the rationae for the mitigation measures necessary for
reregigtration digibility and for managing risks associated with the use of metiram. Where labeling
revisons are warranted, specific language is set forth in the summary table of Section V (Table 36 of
this RED document).
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1. Human Health Risk M anagement
a. Dietary (Food) Risk Mitigation

Acute, chronic, and cancer dietary (food only) exposure and risk from metiram, metiram-
derived ETU, and ETU from al sources are below the Agency’slevel of concern. Acute, chronic, and
cancer risks were aso not of concern for metiram or metiram derived-ETU, even when residues from
the proposed import use on wine grapes were included in the dietary assessment. Since there are no
acute, chronic, cancer dietary (food only) risks of concern, no mitigation measures are necessary.

b. Dietary (Drinking Water) Risk Mitigation

The drinking water exposure assessment for metiram addresses concentrations of ETU only,
since metiram is not expected to remain in water long enough to reach aloceation that would supply
drinking water for human consumption, whether from surface or groundwater sources. Estimated
concentrations of ETU, for both surface and ground water sources of drinking water, are low and not
of concern; therefore, no mitigation is needed.

C. Residential Risk Mitigation

The Agency is not consdering resdentid mitigation options for metiram, snce there are no
exigting or proposed residentia or other non-occupational sources of exposure, and metiram is not
used in or around public buildings, schools or recreationd areas where children or others might be
exposed.

d. Aggregate Risk Mitigation

Aggregate risk refers to the combined risk from food, drinking water, and resdentid (asa
result of resdentia exposures from mancozeb uses) exposures. In addition, aggregate risk can result
from one-time (acute), short-term and/or chronic (non-cancer and cancer) exposures. Below isa
discussion of the risk for each duration of exposure and any risks of concern.

Acute Aggregate  Since residues of metiram per se are not expected in drinking weter, acute
aggregate risks for metiram consgst of acute exposures to metiram-derived ETU and ETU from all
sources. Potentid concentrations of metiram-derived ETU and ETU from al sourcesin drinking water,
when combined with exposure through food, are below Agency’sleve of concern for acute aggregate
risk (see Table 12). No mitigation measures are necessary for acute aggregate risk.

Short-term Aggregate  Short-term aggregate (food + drinking water + resdentid [as aresult
of resdentia exposures from mancozeb uses]) risk for ETU from al sourcesis below the Agency’s
levd of concern for resdentia handlers, and children and adults exposed to ETU from re-entry
activities (see Table 13). Therefore, no mitigation is required.
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Chronic (Non-Cancer) Aggregate The chronic aggregate risk to metiram-derived ETU and
ETU from al sources were cadculated using food and drinking water exposures only, because
resdentia mancozeb exposure scenarios were considered to occur only on a short-term basis.
Aggregate (food + drinking water) chronic risk to metiram-derived ETU and ETU from dl sources are
below the Agency’sleve of concern; therefore, no mitigation is required.

Cancer Aggregate Aggregate (food + drinking water) cancer risk to metiram-derived ETU
for the general U.S. population is below the Agency’sleve of concern. The cancer risks from ETU
from dl sources were aggregated using food, drinking water and residentia/recreationd (as aresult of
mancozeb uses) exposures. These risks range from 2.0 x 10° to 2.3 x 10°® depending upon the
drinking water source and the type of resdentid exposure, with the food exposure being the largest
contributor of cancer risk (1.86 x 10°°), followed by drinking water from groundwater sources. The
Agency condders cancer risks as high as 3 in 1 million are within the negligible risk range; thus, cancer
aggregate risks are not of concern. Therefore, the Agency believes no further mitigation is required for
metiram.

e. Occupational Risk Mitigation

It isthe Agency’s policy to mitigate occupationd risk to the grestest extent necessary and
feasble. Mitigation measures may include reducing application rates, adding persond protective
equipment (PPE) to end product labels, requiring the use of engineering controls, and other measures.
A wide range of factorsis considering in making risk management decisons for worker risks. These
factors include, estimated margins of exposure (MOES), cancer risk estimates, incident data, the nature
and severity of adverse effects observed in animal studies, uncertainties in the risk assessment,
dternative registered pesticides, the importance of the chemicd in integrated pest management (1PM)
programs, and other smilar factors.

1) Agricultural and Greenhouse Handler Mitigation

Handler exposure assessments are completed by EPA considering the use of basdine PPE,
and, if warranted, increasing levels of PPE and engineering controlsin order to estimate their potentia
impact on exposure. The target MOE for occupationa risk is 100, and MOEs greater than 100 do not
exceed the Agency’slevel of concern. For occupationd cancer risks, estimates in the generd range of
1 x 10° (onein amillion) generdly do not exceed the Agency’s level of concern. When occupationa
MOEs are |less than 100 or occupationa cancer risks exceed the genera range of 1 x 10, EPA drives
to reduce worker cancer risks through the use of persona protective equipment and engineering
controls or other mitigation measures. The Agency generdly considers occupationd cancer risksin the
generd range of 1 x 10° or lessto be negligible, but may accept estimated risksashigh as 1 x 10 (1in
10,000 persons) when al mitigation measures that are feasible have been applied, particularly when
there are critical pest management needs associated with the use of the peticide. Levels of PPE
congdered and applicable to the proposed mitigation are described below:
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. Basdine - long-deeved shirt, long pants, and shoes and socks
. Single layer - basdline plus gloves

. Double layer - basdine plus gloves and coverdls
. PF5 - adust/migt filtering respirator
. PF10 - ahdf face respirator with appropriate cartridges

Section 3 Use on Apples and Potatoes

As described in Section 111.A.6. of this document, non-cancer (inhdation and dermd) and
cancer risks to handlers mixing and loading and gpplying metiram are not of concern for severd
exposures at basdine PPE (MOEs and cancer risk estimates are also described below). The Agency
is requiring the use of basdine PPE for these scenarios, asfollows:

. Handlers mixing and loading dry flowable for groundboom gpplication to potatoes
(dermad and inhalation MOEs are 330 and 360; cancer risksare 5 x 10°7);

. Handlers mixing and loading dry flowable for arblast gpplication to apples (derma and
inhalation MOESs are 220 and 240; cancer risksare 4 x 10°7);

. Handlers applying via groundboom to potatoes (dermd and inhadation MOEs are
>1000 and 370; cancer risksare 3x 10°7);

For other exposure scenarios, risks to handlers are above the Agency’s level of concern at
basdline PPE, as described in Section 111.A.6. of this document. The Agency is requiring the use of
additiona PPE for these scenarios and other mitigation measures for these scenarios, as described in
the paragraphs below.

For handlers mixing and loading dry flowable for aeria or chemigation gpplication to apples or
potatoes, the Agency is requiring the use of double-layer PPE and a PF5 respirator. Consdering the
use of this PPE, the dermal and inhaation MOEs for apples are 35 and 140 and for potatoes are 106
and 420, respectively. In addition, to help further mitigate the dermal risk associated with gpples, the
registrants have agreed to reduce the maximum agpplication ratesfrom 4.8 |b a/A to 3.6 Ib a/A. This
resultsin aderma MOE of gpproximately 50, which is still less than the target MOE of 100; however,
Agency information indicates that the agrid gpplication method is an infrequent occurrence and used on
applesless than 5% of the time (eg., when it istoo wet to use ground gpplication equipment for this
scenario). Thus, it isunlikely that intermediate-term exposures occur.  Since the short-term derma
MOE is 420 a basdine, the Agency believes that the mitigation described here mitigates any risk of
concern.

For handlers applying viaarblast gpplication to apples, the Agency is requiring Sngle layer PPE
plus a PF5 respirator. MOES were both 41 with baseline PPE. The derma MOE with the use of
sngle layer PPE increases to 100 and the inhaation MOE with the use of arespirator is200. The
cancer risk estimate considering the use of the PPE being required is 7 x 107. Considering the
mitigation, there are no remaining risks of concern to the Agency.
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For aerid applicators, the Agency is requiring the use of engineering controls (closed cockpits).
With the use of engineering controls, derma and inhaation MOEs are 330 and 310 for gpples and
1000 and 920 for potatoes, respectively, and cancer risk estimates are 3 x 107 for applesand 2 x 107
for potatoes. Considering the mitigation, there are no remaining risks of concern to the Agency.

For flaggers, the Agency is requiring the use of basdine PPE (no gloves) plus a PF5 respirator.
For use on gpples, the dermd MOE for flaggers at basdine PPE is 150 and the inhdation MOE at
basdline PPE is 60. MOEsfor potatoes are dl greater than 100. With the addition of a PF5
respirator, the inhalation MOE increases to 300. The cancer risk estimates with the use of a PF5
respirator are 5 x 107 for apples and 3 x 107 for potatoes; therefore, there are no remaining risks of
concern to the Agency.

Short-term, intermediate term and non-cancer chronic risks were not of concern for metiram-
derived ETU; MOEs were above 100 for dl of the handler scenarios evauated.

Section 24(c) Use on Leatherleaf Ferns

As described in Section 111.A.6. of this document, non-cancer (inhalation and dermal) risksto
handlers mixing, loading, and applying metiram to lestherleaf ferns with alow pressure handwand are
not of concern a single layer PPE (baseline plus gloves) with aderma MOE greeter than 500, but
resulted in an inhdation MOE of 50. Related to derma exposure, MOEs could not be cdculated
without gloves due to the lack of data; however, the Agency understands thet the use of glovesis
common use practice for these handlers. The Agency believes that the inhaaion MOE of 50 isnot a
risk of concern, because wettable powder unit exposure data were used to substitute for the dry
flowable formulation; data specific to dry flowable formulations are not available for this scenario. The
use of wettable powder data to subgtitute for the dry flowable formulation is highly conservative,
because dry flowable formulations are sgnificantly less dusty than wettable powders and, therefore,
result in much less inhaation exposure.

Derma and inhdation MOESs and cancer risk estimates were not able to be calculated for
handlers mixing, loading, and gpplying metiram to ferns with a backback sprayer. The Agency bdieves
that single layer PPE will mitigate any risks of concern for this scenario as well, because backpack
sprayer and low pressure handwand are comparable gpplication methods; the low pressure handwand
derma MOE isfive times greater than the target MOE of 100; and inhdation exposures will not be
greater than for handlers using the low pressure handwand.

Short-term, intermediate term and non-cancer chronic risks were not of concern for metiram-
derived ETU; MOEs were above 100 for dl of the handler scenarios evauated.

2) Potato Seed-Piece Treatment Mitigation

As described in Section [11.A.6. of this document, risks to handlers loading dust formulation for

53 of 108



commercia and on-farm potato seed-piece treatment are of concern to the Agency for dermd,
inhaation, and cancer risks. As such, the end-use registrant has requested to voluntarily cancel the
potato seed-piece treatment product registration and this scenario is no longer arisk of concern.

3) Post-Application Mitigation

When preparing post-gpplication risk assessments, EPA considers didodgesable foliar resdue
(DFR) data, application rates, transfer coefficients based on crop type and exposure scenario (low,
medium, or high contact activities), and assumptions about average occupationa workdays and adult
body weight. In the case of metiram, both metiram and its degradate ETU were congdered in the
assessment. For the ETU cancer risk assessment, the Agency assumed that workers would be
exposed for 30 days each year.

At the current REI of 24 hours, for high-end intermedi ate/chronic exposure scenarios,
estimated MOEs are <100 only for apples and |eather-leaf fern cuttings. For the ETU high-end chronic
exposure scenario, the estimated MOE is <100 for leather-leaf fern cuttings. The only two post-
application cancer risk scenarios with predicted risks exceeding the range of 1 x 10 are the high-end
exposure scenarios for apples and leather-leaf fern cuttings; however, neither of these exceed 9 x 10°®

For leatherleaf ferns, the Agency isrequiring that use be redtricted to a maximum of 1
goplication per week and 10 gpplications per year, but maintaining the existing 24 hour REI. Based on
these redtrictions, if 10 applications per year are made a weekly intervalss, the expected use pattern
based on information available from the user community, the exposure would be considered an
intermediate-term duration and not a chronic duration. Thus, the chronic MOE as aresult of ETU
exposure (MOE of 74 at day 0 after trestment) is no longer gpplicable, consdering these restrictions.
The intermediate-term MOESs for metiram exposure are 90 at day 0 and 92 at day 1 after treatment,
and for ETU the intermediate term MOE is gregter than 100. MOEs of 90 and 92 are not sgnificantly
different than 100 and not of concern to the Agency.

For apples, aMOE of 54 is predicted for high intermediate-term exposure activities (pruning,
tying, and training) at the current REI of 24 hours. Based on information provided to the Agency from
the user community, these high exposure activities do not begin until severa weeks after the last
metiram gpplication for apples grown in the East, including New England, and the centrd states. At 20
days after gpplication, the metiram intermediate/chronic MOE is 84. For apples grown in the
Southwest, West, and Pacific Northwest, high exposure activities can occur immediatdly after
treatment, and may extend for greater than 30 days. This resultsin an intermediate-term MOE of 54.
However, the Agency does not believe that there isarisk of concern to workers reentering treated
gople orchards. The mgjor metiram usage states are Michigan, New Y ork, Virginia, North Caroling,
Pennsylvania, Ohio, and South Caroling; and Nationa Agriculturd Statistica Services (NASS) data
available to the Agency indicate very low metiram usage in the West. Further, IPM and resistance
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management advantages from the use of this chemica as described in the Significance of the EBDCs
section of this document (Section IV .E.3) are dgnificant. Therefore, the Agency plansto maintain the
current 24 hour REI for dl apples.

2. Environmental Risk Mitigation

It isthe Agency’ s palicy to mitigate ecological risks to the greatest extent necessary and
feasble. Mitigation measures may include lowering gpplication rates, reducing the number of
goplications, regtricting the timing of gpplications, minimizing runoff potentid, and others.

a. Terrestrial Species Mitigation

From a short-term or acute metiram exposure, the Agency expects low risk to mammals and
birds. However, the screening-level ecologica risk assessment indicates some exceedance of the
chronic screening LOCs for risk to birds and smal mammas. In particular, the highest chronic RQs
result from metiram use on gpples. With atotd of four gpplications a arate of 4.8 Ibsa/A to gpples,
the corresponding avian chronic RQs based on mean EECs range from 27-2 and the mammalian
chronic RQs range from 34-3. Predicted exposures from use of metiram on potatoes aso exceed
screening levels of concern for birds and mammals, with RQs ranging from 14-1 for birds and 18-1 for
mammals, again based on mean EECs. These RQs are screening-level estimates, incorporating
modeled estimated environmenta concentrations. Nevertheless, to be more protective of terrestria
species that may be exposed on achronic basis, the technical registrant has agreed to additiond abel
changes to reduce potentid risk. For example, the maximum application rate (pre-bloom) to applesis
being reduced from 4.8 to 3.6 Ibs a/A, and the maximum number of gpplicationsis dso being reduced
from 4 to 3 times per year. Moreover, the maximum number of gpplicationsto potatoesis aso being
reduced from 7 to 6 times per year, thus reducing the yearly maximum gpplication rate. Refer to Table
34 for summary of revisonsto use site parameters.

The Agency does not expect metiram exposure to pose acute risk to non-target insects,
because metiram is practicaly nontoxic to honeybees and there are no incident data reporting adverse
effects to honeybees. Therefore, no bee precautionary labeling is required on metiram product labeling.

b. Aquatic Species Mitigation

Predicted acute risk to agquatic species (freshwater fish, freshwater invertebrates, and non-
vascular plants) islow. Currently, there are no toxicity data on estuarine/marine species and no toxicity
data to assess chronic risk to freshwater fish or freshwater invertebrates. The Agency is requiring
additional acute and chronic toxicity data as part of this RED to address these data gaps.

Although the assessed acute RQs to aquatic species are relatively low, some LOC
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exceedances exist. The same mitigation measures addressing terrestria risks will dso reduce these
risks, including reducing single maximum gpplication rates, and reducing maximum number of
goplications per year and maximum seasond gpplication rates. Refer to Table 34 for summary of

revisons to use Ste parameters. For acute risks to aguatic non-vascular plants, the reduction of the
maximum application rate for apples reduces the corresponding RQ below the LOC.

Table 34. Revised Use Site Parametersand Requirementsfor Metiram
Crop Single Application Minimum Maximum Number of Yearly Maximum Rate
Rates (Ib ai/A) Retreatment Applications Per Year (Ib ai/A)
. ] Interval ] ] ] ]
Previous Revised d Previous Revised Previous Revised
(days)
Apples 4.8 36 7 4 3 19.2 10.8
Potatoes 16 16 5 7 6 11.2 9.6
L eatherleaf 16 16 7 Unlimited 10 Unlimited 16
Ferns

3. Significance of the EBDCs

As mentioned above, EPA recelved many comments in response to the Federal Register
Notice published on November 24, 2004 (OPP-2004-0078) announcing the availability of the EBDC
risk assessments and requests for risk reduction options. The mgority of the comments supported the
continued use of the EBDC products and data supporting the usefulness of the EBDCsto control plant
diseases. The Agency dso obtained information from interna expertise, USDA’s Office of Pedticide
Management and Policy (OPMP), and proprietary sources on severa use Sites.

Based on the information provided by a variety of resources, the Agency has determined that
the EBDCs are a class of fungicides that are particularly significant to agriculture and integrated pest
management (IPM) programs due to the use of the EBDCs in disease res stance management
programs. The EBDCs have amulti-site mode of action, and, as such, are not considered susceptible
to resstance development. Thisis supported by the fact that there has been no confirmed case of
funga resistance to the EBDCs after over 50 years of use. Because of these characteridtics, the
EBDCs are important resistance management partner chemicas for tank mixing or rotetion with newer
and lower risk fungicides that have single-site modes of action such as the steral inhibitors and the
grobilurins. This property helpsto prolong the life of the newer and lower risk fungicides.

The Agency is committed to long-term pest res tance management strategies, and an important
pesticide resistance management strategy is to avoid the repeated use of pesticides with the same or
amilar mode/target Ste of action in the same field (OPP PR Notice 2001-5). Because of this, the
Agency has consdered the advantages from the use of EBDCs as an important tool in fungicide
res stance management programs while making its reregistration decison for al 3 EBDCs, mancozeb,
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maneb, and metiram.

Further, comparing the cost per treatment of EBDCs with other fungicides, cost information
demondtrated that the EBDCs are generdly lower. The following paragraphs are summaries for
Specific use Stes,

Apples

Mancozeb, maneb and metiram are registered to control several important fungal diseases on
gpples. Thekey dternatives to EBDCs include captan, strobilurins (e.g., trifloxystrobin), sterol
inhibitors, and benzimidazoles. Copper, dodine, ziram, and cyprodinil are dso used. However, none
of these fungicides are consdered to be a universal subgtitute for the EBDC fungicides. Fungd
resstance to dodine, sterol inhibitor fungicides and benzimidazoles has devel oped, reducing the ability
of these systemic fungicidesto control apple diseases in orchards.

Dormant oil is used to decrease early season mite populations. This early mite population
control reduces the total number of miticide applications needed during the course of the gpple growing
season.  The advantage of mancozeb and metiram compared to captan is that captan cannot be used
with dormant oil because this combination is phytotoxic to gpple foilage. This phytotoxicity is not seen
with mancozeb and metiram. Thus, indirectly, the use of EBDC fungicidesin lieu of cgptan typicaly
reduces the total number of miticide applications needed.

Potatoes

Mancozeb, maneb, and metiram are used to control early blight and late blight as well as
severd potato seed-piece diseases. The dternative fungicides include strobilurins (e.g. azoxystrobin,
trifloxystrobin), chlorothaonil, propamocarb, dimethomorph, cymaoxanil, copper, triphenylin hydoxide
(TPTH), iprodione, and zoxamide fluazinam. However, there is no one dternative fungicide registered
to control al the potato diseases for which EBDCs are registered. Because there has been reduced
sengtivity of the strobilurins towards early blight on potatoes in some aress, rotationa applications of
grobilurins with fungicides with a different mode of action are required after every application.

Along with the EBDCs, chlorothaonil has been consdered the standard early blight and late
blight treatments for years. However, EBDCs are needed for use when the seasona alowance of
chlorothaonil per acre has been reached. Copper and tin products are less efficacious for early blight
insome aress. Ladly, gpplications of TPTH may result in injury to foilage of sengtive varieties, but
injury is reduced and efficacy isimproved when TPTH is combined with an EBDC fungicide.

L eatherleaf Ferns 24(c) in Florida

Metiram is used to control anthracnose. Typicaly gpplication occurs during high incidence of
anthracnose (June through September). The key aternatives are chlorotha onil, mancozeb,
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tebuconazole, cloroneb, fosetyl-auminum, mefenoxam, thiophanate-methyl. Metiram and mancozeb
provide an extra component of zinc in addition to disease control. The EBDCS source of zinc fertilizer
alows growersto gpply areduced number of zinc micro-nutrients, making the EBDCs favorable to
growers due to the dua benefits.

4. Summary of Risk Mitigation Measures

The technical regigtrant has agreed to the following bulleted ligt that summarizes dl mitigation
measures necessary for the reregidtration of metiram:

. Add a PF5 respirator to label PPE for some worker scenarios: mixer/loaders of dry flowables
for aerid/chemigation gpplications, arblast applicators to gpples; and flaggers,
. Add the use of engineering controlsto labels for aeria applicators (enclosed cockpits),

. Reduce apple pre-bloom maximum gpplication rate from 4.8 to 3.6 Ibs a/A,

. Reduce maximum number of gpplications for applesfrom 4 to 3 per year,

. Reduce maximum number of gpplications for potatoes from 7 to 6 per year, and

. Limit the number of gpplicationsto leatherleaf fernsto 1 per week and 10 per year.

. Metiram use on roses and dust and wettable powder formulations have been voluntarily

cancelled prior to completion of the RED. Further, as aresult of the voluntary cancellation of
the dust formulation by the technical registrant and risks associated with this formulation, the
end-use registrant has requested voluntary cancellation of their active potato seed treatment
fungicide product registration (EPA Registration No. 2935-540).

E. Other Labeling Requirements

In order to be digible for reregidration, various use and safety information will beincluded in
the labeling of dl end-use products containing metiram. For the specific labeling Satements and alist of
outstanding data, refer to Section V of this RED document.

1 Endangered Species Consider ations

Based on available screening-level information, thereis a potentia concern for acute effects on
listed birds and freshwater fish species, and chronic effects on listed birds and mammals should
exposure actudly occur. Even though metiram is only dightly acutely toxic to birds, RQs exceed the
endangered species LOC (RQ range from 0.11 to 1.02) at maximum EEC levels. The Agency does
not currently have data to quantify risks for metiram at the screening-level and can not preclude
potentid direct effects to the following taxonomic groups; listed non-target terrestria plants, freshwater
invertebrates, estuaringmarine fish, or vascular aguatic plants. These findings are based solely on
EPA’ s screening-level assessment and do not condtitute “may affect” findings under the Endangered
Species Act (ESA) for any specific listed species.
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The Agency has developed the Endangered Species Protection Program to identify pesticides
whose use may cause adverse impacts on federaly listed endangered and threatened species, and to
implement mitigation measures that address these impacts. The ESA requires federd agenciesto
ensure that their actions are not likely to jeopardize listed species or adversdy modify designated
critica habitat. To andyze the potentid of registered pesticide uses that may affect any particular
species, EPA uses basic toxicity and exposure data developed for the REDs and considers ecological
parameters, pesticide use information, the geographic relationship between specific pesticide uses and
species locations and biologica requirements and behaviora aspects of the particular species. When
conducted, this analysis will congder regulatory changes recommended in this RED that are
implemented athat time. A determination thet thereis alikelihood of potentid effectsto alisted species
may result in limitations on the use of the peticide, other measures to mitigate any potentia effects, or
consultations with the Fish and Wildlife Service or Nationa Marine Fisheries Service as gppropriate. |If
the Agency determines use of metiram “may affect” listed species or their designated critical habitat,
EPA will employ the provisonsin the Services regulations (50 CFR Part 402). Until that species
specific andyssis completed, the risk mitigation measures being implemented through this RED will
reduce the likelihood that endangered and threatened species may be exposed to metiram &t levels of
concern.

2. Spray Drift Management

The Agency has been working closely with stakeholders to devel op improved approaches for
mitigating risks to human hedth and the environment from pesticide spray and dust drift. As part of the
reregigtration process, we will continue to work with dl interested parties on thisimportant issue.

From its assessment of metiram, as summarized in this document, the Agency concludes that no
drift management measures are needed for metiram.  In the future, metiram product labels may need to
be revised to include additiond or different drift |label statements. Current, drift label tatements are
listed in the "gpray drift management™ section of the labd table (Table 36) in Chapter V of this RED
document.

V. WHAT REGISTRANTSNEED TO DO

The Agency has determined that metiram is digible for reregigtration provided that: (i) additiond
data are submitted to confirm this decision; (ii) the risk mitigation measures outlined in this document are
adopted; and (iii) labe amendments are made to reflect these measures. To implement the risk
mitigation measures, the registrants will be required to amend their product labeling to incorporate the
labd statements set forth in the Labd Summary Table (Table 36). In the near future, the Agency
intends to issue Data Cdl-In Notices (DCIs) requiring product-specific data and additiona generic
(technica grade) data a which time required labd amendmentswill be submitted. Generdly, registrants
will have 90 days from receipt of a DCI to complete and submit response forms or request time
extenson and/or waiver requests with a full written judtification. For product-specific data, the
registrant will have eight months to submit data and amended labels. For generic data, due dates can
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vary depending on the specific studies being required. Below are additional generic data and |abel
amendments that the Agency intends to require for metiram to be digible for reregistration.

A. Manufacturing-Use Products

Generic Data Requirements

The generic data base supporting the reregistration of metiram for the above digible uses has
been reviewed and determined to be substantialy complete. However, the datalisted below are
necessary to confirm this RED.

Table 35. Outstanding and Confirmatory Generic Data Requirementsfor Metiram and ETU
Guideline Study Name g‘jg;ﬁi:;i Old G’\l:(i)(.je”ne
Human Health
Preliminary Analysis (technical) 830.1700 62-1
Confined Accumulation in Rotational Crops 860.1850 165-1
2-Generation Reproduction - Rat* 870.3800 83-4
Developmental Toxicity - Rabbit** 870.3700 83-3
Acute Neurotoxicity - Rat 870.6200 81-8
Developmental Neurotoxicity - Rat** 870.6300 83-6
Comparative Thyroid Assay ** Special Study | 0 -
UV/Visible Absorption 830.7050 None
Ecological

Acute Fish Toxicity Bluegill 850.1075 72-1A
Acute Aquatic Invertebrate Toxicity 850.1010 72-2A
Whole Sediment Acute Toxicity Invertebrates, Freshwater 850.1735 None
Acute Estuarine/Marine Toxicity - Fish 850.1075 72-3A
Acute Estuarine/Marine Toxicity - Mollusk 850.1025 72-3B
Acute Estuarine/Marine Toxicity - Shrimp 850.1025 72-3C
Whole Sediment Acute Toxicity Invertebrates, Estuarine/Marine 850.1740 None
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Table 35. Outstanding and Confirmatory Generic Data Requirementsfor Metiram and ETU

Guideline Study Name g‘jg;ﬁi:;i Old G’\l:(i)(.je”ne
Early Life Stage Fish - Estuarine/Marine 850.1350 72-4A
Life Cycle Aquatic Invertebrate - Estuarine/Marine 850.1350 72-4B
Aquatic Plant Growth - Tier | 850.5400 122-2
Seedling Germination and Seedling Emergence - Tier | 850.4225 122-1A
Vegetative Vigor - Tier | 850.4250 122-1B
Aquatic Plant Growth - Tier I 850.4400 123-2

* The study must be conducted under the current protocol.
** ETU data requirement

Labdling for Manufacturing-Use Products

To ensure compliance with FIFRA, manufacturing-use product (MUP) labeling must be revised
to comply with al current EPA regulations, PR Notices, and gpplicable policies. The MUP labdling
must bear the labeling contained in Table 36.

B. End-Use Products

Additional Product-Specific Data Requirements

Section 4(g)(2)(B) of FIFRA cdlsfor the Agency to obtain any needed product-specific data
regarding the peticide after a determination of digibility has been made. Regidtrants must review
previous data submissions to ensure that they meet current EPA acceptance criteriaand if not, commit
to conduct new studies. If aregistrant believes that previoudy submitted data meet current testing
gandards, then the study MRID numbers should be cited according to the ingructionsin the
Reguirement Status and Registrants Response Form provided for each product. The Agency intendsto
issue a separate product-specific data cal-in (PDCI), outlining specific data requirements.

Labding for End-Use Products

To bedigible for reregigration, labeling changes are necessary to implement measures outlined
in Section IV above. Specific language to incorporate these changesis specified in Table 36.
Generdly, conditions for the digtribution and sdle of products bearing old |abel g/labeling will be
established when the label changes are approved. However, specific existing stocks time frames will be
established case-by-case, depending on the number of productsinvolved, the number of |abel changes,
and other factors.
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C. L abeling Changes Summary Table
In order to be digible for reregistration, amend al product labels to incorporate the risk

mitigation measures outlined in Section 1. The following table (Table 36) describes how language on
the labels should be amended.
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Table 36. Summary of Labeling Changesfor Metiram

Description

Amended L abeling L anguage

Placement on L abe

Manufacturing Use Products

For dl Manufacturing Use
Products

“Only for formulation as a dry flowable fungicide for use on apples and potatoes.

Only for formulation as a dry flowable fungicide for Section 24(c) -- Specid Local
Need use on |eatherleaf fernsin Florida (FL980001).

Technical and end-use product labels must be revised to delete dl references to and
use directionsfor dl other formulations and use patterns.”

Directions for Use

One of these statements
may be added to alabel to
dlow reformulation of the
product for a specific use
or dl additiona uses
supported by a formulator
Oor user group

“This product may be used to formulate products for specific use(s) not listed on
the manufacturing use product label if the formulator, user group, or grower has
complied with U.S. EPA submission requirements regarding support of such

use(s).”

“This product may be used to formulate products for any additiona use(s) not listed
on the manufacturing use product labd if the formulator, user group, or grower has
complied with U.S. EPA submission requirements regarding support of such use.”

Directionsfor Use

Environmental Hazards
Statements Required by
the RED and Agency
Labe Policies

“Do not discharge effluent containing this product into lakes, streams, ponds,
estuaries, oceans, or other waters unless in accordance with the requirements of a
Nationa Pollutant Discharge Eliminations System (NPDES) permit and the
permitting authority has been natified in writing prior to discharge. Do not discharge
effluent containing this product to sewer systems without previoudy notifying the
local sewage treatment plant authority. For guidance, contact your State Water
Board or Regiond Office of the Environmental Protection Agency.”

Precautionary
Statements

End-Use Products I ntended for Occupational Use (WPS and non-WPS)
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Table 36. Summary of Labeling Changesfor Metiram

Description Amended L abeling L anguage Placement on L abel
PPE Requirements “Persond Protective Equipment (PPE)” Immediatey
fEsta[i)JI 'Srl]:d bya;re EED “Some materids that are chemica-resstant to this product are [registrant inserts glg’/ﬂ\‘/;tr_]g/belw
F%r r3|/ i OV\:C géct":) 3 correct materid(s)]. If you want more options, follow the ingtructions for category St |otnar>|/_| dst
rmulation for ection [insert A, B, C, D, E, F, G or H] on an EPA chemical-resistance category selection ements. Hazardsto
use on Apples and chat” Humans and Domestic
Potatoes ' Animds

“Mixers and loaders supporting aerid applications or use in chemigation sysems
and handlers dleaning up spills must wear:

- coverdls over long-deeved shirt and long pants
- chemica-resigtant gloves,

- chemica-resistant footwear plus socks,

- chemicd-resstant apron, and

- adust/mist filtering respirator (M SHA/NIOSH approva number prefix TC-21C),
or aNIOSH approved respirator with any N*, R, P, or HE filter.”

*|ngtructions to registrant: Drop the “N” type filter from the respirator statement if
the pesticide product contains or is used with ail.

“All other handlers must wear:
long-deeved shirt,

long pants,
- shoes and socks,

- chemica resstant gloves when gpplying by arblast sprayer, and

- adust/migt filtering respirator (MSHA/NIOSH approva number prefix TC-
21C), or aNIOSH approved respirator with any N*, R, P, or HE filter when
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Table 36. Summary of Labeling Changesfor Metiram

Description Amended L abeling L anguage Placement on L abel
applying by arblast sprayer and when flagging.”
*ngtructions to registrant: Drop the “N” type filter from the respirator atement if
the pegticide product contains or is used with oil.
“See engineering controls for additiona options and requirements’
PPE Requirements “Persona Protective Equipment (PPE)” Immediatdy
FStagl 'Sr;:?d byaglhe I;ED “Some materids that are chemica-resistant to this product are [registrant inserts ];?r”wv' r]g/below
F?)rrma/ etic?r\le I d)il(ed?or correct materid(s)]. If you want more options, follow the ingtructions for category S atemeltcw)tnsar{—lazar dsto
the 24(c) Special Local ([:Ir?f A, B, C, D, E, F, GorH] onan EPA chemical-resstance category selection Humans and Domestic
Need Use on L eatherlesf ' Animds
Ferns “Mixers, loader, applicators, and other handlers must wear:

- long-deeved shirt,

long pants,
- shoes and socks, and

- chemica-resstant gloves.

“See engineering controls for additiona options and requirements’
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Table 36. Summary of Labeling Changesfor Metiram

Description Amended L abeling L anguage Placement on L abel

Enginesring Controls: Enclosed Cockpits Immediatdy

Enclosed Cockpits for following/below

Aerid Applicators Precautionary

Handlers for Section 3 “Engineering Controls. Pilots must use an enclosed cockpit that meets the Statements Hazardsto

(apples and potatoes) and | requirements listed in the Worker Protection Standard (WPS) for agriculturd Humans and Domestic

Section 24(c) (lestherlesf | pesticides [40 CFR 170.240(d)(6)] and must wear along-sleeve shirt, long pants, | Animals

ferns) labels shoes, and socks.

Engineering Controls: Engineering Control Statement for Optiond Use (WPS Only) Immediady

Optional Use by Handlers following/below

for Section 3 (apples and Precautionary

potatoes) and Section “Engineering Controls: When handlers use enclosed cabsin a manner that meets Statements, Hazardsto

24(c) (leatherlesf ferns) the requirements listed in the Worker Protection Standard (WPS) for agricultura Humans and Domestic

labds pesticides [40 CFR 170.240(d)(5)], the handler PPE requirements may be reduced | Animds
or modified as specified in the WPS.”

User Safety Requirements | “Follow manufacturer’ s ingructions for cleaning/maintaining PPE. If no such Precautionary
ingtructions for washables exi<, use detergent and hot water. Keep and wash PPE | Statements. Hazardsto
separately from other laundry.” Humans and Domestic
“Discard clothing or other absorbent materials that have been drenched or heavily fAﬂ'mdS |mhne:eg||3:it5ely
contaminated with this product’ s concentrate. Do not reuse them.” olowing ¢

requirements
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Table 36. Summary of Labeling Changesfor Metiram

Description Amended L abeling L anguage Placement on L abel
User Safety “USER SAFETY RECOMMENDATIONS’ Precautionary
Recommendations Statements under:
Hazards to Humans and
“Usars should wash hands before egting, drinking, chewing gum, using tobacco, or Domesic Animas

using thetoilet.”
“Users should remove dlothing/ PPE immediately if pesticide getsinsde, then wash
thoroughly and put on clean clothing.”

“Usars should remove PPE immediately after handling this product. Wash the
outsde of gloves before removing. As soon as possible, wash thoroughly and
changeinto clean clothing.”

(Must beplacedina
box.)

Restricted-Entry Interva
for the Section 3 labdl
(apples and potatoes)

“Do not enter or allow worker entry into trested areas during the restricted entry
interval (REI) of 24 hours.”

Directionsfor Usg, in
Agriculturd Use
Requirements box

Restricted-Entry Interval

“Do not enter or allow worker entry into trested areas during the restricted entry

Directionsfor Use, in

for the (24(c) Specid interval (REI) of 24 hours.” Agriculturd Use
Loca Need Useon Requirements box
Lestherleaf Ferns)

Early Reentry Persond “PPE required for early entry to treated areas that is permitted under the Worker Directionsfor Use, in
Protective Equipment Protection Standard and that involves contact with anything that has been treated, Agriculturd Use

Interva for the Section 3
label (apples and potatoes)
and for the (24(c) Specid
Loca Need Useon
Leatherleaf Ferns)

such as soil or water, is.

- Covedls,

- Shoes and socks, and
- Chemicd-resstant gloves made of any waterproof materid.

Requirements Box
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Table 36. Summary of Labeling Changesfor Metiram

Description

Amended L abeling L anguage

Placement on L abe

Generd Application
Redtrictions

“Do not gpply this product in away that will contact workers or other persons,
ether directly or through drift. Only protected handlers may be in the area during
goplication.”

Pacein the Directions
for Use directly above
the Agriculturd Use
Box

Application Redtrictions
for Section 3 labds
(apples and potatoes)

Apples: Limit to 3 gpplications per year. Maximum application rate per gpplication
iIs3.61ba/A. (Labd dso must lig this as pounds of formulated product per acre)

Potatoes. Limit to 6 gpplications per year.

Directionsfor Use

Application Restrictions
for Section 24(c) labels

Leatherlesf Fern: Limit to amaximum of 1 gpplication per week and 10
applications per year.

Directionsfor Use

(leatherlesf ferns)

Environmental Hazards “This pedticide is toxic aquatic organisms. Do not apply directly to water, or to Precautionary

Statements Required by areas where surface water is present, or to inter-tidal areas below the mean high Statements. Hazards to

the RED and Agency water mark. Do not contaminate water when cleaning equipment or disposing of Humans and Domestic

Labd Policies equipment washwaters or rinsate. Apply this product only as specified on the Animds

labdl.”

Spray Dirift Labd "SPRAY DRIFT MANAGEMENT” Directionsfor Use

ngll.l'l:fe for Products “A variety of factors including weather conditions (e.g., wind direction, wind speed, under Qmerd

Applied asa Spray temperature, relative humidity) and method of application (e.g., ground, aerial, airblast, Preca_utl_ons or
Redtrictions and/or

chemigation) can influence pesticide drift. The applicator must evaluate all factors
and make appropriate adjustments when applying this product.”

Wind Speed
“Do not apply at wind speeds greater than 15 mph.

Temperature Inversions
“If applying at wind speeds less than 3 mph, the applicator must determine if @)

Application Indtructions
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Table 36. Summary of Labeling Changesfor Metiram

Description

Amended L abeling L anguage

Placement on L abe

conditions of temperature inversion exist, or b) stable atmospheric conditions exist at
or below nozzle height. Do not make applications into areas of temperature
inversions or stable atmospheric conditions.”

Other State and Local Requirements

“Applicators must follow al state and local pesticide drift requirements regarding
application of metiram. Where states have more stringent regulations, they must be
observed.”

Equipment
“All aeria and ground application equipment must be properly maintained and
calibrated using appropriate carriers or surrogates.”

Additional requirements for aerial applications:

1. “The boom length must not exceed 75% of the wingspan or 90% of the rotor blade
diameter.”

2. “Release spray at the lowest height consistent with efficacy and flight safety. Do
not release spray at a height greater than 10 feet above the crop canopy unless a
greater height is required for aircraft safety.”

3. “When applications are made with a crosswind, the swath must be displaced
downwind. The applicator must compensate for this displacement at the up and
downwind edge of the application area by adjusting the path of the aircraft upwind.”

Additional requirements for ground boom application:

1. “Do not apply with a nozzle height greater than 4 feet above the crop canopy.”
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Appendix A: METIRAM (CASE 0644): USE PATTERNS ELIGIBLE FOR REREGISTRATION

Application Type . ) Max. No. Minimum Pre-harvest
Formulation Max. Single of Apps.
Timing Retreatment Interval Restrictions/fComments
. [EPA Reg. No] App. Rate Per
Equipment Year Interval (PHI)
Apple
Do not combine or integrate the ‘ pre-bloom’ and
Foliar ‘extended application’ schedules. Applications after
80% Al bloom are prohibited. Ground applications may be
Pre-bloom schedule 36 - made in aminimum of 20 gal/A; aeria applications
D%ggo;\l;ge Iba/A 3 ! Not SIS(;CIerd may be made in aminimum of 10 gal/A.
erid or i ono more than ounds of active
Aerial [ ] (NS) D apply han 24 pounds of
Ground (Broadcast) ingredient per season. Do not graze livestock in
treated areas.
Foliar Do not combine or integrate the ‘ pre-bloom’ and
‘extended ' application schedules. Ground
Extended schedule 80% Al applications may be made in a minimum of 20 gal/A;
0 24 aeria applications may be madein a minimum of 10
. Dry Flowable . 7 7 7 .
Aeria or [7969-105] Iba/A gal/A. Do no apply more than 21 pounds of active
round (Broadcast ingredient per season.
Ground (Broad ingredi
Do not graze livestock in treated areas.
Potato
Foliar 14; VineKkill should occur 14 days prior to harvest.
. 3inCT, DE, Grazing of livestock in treated areasis prohibited.
0,
Aeridl, Ground 80% Al 1.6 FL, MA, ME, | Ground applications may be made in a minimum of
(Broadcast) or Dry Flowable A 6 5 o L L
Chemigation [7969-105] Iba/A MI, NH, NY, 15 gal/A; aerid applications may be made in minimum
OH, PA, RI, of 5 ga/A; and chemigation may be made only by
VT sprinkler irrigation systems.
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Appendix A: METIRAM (CASE 0644): USE PATTERNSELIGIBLE FOR REREGISTRATION

Application Type Max. No. Minimum Pre-harvest
Timing Eg;m:latlﬁn MAax. S;;?le of ?pps Retreatment Interval Restrictions/Comments
Equipment [ eg-Noj Pp- © e Interval (PHI)
Year
In addition to the maximum number of foliar
80% Al 0.105 applications permitted, a single seed treatment
Seed Treatment Dry Flowable Ib ai/100lbs of 1 5 NS application may be made on potatoes.
[7969-105] seed pieces
L eatherleaf Ferns
80% Al Limit to a maximum of 1 application per week and 10
Foliar Dry Flowable 1._6 10 7 NS applications per year.
Ground (Broadcast) [7969-105] IbalA
24(c) Special Loca Need (SLN) usein Floridaonly.
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Appendix B
Data Supporting Guideline Requirementsfor the Reregistration of Metiram

GUIDE TO APPENDIX B

Appendix B contains alisting of data requirements which support the reregistration for active
ingredients within the chemica case covered by thisRED. It contains generic data requirements that
aoply in dl products, including data requirements for which a“typica formulation” is the test substance.

The datatable is organized in the following formats:

1. Data Requirement (Columns 1, 2 & 3). The data requirements are listed in the order of New
Guiddine Number and appear in 40 CFR 8158. The reference numbers accompanying each
test refer to the test protocols set in the Pesticide Assessment Guidance, which are available
from the Nationd Technical Information Service, 5285 Port Royd Road, Springfield, VA
22161-0002, (703) 487-4650.

2. Use Pattern (Column 4). This column indicates the use paiterns for which the data requirements
aoply. Thefollowing letter desgnations are used for the given use patterns.

Terestrid food

Terestrid feed

Terrestria nonfood
Aquatic food

Aquatic nonfood outdoor
Aquatic nonfood industriad
Aqueatic nonfood residentia
Greenhouse food
Greenhouse nonfood
Forestry

Resdentid

Indoor food

Indoor nonfood

Indoor medica

Indoor residentia

OZZrA&~"IOMMUO®Y

3. Bibliographica Citation (Column 5). If the Agency has acceptable datain itsfiles, this column
lists the identification number of each sudy. Normally, thisisthe Master Record I dentification
(MRID) Number, but may bea“GS’ number if no MRID number has been assigned. Refer to
the Bibliography (Appendix D) for a complete citation of the studly.
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Appendix B. Data Supporting Guideline Requirementsfor the Reregistration of Metiram

New

old

Guideline | Guideline Requirement Use Bibliographical Citation(s)
Pattern
Number Number
PRODUCT USE CHEMISTRY
830.1550 61-1 Product I dentity and Composition All Not Applicable*
830.1600 61-2A Starting Materials and Manufacturing All 40507102
Process
830.1620 Description of Production Process All
61-2B 40507102
830.1670 Discussion of Formation of Impurities All
830.1700 62-1 Preliminary Analysis (Technical) All Data Gap*
830.6302 63-2 Color All
830.6303 63-3 Physical State All 00149526
830.6304 63-4 Odor All
- . New Data Requi
830.7050 None | UV/Visible Absorption All ew Data Requirement
(Confirmatory)
830.7200 63-5 Melting Point/Melting Range All 00149526
830.7300 63-7 Density, Relative Density, Bulk Density All 00149526
830.7840 -
830.7860 63-8 Solubility All 40507101, 40507102, 00157997
830.7950 63-9 Vapor Pressure All 00149526
830.7370 63-10 Dissociation Constant in Water All 40507102
830.7550 63-11 Octanol/Water Partition Coefficient All 00157997
830.7000 63-12 pH of Water Solutions or Suspensions All 40507102
830.6313 63-13 Stability All 00149526
ECOLOGICAL EFFECTS
850.2100 71-1A Awgn Acute Oral Toxicity, Bobwhite A.B.C | 40656001
Quail
71-2A Avian .Subacut.e Dietary Toxicity, A.B.c | 00108004
Bobwhite Quail
850.2200
Avian Subacute Dietary Toxicity,
71-2B Mallard Duck A, B, C | 00108005
71-4A Avian Reproduction, Bobwhite Quail A, B,C | 41082001
850.2300
71-4B Avian Reproduction, Mallard Duck A, B,C | 42539102

74 of 108




Appendix B. Data Supporting Guideline Reguirementsfor the Reregistration of Metiram

New Old Use
Guideline | Guideline Requirement Bibliographical Citation(s)
Pattern
Number Number
72-1A Fish Acute Toxicity, Bluegill Sunfish A, B, C | Data Gap*
850.1075
72-1C Fish Acute Toxicity, Rainbow Trout A, B, C | 43525001, 45933402
850.1010 72-2A Invertebrate Toxicity A, B, C | 44301101, Data Gap*
None 72-3A Acute Estuarine/Marine Toxicity, Fish A B, C New I?ata Requirement
(Confirmatory)
850.1025 79.38 Acute Estuarine/Marine Toxicity, A.B.C New I?ata Requirement
Mollusk (Confirmatory)
850.1035 79.3C Acgte Estuarine/Marine Toxicity, A.B.C New I_Data Requirement
Shrimp (Confirmatory)
8501300 | 72-4A | Early Life Stage Fish, Freshwater A B,c | New DataRequirement
(Confirmatory)
Life Cycle Aquatic Invertebrate, "
850.1350 72-4B Freshwater A,B,C | DataGap
854.1450 72-4D Early Life Stage, Estuarine/Marine Fish A, B, C | Reserved
850.1500 72-5 Life Cycle Fish A, B, C | Reserved
Whole Sediment Acute Toxicity New Data Reguirement
.17 N A,B .
850.1735 one Invertebrates, Freshwater .B.C (Confirmatory)
Whole Sediment Acute Toxicity New Data Requirement
850.1740 None Invertebrates, Estuarine/Marine AB.C (Confirmatory)
8504100 | 122-1A | Seedling Emergence, Tier 1 A B,c | New DaaRequirement
(Confirmatory)
8504150 | 122-1B | Vegetative Vigor, Tier 1 A, B,c | New DataRequirement
(Confirmatory)
8504225 | 12314 | Seeding Germination and Seedling A,B,C | Reserved
Emergence, Tier 2 on TEP
850.4250 123-1B Vegetative Vigor, Tier 2 on TEP A, B, C | Reserved
8505400 | 122-2A | Aquatic Plant Growth, Tier 1 on TEP A B,c | DadaGap New DataRequirement
(Confirmatory)
8504400 | 12308 | /AQuéticPlant Toxicity Test Using A,B,C | 43199601, Data Gap*
Lemma spp., Tier 2
850.3020 141-1 Honey Bee Acute Contact Toxicity A, B, C | 66220 (Duplicate of 132710)
TOXICOLOGY
870.1100 81-1 Acute Oral Toxicity, Rat A, B, C | 40497002, 40497005
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Appendix B. Data Supporting Guideline Reguirementsfor the Reregistration of Metiram

New Old Use
Guideline | Guideline Requirement Bibliographical Citation(s)
Pattern
Number Number
870.1200 81-2 Acute Dermal Toxicity, Rabbit/Rat A, B, C | 40497007, 40497008
870.1300 81-3 Acute Inhalation Toxicity, Rat A, B, C | 40497010
870.2400 81-4 Primary Eye Irritation, Rabbit A, B, C | 40497012
870.2500 81-5 Primary Skin Irritation A, B, C | 40497004
870.2600 81-6 Dermal Sensitization A, B, C | 40497006
. ) New Data Requirement
870.6200 81-8 Acute Neurotoxicity Screening Battery A,B,C (Confirmatory)
) ) 126738 (Acc. No 249885), 40290601,
870.3100 82-1A 90-Day Subchronic Feeding, Rodent A,B,C 42539101, 42595001
870.3150 82-1B 90-Day Subchronic Feeding, Nonrodent A,B,C | 31591 (Acc. No 242190)
870.3200 82-2 21-Day Dermal, Rabbit/Rat A, B, C | 40497001
. 164083 (Acc. Nos. 263914, 263915),
870.3465 82-4 90-Day Inhalation, Rat A /B,C 40044701, 40713301
. ) . 98449, 98450 (Acc. Nos.247209-
83-1A Chronic Feeding Toxicity, Rodent A,B,C 247213), 41163101
870.4100 _ _ o
83-1B Chronic Feeding Toxicity, Nonrodent A B.C | 42133101 42491401
(Dog)
870.4200 83-2B fﬂhgsz'ec Carcinogenicity (Feeding), A,B,C | 30245 (Acc. Nos. 242192, 242193)
83-3A Prenatal Developmental Toxicity, Rat A, B, C | 30565 (Acc. No. 242188)
870.3700
83-3B Prenatal Developmental Toxicity, Rabbit A, B, C | 40711401, Reserved
870.3800 g34 | 2GenerationReproductionand Fertility |\ o | 98431 (Acc. No. 247214), Data Gap*
Effects, Rat
Combined Chronic
870.4300 83-5 Toxicity/Carcinogenicity Study, Rt A, B, C | 24720913, 41163101
870.6300 83-6 Developmental Neurotoxicity Study, Rat A, B, C | Reserved
870.5100 Bacterial Reverse Gene Mutation Assay A.B.C | 0148682
Test
84-2 . . . .
870.5300 Detec.tlon of GeneMutanpnsm Somatic A.B.C | 00148680
Cellsin Culture, Mammalian
870.5385 Structural Chromosomal Aberrations A,B,C | 00163786
870.5900 Cytogenics A, B, C | 00148681
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Appendix B. Data Supporting Guideline Reguirementsfor the Reregistration of Metiram

New old Use
Guideline | Guideline Requirement Bibliographical Citation(s)
Number Number Pattern
870.5500 84-4 %:iﬁ;’:ﬁ;xgﬁ:gitm 9 A.B,C | 00149528
870.7485 85-1 General Metabolism, Rat A, B, C | 155160, 155161 (Acc. No 259892)
870.7600 852 Dermal Absorption (Penetration), Rat A, B, C | 155160, 155161 (Acc. No 259892)
OCCUPATIONAL/RESIDENTIAL EXPOSURE
875.2100 132-1A Foliar Residue Dissipation A,B,C | 41339901 (Apple DFR)
ENVIRONMENTAL FATE
835.2120 161-1 Hydrolysis A, B, C_| 00146764, 00155189, 00161937
835.2240 161-2 Photodegradation, Water A, B, C | 00155190, 00161938
835.2410 161-3 Photodegradation, Soil A, B, C | 00157031
835.4100 162-1 Aerobic Soil Metabolism Study A, B, C | 45906901, 45145203, 00155288
835.4200 162-2 Anaerobic Soil Metabolism Study A, B, C | 00155288, Reserved
835.4400 162-3 Anaerobic Aquatic Metabolism Study A, B, C | Reserved
835.4300 162-4 Aerobic Aguatic Metabolism Study A, B, C | 459334401
835.1240 Leaching A, B, C | 40576301, 00155288
835.6100 164-1 Terrestrial Field Dissipation Study A, B, C | 00161935, 41440801, 41440802
835.1950 165-4 Bioaccumulation in Fish A, B,C | Waved
RESIDUE CHEMISTRY
860.1100 171-2 Chemical Identity A, B, C | 40507102
860.1200 171-3 Directions for Use A, B, C | Product Labels
00088894, 00160789, 00160790,
70 | Naweo the Resicue rars B, c |00 atsosenz sicosent
43064001
860.1300
00088894, 00157034, 00160534,
171-4B Nature of the Residue, Livestock A,B,C 00161338, 41171601, 41695903,

41695904, 41695905, 41695906,
43064001
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Appendix B. Data Supporting Guideline Reguirementsfor the Reregistration of Metiram

New Oold Use
Guideline | Guideline Requirement Bibliographical Citation(s)
Pattern
Number Number
00063821, 00098644, 00098677,
00098689, 00157032, 00157033,
00160784, 00160785, 405400009,
. . 40540010, 40587401, 40587402,
171-4C Residue Analytical Method, Plants A,B,C 40587403, 40587404, 40581405,
860.1340 40587406, 41076201, 41076202,
41076203, 41076204, 41076205,
41076206, 42078601, 43357201
. . . 00098685, 00160639, 00160786,
171-4D Residue Analytical Method, Animals A,B,C 00161939, 42078601
860.1360 171-4M Multiresidue M ethods A, B, C | 40730001, 40730002
40540001, 40540002, 40540003,
40540004, 40540005, 40540006,
40540007, 40540008, 40540010,
40587407, 40587601, 40617401,
40617402, 40642101, 40642102,
40655101, 40655102, 40838901
Storage Stahility, Plants A,B,C ' ' ’
860.1380 171-4E 40962801, 41112201, 41112202,
41112203, 41112204, 41137601,
41188601, 41188602, 41188603,
41188604, 41188605, 41188606,
41188607, 41294401, 43064001,
43357201
Storage Stability, Livestock A, B, C | 40587601, 40962801
8601480 | 171-a3 | M@onitudeof Residuesin Meat, Milk, A,B,C | 40062801, 40063802
Poultry and Eggs
860.1850 165-1 Confined Rotational Crops A, B, C | 41904801, Data Gap*
860.1900 165-2 Field Rotational Crops A, B, C | Reserved
Pome Fruits Group
. . 40587406, 41076203, 41731801,
860.1500 171-4K Crop Field Trials (Apple) A B, C 41831501, 42036901, 43357201
Root and Tuber Vegetables Group
860.1500 171-4K Crop Field Trials (Potato) A, B, C | 40540009
Processed Food/Feed Grou
Processed Food (Apple) A, B, C | 40587402
860.1520 171-4L
Processed Food (Potato) A, B, C | 40540010

* Dataare not required for the unregistered TGAI.
* These studies were required under a previous DCI (GDCI-014601-16149), therefore data remain outstanding.
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APPENDIX B2

Data Supporting FIFRA Guideline Requirementsfor the EBDC Metabolite/Degradate ETU

Guideline Requirement Use Pattern MRID Citation
Guideline Number Study Title
New oid
ECOLOGICAL EFFECTS
850.1010 72-2A Acute Aquatic Invertebrate Toxicity - All 405910402, 46020901
Daphnia magna
850.1075 72-1 Acute Toxicity - Estuarine/Marine Fish All New Data Requirement (Confirmatory)
850.1025 72-3B Acute Toxicity - Estuarine/Marine All New Data Requirement (Confirmatory)
Mollusk
72-3C Acute Toxicity - Estuarine/Marine All New Data Requirement (Confirmatory)
Shrimp
850.1075 72-1A Acute Fish Toxicity - Bluegill All New Data Requirement (Confirmatory)
850.1075 72-1C Fish Toxicity Rainbow - Trout All 45910401, 46020903
850.1300 72-4B Life Cycle Aquatic Invertebrate for All Reserved - Potential New Data Requirement
freshwater and estuarine/marine
850.1400 72-4 Fish Early Life Stage for freshwater All Reserved - Potential New Data Requirement
and estuarine/marine
850.4400 122-2 Aquatic Plant Growth, Tier | All Data Gap*
123-2 Aquatic Plant Growth, Tier 1l All 45910403, 46020902 (supplemental), Data Gap*
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Guideline Requirement Use Pattern MRID Citation
Guideline Number Study Title
New Old
TOXICOLOGY
870.3700 83-3 Developmental Toxicity Study in All New Data Requirement (Confirmatory)
Rabbits
870.3800 83-4 2 Generation Reproductive Toxicity All New Data Requirement (Confirmatory)
Study
870.4100 83-1A Chronic Feeding Toxicity - Rodent All NTP Bioassay
870.4100 83-1B Chronic Feeding Toxicity - All 42338101, 42338102
Non-Rodent

870.6300 None Developmenta Neurotoxicity Study All New Data Requirement (Confirmatory)

None None Comparative Thyroid Toxicity Study in All New Data Requirement (Confirmatory)

Young and Adult Rats
ENVIRONMENTAL FATE

835.2120 161-1-SS Hydrolysis All 40466103
835.2240 161-2-SS Photodegradation - Water All 40466102
835.2410 161-3-SS Phaotodegradation - Soil All 40466101
835.4100 162-1-SS Aerobic Soil Metabolism All 40838701, 45156401, 45225101 (all supplemental)’
835.4400 162-3-SS Anaerobic Aquatic Metabolism All 00163335'
835.1240 163-1-SS L eaching/Adsorption/Desorption All 40588301 (supplemental)
835.6100 164-1-SS Terrestrial Field Dissipation All 00088923 (supplemental)

None 165-4-SS Bioaccumulation in Fish All Waived

* These studies were required under a previous DCI, GDCI-014504-16148, which was issued in April 1987. Dataremain outstanding.
T Registrants must completely characterize bound species to fulfill these guideline requirements.
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Appendix C

TECHNICAL SUPPORT DOCUMENTS

Additional documentation in support of this RED is maintained in the OPP docket, located in
Room 119, Crystd Mdll #2, 1801 South Bell Street, Arlington, VA. It is open Monday through Friday,
excluding legd holidays, from 8:30AM to 4PM.

Public docket OPP-2004-0078 initially contained preliminary risk assessments and related
documents as of November 24, 2004. Ninety days later the first public comment period closed. The
EPA then considered comments, revised the risk assessment, and added the formal “Response to
Comments’ document and the revised risk assessment to docket OPP-2005-0177 in December 2005.

All documents, in hard copy form, may be viewed in the OPP docket room or downloaded
and/or viewed viathe Internet at the following Federal Docket Management Docket (FDMYS) site:

http:/Aww.regul ations.gov

These documents include:

HED Documents:

1.

2.

Kit Farwdl. Metiram. Health Effects Division (HED) Human Health Risk
Assessment to Support Reregistration. June 13, 2005.

Chrigine Olinger. ETU from EBDCs: Health Effects Division (HED)
Human Health Risk Assessment for the Common Metabolite/Degradate
ETU to Support Reregistration. June 8, 2005.

FeleciaFort. Mancozeb, Maneb, and Metiram: Revised Aggregate Dietary
Assessment of the Common Metabolite/Degradate Ethylene Thiourea
(ETU) to Support the Reregistration including the Aggregate ETU
Drinking Water Assessment. May 26, 2005.

FeleciaFort. Metiram Acute, Chronic, and Cancer Dietary Exposure
Assessments for the Reregistration Eligibility Decision. June 1, 2005.
Chrigine Olinger. Metiram. Revised Residue Chemistry Chapter of the
Reregistration Eligibility Decision. June 23, 2005.

Timothy Dole. Metiram. 2nd Revised Occupational and Residential
Exposure Assessment and Recommendations for the Reregistration
Eligibility Decison Document. June 8, 2005.

LindaL. Taylor. Metiram. Reregistration Branch 1/Health Effects
Division Response to Comments by BAS- Corporation - Agricultural
Products [ dated February 22, 2005, March 14, 2005, April 7, 2005] . July
6, 2005.
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EFED Documents:

1 Gabe Patrick, Mohammed Ruhman, and Ronad Parker. Environmental Fate
and Ecological Risk Assessment for Metiram, Section 4 Reregistration for
Control of Fungal Diseases on Apples, Potatoes, Potato seed, Certain
Ornamental Plants and Tobacco Seedling Plants (Phase 3 Response). June
21, 2005.

2. Gabe Patrick, Mohammed Ruhman, and Ronald Parker. Environmental Fate
and Ecological Risk Assessment for Ethylenethiourea (ETU) a Common
Degradate of the Ethylenebisdithiocarbamate Fungicides (EBDCs):
Metiram, Mancozeb, and Maneb. A Part of EFED Section 4
Reregistrations for Control of Fungal Diseases on Various Crops, A
Forestry Use on Douglas Firs, Ornamental Plantings, and Turf. June 21,
2005.

BEAD Documents:
1 Richard Michell, Bill Phillips, and David Donddson. BEAD Deliverables for
the EBDC RED. May 23, 2005.
2. Jenna Carter. Usage Report in Support of the Metiram Reregistration.
March 31, 2005.
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Appendix D

CITATIONS CONSIDERED TO BE PART OF THE DATA BASE SUPPORTING THE

METIRAM REREGISTRATION DECISION (BIBLIOGRAPHY)

GUIDE TO APPENDIX D

1.

CONTENTS OF BIBLIOGRAPHY. This bibliography contains citations of dl studies
consdered rlevant by EPA in arriving at the positions and conclusions stated elsewhere in the
Reregidtration Eligibility Document. Primary sources for sudies in this bibliography have been
the body of data submitted to EPA and its predecessor agenciesin support of past regulatory
decisons. Sdections from other sourcesincluding the published literature, in those instances
where they have been consdered, are included.

UNITSOF ENTRY. The unit of entry in this bibliography iscadled a"sudy". In the case of
published materids, this corresponds closely to an article. In the case of unpublished materids
submitted to the Agency, the Agency has sought to identify documents & aleve pardld to the
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Appendix E
PLACEHOLDER FOR GENERIC DATA CALL-IN (DCI)
Thisis a placeholder for the generic data call-in, which lists confirmatory studies for the

active ingredient metiram that must be conducted as a condition of metiram’s continued
registration. The DCI will beissued at a future date.
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Appendix F
PLACEHOLDER FOR PRODUCT SPECIFIC DATA CALL-IN (PDCI)
Thisis a placeholder for the product specific generic data call-ins, which 1list studies

necessary for the reregistration of products containing the active ingredient metiram. The PDCI
will beissued at a future date.
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Appendix G

EPA'S BATCHING OF METIRAM PRODUCTS FOR MEETING ACUTE
TOXICITY DATA REQUIREMENTS FOR REREGISTRATION

In an effort to reduce the time, resources and number of animals needed to fulfill the acute
toxicity data requirements for reregistration of products containing METIRAM as the active ingredient,
the Agency has batched products which can be considered similar for purposes of acute toxicity.
Factors considered in the sorting process include each product's active and inert ingredients (identity,
percent compaosition and biologica activity), type of formulation (e.g., emulsifigble concentrate, aerosol,
wettable powder, granular, etc.), and labeling (e.g., Ssigna word, use classfication, precautionary
labeling, etc.). Note that the Agency is not describing batched products as "subgtantialy smilar” since
some products within a batch may not be considered chemically smilar or have identical use patterns.

Using available information, batching has been accomplished by the process described in the
preceding paragraph. Notwithstanding the batching process, the Agency reserves the right to require, at
any time, acute toxicity datafor an individua product should the need arise.

Regigrants of products within abatch may choose to cooperatively generate, submit or citea
single battery of sx acute toxicologica studiesto represent dl the products within that batch. It isthe
registrants option to participate in the process with al other regisirants, only some of the other
registrants, or only their own products within a batch, or to generate al the required acute toxicologica
studies for each of their own products. If aregistrant chooses to generate the data for a batch, he/she
must use one of the products within the batch asthe test materid. If aregistrant chooses to rely upon
previoudy submitted acute toxicity data, he/she may do so provided that the data base is complete and
valid by today's standards (see acceptance criteria attached), the formulation tested is considered by
EPA to be smilar for acute toxicity, and the formulation has not been significantly atered since
submission and acceptance of the acute toxicity data. Regardless of whether new data is generated or
exiding datais referenced, registirants must clearly identify the test materid by EPA Regidration
Number. If more than one confidentia statement of formula (CSF) exigts for a product, the registrant
mugt indicate the formulation actudly tested by identifying the corresponding CSF.

In deciding how to meet the product specific data requirements, registrants must follow the
directions given in the Data Cal-In Notice and its attachments gppended to the RED. The DCI Notice
contains two response forms which are to be completed and submitted to the Agency within 90 days of
receipt. Thefirgt form, "Data Call-In Response," asks whether the registrant will meet the data
requirements for each product. The second form, "Requirements Status and Registrant's Response,”
lists the product specific data required for each product, including the standard six acute toxicity tests.
A regigtrant who wishes to participate in a batch must decide whether he/she will provide the data or
depend on someone elseto do so. If aregistrant supplies the data to support a batch of products,
he/she must select one of the following options: Developing Data (Option 1), Submitting an Exigting
Study (Option 4), Upgrading an Exigting Study (Option 5) or Citing an Existing Study (Option 6). If a
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registrant depends on another's data, he/she must choose among: Cost Sharing (Option 2), Offersto
Cogt Share (Option 3) or Citing an Existing Study (Option 6). If aregistrant does not want to
participate in a batch, the choices are Options 1, 4, 5 or 6. However, aregistrant should know that
choosing not to participate in a batch does not preciude other registrants in the batch from citing his’her
studies and offering to cost share (Option 3) those studies.

Two products were found which contain Metiram as the active ingredient. These products have been
placed a no batch group in accordance with the active and inert ingredients and type of formulation.

Batching Ingtructions:

No Batch: Each product in this Batch should generate their own data.

NOTE: The technica acute toxicity vaues included in this document are for informationa purposes
only. The data supporting these values may or may not meet the current acceptance criteria

EPA Reg. No. Percent Active Ingredient

No Batch

7969-105 80.0
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Appendix H
LIST OF REGISTRANTS SENT DATA CALL-IN (DCI)

Thisisa placeholder for thelist of registrants, which will be generated at a future date,
just before the DCI is mailed.
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Appendix |

LIST OF ELECTRONICALLY AVAILABLE FORMS

Pedticide Regidtration Forms are available (in PDF format and require the Acrobat reader) at the EPA
internet Ster _http://www.epa.gov/opprd00Ll/forms/.

Print out and complete the forms. (Note: Form numbers that are bolded can befilled

The completed form(s) should be submitted in hardcopy in accord with the existing

Ingtructions
1
out on your computer then printed.)
2.
policy.
3.

Mail the forms, dong with any additional documents necessary to comply with EPA
regulations covering your request, to the address below for the Document Processing

Desk.

DO NQOT fax or email any form containing ‘Confidential Business Information’ or 'Sengtive
Information.’

If you have any problems accessing these forms, please contact Nicole Williams at (703) 308-5551 or
by e-mail at williams.nicole@epagov.

The following Agency Pesticide Regidtration Forms are currently avallable viathe internet:
a thefollowing locations:

8570-1  |Application for Pesticide Registration/Amendment http://www.epa gov/opprd001/forms/8570-1.pdf
8570-4  |Confidentia Statement of Formula http://www.epa.gov/opprd001/forms/8570-4.pdf
8570-5  |Notice of Supplemental Registration of Distribution of a  |http://www.epa.qgov/opprd001/forms/8570-5.pdf
Registered Pesticide Product _
8570-17 |Application for an Experimental Use Permit http://www.epa.gov/opprd001/forms/8570-17.pdf
8570-25 |Application for/Notification of State Registration of a http://www.epa.gov/opprd001/forms/8570-25. pdf
Pesticide To Meet a Special Loca Need
8570-27 |Formulator's Exemption Statement http://www.epa.gov/opprd001/forms/8570-27. pdf
8570-28 |Certification of Compliance with Data Gap Procedures  |http://www.epa.gov/opprd001/forms/8570-28.pdf
8570-30 |Pesticide Registration Maintenance Fee Filing http://www.epa.gov/opprd001/forms/8570-30. pdf
8570-32 |Certification of Attempt to Enter into an Agreement http://www.epa.qov/opprd001/forms/8570-32. pdf
with other Registrants for Development of Data
8570-34 |Certification with Respect to Citations of Data (PR http://www.epa.qov/opppmsdl/PR_Notices/pro8-5.pdf
Notice 98-5)
8570-35 |DataMatrix (PR Notice 98-5) http://www.epa.gov/opppmsd1l/PR_Notices/pr98-5.pdf
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8570-36

Summary of the Physical/Chemical Properties (PR http://www.epa.gov/opppmsdl/PR_Notices/pro8-1.pdf
Notice 98-1)

8570-37

Self-Certification Statement for the Physical/Chemical http://www.epa.gov/opppmsd1l/PR_Notices/pr98-1.pdf
Properties (PR Notice98-1)

Pesticide Registration Kit wWww.epa.gov/pesticides/regigtrationkit/

Dear Regidtrant:

For your convenience, we have assembled an online regigtration kit which contains the following

pertinent forms and information needed to register a pesticide product with the U.S. Environmenta
Protection Agency's Office of Pesticide Programs (OPP):

1.

The Federd Insecticide, Fungicide, and Rodenticide Act (FIFRA) and the Federal Food,
Drug and Cosmetic Act (FFDCA) as Amended by the Food Quality Protection Act
(FQPA) of 1996.

Pedticide Regigtration (PR) Notices

0P oW

|)Q o

83-3 Labe Improvement Program--Storage and Disposal Statements

84-1 Clarification of Labe Improvement Program

86-5 Standard Format for Data Submitted under FIFRA

87-1 Labd Improvement Program for Pesticides Applied through Irrigation
Systems (Chemigation)

87-6 Inert Ingredients in Pesticide Products Policy Statement

90-1 Inert Ingredients in Pesticide Products, Revised Policy Statement
95-2 Noatifications, Non-notifications, and Minor Formulation Amendments
98-1 Sdf Certification of Product Chemistry Data with Attachments (This
document isin PDF format and requires the Acrobat reader.)

Other PR Notices can be found at http://www.epa.gov/opppmsdLl/PR_Notices

3.

Pegticide Product Regidtration Application Forms (These forms are in PDF format and will
require the Acrobat reader).

a EPA Form No. 8570-1, Application for Pesticide Registration/Amendment

b. EPA Form No. 8570-4, Confidential Statement of Formula

C. EPA Form No. 8570-27, Formulator's Exemption Statement

d. EPA Form No. 8570-34, Certification with Respect to Citations of Data

e EPA Form No. 8570-35, Data Matrix

Generd Pegticide Information (Some of these forms are in PDF format and will require the
Acrobat reader).

a Regidration Divison Personnd Contact List

b. Biopedticides and Pollution Prevention Divison (BPPD) Contacts

C. Antimicrobias Divison Organizationa Structure/Contact List
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d. 53 F.R. 15952, Pesticide Registration Procedures, Pesticide Data Requirements

(PDF format)

e 40 CFR Part 156, Labdling Requirements for Pesticides and Devices (PDF
format)

f. 40 CFR Part 158, Data Requirements for Registration (PDF format)

g. 50 F.R. 48833, Disclosure of Reviews of Pesticide Data (November 27, 1985)

Before submitting your gpplication for registration, you may wish to consult some additiona sources
of information. Theseinclude:

1.

2.

The Office of Pesticide Programs website.

The booklet "Generd Information on Applying for Regigtration of Pesticides in the United
States’, PB92-221811, available through the Nationa Technica Information Service
(NTIS) at the following address:

Nationd Technicd Information Service (NTIS)
5285 Port Roya Road
Springfield, VA 22161

The telephone number for NTIS is (703) 605-6000.

The Nationd Pegticide Information Retrieva System (NPIRS) of Purdue University's
Center for Environmental and Regulatory Information Systems. This service does charge
afeefor subscriptions and custom searches. Y ou can contact NPIRS by telephone at
(765) 494-6614 or through their website.

The Nationa Pesticide Telecommunications Network (NPTN) can provide information on
active ingredients, uses, toxicology, and chemistry of pesticides. Y ou can contact NPTN
by telephone at (800) 858-7378 or through their website: ace.orst.edu/info/nptn.

The Agency will return anotice of receipt of an application for registration or amended
registration, experimenta use permit, or anendment to a petition if the gpplicant or
petitioner encloses with his submission a slamped, salf-addressed postcard. The postcard
must contain the following entries to be completed by OPP:

a Date of receipt;
b. EPA identifying number; and
C. Product Manager assgnment.

Other identifying information may be included by the gpplicant to link the acknowledgment
of receipt to the specific gpplication submitted. EPA will ssamp the date of receipt and
provide the EPA identifying file symboal or petition number for the new submisson. The
identifying number should be used whenever you contact the Agency concerning an
goplication for regidration, experimental use permit, or tolerance petition.
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To assg usin ensuring that al data you have submitted for the chemica are properly
coded and assigned to your company, pleaseinclude alist of dl synonyms, common and
trade names, company experimental codes, and other names which identify the chemica
(including "blind" codes used when a sample was submitted for testing by commercia or
academic fecilities). Please provide achemicd abdract system (CAS) number if one has
been assigned.
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