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The Environmental Risk Branch III has completed the environmental fate and effects review
(attached) for the proposed new uses of azoxystrobin. Because the amended product label also
allows aerial application for current uses that were régistered only for ground appiicatlon, those
uses also were reviewed for possible increased exposure of off-site plants and aquatic organisms.
ERB III's findings and conclusions are summarized below.

The review team would like to thank Henrv Nelson and Harry Craven for performing the
secondary reviews and Jim Lin and Ron Parker for providing refined aquatic EECs.

Environmental Fate

Degradation: Azoxystrobin is stable to hv drolysns but degrades through photolysis (water
and soil)

Metabolism' Azoxvstrobin 1s moderatelyv persistent in aerobic and anaerobic soils In
laboratory studies. several metabolites were observed. but only one (Compound 2) was detected at
a significant concentration (<10% of applied).

Mobility Based on the batch equilibrium K;'s values and the McCall's Mobility
Classification Scale. azoxystrobin showed immobility to low mobility in all tested soils. Three
major degradates (Compound 2. Compound 30 and Compound 28) were detected and tound to
have greater potential to move through soil than the parent compound.



- . a4, Texrestrial animals: Minimal acute and chropic risks are bfsinmed fir- histasiod s ncar:

Field Dissipation Azoxvstrobin slowly dissipated on the surface (0-6 inches) of non-
flooded soils. with DT, ranging from 8 to 24 days. while compound 2 was seen to leach into deep
soil (up to 18 inches) Other degradates were detected in the surface soils but at minimal
concentrations

An aquatic field dissipation study was conducted in rice paddies. Azoxystrobin residues were
detected in soil sediment immediatelv following the third treatment. and steadily declined to below
the limit of detection atter a year Residues in paddy water dissipated much more rapidly (between
7 and 8 weeks) than in soil. Degradate Compound 2 was observed at low levels in both
soil/sediment and water samples. with a shorter half-life in the water.

Ground and Surface Water Concerns

Although azoxystrobin is moderately persistent in laboratory studies, EFED believes that
ground water contamination resulting from azoxystrobin use is not of great concern, as the leaching
potential of this chemical is limited due to its high soil/water partitioning. Although a degradate
(Compound 2) possesses greater potential to move into ground water, it is unlikely that this’
degradate will pose a major ground water concern if azoxystrobin uses are limited to minor crops
(grapes. tomatoes. bananas. etc.) and to areas where soils are not permeable and the water table is
not shallow. Surface waters contamination by azoxystrobin could be of concern if spray drift and
runoff are not controlled.

Ecological Risks
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Freshwater animals: Acute LOC:s are exceeded for invertebrates and fish, although "high"
risk is expected only for invertebrates from application to turf. However, because the aquatic
EEC:s for turf are based on GENEEC, which is a screening model. they may be somewhat
conservative. Nevertheless, unless the registrant conducts monitoring studies demonstrating EECs
are below a level of concern for acute exposure. turf should be considered a candidate for restricted
use classification. For fish. the restricted use LOC is exceeded for turf, rice. roses, and Christmas -
trees, and the endangered species LOC also is exceeded for cucurbits, pecans, pistachios, tree nuts,
peaches. tomatoes. and bananas and plantains. For invertebrates. the restrited use LOC is exceeded
for turf, rice, cucurbits. pecans. pistachios, tree nuts, peaches, tomatoes. bananas and plantains,
Christmas trees. and roses: wheat also exceeds the LOCs for endangered species. '

Chronic LOCs are exceeded for freshwater invertebrates for applications to turf. rice
Christmas trees, and roses. ' .

Estuarine/marine animals Acute high risk to non-endangered and endangered
invertebrates is presumed for applications to turf and rice grown in coastal counties. LOCs for
restricted use and endangered species are exceeded for fish from applications on turf and rice and
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for invertebrates from applications on peanuts and tomatoes.

Chronic risk to invertebrates is presumed for all four crops (rice. turf. peanuts. tomatoes)
erown in coastal counties Chronic exposure might not occur in estuarine areas subject to tidal
flushing but should be of concern in areas where residue may accumulate in the water column.

Plants. Risk to non-endangered terrestrial plants, is low, but risk is presumed for
endangered species exposed to runoff and drift from treated turf. High nisk to aquatic plants is
expected for non-vascular species exposed to azoxystrobin from treated rice and turf. Risk to non-
endangered and endangered aquatic vascular species is expected to be low for all uses.

Risk Reduction Options

The registrant should consider lowering application rates, numbers of applications, and
increasing application intervals if feasible. especially for turf. Zeneca might also propose other
options for minimizing contamination of aquatic environments.

Data Requirements

A darta requirements table is attached. No additional fate or ecotoxicity data are required to
support the proposed new uses.

Endangered Species.Concerns

, Endangered species LOC:s are exceeded fg

s &

‘ estuarme/marme fish, estuarine/marine mvertebrates and terrestnal plants. Ze ' ag ress "

these concerns via the Endangered Species Task Force. ERBIII has attached a list of endangered
species potentially at risk from these uses of azoxystrobin. Please note that for the endangered
“clam group", the only use sites of concern are turf and rice.

Labeling

The product label has an appropriate "Environmental Hazards" section, including a ground
water advisory statement.

Contact Bill Erickson at 305-6212 if vou have any questions about this review.



ERBIII REVIEW
AZOXYSTROBIN - PROPOSED NEW USES

Use Characterization

Azoxvstrobin is a broad-spectrum fungicide currently registered for ground-spray
applications on turf, grapes. peanuts. pecans, peaches. bananas. and tomatoes. Zeneca is applyving
tor new uses to control diseases of almonds. tree nuts. plantains, Christmas trees. muscadines.
pistachios, rice. cucurbits (cucumbers. cantaloupe. gourd. pumpkin, squash. zucchini. watermelon.
honevdew melon. muskmelon). roses. and wheat. The proposed amended product labels will
allow aerial sprav applications and chemigation for all uses of azoxystrobin. including those
previously registered onlv for ground-spray application Azoxystrobin is tvpically applied in
alternating spray programs with fungicides having a different mode of action. and it may be tank’
mixed with other registered crop protection products.

Azoxystrobin is a B-methoxvacrvlic acid derivative whose chemical structure is based on
naturally occurring strobilurins. Strobilurins are produced by wood-decaying mushrooms to
inhibit invasion by other fungi. The mode of action is inhibition of mitochondrial respiration by
prevention of electron transfer between cytochrome b and cvtochrome c;.

Application information for the proposed new sites is tabulated below. Both ground and
aerial applications are proposed for all use sites.

Single Appl. Rate * Max No. ApplIteral T Max

Use Site (Ib ai A) Appl. (days) b ai/A'year
Muscadines 0.16-0.25 6 10-14 TS
Plantains 0.09-0 135 8 12-14 1.08
Almonds 0.19-02¢ 6 10- 14 L5
Tree \uts G157 20 5 7.2 12
Pistachtos D10-020 6 7-21 12
Rice 013-G30 3 7.4 "07
Cucurbits : 0.10-9.25 6 7-14 L.S
Christmas trees D19-% 25 8 ' 7-21 1.5
Ruses nos. 28 8 7-21 1.¢

Wheat 007 -420 2 not specified 0.4




Physical/Chemical Properties

Chemucal name Methyvi (E)-2-1 2-[6-(6-2-cvanophenoxyipyrimidin-4-yloxy]phenyi §-3-
methoxvacrylate

Common name Azoxystrobin (ICIAS304)

CAS = [31860-33-8

Molecular Weight. 403 4
Solubilitv in Waterr 6.7 mg'L at 20°C N HCO~ A0,
\apor Pressure. 8 2x 10" mm Hg at 20°C o
Chemical Number 128810

Empirical Formula:  C-.H,-N,O. Q\ Xy ™

Environmental Fate Assessment
Overview

Based on the acceptable and supplemental environmental fate data, the dissipation of
azoxystrobin may occur by microbial-mediated degradation (t, . = 7 to 23 weeks) and by leaching
and runoff However. the primary dissipation pathway of this chemical is photodegradation on
soil and in water; the half-lives ranged from 18 to 28 days for soil. and 11 to 17 days for water
while the dark control samples were stable throughout the studies (less than 5% degradation of
the parent compound for both water and soil). Laboratory data also show that azoxystrobin will
not hydrolyze in aquatic environments and is moderately persistent in aerobic (DT =54t0 164
days) and anaerobic soils (DT, = 49 to 56 days). However, the magnitude. of jts partitigning
coefficients (K, = 1.5 to 23 mL/g) should limit its leaching potential into the groun‘
note that. since azoxystrobin is mostly foliar applied to treat fungus on leaves, foliar interception
and subsequent photodegradation on foliage could substantially reduce the amount of
azoxystrobin reaching the soil and therefore available for leaching and runoff.

Transformation products of azoxystrobin (Compounds 2. 28, and 30) exhibit much lower
soil’/binding affinity (K, = 0.35 to 11 mL.g) than the parent compound, and thus possess greater
potential to leach through soils, in particular. compound 2 which is shown to be weakly absorbed
into soils. This degradate was detected in most of the laboratory studies in low to moderate
amounts and was also observed to leach through soil in the terrestrial field dissipation and the
aquatic soil dissipation studies

The following sections are summaries of the environmental fate studies. A detailed
discussion of each study is included in Appendix V1.
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Degradation and Metabolism

Hydrolysis (Guideline Reference Number 161-1) - Azoxvstrobin 1s stable over a 30-dav
study period. in pH 3 and 7 buffer solutions at 25°C and 50°C. and in pH 9 at 25°C. However at
50°C and in pH 9 solution. the half-life was estimated at 209 hours (8 7 davs). Several
transformation products were observed. but onlv two major compounds were 1dentified.
Compound 2 (maximum {0°e of total applied radioactivity at 292 hours (12.15 days)) and
Compound 20 (maximum 7°q of applied at 292 days).

Photolysis (161-2 161-3) - Azoxystrobin photodegrades under agueous conditions (pH
7 buffered solution irradiated with a Xenon lamp). Half-lives ranged from 11 to 17 Florida
equivalent summer davs. Six phototransformation products were identified: Compound 9
(maximum 15% of applied). Compound 13 (maximum!.7% of applied), Compound 21

. (maximum 5.6% of applied), Compound 24 (maximum 2.6% of applied), Compound 28

(maximum 8.9% of applied) and Compound 30 (maximum 2.4% of applied). The concentration
of compound 9, the major degradate, reached the maximum level at 5 to 10 days after irradiation,
then declined to less than 7°¢ at 30 days posttreatment. No observable pattern of formation and
degradation was observed for the other degradates. Azoxystrobin in the dark control samples
was stable .

Azoxystrobin also photodegrades in soil , with a DT, of 11 days. The calculated first
order half-lives ranged from 18 to 28 days. Eight transformation products were identified in
irradiated treatments, however no observable pattern of formation and degradation was observed:
Compound 3 (maxunum 0 7% of apphed) Compound 9 (mammum 9% of apphed) Compound

(maximum 5. 0% of apphed) Compound Ul13 (maximum 5.2% of apphed) Degradatlon of
azoxystrobin in the dark control was minimal.

Aerobic Soil Metabolism (162-1) - Azoxystrobin is moderately persistent to persistent
in the Hvde Farm soil (DT, = 54 days) and the Visalia soil (DT, = 164 days). The first order
degradation half-lives ranged from 72 to 164 days. Four metabolites were identified: Compound
2 (maximum 12 to 28% of applied), Compound 3 (maximum 3% of applied), Compound 28
(maximum 3.1% of applied) and Compound 36 (maximum 2.8% of applied). The concentration
of compound 2 was at maximum of 12 to 20% at 62 days, 9.5 to 15.2 % at 120 days then
declined to 1.4 to 5.5% at 365 days posttreatment, in the United Kingdom soils. In the Visalia
soil. compound 2 was found at 28% of applied at 365 days posttreatment. Volatile residues in
aerobic soils were tentatively identified as CO. (2 to 27% of applied).

Anaerobic Soil Metabolism (162-2 / 162-3)- Azoxystrobin is moderately persistent in
anaerobic mineral soils. The 50% dissipation time is 7 to 8 weeks in flooded sandy foam and
sandy clay loam soils. within 2.1 days in the test water, and 8.6 to 9.2 weeks in anaerobic soils.
The major transformation products observed in the test soils (water-soil systems) were:
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Compound 2 (maximum 68% of applied). Cempound 3 (maximum © 6°o of applied). Compound
28 tmaximum 4.2%, ot applied. predominantly in soil extracts). and Compound 36 (maximum

1 1°, of applied) The maximum concentration of compound 2 in water-soil systems was noted at
181 davs postireatment. then declined to 46 to 34% at 360 davs. In surface water. this degradate
ranged from 1910 21%0 at 181 davs and declined to 11 to 17% at 360 davs posttreatment [n soil
extracts. it ranged rrom 39 1o 48% at 181 davs and decreased to 35°0 at 360 days. The
cunwlative concentration of **CO, (volatile residues) was less than 3° o of applied radioactivity

Soil Microbial Effects - Studies showed that azoxvstrobin amendment to soils had an
increase of 6 to 12% in KCL extractable soil nitrate (NO,") concentration over the non-treated
contrels. and a negligible increase in ammonium (NH, ) The effect of amended soils on the
microbial activity associated with N mineralization and respiration i1s therefore minimal. Note that
this study is not a Subdivision N guideline study

Mobility (163-1)

Based on the batch equilibrium K;'s values and the McCall's Mobility Classification
Scale. azoxystrobin showed medium to low mobility in all tested soils. The Freundlich adsorption
coefficients (Ky's) ranged from 1.5 mL g (1 n = 0.90) in the Lilly Field sand soil to 23 mL/g (1/n
=0 90) in the NRTC silty clay loam. and the desorption coefficients from 2.3 mL/g (1/n = 0 84)
in the Lilly Field sand soil to 29 mL/g (1/n = 0.85) in the NRTC silty clay loam. Three major
degradates were identified: Compound 2 (K, = 0.35 to 6.8 mL/g; 1/n = 0.76 to 0.90), Compound

30(Ky= 0.27t0 4.2 mL/g; 1/n =0.92 to 0.96) and Compound 28 (K;=0.76 to 11 mL/g; l/n=

0.81 to 0.94). These results suggest that the degradates were more mobﬂe and had greater
potential to leach through soil than the parent compound.

‘.

All volatility studies for azoxystrobin were waived based on its low vapor pressure.

Field Dissipation

Terrestrial Field Dissipation (164-1) - Eight studies were reported on the field
dissipation of azoxystrobin and its transformation products. Results showed that azoxystrobin
dissipated in the surface soils with DT, values ranging from 8 to 24 days and calculated t, . values
from 28 to 83 davs. In every study. the maximum azoxystrobin concentration in surface soil was
observed immediately following the last application, then slowly declined to non-detected after
three 1o four months posttreatment. No parent residue was seen in soil deeper than 6 inches
Several transformation products identified in the laboratory studies were also detected in the field:
Compound 2. a major metabolite in both soii aerobic and anaerobic studies. was found 18 inches
deep into the soil profile at 377 days after the last treatment (California turf site); however. its
concentration in the 12 - 18 inches layer is non significant (<0.02mgkg). Compound 9 and
Compound 28 (photodegradation products) were found from immediately after posttreatment to
30 to 62 days after the third application in soil (0 - 6 inches). Compound 30, another
photodegradation product of azoxystrobin. was analyzed for but not detected at either site.



Aquatic Field Dissipation (164-2) - Field dissipation studies were conducted on tw o
sites (California and Mississippt). However. onlyv the Mississippi study was included in this
assessment. since the California study was incomplete. as it did not include the analyses of
floodwater flowing cut of the site

Azoxvstrobir was spraved at a total rate ot 0.9 Ib a.1./A (3 applicationsat 0.3 lba.1 A
each at inten als of 19 and 22 davs) to flooded sandyv loam and silt loam soil plots planted with
rice The parent compound dissipated rapidly in paddy water, with a mean half-life and a mean
DT,, of 4 davs and 13 davs after the final application. respectively. Residue concentrations in
paddy water reached a2 maximum of 0.208 mg | 2 days immediately following the first application.
decreased to 0 117 mg | after the second application and increased to 0.194 mg/l after the third
application On the day of the tinal draining o the paddies (9 days after the third application. the
concentration decreased to 0.026 mg/l. In soil cores. the parent compound reached a maximum
of 0.10 mg/kg immediately after the second treatment, then slowly dissipated to 0.06 mg/kg 184
days after the third treatment. and to 0 03 mg kg after 373 days. Four degradates were analvzed,
however onlv Compound 2 (R234886) was detected at below the detection limits (0.025 mg 1 and
0 .03 mg/kg for Mississippi water and soil samples. respectively).

Foliar Dissipation - The study was only submitted to assess the contribution of foliar
dissipation to the overall field dissipation process of azoxystrobin. Based on the reported data. it
was determined that foliar wash-off does not appear to be a major route of dissipation of

azoxystrobin. since there was no substantial increase in residues in the soil surfaces immediately
after rainfall.

Spray Drift T e e

e R e

201-1 Droplet Size Spectrum / 201-2 Drift Field Evaluation - No azoxystrobin-
specific spray drift studies were reviewed. The registrant, Zeneca, is a member of the Spray Drift
Task Force (SDTF) The SDTF has completed and submitted to the Agency a series of studies
intended to characterize off-target spray drift potential due to various factors, including
application methods. application equipment. meteorological conditions, crop geometry and
droplet characteristics. EFED is currently evaluating these studies. After its review, the Agency
will determine whether a reassessment is warranted of the potential risks from the application of
azoxystrobin to nontarget organisms

Terrestrial Exposure Assessment
EECs for Birds and Mammals

The estimated environmental concentrations (EECs) on food items following a foliar
application are based on Hoerger and Kenaga (1972) as modified by Fletcher et al. (1994)." The
predicted 0-day maximum and mean EECs expected on avian and mammalian food items
immediately following a direct single application of 1 1b av/acre are tabulated below. EECs for

OQ»



other application rates are presumed to increase or decrease proportionally with an increase or
decrease in the application rate

Estimated Environmental Concentrations on Avian and Mammalian Food Items (ppm) Following a Single
Application of [ lh aiVA*

EEC prom: EEC (ppm)
Food ltems Sredicted Mavmum Residue Predicted Mean Resduc
Short grass 40 ) 8s
Broadleat plants and Insects 135 45
Seads 15 7

' predicted maxinium and mean EECs tor a 1 Tb at A application rate are based on Hoerger and Kenaga (19721 as modified by Fletcher et
al. (19944

EECs resulting from multiple applications are estimated from EFED's "FATE" program
The EECs for each use site are determined from the maximum application rate, maximum number
of applications. minimum application interval. and a first-order degradation half-life. For
azoxystrobin. the soil metabolism half-life of 164 days is presumed to represent an approximate

~degradation rate on food items. The EEC for acute expo§ure is the highest one-day value and is

referred to as the peak EEC. The EEC for chronic exposure is an average value for a specified
tlme period that is based on the number of apphcatlons and the application interval.

Plants

Terrestrial plants inhabiting “dry” and “ setm-aqmmc areas may be &cposed to pesticides
from runoff, spray drift or volatilization. Dry areas are located adjacent to the treatment site and
are assumed to receive sheet runoff from one treated acre onto one untreated acre after each

, appllcatlon Semi-aquatic c areas are wetter sites located away from treatment sites, and they are
- assumed to receive channehzed runoff from10 treated acres onto 1 untreated acre after each

application. EFED's plag_t exposure scenario is based on the application rate, application method
(ground or air). and the water solubility of the pesticide. The amount of pesticide that runs off is
a proportion of the application rate and is assumed to be 1%, 2%, or 5% for water solubility

| .- values of <10 ppm, 10-100 ppm, and >100 ppm. respectively. Spray drift froma ground
“application is assumed to be 1% of the application rate and drift from aerial or airblast

applications is assumed to be 5% of the application rate. For an aerial application, EFED assumes
an application efficiency of 75%. Degradation of active ingredient off-site is assumed to be 164
days. based on the soil metabolism half-life. Formulas for calculating runoff and drift onto off-site

areas are presented in Appendix L.
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Since azoxy: strobm is a new chemical, monitoring data are not available to confirm

surface and ground water re51due from actual use conditions. Drinking water values are estlmated




using GENEEC (surface water) and SCI-GROW (ground water) models. However, if LOCs are
exceeded based on the screening EECs derived trom GENEEC, refined aquatic EECs will be
generated using the PRZM EXAMNS model

Ground Water

EFED believes that in spite of its relativelv high persistence in soils used in laboraton
studies. the leaching potential of azoxystrobin is limited due to the magnitude of its soil/water
partitioning (K, = 1.5 to 23 mL/g). Transformation products of azoxystrobin (Compounds 2. 28
and 30). on the other hand. exhibit mobility properties of pesticides found in ground water.
especiallv Compound 2 Its leaching potential is therefore expected to be high since it is not as
stronglv adsorbed in soils as the parent compound. However, based on the field dissipation
studies. it is unlikely that this degradate will pose a major ground water concern. At a total 3 Ib
a.i./A application. compound 2 was detected in the surface soil and in the 6 - 18 inches soil layers.
However. its concentration in thel2 - 18 inches soil layer is non significant (<0.02 mg/kg).
Additional fate data is necessary to accurately assess the environmental risk of this degradate. if
azoxvstrobin uses greatly exceeded the field study application rate.

According to the SWAT Team Second Interim Report, dated June 20, 1997, the SCI-
GROW estimated concentration of azoxystrobin on turfis 0.06 ppb. Inputs and outputs for SCI-
GROW are provided in Appendix II. Turf was chosen as to provide an upper-bound estimate for
ground water contamination since it has the highest application rate among all proposed uses (9
applications per year, with a 10-day interval and a rate of 0.55 Ib. ai/A/application). A
quantitative SCI-GROW estimate for Compound 2 was not feasible due to insufficient fate data.

th,
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Surface Water

Although foliar interception and subsequent photodegradation on the foliage and soil will
reduce the amount of azoxystrobin available for runoff, EFED believes that the azoxystrobin can
potentially contaminate surface waters through spray drift, penetration of the canopy to the soil
surface at application. and foliar washoff followed by runoff. Based on the half-lives (t, , =49 to
164 days). azoxystrobin is expected to be available for runoff for several months. Its soil/water
partitioning (K, = 1.5 to 23 mL/g) also indicates that runoff could be more by dissolution as
opposed to adsorption on eroding soil. Since photolysis (DT, = 11 to 17 days) is the major route
of degradation for azoxystrobin. the dissipation of this chemical in water is likely to be dependent
on phvsical components of the water (e.g.. sediment loading, depth. etc.) which have effect on
sunlight penetration. Azoxystrobin should therefore be less persistent in clear shallow water
bodies. but will probably be more persistent in turbid and/or deeper waters, particularly those with
long hvdrological residence times. The soil/water partitioning values (K,’s) indicate that the
concentrations on suspended or bottom sediments should be higher than those of sediment pore
water and water column. Sediment bound azoxystrobin can potentially desorb (assuming
equilibrium conditions where K4 - Ky4.) into the dissolved water column, however, dissolved
azoxvstrobin is not expected to bioaccumalate (K, = 316.22) in fish tissues. Sediment bound

€



azoxvstrobin is also expected to be moderatelv persistent (t,, = 49 to 164 davs) as suggested by
persistence in aerobic and anaerobic soils.

Transformation products of azoxystrobin (Compounds 2. 28 and 30) have the potential
to mote nto surface waters. in particular Compound 2 This degradate has relatively low
soil water partitioning coetficients (K, = 0.35 to 10 mL g) and some persistence in laboratory and
field studies Therefore Compound 2 should be available for runoff via dissolution in runoff
water. but tor a shorter time period than azoxyvstrobin.

Uncertainties in the surface water assessment for azoxystrobin are the extent of foliar
interception and rates of foliar dissipation. the dissipation of azoxystrobin from spray drift. the
adequacy of the K, model to describe azoxvstrobin partitioning in mineral soils, and the
degradation rate of azoxvstrobin and its transformation products in aquatic environments. These
uncertainties could be partially addressed with additional data on foliar dissipation and aquatic
metabolism for azoxvstrobin.

Tier | GENEEC modeling indicates the maximum surface water concentration of
azoxystrobin on a variety of crops ranges from 141 for turfto 13 pug/L for wheat. For aquatic use
(rice) a modified GENEEC estimated an acute 1-day EEC of 117 pg/L and chronic 56-day of 95

ug/L. The input values and screening EECs for surface water are provided in Appendices II1 and
Iv.

Refined Aquatic Exposure

Tier II estimated environmental (EEC) surface water coricentrations y calculated for
azoxystrobin on almond. cucurbits, grapes, and peanuts using the Pesticide Root Zone Model
(PRZM 3.1) and the Exposure Analysis Modeling Systems (EXAMS 2.97.5). The input and
more detailed tabular output values, and the cumulative exceedance curves for the
PRZM/EXAMS runs are provided in Appendix V.

EECs for Aquatic Exposures - Water Column Dissolved Concentrations (ppb or »g/L):

Crop Application | Application Peak 4-dav 21-day 60-day 90-day
method rate Initial average | average | average | average | vearly
applinterv | (ppb) [ (ppb) | (ppb) | (ppb) | (ppb) (ppb) |
Almond Aurblast/ 0.251b avA 4.1 4.1 38 3.5 32 - 2.1
Aenal 6/10 dayvs
Cucurbits | Aenal 025 b airA 32 21 30 28 26 14
6,7 days
Grapes Airblast/ 0.25 b avA 5 49 46 4.2 3.9 27
Aenal 6/14 :
Peanuts Aenal udlbarA 113 111 103 9.5 88 4.1
2/30
8

4
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Ecological Toxicity Data
Birds. Acute and Subacute
An acute oral toxicity study using the technical grade of the active ingredient (TGAL) is

required to establish the toxicity of azoxyvstrobin to birds. The preferred test species is either
mallard or northern bobwhite Results of this test are tabulated below.

Avian Acute Oral Toxicity

L D% Tovar . MRID Ne Study
Species "o i mg A Categon - tAuthor Year: Classification
Northern rorwhite 96.2 2000 practically 43678108 core
olthys rrzinian nontoxic tHakin et a! 1992 :
Mallard 96.2 2507 not determined 436781-09 supplemental’®
rinas plar ravn: 2o (Hakin et al. 1992y

a0 mortahity :
- one mortainy ovcurrad at 2000 mg kg

? because seteral test birds vomited food containing the test substance. an LDS0 could not be determined

The core Study for northern bobwhite established an LD50 >2000 mg/kg which
categorizes azoxystrobin as practically nontoxic to birds on' an acute. oral basis. The gundelme

(71-D)is ﬂx]ﬁlled(MRID 436781-08).

Two subacute dxetary studies using the TGAI are requu’ed to establish the toxicity of
azoxystrobin to birds. The preferred test species are mallard and northern bobwhite. Results of
these tests are tabulated below

Avian Subacute Dietary Toiiéity

o 7 LCS0 Towsity ~°°°  MRID No. Study
Species ’ 0 *ya1 - {ppm) Catzgon vAuthor Yeéars Classification
Northern bobwhite P 962 -s200 . practically . 43678110 core
"’."_oimu.fr»;; v2in1ancis : : nontoxic (Hakin etal.. 1992)
Malfard L R -£200° pratically. . 436781-11 core
tdnas platravncacs. ' noatoxic (Hakin et al.. 1992)

one mortaiit occurred at 65¢ ppm but was ot constdered to be treatment-refated
* no mortahi .

Because the LC 50 values for mallard and northein bobwhite exceed 5000 ppm.

azoxystrobin is categorize 'd_aas practically nontoxic to blrds na dletary basns The szuldelme (71--
2) is fulfilled (MRIDs 436781-10. 436781-11) .
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Birds. Chronic

Avian reproduction studies using the TGALI are required for azoxvstrobin because: (1)
multiple applications mav subject birds to repeated or continuous exposure during or preceding
the breeding season. and (21 azoxystrobin is stable in the environment (soil aerobic metabolism
halt-lite = 164 davs) to the extent that potentiallv toxic amounts may persist on food items. The

preferred test species are the mallard and northern bobwhite Results of these tests are tabulated
below :

Avian Reproduction Findings

) NOEC 1 OEC Attected - ARID No Study
sSpectes %0 33 ' ppm) Endpoints ( Author Year) Classification
\allard . 96 2 NOEC = 1200 ¢gg production 436781-13 core
Anus nianravnchos - LOEC = 3000 (Cameron ¢t al. 1994)
Nerthern bobwhate 90 2 NOEC - 1200 egg production | 444523.01 core

ToLAKS Tirgimianus ZOEC = 3000 ) ) tGallagher et al. 1997)

Based on a significant reduction in the number of eggs laid by mallards and bobwhite

dosed at 3000 ppm. a chronic NOEC of 1200 ppm is indicated for birds. The guideline (71-4) is
fulfilled (MRID 43678 1-13. 444 3-01).

Mammals, Acute and Chroxiic

Wild mammal testing is required on a case-by-case basis, dépending on the-tésults of
lower tier laboratory mammalian studies, intended use patterns, and pertinent environmental fate
characteristics of the pesticide. Laboratory rat or mouse toxicity values obtained from the
Agency's Health Effects Division usually substltute for wild mammal testmg The avallable data
for azoxvstrobin are tabulated below. o

Mammalian Acute and Chronié;'_rl'gxicit_\ .

“Towewy - - Tomemty o MRID

Speotes 25 a1 - Value ___ Categorv - No.

* sboraten rat 22 LDSO $000mgkg practically 436781-22
FIttus norvegicus: : . nontoxic

Lab rat ; ' NOEC = 300 ppm ma 43678144

'L()EL 156G ppm

Rabbit EC = 16.500 ppm na L - ] 440587-01

EC 16‘-00pgm : AR




Based on the acute oral test with the laboratory rat. azoxystrobin is considered
practically nontoxic to small mammals on an acute oral basis. Decreased pup body weights of
first and second generation pups. reduced food consumption and increased liver weights in
temales. histopathologically observed cholangitis. and increased weanling liver weights for both
generations were reported at a test level of 1500 ppm in a rat two-generation reproductive studv
o tetal toxicity occurred in rabbits dosed at up to 16,500 ppm in a developmental study.

Insects
A honey bee acute contact study using the TGAI is required for azoxystrobin because its

use on crops may result in honey bee exposure. Formulation testing is not required for
azoxvstrobin. but a studyv was submitted and reviewed. Results of these tests are tabulated below.

Nontarget Insect Acute Contact Toxicify

LDs0 Toxicity \RID No. Studv
Spesias “aat 1.8 hee) Category tAuthor Y ear) " Classification

Honzy bes 96.2 200 practically 436781-66 A core
sApe meiliferay nontoxic (Gough et al. 1993)

Honey hee’ e 200 practically 436781-67 core
nontoxic {Goughet al. 1994)

‘ ‘ } These tests indicate that azoxystrobin is practically nontoxic to bees on an acute contact
- basis. The guideline (141-1) is fulfilled (MRID 436781-66). :

‘Other invertebrates
The studies summarized below were not required but were submitted and féi{ieviéed.

Toxicity. to earthworms, beetles, and flies

o . - MRIDNo.

Spesies %5 ai Toxicity . - Lo o - (AuthorYear) i 2
Earthworm 962  LCS0=278wmgaike = S 13678168 supplemental! - g
1Eisenia 16etida) (Flenung et al. 1993) :
Hoverthh 28 ae. larvae produced was sigmificantly adversely 436781-70 supplemental®
«Erisirphiis haiteatus affected at a test concentration of 0.22 Ib at acre. {Coulson et al. 1994) =

’ the only concentration tested T . o
Carabid beetle 237 noadverse affects at testconcentration of 0.221b 43678169
1FPoecilns cupreus: ai acre. the only Soncentration tested,: - - {Yarsdon and Farreily B

LN e .-\"" R 19941 N - o4

T net a guideline requirement




The studies are not guideline requirements but provide supplemental information on the
zaxicits of azoxystrobin to earthworms. tlies. and beetles

Freshwater Fish. Acute

Two freshwater tish toxicity studies using the TGALI are required to establish the toxicity

of azoxvstrobin to fish. The preferred test species are rainbow trout (cold-water species) and
bluegii suntish (warm-w ater species). Resuits of these tests are tabulated below.

Freshwater Fish Acute Toxicity

Tewt }n L Touom MRID Ne Study
apasis T dt Condiions 1poby Category Author Year) Classification
Rainh:ow trout 9o 2 tlow-through 470 highly toxic 436781-15 sore
Tar_oe mInn YLKISSE (measured) {Craig et al. 1992)
oo sunfisk 262 flow-through 1oy modgzrately toxic 4367R1-14 sore
G AU {measurad) (Sankev et al. 1992)

The lowest LCX0 &alué (rainbow trout) is between 0.1 - 10 ppin which categorizes
azoxystrobin as highly toxic to freshwater fish. The guideline (72- l) is fulfilled (MRIDs 436781-
14. 436781-15).

Freshwater Fish, Cl_lronic ‘

A freshwater fish early hfe-stage test usmg the TGAI is requ:red for azoxystrobm,
because active ingredient may be transported to water from the proposed us" sites, the rainbow
trout LC50 (0.47 ppm) is less than 1 mqfl and peak aquatic EEC:s for all us except almonds
exceed 0.01 of the fish LC50 (0.01 x 470 .ppb = 4.7 ppb). The preferred test specnes is the
rainbow trout. Results of chromc testmz are tabulated below_, W :

Freshnater Flsh Eacly Li!’é-Smge Tbiiéirf

cove Tet NOE Study
Species Yo 2t Conditions -~ 1pph) K -\mhov 3z ear) Classtfication
Fath<ad munnew 962 flonthrough  NOEC = 147 _ 436781-20' - core
T mer o oo owmglas imeasured) LOEC = 193 " - {Rhodes et al. 1994)

the 22 'metn. Tiean of the NOE C and LOEC

?’f&

An \/IATC of 168’ ppb is mdtcated Vba‘ d on SIgm
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Freshwater Invertebrates. Acute

A test using the TGAI 13 required to establish the toxicity of azoxystrobin to freshwater

aquantic i ertebrates The preterred test species is the water flea (Daphma magna). Test results
are tabulared relow

Freshwater Invertebrate Acute Toxicity

Text 48-h ECSe Toxwaty MRID No. Study
Speois R Conditton~ (ppbd Category Author Year) Classification
R a6 2 tati. %0 highly toxic 436781-16 core
LT L Cmzasured . (Rapley et al. 1994)

. Because the EC50 is between 0.1 - 1 ppm. azoxystrobin is categorized as highly toxic to
aquatic invertebrates on an acute basis. The guideline (72-2) is fulfilled (MRID 436781-16).

Freshwater Invertebrates, Chronic

A freshwater aquatic invertebrate life-cvcle test using the TGAI is required for
azoxvstrobin. because active ingredient may be transported to water from the intended use sites,
the daphnid acute EC50 (0.259 ppm) is less than 1 mg/l, and peak aquatic EECs for all uses

" exceed 0.01 of the daphnid EC50 (0.01 x 259 ppb = 2.6 ppb) . The preferred test- spec1es is the

water flea (Daphnia magna). Results of this test are tabulated below

oy« )

e

_ Freshwater Aquatic Invertebrate LifebCycle Toxicity - .

21-day

Test NOECLOEC  MATC' ‘Eddpoit  MRIDNo.: - - Stdy
$pecies %9 at Conditions (ppb) : (ppb) - "Affected g (Aulhor'\'ear) ' Classification
Water ,m' 962 = saticremewal  NOEC =44 L noveung LaTI2L

Tigmons maen 1measured) "LOEC =84 ° ) (Raplewetal 1994)

4

. the zeometric mean of the NOEC and LOEC

RN »A‘ytrq

;:‘\%u}:a;

The tests mdtcate an MATC of 61 ppb based on smmﬁcant adverse eﬁ"ects on'the -

number of young produced by adult daphmds The guudelme (72-4b) is fulﬁlled (MRID 43678 1-
21) :

Estugr,‘in ‘ /l\rlglji'nye«lfjsh. éc é‘te



EstuarinesMarine Fish Acute Toxicity

Test ) Ju-t LCSe Tostan ARID Ne Study
Npeoies o Conditions prie Categon + Author Yoar: Classification
Sheopaftead wor Y62 Now-through wTe nighe lew . A307R1-17 ’ wore
S e e LI tmesured 1Sankey et al. 1992

Because the LC30 is between 0.1 - 1 ppm. azoxystrobin is considered highly toxic to
estuarine‘marine fish on an acute basis. The guideline (72-3a) is fulfilled (MRID 436781-17).

Estuarine/Marine Invertebrates. Acute

Acute toxicity testing with estuarine/marine invertebrates using the TGAI is required for
azoxystrobin. because the active ingredient may be transported to the estuarine/marine
environmen: from its use on crops grown in coastal counties The preferred test specres are mysid

shnmp and eastern oyster. Test results are tabulated below

Estuarine/Marine Invertebrate Acute Toxicity

Test 96-h ECS0  Tomciny ARIDNo. Study

Species % ai. " Conditions . LC50 {ppb) Category (-\mhor\w) Clamﬂeauon
Muysid shrimp 962 . satic $6  veryhighly 43678118 core
tdmenicamysis »ahia) (meawred) © toxic (Kent et al. 1993)

Pacific oyster 962 sutic 13000 moderately 436781-19 core

(Craxmm) . (pominal) L texic - Lt (Kﬂt#d.lm)
larvae ) . S :

The lowest toxicity value (mysrd LC50) is <0. 1 ppm, Wthh categorizes azoxystrobm as
‘very highly toxic to estuarme/manne invertebrates on an acute basrs The gurdelme (72-3b. and
T’-.ac) is fulfilled (MRID 436781£18. 436781 19).

Estuanne/Manne [m ertebrates, Chromc

An estuanne/manne inv ertebrate hfe—cvcle test usmg the TGAI is requxred for
azoxystrobin. because active ingredient may be transported to estuarine/marine waters, from its
use on.crops grown in coastal counties. the mysid shrimp acute EC50 (56. ppb) 1 is less than I mg/l.
and aquatic EECs are greater than 0.01 of the mysid shrimp acute EC 50.(0.01 X 56 ppb = 0.56
ppb). The preferred test specres is the mvsrd shnm Test results are tabulated ‘below




Estuarine/marine Iny ertebrate Life-Caele Toxieity

Sh-day .
Test NOEC LOTC SIATC Eadpomt MRID No Study
SPvvtes S Conditpere by orhy Artectad v Author Year) Clasalicatien
Lhusid sanmp il Hone-threg s NOFC 9§ T ~unval 44432342 RUN
Dearooe omeasures LOEC - 1o reopr~duction (Hoeretal 19970

(he geemetric mean of the NOEC and LOFC

The guideline requirement (74-2b) is fultilled (MRID 444523-02)
Terrestrial Plants

For pesticides that are not herbicides. terrestrial plant testing is required only on a case-
bv-case basis (e.g.. labeling bears phytotoxicity warnings. incident data or literature indicate
phvtotoxicity). Data are required for azoxvstrobin. because the labeling bears a warning that the
product has been shown to be extremely phytotoxic to some apple varieties. The required data
include a Tier I/II seedling emergence study and a Tier L'II vegetative vigor study Results of Tier
I and Tier II testing are presented in the following three tables




Nontarget Terrestrial Plant Scedling Emergence Toxicity (Tier §y’

Enapoint AMRID No Study
Spectes \teted *u Infubition « Author Y cars Classification
\Monocots
Com dnwergin 144 $307%i-50 core

e I Y

Canning etal. [994

Meadow foscue damage LS
tFestie s prateisin

Purple nutsedg: In waight £2
(CVperiey rotirdtst
Winter wheat dr werght 2de
1 TrHICIHE GesTTet
Dicots: ' T e B 4 ® s :
Carrot damage’ 332

(Dancus cdroia:

Sovbean damage 10.2
1CHycine max

Cocklebur damage 16.1
(Xanthium stramarium

Moming glon dry weight 10.1
{Ipomoea hederacea;

Rape drv weight 27.2

(Brassica napus)

" Sugar beet dry weight - 112
(Beta vulgaris)

Velvetleaf dry weight . 148 ' ’
(4butilon theophrastr) ' i

U TEP (51.6%) testing at 1 1b ai A. the maximum application rate
* * only the most sensittve endpoint has been abulated for each species

For Tier | seedling emergence. carrot (damage) is the most sensmve dlCQt a_pd “heat E
(drv weight) is the most sensitive monocot. Only carrot and rape exceed thetrigger (>25%
inhibition) for Tier II testing. Tier II testing with those two species are tab_u_lated below.




Nontarget Terrestrial Plant Seedling Emergence Toxicity (Tier [D
Endpomt L 2% Egns MRID No. Stud
CNpeaies e Ateated! o\ hai (Author Year: Classification
[BJNEN
Carret fle dn wenht b 1T 42678100 core
ey cdeolan (Exerentevtal 1995
Rape e muergence 2 £s
1B inaicu NapRsi
oniv the most <ensitive endpont 1< tabulated
For Tier II seedling emergence. carrot (dry weight) is the most sensitive of the two
species tested.
Nontarget Terrestrial Vegetative Vigor Toxicity (Tier I)!
Endpoint N MRID No. Study
Spectes ] Affected” " 74 Inhibiwon (Author Year) Classification
Monocots: .
. Com dry weight 8.7 436781-58 , " core
) (Zea mays) ) (Camning et al. 1994)
Purple nutsedge  dryweight 29 : o
(Cyperus rotundus) : . L. oern el e . -
Winter wheat dryweigh = - 49 .
(Triticum aesuvwmy :
Wild oat : dry weight i 1.4
tAvena fatuai :
Drcots:
Sovbean - damage 02
’ TENTCT TS VR o — o
Co.cklebur' . .. damage . 0.3 :
Xanthium strumariony ) T S
\Mormung glon . damage { »

«/momova hederacea)

Rape - dry weight 6"

Srgssicd napus

Sugar beet damage . R
-Beta vulgarisi ‘
o o . e B ’ -_ N
Velvetleof dimage N Aot
-A~utslon theophrastin ) N

TEP (S1.6"ar tesupg-at U b ar A, the masinmum fabel rate

* oal the most sensitive endpoint has beentabulated for each <pecies




“ \‘\
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For Tier I vegetative vigor. rape (drv weight) is the most sensitive dicot and wild oat
(drv weight) 1s the most sensitive monocot. Because all species tested were inhibited less than
25%. Tier 11 testing 1s not required

Aquatic Plants

Aquatic plant testing 1s required for any fungicide that has outdoor non-residenual
terrestrial uses that may result in off-site movement via runoff (i.e . solubility >10 ppm in water)
and or drift (aerial or irrigation) or that is applied directly to aquatic use sites (except residential)
These conditions applyving to azoxvstrobin include aerial application and proposed use on rice.
Tier 11 toxicity test results on the TGAI are tabulated below

Nontarget Aquatic Plant Toxicity (Tier II)

EC50 NOEC MRID No. Study
Specias T (ppb2 (ppb) (Author Year) Classification
Vascutar Plants.
Duckazed 96.2 3400 800 436781-65 4 core
rLewng 21mna5; (Smyth et al. 1993)
Nonascular Plants:
Green algae 96.2 100 20 43678161 core
(Kirchnena subcaputaia) : {Smyth et al. 1994)
Maripe diatom ) 96.2 500 100 436781-63 core
(Skeletonema costatum) ) {Smyth et al 1993)
Freshwater diatom 96.2 500 20 s6TRI64 oore
(\Nascuda pelliculosar (Smyth et al. 1994)
Blue-green algae 96.2 13.000 9000 436781-62 core
rAns~gena £0s-uquaer (Smyth et al. 1993)

' the ECOS value 1s tabulated. because an NOEC was not determined

Tier Il results indicate that the green algae Kirchneria subcapitata is the most sensitive
aquatic plant. The guideline (123-2) is fulfilled (MRIDs 436781-61, 436781-62, 436781-63,
436781-64. 436781-65).

Ecological Risk Assessment

EFED compares risk quotients (RQs) to [evels of concem (LOCs) to assess the potential
for adverse ecological effects. RQs are determined by comparing estimated environmental
concentrations (EECs) with ecotoxicity values. where

RQ = EEC/TOXICITY

18



Risk presumptions are made bv comparing acute and chronic RQs to the LOCs for birds.
mammals. plants, and aqua:ic organisms. Exceedance of an LOC indicates the potential for
serious risk to nontarget orzantsms and the need for the Agency to consider regulatory action
LOCs are used to address :he following risk presumption categories: (1) acute high risk -
regulatory action may be warranted to eliminate or reduce risk. (2) acute restricted use - risk
may be mitigated by restricied use classification: (3) acute endangered species - regulaton
action mav be warranted to protect endangered species. and (4) chronic risk - regulatony action
mayv be warranted to eliminate or reduce chronic risk

The ecotoxicity values for acute effects are: (1) LCS0 (fish. birds): (2) LD50 (birds.
mammals): (3) EC50 (aquatic plants. aquatic invertebrates): and (4) EC2S5 (terrestrial plants)
Ecotoxicity values for chronic effects are (1) LOEC (birds. tish. aquatic invertebrates): (2)
NOEC (birds. mammals. fish. aquatic invertebrates): and (3) MATC (fish, aquatic invertebrates).
The MATC (geometric mean of the NOEC and LOEC) is generally used for assessing chronic
effects to fish and aquatic invertebrates. but the NOEC may be used if the measurement endpoint
is survival or production of offspring.

Risk presumptions are tabulated below.

Risk Presumptions for Birds and Mammals

Rusk Presumption RQ. LOC
Acute High Risk EEC'LCS0 or LDSO sqft? or LD50/day? 0.5
Acute Restricted Use N EEC/LC50 or LD50/5qft or LDS0/day (or LD50 < 50 mg/kg) 02
Acute Endangered Spectes EECLCS0 or LD50/sqft or LD50/day 0.1
Chronic Risk EEC NOEC 1

' EEC = Estimated Environmental Concentraiion i ppmy on avian and mammalian food items
! mg toxicant ft* = [LDS0 * bird wi (kg j
* mg toxicant consumed day ~ [LDSC = nird wi kg)j

Risk Presumptions for Aquatic Animals

Risk Presumption RQ LOC
Acute High Resh EEC' LCSG or ECS0 .05
Acute Rastricted Use EEC LC:G or ECS0 01
Acute Endangered Speciex EECLC:Gor ECS U
Chronmie Rash EEC MATC or NQEC i

' EEC = Estimated Entvironmental Concentration tppm or ppbiin water

19



Rivk Presumptions for Plants

TS LITPUOT R Lo

Torrestrial:

Lo Ris FRCHECIS

Y LGRERTGd NTodtes SO RCRT ar NOEC ’ i
Aquatic:

el R1SA EECYECED 1
trlangered Npedtes EEC ECOS or NOEC 1

Sarrated 2asronmentat Concentration - S a4

H
: E C - Evmated Environmenta Concentration rph PPN Water

Birds. acute and chronic risks

Based on expected low EECs on potential food items and azoxystrobin’s lack of acute
toxicity to birds. minimal acute risk is expected from any of the proposed new uses (almonds, tree
nuts. plantains. Christmas trees. muscadines. pistachios. rice. cucurbits, roses, wheat).
Azoxystrobin is practically nontoxic to birds (LC50s >5200 ppm), and the peak EEC is not
expected to exceed 335 ppm for the highest exposure scenario (0.25 Ib ai/A, 6 appl. at 7-day

(a . intervals; maximum EEC on short grass).

Chronic RQs are presented below for the proposed new use s1tes W1th the hlgh%t
application rates. oS

Avian Chronic Risk Quotients, Based on the Mallard and Northern Bobwhite NOEC of 1200 ppm and Averaged

EECs

Appl. Rate No Food Avg Max EEC Chronic RQ
~ st BRI HRY “ppi ltem {ppm) (EEC/’NOEC)
Cacurbits, y 2% ] short grass 217 0.2
~—monds.
M reas, broadleaf plants and 122 0.1
sk Insects

saeds 14 0.1

_aiv the or spoced use sttes with the highest EECs resuizing from multiple applications are tabulated

The chronic LOC (RQ >1) is not exceeded for the proposed new use sites with the
highest application rates and thus would not be exceeded for use sites with lower application
rates. Therefore. minimal chronic risk to birds is presumed.

20
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Mammuals. acute and chronic risks

Minimal acute risk to mammals is expected from any use site. Azoxystrobin is
practicallv nontoxic to mammals (LD50 3000 mg ar’kg). and the maximum EEC on short grass
1s not expected to exceed 333 ppm for the highest exposure scenario. A 15 g herbivore
consuming 14 ¢ of food per dav would ingest onlv about 0 36 mg ai’kg body weight if feeding
exclusively on contaminated short grass

The chronic RQ is determined by comparing the “FATE"-derived EEC for chronic

exposure to the NOEC indicated by the two-generation rat reproductive toxicity test submitted 1o
the Agency’s Health Effects Division. The chronic RQ is tabulated below

Mammalian Chronic RQs, Based on the Lab. Rat NOEC of 300 ppm and Average EECs

Appl. Rate No Food Avg. Max. EEC Chronic RQ

Site b A) Appl. ltem (ppm)_ (EEC NOEC)

Cucurbrts, 2% 6 short grass 217 07

Almonds.

Christmas trees. broadleaf plants 122 04

Roses msects
seeds 14 0.1

( The mammalian chronic risk LOC (RQ >1) is not exceeded for any of the proposed new

uses. Minimal chronic risk is expected.
Insects

EFED does not assess risk to nontarget insects. Toxicity results are used for
recommending appropriate label precautions. Because azoxystrobin is practically nontoxic to the
honey bee. precautionary labeling is not required.

Freshwater Fish, acute and chronic risks

Acute and chronic RQs are tabulated below.

C



Risk Quatients fur Freshwater Fish, Based On a Rainbow Trout LCS0 of 470 ppb and a Fathead Minnow
MATC of 168 pph

wpl Rl o Plan S6-0r ob-day- oLt RQ Chrmie RQ
Nii. bhaa A Appi VEC opphs avg. FEC ipph TEULCS CEEC NMATC

PRZN2 EXAMIL

Llurens 2% o iz 2K * ol
Peanuts ) 2 N 10 z o
Girapes, AL ads c 25 t 2 4 ro il
GENEEC

Tur: P 3% K 141 12- I K
Rivs ;28 K - 9s [ I3k e
Roses. 328 e 1o 42 LiuTe 93
Chnstmas Tz

Pecans, Prstacnn 315020 -X 37 33 R 02

Tree nuts. Fzaches

Tomatoes )10 135 x 2] 28 LT u.2
Bananas arc Plantains

Wheat 0.2 2 13 12 PRy

[
=4
—

=x* oxceeds the LOC for high sk (RQ 2.5 restnicted use «RQ _9 1. and endangered species (RQ - 0.05.
** axoeeds the LOCs for restnated use and endangered spectes
* exceeds the LOC for endangered species

Based on the RQs, acute high risk to fish is not presumed for any use, but the restricted
use LOC is exceeded for turf, rice, Christmas trees, and roses. Acute risk to endangered species
is presumed for all use sites except peanuts. grapes, almonds, and wheat.

The chronic risk LOC (RQ >1) is not exceeded for any use site.

Freshwater Invertebrates. acute and chronic risks

The acute and chronic RQs are tabulated below.



Rish Quoticnts for Freshwater Iy crtebrates, Based On the Daphnid ECS0 of 259 ppb and NOEC of
44 ppb

wel Rate No Peak 2l-dav-ang Acute RQ Chromi. RQ
Nie har i Appl ELCipphi EEC (ppb) (EEC LCS0) {EEC NOEC

PRZM2LEXAM T

Cucurniis 25 [ iz 30 011 ** 0
Peanuts 4 M i1 10 0.04 02
Grapes. Amoends (2% © s s 002 0.1
GENEEC
Turt iz 9 144 135 (.54 22= 3r:
Rice 028 3 117 108 0.45 == 253
Christmas trees. Roses 0.28 6 16 44 0.18 ** 11t
Pevans. Pistachios 180 20 o-8 37 36 0.14** 0.8

Trez nuts. Peacnes

Tomaioes. S13s 3 3 29 0.12 =+ 0.7
Bananas and Plantauins

Wheat 3.2

[ )

13 13 0.05 * 0.3

**= axceeds the LOCx for lmgh nsh tRQ _0.5 . rastncted use {RQ _0.1). and endangered species (RQ ~0.05)
== exceeds the LOCs for restricted use and endangered species
* exceeds the LOC for endangered species
* exceeds the LOC {RQ _1) for chroaic nsk

Acute high risk to freshwater invertebrates is presumed fof'irf +Thé festiicted use LOC
is exceeded for all uses except peanuts, grapes, almonds, and wheat. Risk to endangered species,
except freshwater mussels, is presumed for all uses except peanuts, grapes, and almonds. For
predicting toxicity to freshwater mussels. oysters have been found to be more representative than
daphnids. Using the oyster EC50 of 1300 ppb and peak EEC of 141 ppb for turfand 117 ppb for
rice. RQs =0 11 and 0.09. respectively. Based on these estimates. risk to endangered mussels is
presumed only for turf and rice A

Chronic risk is presumed for turf, rice. Christmas trees, and roses.
Estuarine/Marine Fish, acute risk

Acute RQs are tabulated below for use sites from which runoff and drift might
contaminate the estuarine marine environment.
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Acute Risk Quoticnts for Estuarine/Marine Fish, Based on a Sheepshead Minnow LC50 of 670 ppb

re. Rate o Peak Acute RQ
Nite RETAY srplications FEC ipphy (EEC 1.CSMm
PRZM2 EXAM I
Peavuts H Z 11 0.02
GENEEC
“ Turt N Q 141 0.21*=
Rice zs 3 117 0.17 ==
Tomatoes S 25 0.04

*E* oxeeeds the LOCs tor izh sk RQ _G 5 ravnictac use :RQ
=* exceeds the LOCx for ratricted use

the EECs are derived from GENEEC (based on runoff and drift into a 1-ha. 2

and ¢ndangered species

01,

. and endangersd §pec:es (RQ _005,

Acute high risk to estuarine marine fish is not presumed for anv use. but restricted use
and endangered species LOC's are exceeded for turf and rice grown in coastal counties. Because

some uncertainty exists in applving them to estuarine/marine waters.

Acute and Chronic Risk Quotients for Estuarine/Marine Aquatic Invertebrates, Based on a Mysid Shrimp
LC50 of 56 ppb and a NOEC 0f 9.5 ppb

Acute and chronic RQs are tabulated below for use sites that might contaminate the
{ estuarine/marine environment..

Estuarine/Marine Invertebrates. acute and chronic risks

-m deep farm pond).

Appl. Rare No. Peak 21-dav-avg Acute RQ Chromc RQ
Site ibai A Appi. EEC (ppb) EEC (ppb: {EEC LC50) (EEC NOEC»
PRZM2/EXAM 1T
Peanut~ B z 113 30 .20 == 3z
GENEEC
Turt =z 9 14 135 S SIews 142z
Rice .28 3 11~ 108 2.09 *=* 114
Tomatoes Sl 3 25 29 Q.45 *= 317

** enceeds the [UL for raqncted use :md endang-'red ~pc~|e\

T exceads the LOC(RQ _1) for chronic nsh

and rice in coastal counties. Restricted use. endangered species. and chronic risk LOCs are
exceeded for all uses that might contaminate estuarine waters. Because the EECs are derived

C

Based on the RQs. acute high risk to estuarine/marine invertebrates is presumed for turf
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from GENEEC (based on runoft and drift into a 1-ha. 2-m deep farm pond). some uncertainty
exists i applying them to estuarie 'marine waters The uncertainty is likely to be greater for
chronic exposure. especiaiiy in situations where significant tidal flushing occurs.

Terrestrial Plants

RQ@s for encangered and non-endangered terrestrial plants inhabiting dry and semi-
aquatic areas are tabulated below. Formulas for terrestrial plant exposure calculations are
attached

Risk Quotients for Terrestrial Plants, Based On a Carrot Seedling Emergence EC2S of 0.59 [b ai/A and an
ECO5 of 0.17 Ib ai/A :

Appl Totai Loading o D Areas Semi-Aquatic Areas
rate Towe! Loading to Semit-aquatic Area
ibay 3 Ad-zient D Area 'Channelized Non-endang. Endangered  Non-endang. Endangered
Ne. tSkzet Runefl - Dnifis Runott - Dnift: species species species species
N1t Appl. b 2 Ay dhas A RQ RQ RQ RQ
Turt yss et ;82K 04 1.4 09 3.1
N
(}rape,\ and 1= 0.4 063 0.1 - 01 0.1 0.2
muscadines, i6)
Cucurbus.
Almonds. .
Christmas trees.
Roses

' only the use sites with the highest annual application rates are tabulated .
* exceeds the LOC (RQ >1) for endangered terrestrial plants -

No risk is presumed for non-endangered plants inhabiting either adjacent dry areas or
semi-aquatic areas receiving channelized runoff from treated sites. However, the endangered
species LOC is exceeded both for dry and semi-aquatic areas associated with turf.

Aquatic Plants

Risk to aquatic vascular plants is based on the EC50 for duckweed (Lemna gibba),
whereas risk to nonvascular aquatic plants is based on the most sensitive EC50 for an algae or
diatom species. An aquatic plant risk assessment for acute endangered species is made for aquatic
vascular plants is based on the duckweed NOEC. no nonvascular aquatic plants are listed. EECs
are based on GENEEC RQs for vascular and nonvascular plants are tabulated below.
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Risk Quoticnts for Aquatic Plants, Based on the Duckweed ECS0 of 3400 ppb and NOEC of 800 ppb and the

Green Algae ECS0 of 100 pph

\ppioFon N\ Peak oute RO End Spp RQ
N b - \ppi Npodies EEC (ppbs EEC ECE (EEC NOFC)
PRZM2 EXAMIL

(G N I3 o Juchwzad 31 21 "1
dlgae 23

Tlamlis .4 N duchweed 11 0.1 0.1
algae 4.1

voro e~ Wmonds I3 o duchwezed b 0.1 01
algae 0.1

GENEEC

Tur D 9 duckweed 141 0.1 0.2
algae 1.4#

Rice L2s R duckwead 117 0.1 0.1
algae 1.2+

Chrsimas trzes. Roses 23 o dJuckwezad 46 0.1 01
algae 0.5

Pzoans. Pistachios. 15020 6-8 Juckwead 37 0.1 0.1

Trez nuts. Peachex algae 0.4

Tomatoes. 138 8 duckweed 31 0.1 ~0.1

Bananas and Plantains algae 03

Wheat 0.2 2 duckwead 13 <0.1 <0.1
algae 0.1

* exceeds the LOC (RQ 1) for non-vascular aquatic plamts

Risk to aquatic plants is presumed only for non-vascular plants associated with surface

Lt
1 - . N L
&2 Byl -

waters receiving runoff and drift from turf and rice. Minimal risk is expected for non-endangered

Endangered Species

- and endangered vascular aquatic plants.

Risk to endangered species is presumed for the organisms and use sites tabulated below..
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Risk Presumptions for Endangered Species

Orgsr ~. Sites tor Which Risk s Prosunre:

Fro e fish Turt. Rice. Reses, Chrisimas ron . Pecams Praachios. Tree nuts, Peac- >~ Cucurbus, Tomatoes, Hananas
and Phintans

e o memonrates Turt Rice. Roses. Chrnimas trzee Pecars Putachion, Tree nuts, P2z~ Cucurbits, Tomatoes, Bananas
RESE RN 1| [(EXNO and Plantamns, Wheat

DT I M Turt. Race

Estizrne marme fish Turf and Rice in coastal countizs

Terrovr st planis Tur:

The endangered species LOC also was exceeded for estuarine/marine invertebrates. but
there are no federally listed species. Endangered species concerns should be addressed via the
Endangered Species Task Force.
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Appendix 1 - Terrestrial Plant Exposure Formulas

The tormulas are for a single appiication  EFED’s "FATE™ program is then used to estimate
maximun: loading trom multiple applications. with the degradation rate based on the soil
metabolism half-hte value

EECs for Terrestrial Plants Inhabiting Drv Areas Adjacent to Treatment Sites

Ground application (unincorporated):

Runoff = maximum application rate (lb ai A) x runoff value (1%. 2%. or 5%)
Driit = maximum application rate (ib ai A) X 1% (dnift)

Tozal Loading = runoff (Ib avvacre) — drift (Ib ai A)

Aerial or airblast application:

Runoftf = max. appl. rate (Ib avA» x 75% (application efficiency) x runoff value
Dritt = max appl rate (Ib aiVA) x 3% (drift)

Total Loading = runoff (Ib ai’A) — dnift (b ai- A)

EECs for Terrestrial Plants Inhabiting Semi~aquatic Areas

Ground application (unincorporated):

Runoff = max. appl. rate (Ib aA) x runoff value x 10 acres
Dnft = max. appl. rate x 1%

Total Loading = runoff (Ib ai/A) ~ drift (Ib ai/A)

P T 2 F o A T

Aerial or airblast application:

Runoff = max. appl. rate (Ib ai/acre) x 75% x runoff value x 10 acres
Drift = max. appl. rate (Ibs ai/A) x 0.05

Total Loading = runoff (Ib ai/A) — drift (Ib aiVA)



Appendix [T - SCI-GROW (Screemng Concentration I1 GROund Water)

The SCI-GROW screening model developed in EFED s an empirical model. which is based upon
actual groundwater monitoring data collected for the -zzistration of a number of pesticides that
serves as benchmarks for the modei The curren: vers:-n of SCI-GROW appears to provide
conservati e estimates of peak pesticide concentratiors over a 90-day period in shallow. highly
vulnerable ground water sites (i e . sites with sandv sc:s and depth to ground water of 10 to 20
feet). There mav be exceptional circumstances under = nich ground water concentrations could
exceed SCI-GROW estimates. however these circums:znces are rare, as SCI-GROW model is
based on worst-case conditions. It should be alse noted that. since there is relatively little
temporal variation in ground water. SCI-GROW concentrations could be used as acute and
chronic values

EFED reported SCI-GROW on turf as a representation of a worst-case scenario for ground water

contamination from azoxystrobin use. The input parameters and resuits listed below were based
on the "SWAT Team Second Interim Report™. R. David Jones/Denise Keehner, June 20. 1997

Inputs parameters:

Parameter Range _ Value Used Source

Aerobic Soil Metabolism 72 to 164 days ' notused. See Field { MRID 43678175

ti Dissipation ¢, i

Field Dissipation t,,, 810 24 days 16 day (median) MRID 43678183/184/185
K 1.5t0 23 mL/g sccK, values | MRIF#8678178

Ko 210 t0 1690 mL/g 169¢ mL/g MRID 43678178 / 43678181

', Because azoxystrobin is a fungicide which will generally contact foliage first. and is relatively immobile in soil.
the median half-life value was taken from field dissipation studies (this value corresponded with soil
photodegradation halif lives).

Ground Water Concentrations (ppb or ug/L).

Crop Application Rate No. of ' Application Ground Water
(Ib. al/A) Applications Intervals Concgntration

(ppb)

Turf )55 9 10 0.06




Appendix 111 - GENEEC (GENeric Expected Environmental Concentration)

The EFED GENEEC model (version | 2) is used to estimate pesticide concentrations in a |-
nectare by Z-meter deep pond with no outlet draining an adjacent |0-hectare field. lt provides an
upper-bound screening concen:rauon value tor most tvpes of surface water for up to 56-davs.after
runoff. GENEEC is a single runott event but accounts for spray drift from single or multiple
applications. The pond receirves a pesticide load trom spray drift for each applicatiof plus loading
from a single runoff event. in :his case. two davs after the last application. The runoff event
transports a maximum of 10% of the pesticide remaining tn the top 2.5-cm of soil. This amount
can be reduced through soil adsorption. The amount of pesticide remaining on the field in the top
~.5-cm of soil depends on the application rate. the number of applications. the interval between
applications. the incorporation depth. and the degradation rate in the soil. Spray drift is
- determined by method of application (5%, drift for aerial spray and airblast, 1% for ground spray).
Note that new labels allow both aerial and ground application for all uses of azoxystrobin.
Therefore new EECs (Estimated Environmental Concentrations) for aerial are generated to
~ supplement the ground values previously reported in the SWAT Team report. Minimal difference
in EECs are noted between the two modes ot application.

Input Parameter:

Parameter Range . Value Used Source

Solubility (water) .7 mg/L 6.7 mg/L EFGWB One-Liner

Hydrolysis t,,, stable at pH 7 0 day MRID 43678172

Aquatic Photolysist,, |{.l1to 17 days 14 days MRID 43678173
(average) ‘

Aerobic Soil 72 1o 164 davs 164 days MRID 43678175

‘Metabolism t,,

Aerobic Aquatc stable (0 dav) No data available

Metabolism t, '

K, 13w 23mLg see K . values MRID 43678178

K, 21010 1690 mL.g | 210 mL.g MRID 43678178 /

43678181
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EECs (ppb or ug/L)- Ground Application "

Crops Applicat No. of Appl Initial EEC | 21-day EEC 56-60-day
Rate Appl Intery. (ppb) (ppb) EEC (ppb)
(lb ai/A)
Wheat 020 2 10 13 12 11
Tomatoes 0o N 3 24 23 23
Bananas 0135 8 12 29 28 26
Peaches 0.15 8 10 33 32 30
Pzcans 020 6 i4 33 32 30
Peanuts 0.40 2 30 24 23 22
Grapes 0.25 6 L0 43 42 39

- Data taken from the "SWAT TEAM Second Interim Report”. R.David Jones/Denise Keehner, June 20, 1997

EECs (ppb or ug/L)- Aerial Application:
Crops Applicat Rate No. of Appl. Initial EEC | 21-day EEC 56-60-day

(1b ai/A) Appl Interv. | (ppb) (ppb) EEC (p_pr}

Wheat 0.20 2 10 13 13 12

Bananas ? 0.10-0.135 8 5-12 31 29 28
Pecans 0.15-0.20 . g—s 1 — 33

Peanuts 0.40 2 30 % 25 2

Grapes * 0.25 6 7-10 46 44 42

Turf 0.55 9 10 141 135 127

* . includes Bananas and Plantains. Tomatoes
* - includes Pecans. Pistachios. Tree Nuts. Peaches

* - includes Grapes and Muscadines. Cucurbits. Almonds. Christmas Trees. Roses
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Appendi.\' IV - Azoxystrobin on RICE

Label Rate = 3 applications - ~ davs apart @ 0 25,0 25 and O 20 (total 0.70) Ibs ac
Assume K, = 210, therefore = dissolved = 57 1 °0 based upon GENEEC

Assume Field Half-life = 164 DAY'S
Therefore eftective Rate Constant. K = 0 00423 dav

Assume direct application te paddy water depth of 12 centimeters
Concentration in field water after final application = Q 435 ppm ( 435 ppb

Assume water stays in field for 15 days prior to drainage to an off-site water body containing the
same volume of water as the paddy

Concentration in this waterbody after inflow of drainage water from paddy and binding = 117 ppb
ACUTE 1 DAY EEC N WATERBODY = 117 ppb
AVERAGE 4 DAY EEC = 115 ppb

AVERAGE 21 DAY EEC = 108 ppb
AVERAGE 56 DAY EEC = 95 ppb
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Appendix V - PRZM EXAMS

The PRZM (Pesticide Root Zone Model: version 3.1) program simulates pesticides in field runoff
on dailv ime steps. incorporating runoft. infiltration. erosion. and evapotranspiration. The model
calculates foliar dissipation and runoft. pestic:de uptake by plants. microbial transformation,
volatilization. and soil dispersion and retardation. The EXAMS (Exposure Analysis Modeling
Svstems. version 2 97 5) program simulates pesticide fate and transport in an aquatic environment
(one hectare body of water. two meters deep. draining an adjacent 10 hectare agriculture tield).
The weather and agricultural practice are simulated at the site over multiple (usually 36) vears so
that the probabilitv of EECs occurring at thar site can be estimated.

Input Parameters for PRZM/EXAMS:

——

Parameter Range Value Used Source
Aerobic Soil Metabolism 210 lod davs 164 MRID 43678175
t:
K. 21010 1890 mLg 340 (median) MRID 43678178 ; 43678181
“Molecular Weight 403 4 g mole 403 EFGWB One-Liner
Aqueous Solubility 6.7mgL 6.7 EFGWB One-Liner
Vapor Pressure 82 x 107 mm Hg 82x107" EFGWB One-Liner

a2d'C
Biolysis rate Constant in | 8.81 x 107 Acfw/mLYhr | 8.81x10° . - ] baif of éferobic soil decay
Water Column rate
Biolysis rate Constant in 5.16 x 107 /(cfwmbLvhr | 5.16 x 10 half of the anaerobic soil
Benthic laver decay rate
Direct Photolyvsis Rate 1.7 x 10° hr 1.7x 107
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Input Summary tor Tier 2 Aquatic Exposure Assessment of Azoxvstrobin Uses
PRZM (version 3.1) 02-05-98. 1.206.449 bvtes

Crop - Peanuts
Meteorology tile - METISSAMET 03-22-91. 775.790 bvtes
Region - MLRA (Major Land Resource Area) 133A: Southern Coastal Plain
Soil - Cowarts Sandy Loam (Hvdrological Soil Group - HSG: C)
Application scheme - Aerial - 2 @ 0.40 Ib ai’ac w/ 10-day interval

Soil aerobic half-life - 164 davs
Foliar half-life - (0 davs (no data)
Koc- S40 L. kg

Crop - Grapes :
Meteorology file-  METI7MET 08-11-92, 775,791 bytes
Region - MLRA (Major Land Resource Area) 17: Sacramento and San Joaquin Vallevs
Soil - Tehama Silt Loam (Hvdrological Soil Group - HSG: C)
Application scheme - Aerial - 6 @ 025 |b ai‘ac w/ 10-day interval

Soil aerobic half-life - 164 davs
Foliar half-life - 0 days (no data)
Koc- 540 L/kg

Crop - Almond ‘
Meteorology file- METI7MET 08-11-92, 775,791 bytes
Region - MLRA (Major Land Resource Area) 17: Sacramento.and San Joaquin Valleys
Soil - Kimberlina Sandy Loam (Hydrological Soil Group - HSG: B)
Application scheme - Airblast - 6 @ 0.25 Ib ai/ac w/ 10-day interval

Soil aerobic half-life - 164 davs
Foliar half-life - 0 days (no data)
Koc- - 540 L/kg

Crop - Cucurbits A
Meteorology file-  MET156B MET 08-13-92, 775.791 bytes
Region - MLRA (Major Land Resource Area) 156B: Southern Florida Lowlands
Soil - Riviera Sand (Hydrological Soil Group - HSG: C)
Application scheme - Aerial - 6 @ 0 23 Ib ai/ac w/ 7-day interval

Soil aerobic half-life - 164 davs
Foliar half-life - 0 days (no data)
Koc- 340 Likg
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ENAMS (version 2.97.5) - Qe-13-97.

Environment file - MSPOND DAT 10-08-97.
Chemical [nputs -

variable
MWT
SOL
VAPR
KOC
KBACW
KBACS
KDP

description

\Molecular Weight

Aqueous Solubility

\'apor Pressure

Partition Coefficient Based on O C.
Biolvsis Rate Constant in Water Column
Biolvsis Rate Constant in Benthic Laver
Direct Photolyvsis Rate

35

2.248.557 byvtes

value unit
4.03E-2 g/mole

670 mg L
8.20E-13 mm Hg

S 40E+2 L kg

8 81E-S (ctumL) hr
S 16E-4 (cfumL) hr
1 70E-3 ‘hr
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EEC Summaries

Peanuts L se - Upper tenth percentile EECs in ppb

Peak _ Q6-hour 21-dav 60-dav 90-dav
11 334 1t "6 10271 9 482 8.746

Loading Contributions in percent

Runotf Ercsion Sprav Drift
69 87 091 29 19

Grapes Use - Upper tenth percentile EECs in ppb

Peak 96-hour 21-dav 60-day 90-day
4

957 4 875 4586 4.176 3.897

Loading Contributions in percent’

Runoff Erosion Spray Dnft
16 09 022 83 .69

Almond Use - Upper tenth percentile EECs in ppb:

Peak 96-hour 21-day 60-day 90-day

4.151 4.074 3.789 3.484 3.256

Cls .
REMCRRTL A7 X SO SO

Loading Contributions in percent:

Runoff Erosion Spray Drift
9 30 0.00 90.70

Cucurbits Use - Upper tenth percentile EECs in ppb:

Peak 96-hour 21-das 60-day 90-day
31933 31272 30.045 27.831 25.661

Loading Contributions in percent:

Runoff Erosion Spray Drift
H- X ss2 18.05
36

vearly
3134

yearly
2.675

2.103

yearly
13.521
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Azoxvstrobin - Grapes - MRLA 17
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Azoxvstrobin - Almond - MLRA 17
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ONCZINTRATIIIN (PPB)

TIAR PEAX 96 HOUR 21 DAY <2 DAY 20 CiY JTRRIT
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1373 3.71: 3.641 3.372 3.068 2.850 .641
1980 3.879 3.806 3.529 3.226 3.005 .79z
1981 3.659 3.588 3.322 3.018 2.801 .59z
1982 3.62¢9 3.558 3.293 2.989 2.772 .5€6%
1383 3.698 3.626 3.358 3.054 2.837 .653
1712 4,152 4.074 3.789 3.484 3.256 2,123
-t

MEAN OF ANNUAL VALUES = 1.704

STANDARD DEVIATION OF ANNUAL VALUES = .204

UPPER 90% CONFIDENCE LIMIT ON MEAN = 1.755

s
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Azoxvstrobin - Cucurbits - MRLA 156B - 6 @ 0.25 Ib ai‘ac

WATESR ZI_UMN DISSTVEZ CONCENTRATICIN 2PB)

JESZ EZxX 2¢c HOUR . ZAY £ DAY 9C DAY YEARLY
1942 £.223 $.045 <.539 2,911 £.540 3,982
1913 14,030 132,920 13,240 Z2.510 12.810 £.71¢
195: 15..32 14.850 13,810 12.5C: 12.010 -.29¢
1952 15,200 14.830 14.090 13.4CC 12.460 =.453
192 3.2¢84 9.122 $.591 -.7c 7.486 5.344
1923 13,132 13.199 12,540 11.51T 3.710 €.25¢
1932 21.430 21.380 22.580 13.55°C 18.400 16.61¢C
1953 18.432 18.150 17.230 15.4003 14.060 8.604
1932 7.518 7.486 7.076 6.675 6.554 5.310
195° 12.170 11.920 11.410 10.410 10.010 5.927
1952 35.870 35.090 33.410 30.000 27.390 12.350
1953 18,3220 17.940 16.640  14.72¢ 13.500 8.77¢
1942 16,2730 15.880 14.780 13.282 12.910 8.211
196z 3,227 £.908 2.423 7.755 7.200 5.065
19¢: 11.210 11.010 15.540 9.48¢ 9.099 5.714
1983 23.950 20.600 13.260 16.610 15.060 7.917
1964 25.110 24.780 23.620 22.420 21.180 11.560
1965 21.290 20.970 13.350 18.080 16.850 9.793
1966 18.940 18.720 18.020 16.950 15.620 9.340
1967 18.530 18.260 17.410 15.480 14.320  8.387
1968 24.870 24.380 23.240 20.870 19.000.  10.560
1969 17.130 16.830 15.850 15 0 8

1970  '24.800 . 24.330 22.85Q..;

1971 24.990  24.480  22.720 2 -390 ,
1972 30.810 30.180  29.190  26.970 24.92 13.920
1973 15.810 15.580  15.070  14.020 13.330  8.674
1974 8.832 8.675 8.217 7.707 7.180 5.171
1975 12.500 12.390  11.930 11.390 10.560 6.001
1975  17.530 17.170  15.910  13.800 12.620 7.018
1977  35.750 35.360  33.490  29.910 27.820  14.470
1973 18.%30 18.580  17.470  135.84C 14.870 9.45¢C
1979 34.620 33.820  32.040  29.840 28.120  14.770
1982 23.190 22.710  21.490 19.500 18.060  10.730
1952 15.420 15.210  14.730 13.699 12.790 7.954
1982 21.820 21.520  22.510  22.073 19.250  10.790
19:2 11.240 11.750  11.310 10.132 9.289 6.07¢2
1/22 31.353 31.272  30.045 27.83 25.661  13.521
-

MEAN OF ANNU=I VALUES = £.665

STANDARZ DETIZTION OF ANNUAL VALUES = z.201

JPPER 90- CCNTIDENCE LIMIT ON MEAN = 9.356

/
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Appendix VI - Summary of Submitted Environmental Fate Studies - Subdivision N
Degradation Studies
161-1 Hvdrolvsis (MRID# 43678172)

This study provides acceptable data and completelv satisfies the hvdroly sis data requirement  No
additional data 1s required

Radiolabeled azoxystrobin, at a nominal concentration of 2.8 ug/mL, was stable over a 30-dav
study period in pH 5. 7. and 9 buffer solutions at 25°C and pH S and 7 buffer solutions at 50°C
Radiolabeled azoxystrobin degraded slowlv (t, .=209 hours; 8.7 days) in pH 9 buffer solution at
50°C Transformation products of were identified as (E0-2-(2-[6-(2-cvanophenyoxy)pyrimidin-4-
vloxy]pheny }-3-methoxyacrvlic acid (Compound 2) and Compound 20. each at concentration
below 10% of applied.

The reported results indicate azoxvstrobin should be stable in to abiotic hydrolysis in aquatic
environments and under normal environmental conditions of pH and temperature.

161-2 Photodegradation in Water (MRID# 43678173)

This study provides acceptable data on the photodegradation of azoxystrobin in pH 7 buffer
solution and completely satisfies the data requirement.

Radiolabeled azoxystrobin in pH 7 buffer solution had p atod ,,- '»;,.- halfd g 6F 11.110.17.1 .

Florida equivalent summer days (k=-0.0418 to -0.0624 days" )u der a Xenon lamp. Six

phototransformation products were observed. Their formation and decline patterns are shown
below:

Compound 9 was detected in all radiolabeled azoxyvstrobin treatments. Compound 9 had a
maximum concentration of 15% of applied at 5 to 10 days after irradiation and then declined to

less than 7 % of applied at 30 days posttreatment.

Compound 13 was detected in only the cvanophenyl labeled treatment. Compound 13 had a
maximum concentration of 1.7% at 30 davs posttreatment.

Compound 21 was detected in all radiolabeled treatments. Compound 21 had a maximum
concentration of 5 6% at 30 davs posttreatment.

Compound 24 was detected in all radiolabeled treatments. Compound 24 had a maximum
concentration of 2.6% at 30 days posttreatment.

Compound 28 was detected in the radiolabeled pyrimidinyl and cyanophenyl treatments.
Compound 28 had a maximum concentration of 8.9% at 30 days posttreatment.
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Compound 30 was detected in all radiolabeled treatments. Compound 3¢ had a maximum
concentration of 2 1% at 30 davs posttreatment

Unidentified radiolabeled residues were separatec by the 2-D TLC with a

chorotorm methano! water formic acid and dich: >romethane acetonitrile formic acid solvent
svstems The maximum average corrected concentration would be 7 6° o of the applied
radioactivity per compound

Unidentified radiolabeled residues. designated as Remainders or diffuse radioactivity between
distinct bands. were also detected. The cumulatis2 concentration of Remainders ranges from 23 to
25%, of applied radioacuvity.

Radiolabeled CO- was identified (5.9% of applied) as the major volanle transformatxon product
from photodegradauon in water.

The reported results indicate azoxystrobin should photodegrade in aquatic environments.

161-3 Photodegradation on Soil (MRID# 43678174)
This study provides acceptable data and completely satisfies the photodegradation on soil data
requirement. No additional data is required. :

Radiolabeled azoxystrobin, at 1.0 Ibs ai/A, had an average 50% degradation time (DT,,) of 11
days. The first order photodegradation half-life ranged from 17.6 to 28.4 days There was minimal
degradation of azoxystrobin in the dark control treatments. Elght phototraafiriation products.
were identified Their formation and decline patterns are shown below: o '

Compound 3. formed by oxidative cleavage of the diphenyl ether linkage. was detected in only the
phenylacnilate labeled experiment. The maximum concentration of compound 3 was 0.7% of
applied at 16 4 days posttreatment and declined to less than 0.5% of applied at 30.2 days
posttreatment.

Compound 9. Z-isomer of azoxystrobin, was detected in all the labeled experiments. The
maximum concentration of compound 9 ranged trom 2.8 to 9.0% of applied during the 31 day
irradiation experiment. \o observable pattern o formation and degradation were observed.

Compound 13 was detected in only the cvanophenyl labeled experiment The concentration of
compound {3 was < 3 2%, of applied during the 1 dav trradiation experiment. No observable
pattern of formation and degradation was obsenved.

Compound 19. formed by oxidation of compound 24. was detected in all labeled experiments. The
concentration of compound 19 was < 6.0°% of applied during the 31 day irradiation experiment.

Compound 24, formed by oxidative cleavage of the diphenyl ether, was detected (<3.2% of
applied) in all labeled experiments.



.

Compound 28, formed bv oxidative cleavage of the diphenvl ether link. was detected (<6.5% of
applied) in the cvanophenyvl labeled experiments

Compound 30. formed oxidation of compound 19. was detected (<5 0%) in all labeled
experiments

Compound U13. formed by oxidative rearrangement of azoxystrobin. was detected (<5 2% of
applied) in all radiolabeled experiments

Several unidentified transformatton products tindividually maximum 3 0% of applied) were also
detected in the soil extracts

Radiolabeled CO, was identified (<27% of applied) as the major volatile transformation product
from photodegradation in soil.

. The reported results indicate azoxystrobin should photodegrade in terrestrial environments.

Metabolism Studies
162-1 Aerobic Soil Metabolism (MRIDs# 43678175 and 44046801)
Study (MRID# 43678175) in conjunction with additional data (MRID 44046801) provide

acceptable data and fully satisfy the requirements for the metabolism of azoxystrobm in aerobic
mmeral soils. No additional data was required.

Radlolabeled azoxvstrobm at 0.57 pg/g, had a 50% dlss1patlon t1me (D’I',o ‘ 7. C

days) in the Hyde Farm soil, 12.2 weeks (85.4 days) in the 18 Acre soil, and 23.4 weeks (163 8
days) in the Visalia soil. The first-order degradation half-lives were 72 days in the Hyde Farm soil,
85 days in the 18 Acre soil. and 163.8 days in the Visalia soil. Four transformation products of
azoxvstrobin were identified in aerobic soils.

Compound 2 in the United Kingdom soil had a maximum concentration of 12 to 20% of applied
at 62 days. declined to 9.5 to 15 2% of applied at 120 days posttreatment and then to 1.4 to 5.3%
at 365 days The maximum concentration of compound 2 in the Visalia soil was 28% of applied
at 365 days posttreatment. No degradation of compound 2 was observed in the Visalia soil -

Compound 3 had a maximum concentration | 3°¢ of applied in the at 30 davs posttreatment in
the Hvde soil. 1.1% of applied at 62 days posttreatment in the 18 Acre soil, and 3.1% of applied
at 120 days posttreatment in the Visalia soil. The concentration of compound 3 in all test soils
declined 10 0.3 to 1.5 % of applied at 365 davs posttreatment.

Compound 28 in the Visalia soil had a maximum concentration of 2.1% of applied at 120 days

posttreatment.
13 - ;/



Compound 36 in all test soils had a maximum concentration of 0.4 to 2.8%0 of applied at 120 davs
posttreatment.

Unidentified bands/spots were also detected (cumulative 0.8 to 11.6% of applied) on the TLC
plates The registrant stated the unidentified radioactivity within a designated TLC band did not
exceed 3% of the applied or extracted radioactivity.

Unidentified bands/spots were also detected (cumulative O 8 to 11.6% of applied) on the TLC
plates Unextractable radiolabeled soil residues ranged from 16 to 22% at 120 days
posttreatment. The cumulative concentration of *CO. ranged from 2% to 27% of applied
radioactivity.

The reported data indicate azoxystrobin should be moderately persistent to persistent in terrestrial
environments.

162-2/162-3 Anaerobic Soil-Water Metabolism (MRID# 43678175)

This study provides acceptable data and completely satisfies the anaerobic soil-water systems data
requirement. No additional data is required.

Radiolabeled azoxystrobin, at 0.57 pg/g. had DTs of 7 to 8 weeks in flooded Hyde Farm and 18
Acre soils. The DT,, was <2.1 days in the test water and 8.6 to 9.2 weeks in anaerobic Hyde

Farm and 18 Acre soils.

Four transformation products of ICLA5504 were identified in ag

Compound 2 was detected in the surface water and soil extracts. The maximum concentration of
Compound 2 in the water-soil system was 60 to 68 % of applied at 181 days posttreatment and
declined to 46 to 54% at 360 days posttreatment. The concentration of Compound 2 in the
surface water ranged from 19 to 21% of applied at 181 days posttreatment, and declined to 11 to
17% at 360 davs posttreatment. The concentration of Compound 2 in soil extracts ranged from
39 to 48% of applied at 120 days posttreatment and declined to 35% at 360 days.

Compound 3 had a maximum concentration of 0.1 to 0.6 % applied in the water-soil systems.
Compound 28 in the soil-water systems had a maximum concentration of 1.8 to 4.2% of applied
at 62 days postireatment and then declined to 1.5 to 2.6% of applied at 360 days posttreatment.

This compound was predominately detected in soil extracts.

Compound 36 in the soil-water svstem shad a maximum concentration of 0.7 to 1.1% of applied
at 360 days posttreatment. '

Unidentified bands/spots were also detected (cumulative < 8.0 of applied) on the TLC plates.
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Volatile residues in anaerobic soils were tentatin elv identified as CO,. The cumulative
cancentration of *CO, was < 3°, of applied

Unextractable radiolabeled soil residues in aerobic soils ranged from 16 to 22% at 120 days
postireatment Unextractable radiolabeled soil residues in anaerobic soils ranged from 5 to 10%
of applied at 120 davs posttreatment

The reported data indicate azoxystrobin should be moderately persistent in flooded terrestrial
environments.

162-4 Aerobic Aquatic Metabolism - No dara was submitted. This study will be required for
uses such as aquatic food crop. aquatic nontood outdoor. aquatic nonfood industrial. aquatic
nonfood residential and forestrv

Soil Microbial Effects (MRID# 43678176)

This studv provides ancillary data on the soil microbial effects of Azoxystrobin. The data are
deemed as ancillary because the study is not a Subdivision N\ guideline study.

United Kingdom soils amended with azoxystrobin. at 0.25 and 2.50 kg avha, had an increase of 6
to 12% in KCl extractable soil nitrate (NO;’) over non-treated controls. There were small or no
differences in ammonium (NH,") concentration between the azoxystrobin amended and control
treatments. Nitrite (NO,’) was not detected in the azoxystrobin amended and control treatments.

Test soils amended with azoxystrobin did not significantly affectigcrobml r% PSR

-2 3

Mobility
163-1 Leaching - Adsorption/Desorption

Overall. the data submitted satisfy the requirement for the batch equ1hbnum study. No additional
data 1s needed.

» This studv (MRID# 43678178) provides acceptable data on partitioning of Azoxystrobin in
mineral soils. These data in conjunction with batch equilibrium data (MRID 43678181) fulfill the
unaged portion of the 163-1 data requirement

Radiolabeled azoxvstrobin had Freundlich adsorption coefficients of 6.2 mL/g (1/n=0 85) in the
Kenny Hill sandy loam soil. 4.0 mL g ¢1:n=0 82) in the East Anglia loamy sand soil, 1.5 mL/g
(1/n=0.90) in the Lillv Field sand so;l 9.5 mL. g (1/n=0.90) in the Nebo silty clay loam soil, and 15
mL/g (1/n=0.90) in the Pickett Piece clay loam soil.

+ This study (MRID# 43678181) provides acceptable data on partitioning of azoxystrobin in
mineral soils. These data in conjunction with batch equilibrium data (MRID 43678178) fulfill the

unaged portion of the 163-1 data requirement.
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Radiolabeled azoxvstrobin had Freundlich adsorption coefficients of 2.9 mL/g (1/n=0.85) in the
ERTC soil and 23 mL/g (1/n=0.90) in the NRTC soil.

«  This studv (MRID# 43678179) provides acceptable data the partitioning of Compound 2 in
mineral soils These data in conjunction with the batch equilibrium data (MRIDs 43678180 and
43678177) fulfill the aged portion of the 163-1 data requirement.

Radiolabeled Compound 2 had Freundlich adsorption coefficients of 0.82 mL/g (1/n=0.90) in the
Kenny Hill sandy loam soil, 0.35 mL/g (1/n=0.76) in the East Anglia soil, 1.4 mL/g (1/n=0.79) in
the Lilly Field sand. 6.8 mL/g (1'n=0.90) in a Nebo silty clay soil, 0.85 mL/g (1/n=0.85) in the
Hvde Farm sandy clayv loam soil. and 10 mL/g (1/n=0.89) in the Pickett Piece clay loam soil.

»  This study (MRID# 43678180) provides acceptable data on the partitioning of Compound 30
in mineral soils. These data in conjunction with the batch equilibrium data (MRID# 43678179 and
43678177) fulfill the aged portion of the 163-1 data requirement.

Radiolabeled Compound 30, at 0 03 to 2.0 ug/mL, had Freundlich adsorption partitioning
coefficients of 0.74 mL/g (1/n=0.96) in a Kenny sandy loam soil, 2.0 mL/g (1/n=0.93) in a
Wisborough Green silty clay loam soil. 0.27 mL/g (1/n=0.95) in a ERTC loamy sand soil, 4.2 mL/g
(1/n=0.92) in a NRTC silty clay loam soil, 0.65 mL/g (1/n=0.96) in-the Hyde Farm sandy clay loam
soil, and 2.9 mL/g (1/n=0.96) in the Pickett Piece clay loam soil.

+ This study (MRID# 43678177) provides marginally acce; data on the partitioning of
Compound 28 in mineral soils. The data are deemed mg shishle bacayse the

..did not.provide a W@mpﬂm of the
acceptance of the data because Compound 2%is &

and aquatic environments. These data in conjunction with the batch equ:]ibnum data (MRI])#
43678179 and 43678180) fulfill the aged portion of the 163-1 data requirement.

Radiolabeled Compound 28 had Freundlich adsorption coefficients 2.4 mL/g (1/n=0.84) in the
Kennv Hill sandy loam soil, 1.6 mL‘g (1/n=0.85) in the Wisborough Green silty clay loam soil,
0.76 mL/g (1/n=0.81) in the ERTC loamy sand soil, 11 mL/g (1/n=0.89) in the NRTC silty clay
loam soil, 1.90 mL/g (1/n=0.96) in the Hyde Farm sandy clay loam soil, and 2.9 mL/g (1/n=0.96)
in the Pickett Piece clay loam soil

163-2 Laboratory Volatility - This study was waived because azoxystrobin has a low vapor
pressure (8.2 x 107* mm Hg at 20 *C)

163-3 Field Volatility - This study was waived because azoxystrobin has a low vapor pressure
(8.2 x 10 mm Hg at 20 °C)




Dissipation Studies
164-1 Terrestrial Field Dissipation

Overall. the requirements for terrestrial field dissipation studies are-partially satisfied. Some
additional data are needed 1o fully satisfy the Subdivision N Guideleines, and are listed with each
study. The submitted data are. however. usable and could be incorporated into the fate assessment
of azoxystrobin and its transformation products.

» This study (MRID# 43678184) provides upgradable supplemental data on the field dissipation
of azoxystrobin and its transformation products on a California turf site. The data are deemed
supplemental because storage stability data were inadequate to support a 24 month storage period
and hydrology of the study site was not clearly described. The data may be upgraded with the
submission of storage stability data to support a 24 month storage period and a complete
description of the hydrology on the study site.

Azoxystrobin, applied as 5 applications of 1.0 Ib a.i./A/application at 14-day intervals, had DT,s
of 8 to 24 days. The first-order dissipation half-life was 65 days. The difference between the
surface soil DT, and t, , indicates some biphasis characteristics of the chemical dissipation in the
California turf site. Azoxystrobin residue was detected in the surface soil immediately after the
first treatment (0.34 mg/kg), reached a maximum of 1.7 mg/kg at post fifth application (last
treatment), and declined to 0.02 mg/kg 377 days after last treatment. Major transformation
products were Compound 28 (R401553), Compound 9 (R2303 10), and Compound 2 (R234886)
' Azoxystrobm and Compound 2 were detected in surface soi :
it. .Compound.2 was alse detected in deep
and 377 days after the last application, with concentration ra ‘
Azoxystrobin, Compound 28, and Compound 9 were not detected in deep soil samples (> 6
inches). The pattern of formation and decline of the transformation products are shown below.

Compound 9- The surface soil reached a maximum concentration of 0.05 mg/kg at immediately
after the last application, declined to 0.03 mg/kg at 30 days after the last treatment and was
not-detectable (< 0.02 mg/kg) at 62 days after the last treatment.

Compound 2 - The surface soil reached a maximum concentration of 0.6 mg/kg at 30 days at
“the last application, then declined to 0.18 mg/kg at 196 days after the last treatment and 0.05
mg/kg at 377 days after the last treatment.

Compound 28 - The surface soil reached a maximum concentration of 0.03 mg/kg after the last
treatment, declined to 0.01 mg/kg at 62 days after the last treatment and was not-detectable (<
0.01 mg/kg) at 97 days posttreatment.

«  This study (MRID# 43678185) provides upgradable supplemental data on the field dissipation
of azoxystrobin and its transformation products on a bare ground in California. The data are
supplemental because storage stability data were inadequate to support a 22 month sample storage
period and the hydrology of the study site was not clearly described. The data can be upgraded
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with submission of storage stabilitv data to support a 22 month sample storage period and a
complete description of the hvdrology on the study site.

Azoxystrobin. applied as five applications of 0.4 Ibs a.i./A at 14 day intervals, had DT s of 12 to
13 davs The first-order dissipation half-life was 85 days. The difference between the surface soil
DT, and t, . indicates some biphasis characteristics of the chemical dissipation on California bare
ground Azoxystrobin residue was detected in the surface soil immediately after the first treatment
(0.23 mg kg). reached a maximum of 0.27 mg/kg at post fifth application (last treatment), declined
to 0.03 mg/kg 96 davs after last treatment. and was not-detectable after that date. Transformation
products were identified as Compound 30 (R402173) and Compound 28 (R401553). These
compounds were detected at 96 to 182 days in the surface soil. after the last Azoxystrobin
application. Azoxystrobin and its transformation products were not detected in deep soil samples
(> 6 inches). The pattern of formation and decline for these transformation products is described
below.

Compound 30 - The surface soil reached a maximum concentration of 0.08 mg/kg at |
immediately after the fourth application. declined to 0.01 mg/kg at 182 days after the last
treatment and was non-detectable (< 0.01 mg/kg) at 371 days after the last treatment.

Compound 28 - The surface soil reached a maximum concentration of 0.05 mg/kg at after the
last treatment (70 days after the first application or Day 0), declined to 0.01 mg/kg at 182 days
after the last treatment and was non-detectable (< 0.01 mg/kg) at 371 days posttreatment.

«  This study (MRID# 43678186) provides upgrada
of gzoxystrobin and its transformation products L E
supplemental because storage stability data were inadequate to SUpport &' TS MOnth SERpIe Stora
period and the hydrology of the study site was not clearly described. The data can be upgraded
with submission of storage stability data to support a 19 month sample storage period and a
complete description on the hydrology of the study site.

Azoxystrobin. applied at five applications of 1.0 Ibs a.i./A at 14 day intervals, had DT,s of 8 to 23
days. The first-order dissipation half-life of was 60 days. The difference between the surface soil
DT,, and t, , indicates some biphasis characteristics of the chemical dissipation on turf in Florida.
Azoxystrobin residue was detected in the surface soil immediately after the first treatment (0.32
mg/kg). reached a maximum of 1.1 mg/kg at post fifth application (last treatment), declined to 0.05
mg/kg 176 days after last treatment, and was not-detectable after that date. Transformation
products were identified as Compound 9 (R230310) and Compound 2 (R234886). These
compounds were detected 14 davs to 176 days after the last application. Azoxystrobin,

Compound 9, and Compound 2 were not detected in deep soil samples (> 6 inches). The pattern of
formation and decline of these transformation products are shown below.

Compound 9 - The surface soil reached a maximum concentration of < 0.03 mg/kg at 14 days

after the last treatment and then declined to below detection limits (< 0.02 mg/kg) at 28 days
posttreatment. '



Compound 2 - The surface soil reached a maximum concentration of 0.34 mg/kg at 14 davs
after the last treatment. declined to 0.05 mg/kg at 176 days after the last treatment and was
non-detectable (< 0.02 mg/kg) at 360 days after the last treatment.

*  This study (MRID# 43678187) provides upgradable supplemental data on the field dissipation
of radiolabeled azoxystrobin and its transformation products on bare ground plots in California.
The data are deemed supplemental because the hydrology of the study site was not clearly
described. The data may be upgraded with a complete description of the hydrology on the study
site.

Radiolabeled Azoxystrobin. at 0.5 Ibs a.i/A, had a DT, of 14 days. The first-order dissipation
half-life ranged from 28 to 34 days. Radiolabeled azoxystrobin residues in surface soil decreased
from an average of 95% immediately posttreatment to <10% at 120 days posttreatment.
Transformation products were identified as Compound 2, Compound 28 and Compound 30. The
pattern of formation and decline of these transformation products are shown below.

Compound 28 - The surface soil reached a maximum concentration of 8% of applied at 2
months posttreatment and declined to < 3% at 4 months posttreatment.

Compound 30 - The surface soil reached a maximum concentration of 5.3% at 1 to 2 months
posttreatment and declined to < 2% at 4 months posttreatment.

Compound 2 - This compound was detected in surface soil at low concentrations (<1%) at 2
and 4 months posttreatment. < ;

. Umdentlﬁed rad%ed.reﬁ ues wer

layer from immediately posttreatment to 120 days posttreatment. No radiolabeled residues were
detected in the 15 to 107 cm soil layers.

o This study (MRID# 44058710) is scientifically valid and provides useful information on the
terrestrial field dissipation of azoxystrobin on bare soil in California. This study (MRID#
44058709) provides supplemental information on CO, evolution during the terrestrial field
dissipation of azoxystrobin on bare soil in California. This study does not meet Subdivision N
Guidelines for the fulfillment of EPA data requirements on terrestrial field dissipation for the
following reasons:

(1) the study was not conducted under typical use conditions; the application procedure was
atypical of actual use;

(1i) an inadequate number of soil cores was collected,

(i1i) a storage stability study was not conducted; and

(iv) method detection limits were not reported for TLC (MRID# 44058710) and LSC
(MRID# 44058709)



s

""" as Compound 30 and Compound 2. These compounds were ¢

Radiolabeled ["*CJazoxystrobin. at a nominal application of 0.5 Ib ai/A, dissipated with a
registrant-calculated DTy, (combined for three radiolabels) of approximately 14 days in bare sandy

loam soil in California.

Uniformiv cvanopheny! ring-labeled ['*CJazoxystrobin was initially detected in the 0- to 5-cm
depth at 91 4% of the applied radioactivity. decreased to 54.9% of the applied by 7 davs and 7.8°%,
bv 2 months posttreatment. and was 2 5% at 12 months posttreatment. Transformation products
were identified as Compound 28. Compound 30. and Compound 2. These compounds were
detected 14 davs to 2 months posttreatment. with a maximum concentration of 6.7% (Compound
28) of the applied Unidentified radioactivity was seen at a maximum of 10.1% at 14 davs
posttreatment. Radioactivity was detected at maximum level in the 5- to 15-cm depth. and
declined to non-detected in soils deeper than 30 cm.

Pyrimidine labeled [5-'*CJazoxystrobin was initially detected in the 0- to 5-cm depth at 96.5% of
the applied radioactivity, decreased to 59.5% of the applied by 14 days and 13.8% by 2 months
posttreatment, and was 1.4%¢ at 12 months posttreatment. Transformation products were
identified as compound 28. Compound 30, and Compound 2. These compounds were detected 28
days to 4 months posttreatment. with a maximum concentration of 6.3% (Compound 30) of the
applied. Unidentified radioactivity was seen at a maximum of 7.0% at 1 day and 2 months
posttreatment. Radioactivity was detected at maximum level in the 5- to 15-cm depth, and
declined to non-detected in soils deeper than 30 cm.

Uniformly phenylacrylate ring-labeled ['*CJazoxystrobin was initially detected in the 0- to 5-cm
depth at 97.6% of the applied radioactivity, decreased to 40
eatment and was 2.0% at 12 months posttrea

posttreatment, with a maximum concentration of 4.1% of the applied mdloactmty Unidentified
radioactivity was at a maximum of 7.3% at 1 month posttreatment. Radioactivity was detected at
maximum level in the 5- to 15-cm depth. and declined to non-detected in soil deeper than 46 cm.

Radiolabeled *CO, accounted for 2.89% (phenvlacrylate label), 1.95% (pyrimidine label) and
2.42% (cvanophenyl label) of the applied radioactivity at 14 days posttreatment.

«  This studv (MRID# 44058712) is scientifically valid and provides supplemental information on
the terrestrial field dissipation of azoxystrobin on a turf plot in Florida. The dissipation and
mobility of two degradates (Compound 28 and Compound 30) were studied; no samples were not
analyzed for the parent compound and additional degradates. The nominal application rate of the
parent compound exceeded (2x) the proposed maximum usage rate. While exaggerated rates may
be used to facilitate residue identification, EPA requires that kinetics studies be conducted with the
proposed maximum usage rate. This study does not meet Subdivision N Guidelines for the
fulfiliment of EPA data requirements on terrestrial field dissipation for the following reasons:

(1) samples were not analvzed for the parent compound and half-lives were not determined;
(ii) the major degradates in the metabolism studies were not monitored;
(1i1) a storage stability study was not submitted.
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Following five broadcast spraving applications (at two-week intervals) of azoxystrobin at a
nominal rate of 5.0 Ib ai’A (1.0 lb ai; A‘application) onto a sand soil plot planted with turf near
Oviedo, Florida. Compound 28 was detected in the O- to 6-inch depth at a maximum concentration
of 0 02 mg kg following the third application. before and afier the fourth and fifth applications and
at 14 days posttreatment. and was 0 01 mg kg at 28 and 59 days posttreatment. This degradate
dissipated rapidlyv such that it was undetected in samples taken 87 days after the last application.
No measurable residues (greater than the limit of detection of 0.01 mg/kg) of Compound 30 were
found in any samples

+  This study (MRID# 44058713) is of questionable scientific validity and does not provide
useful information on the terrestrial field dissipation of azoxystrobin (wettable granule formulation
only).in bare soil in California. The half-life value of 8-10 days for azoxystrobin is questionable
based on the relatively high concentration of the parent remaining at intervals beyond the
calculated half-life.

This study is scientifically valid and provides useful information on the terrestrial field dissipation
of azoxystrobin (soluble concentrate formulation) in bare soil in California. This study does not
meet Subdivision N Guidelines for the partial fulﬁllment of EPA data requirements on terrestrial
field dissipation for the following reasons:

(1) a storage stability study was not provided,;
(ii) samples were not collected randomly; and
(iii) inadequate details were provided for the analytical method... -

oxystrobin 50 WG, broadcast sprayed at a no
reglstrant—calculated half-life of 8-10 days in a bare 104 alia,
California. The half-life of the parent compound is however qu%uonable Azoxystrobm was
detected in the 0- to 6-inch depth at 0.12 to 0.14 mg/kg from O to 3 days posttreatment, decreased
to 0.11 mg/kg by 14 days posttreatment, was not detected at 28 days posttreatment and was 0.02-
0.03 mg/kg at 63 days posttreatment. The parent compound was detected in the 6- to 12-inch
depth at 0.20 mg/kg at 7 days posttreatment and was not detected below the 0- to 6-inch depth at
any other sampling interval. The major degradate Compound 28 was detected in the 0- to 6-inch
depth at 0.02-0.03 mg/kg from 14 to 63 days posttreatment and was not detected at any other
sampling interval or at lower depths.

Azoxystrobin 235 SC. broadcast sprayed at a nominal rate of 0.5 Ib ai/A, dissipated with a
registrant-calculated half-life of 7-21 days in a bare ground plot of sandy loam soil near Visalia,
California. Azoxystrobin was detected in the 0- to 6-inch depth at 0.20 mg/kg immediately after
application. decreased to 0.14 mg/kg by 7 days posttreatment, and was 0.06 mg/kg from 28 to 63
days posttreatment. The parent compound was not detected below the 0- to 6-inch depth.
Compound 28. was detected in the 0- to 6-inch depth at 0.01-0.03 mg/kg from 3 to 63 days

-posttreatment. Compound 30 was detected in the 0- to 6-inch depth at a maximum of 0.02 mg/kg

at 7 days posttreatment. No degradates were detected below the 0- to 6-inch depth.
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*  This studv (MRID# 44058711) is not scientifically valid and does not provide useful
information on the terrestrial field dissipation of azoxystrobin-on bare soil in Mississippi. The half-
life was of questionable validity because the sampling intervals were inadequate to accurately
establish the half-life of the parent compound. greater than 50% of the parent compound degraded
between the first and second sampling intervals following the final pesticide application. At the
second sampling interval (12 days posttreatment). the parent compound was detected at only 22-
26% of the concentration detected immediately following the final application. This study does not
meet Subdivision N Guidelines for the partial fulfiliment of EPA data requirements on terrestrial
field dissipation for the following reasons’

(1) inadequate sampling intervals were utilized:
(ii) a storage stability study was not provided:
(iii) samples were not collected randomly: and
(iv) inadequate details were provided for the analytical method.

This study was submitted in partial fulfillment of the terrestrial field dissipation data requirements.
Additional studies on bare ground plots in California (MRID 44058710 and 4458713) and turf
plots in Florida (MRID 44058712) are described above.

Azoxystrobin, broadcast sprayed in five applications (at 13-16 day intervals) at a total nominal rate
of 2.0 Ib ai/A, dissipated with a registrant-calculated half-life of 24 days in a bare ground plot of
loam soil near Leland, Mississippi. Half-life values were of questionable validity, because the
parent compound was detected at the second samplmg interval foll wmg the fifth apphcatxon at
only 22-26% of the concentrahon detected imm

At 12 days posttreatment (second sampling mterval) azoxystrobm was observed at 0. 05 mg/kg
and ranged from 0.01 mg/kg to 0.03 mg/kg from 26 to 85 days posttreatment. Neither the parent
compound nor the degradates were detected below the 0- to 6-inch depth throughout the study.
However, Compound 30 was detected in the 0- to 6-inch depth at a maximum concentration of
0.02 mg/kg immediately following the second application and immediately before the fourth
application, but was not detected following the fourth application.

164-2 Aquatic Field Dissipation in Rice Paddies (MRID# 44319302)

The California study is not scientifically valid and does not provide useful information on the
aquatic field dissipation of azoxystrobin on rice plots in California. The floodwater flowing out of
the California site was not analyzed, precluding the determination of whether the pesticide
dissipated in the plot or was moved out of the study area. The Mississippi study is cientiﬁcally
valid and provides useful information on the aquatic field dissipation of azoxystrobin in rice glots in
Mississippi.

This study does not meet Subdivision N Guidelines for the fulfillment of EPA data requirements on
aquatic field dissipation for the following reasons:
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(i) the floodwater (outtlow onlv) at the California site was not analyzed; and
(ii) adequate storage stability data were not provided for either site.

Azoxvstrobin was broadcast spraved three times at a nominal application rate of 0.3 Ib

a.i./A application to flooded soils. In the Mississippi 's Bosket sandy loam to silt loam soil plots
planted with rice. the average halt-life was 4 days for floodwater (static system) and 2235 days for
soil samples Note that the tloodwater haif-life calculations were based on data from water
samples collected separatelv rather than from water collected with soil cores, and the concentration
reported below are average values from a sampling occasion. In flooded water, the parent
compound was at a maximum concentration of 0. 208 mg/l 2 days immediately following the first
application. decreased to O 117 mg/l after the second application and increased to 0.194 mg/1 after
the third application. On the day of the final draining of the paddies (9 days after the third
application), the concentration decreased to 0.026 mg/l. Compound 2 was detected in the water
samples at <0.025 mg/l. as the only transformation product of azoxystrobin. In soil cores, the
parent compound reached a maximum of 0.10 mg/kg immediately after the second treatment, then
slowly dissipated to 0.06 mg’kg 184 days after the third treatment, and to 0.03 mg/kg after 373
days. Compound 2 (<0.03mg/kg) was the only detected degradation product in soil samples.

In the California’s Stockion clay soil plots planted with rice, the average half-life was 4 days in
floodwater (flow-through system) and 370 days in soil. Note that the floodwater half-life
calculations were based on data from water samples collected separately rather than from water
collected with soil cores, and the concentration reported are average values from a sampling
occasion. In flooded water, the parent compound was detected at a maximum concentration of
0.058 mg/1 8-14 hours unmedlately following the ﬁrst app i

reached a max1mum of 0.10 mg/kg 1mmed1ately after the second treatment then slowly d1551pated
to 0.05 mg/kg 192 days after the third treatment, and to 0.03 mg/kg after 373 days. No ‘
degradation product was detected in any of the floodwater or soil samples. -

Foliar Dissipation Studies - Ancillary data on foliar dissipation of Azoxystrobin was also
submitted (MRID’s # 44150911 and 44058708) to assess the contribution of foliar dissipation to
the overall field dissipation processes. However those data were not usable in the modeling as they
did not distinguish between foliar applied residues through wash-off onto soil surface,
photodegradation on the leaf surface, or binding into the leaf cuticle. These data only assist in
elucidating the major route of dissipation of azoxystrobin.

Azoxystrobin had a foliar dissipation halt-life of 7 to 29 days (average = 14 days) for fresh wheat
foliage, 6 to 13 days (average = 10 days) for dry wheat foliage, 9 to 14 days (average = 11 days)
for fresh barley foliage. and 7 to 11 days (average = 8 days) for dry barley foliage. Foliar wash-off
did not appear to be a major route of dissipation of azoxystrobin, as there was little correlation
between rainfall amount and residue decline.

53 | 5@



Accunudation Studies

165-4 Accumulation in Fish - This study 1s waived because azoxystrobin has a low octanol-
water partitioning coefficient (K, = 316.22).

165-5 Accumulation in Non-Target Organisms - This study is waived because azoxystrobin has
a low octanol-water partitioning coefficient (K, = 316.22).
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Appendix VII - Chemical Structures

Q.0
o o
Compound I (ICIAS504) H,CO X OCH,

Meth: | (E)-2-{2-[6-(6-2-cyanophenoxy)pyrimidin—4-rioxy [phenyl}-3-
methoxyacrylate 3]

Ny

]
Compound 2 (R234886) a L OCH
3

(E)-2-{2-[6-(2-cvanophenoxy)pyrimidin-4-vioxy|-3-methoxyacrylic acid N HO
(]
N!&N
Compound 3 . (R219277) H,CO x> OCH,

Methvl (E)-2-{2-(6-hydroxypyrimidin-4-yloxv)phenvl}-3-methoxvacryvlate

B S
Compound 9 (R230310)

MethyvI(Z)-2-{2-{6-(2-cyanop henoxy)pyrimidin-4-vloxy]-3-methoxvacryiate

Compound 13 (R7139%5) OH

2-bvdroxybenzonitrile N

Compound 19 (R230309)
Methyi 2-{2-[2-6-(2-cvanophenoxy)pyrimidin-dvioxy|phenyl}oxoacetate

N
uh




Appendix VII (cortinued) - Chemical Structures

Compound 24 (R440753)

Methy| 2-§2-[6-(2-cyanophenoxy)pyrimidin-4-vioxy|phenyliglvcolate

Compound 28 (R401553)

4-(2-cyanophenoxy)-6-hy droxy pyrimidine

Compound 3ﬁ (R402173)
2-[{6-(2—cyanophenoxy)pyrimidin-{-yloxy]phenyl}acetaté

Compound U13

Compound 36 ' .
(E)-2-{2-[6-(2-carbamorviphenoxy)pyrimidin—<4-vloxy|phenyi}-
methyvoxvacrylic acid

N
[op}

CN
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ECOTOXICITY DATA REQUIREMENTS FOR R e,
Chemucal No. i288.0 AZOXYSTROBIN -2 Y
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Data Requirement Use D-es EPA Have  Bibliographic Must Additenal
Pattern’ Data T Sansfy Citation Data Be Submitted
This Under FIFRA 3¢n24By?
Requirement?
Yes. No. or
Parnallyvs
£158.490 WILDLIFE AND AQUATIC ORGANISMS
71-1(a) Acute Avian Oral. Quail/Duck All Yes 436781-08 Ne
71-2(a) Acute Avian Diet. Quail All Yes 136781-10 N
71-2(b) Acute Avian Diet. Duck All Yes 436781-11 No
71-3 Wild Mammal Toxicity
71-4(a) Avian Reproduction Quail All Yes 444523-01 No
71-4(b) Avian Reproduction Duck All Yes 436781-13 No
71-5(a) Simulated Terrestnal Field Study
71-5(b) Actual Terrestnai Field Study
72-1{a) Acute Fish Toxicity Bluegill All Yes 436781-14 Ne
T2-1(b) Acute Fish Toxicity (TEP)
(/ *-1(c) Acute Fish Toxicity Rainbow Trout All Yes 43678115 " No
12-1(d) Acute Fish Toxicity Rainbow Trout (TEP)
72-2(2) Acute Aquatic Invertebrate T T Al Yes T ademsi-i6 7 Ne
722() Acute Aquatic Invertebrate (TEP)
72-3(a) Acute Est’Mar Toxicity Fish All Yes 436781-17 No
72-3(b) Acute Est Mar Toxicity Mollusk All Yes - 436781-19 No
72-3(¢) Acute EstMar Toxicity Shnmp All Yes 436781-18 No
T2-3(d) Acute EstMar Toxicity Fish (TEP)
72-3¢e) Acute Est Mar Toxicity Mollusk (TEP!
72-3(f) Acute EstMar Toxicity Shrimp (TEP?
T2-4(a) Early Life Stage Fish All Yes 436781-20 No
72-4b) Life Cycle Aquatic Invertebrate All Yes 436781-21 Ne
72-5 Life Cycle Fish
T2-6 Aquatic Organism Accumulation
72-7(1) Simulated Aquatic Field Study
72-7(b) Actual Aquatic Field Study
$158.540 PLANT PROTECTION
K\ |22-1{a) Seedling Enmergence All Yes 436781-56 No
e
122-1(b) Vegetative Vigor All Yes 436781-58 No

122-2  Aquatic Plant Growth



Data Requirement Use Does EPA Have Bibliographic Must Additiona;

Pattern Data To Sausty Ciation Data Be Submized

This Under FIFRA 3 &1 2uB)?

Requirement?

tYes. No. or

Partiaily:
123-11a) Seedling Emers All Yes 436781-60 Ne
123-1ihi Vegetative Vigor
123-:2  Aquatic Plant Growth All Yes 436781-61. - No

o2, -63. -64.
124-1  Terrestrial Fie.d Study -65
124-2  Aquatic Field Study
§158.490 NONTARGET INSECT TESTING
141-1  Honey Bee Acute Contact 1 Yes 436781-66. No
-67 (TEP)

141-2  Honey Bee Residue on Foliage
141-5  Fueld Test for Pollinators

' | =Terrestrial Food; 2 = Terrestrial Feed: 3 =Terrestrial Non-Food: 4= Aquatic Food: 5= Aquatic Non-Food(Qutdoor);6 = Aquatic Non-Food
(Industrial); 7 = Aquatic Non-Food (Residential):8 =Greenhouse Food: 9=Greenhouse Non-Food:10= Forestry: 11 =Residential Outdoor: 12 =Indoor Fauod:
13=Indoor Non-Food: 14 =Indoor Medicinal;15=Indoor Residential.



APPENDIX It
ENVIRONMENTAL FATE DATA REQUIREMENTS FOR

AZOXYSTROBIN ol
Does EPA Have ' \Must Additonal !
Data To Sausn Biblingraphivc Dats Be Submuttec
Data Requirement This Requirement’ Ciation under FIFRA 3.¢. 2. B

Yes. No. or Partaily:

§158.290 ENVIRONMENTAL FATE

Degradation Studies-Lab:

161-1 Hidrolysis Yes 436781-72 No
161-2 Phetodegradation In Water Yes 436781-73 No
161-3 Phetodegradation On Soil Yes 436781-74 Ne
161-4 Photodegradation in Aur NR
Metabolism Studigs-Lab:
162-1 Aerobic Sotl Yes 436781-75 \eo
162-2  Anaerobic Soil Yes : 436781-75 No
162-3 Anaerobic Aquauc \R
162-4  Aerobic Aquatic NR
Mobility Studies:
163-1 Leaching- Adsorption: Desorp. Yes 436781-78 No
436781-81
436781-77
i 436781-79
436781-80
Dissipation Studies-Field:
164-1 Soil Yes  436781-84 (Upgrad. Suppl) No
: ) £36781-85 (Upgrad. Sappl)
- - 436781-86 (Upgrad. Sappl)
436781-87 (Upgrad. Suppl)
440587-10 (Suppl)
440587-12 (Suppl)
440587-13 (Suppl)
164-2 Aquatic Yes (Mississippi) 443193-02 No
Accumulation Studies:
165-4 In Fish NR Waived
Ground Water Monitoring Studies:
166-1 Small-Scale Prospective \R Reserved
'158.440 Spray Drift:
201-1 Droplet Size Spectrum Reserved!
202-1 Drift Field Evaluation Reserved!

I No azoxystrobin-specific spray drift studies were review +d. The registrant. Zeneca. is a member of the Spray Drift Task Force (SDTF). The SDTF has comp.=tad
and subrmitled to the Agency a series of studies intended 1o characterize sprav droplet drift potential due to various factors. including application methods.
application equipment. meteorological conditions. crop geometry and droplet characteristics. EFED is currently evaluating these studies. After its review. the
Agency will determine whether a reassessment is warranted of the potential risks from the application of azoxystrobin to nontarget organisms.



