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I. Methidathion Use Overview

Methidathion is a non-systemic organophosphate insecticide/acaricide registered for use to
control a wide range of sucking, leaf-eating, and scale insects It acts by inhibiting certain

enzymes in the invertebrate system. Methidathion is used on a variety of food and feed crops

that include alfalfa (grown for seed), almonds, apples, apricots, artichokes, carambola, cherries,
clover (grown for seed), cotton, grapefruit, hay-grass, kiwi fruit, lemons, longan, mandarins,
mangos, nectarines, olives, oranges, peaches, pears, pecans, plums, prunes, safflower, sorghum,
sugar apple, sunflower, timothy, and walnuts. Methidathion is also used on terrestrial non-food
crops such as tobacco and nursery stock. (Special Local Need-24(c) uses)

The end-use products of methidathion include two wettable powder (WP) at 25% ai in water
soluble bags, and two liquid emulsifiable concentrates (EC) at 22.6% and 24.4% ai. The two EC
product registrations are owned and maintained by Gowan Co. While these products are not
produced or marketed at this time, EPA must consider these formulations as part of the total
potential risk from exposure to methidathion. Based on 1987 through 1997 usage information,
an estimate of methidathion's total domestic annual usage averaged approximately 241,000
pounds active ingredient (ai) for 138,000 acres treated. Its largest markets in terms of total
pounds ai are almonds (18%), oranges (17%), plums and prunes (15%), and walnuts (13%).
Crops with a high percentage of their total U.S. planted acres treated with methidathion include
artichokes (50%), plums and prunes (11%) and walnuts (9%).

Table 1: Methidathion National Usage Summary

Crop Major Pest Controlled max Ib ai/A max # typical Ib ai/A typical #
per app. apps per app. apps
Almonds scales, peach twig borer 3 1 L5 1
Artichokes plume moth 1 8 1 2
Citrus scales 5 2 2 1
Cotton lygus 1* 16* 0.5 2
Olives scales 3 1 1.5 1
Pome fruits scales, aphids 3 1 1.5 1
Stone fruits scales, peach twig borer 3 1 1.5 1-
Safflower lygus 0.5 3 0.5 1
Pecans aphids, shuckworms, leafminers 4 2 1.5 1
Walnuts scales, aphids codling moth 3 3 1.5 1
Nursery Stock | scales 0.25 1b ai/50 gal water 0.25 b ai/50 gal water

* Not to exceed 4 lbs ai/A during any one growing season
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II. Environmental Fate and Chemistry of Methidathion

A. Chemical Profile:

Common name:

Chemical name:

| Trade name(s):

Formulations:

Methidathion.

3-Dimethoxyphosphinothioylthiomethyl-5-methoxy-1,3,4-thiadiazol-

2(3H)-one.

Supracide and Ultracide.

Wettable powder, 25% ai.

Physical/Chemical properties:

Molecular formula:

Molecular weight:

Physical state:
Melting point:

Vapor pressure (20°C):

Solubility (20°C):

Henry's Law Constant:
Octanol/Water Partition Coefficient:

C¢H,;N,0O,PS..

302.3 g/mol

Colorless crystals.
39-40°C.

2.48 x 10°° mm Hg
250 mg/L water;

690 g/kg acetone;

850 g/kg cyclohexanone;
600g/kg xylene;

260 g/kg ethanol,;

53 g/kg octan-1-ol.
3.97 x 10° atm m*/mol
295 at pH 6.1

B. Status of Environmental Fate Data Requirements:

The status of the environmental fate data requirements are as follows:

161-2. Direct Photoiysis in Water: supplemental; may become satisfied if the studies 42081709
and 447843 are upgraded®

161-3. Photodegradation on Soil: supplemental; may become satisfied if studies 42081710 and

44784302 are upgraded®

162-2. Anaerobic Soil Metabolism: supplemental; may become satisfied if study 42262501 is

upgraded®

163-1. Adsorption/Desorption: partially satisfied by study 00158529®
164-1. Terrestrial Field Dissipation: not satisfied; may be partially satisfied by supplemental
studies 41924401 and 41924402 if additional major degradates beyond the one monitored for in

2
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those studies (GS-12956 and GS-13007) are not present in the additional laboratory studies that

have been required®

165-4. Accumulation in Fish: waived; although the Forbis, Georgie, and Bunch 1985

supplemental study (00158532) does not technically satisfy the 165-4 data requirement,
-requiring any additional 165-4 data is not warranted because of the low BCFs reported for total

radiolabeled residues

Because methidathion appears to have substantial runoff potential, EFED recommends that
aerobic aquatic metabolism (162-3) and anaerobic aquatic metabolism (162-4) studies also be
conducted.

(1) 161-2. Direct Photolysis in Water: To help upgrade the study, the registrant should submit
absorption spectra of hydrolysis products to explain the possibility of indirect photolysis due to
photosensitizer. In addition, if it is concluded that methidathion degraded by direct photolysis

~ and molar absorptivities can be provided for methidathion above 290 nm, the half-life and
photolysis rate constant computations in study 42081709 should be changed as follows to help
upgrade the study:

Solar direct photolysis in water rate constants at various latitudes and for various seasons
should be computed from the xenon lamp direct photolysis rate constant using the
following equation:

ksola.r = kxenon [Eeljlkj(solar)AA'j/ Ze).j:[lj(xenon)(l nln)] (Equaﬁon 1)
where,

k... = direct photolysis in water rate constant under solar irradiation

K,enon = direct photolysis in water rate constant under xenon lamp irradiation

2. = summation over the 290 to 600 nm range of UV-visible solar irradiation at the earth's
surface

€,; = molar absorptivity of the chemical at wavelength A,

Lyjsolary = mean daily solar irradiation/nm at wavelength A; which varies with latitude and
season

AA; = wavelength interval of 2.5 to 50 nm centered at wavelength A;

Ljxenony = Mean daily xenon lamp irradiation/nm at wavelength A; to which the chemical
was exposed :

Values of I;,1a)AA; for various latitudes and seasons can be obtained from tables attached to
OPPT guideline 835.2210. Note that in those tables, I;;,1.)AA; is referred to as L;; where

L,; = mean daily solar irradiation over wavelength interval AA, centered at wavelength A,

Once direct photolysis rate constants have been obtained, the corresponding half=lives can as
always be obtained from the following equation:

3
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t1/2(direct photo) In 2/kdirect photo (Equation 2)

2 161-3. Photodegradation on Soil: The study could possibly be upgraded to satisfy the
photodegradation in soil data requirement if the following is addressed.

Solar photodegradation on soil rate constants at various latitudes and for various seasons
should be computed from the xenon lamp direct photolysis rate constant using the
following equation:

ksolar(soil) = kxenon(soil) [ZIlj(sola;')AA'j/ ZI}l.j(xenon)(1 nm)] (Equation 3)
where,

Ksotarsoity = Photodegradation on soil rate constant under solar irradiation

K enonsoity = Photodegradation on soil rate constant under xenon lamp irradiation

Lijsotary = mean daily solar irradiation/nm at wavelength A; which varies with latitude and
season

AM; = wavelength interval of 2.5 to 50 nm centered at wavelength A;

Ijcxenony = mean daily xenon lamp irradiation/nm at wavelength A; to which the chemical
was exposed

Values of oA for various latitudes and seasons can be obtained from tables attached to
OPPT guideline 835.2210. Note that in those tables, L;j.AA; is referred to as L,; where

L,; = mean daily solar irradiation over wavelength interval AA; centered at wavelength A

Note that unlike equation 1 for the direct photolysis rate constant, equation 3 for the
photodegradation on soil rate constant does not contain the molar absorptivities of the test
chemical. The reason is that photodegradation on soil processes can include indirect
photodegradation as well as direct photolysis.

Once rate constants have been obtained, the corresponding half-lives can as always be obtained
from the following equation:

t1/2(soi] photo) =In 2/ksoil photo ’ (Equation 4)

G) 162-2. Anaerobic Soil Metabolism: Study 42262501 has been classified as supplemental, but it
could possibly be upgraded to satisfy the anaerobic soil metabolism data requirement. To
upgrade the study, the TLC results must be correlated to the HPLC results to more clearly define
the formation and decline of degradates.

@ 163-1. Adsorption/Desorption: Study 00158529 partially satisfies the adsorption/desorption
data requirement by providing Freundlich adsorption and desorption binding constants and

4
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exponents for methidathion on four test soils. To completely satisfy the data requirement, the
same type of information should be provided for all major degradates identified in any of the
laboratory degradation studies.

() 164-1. Terrestrial Field Dissipation

There were no major degradates identified in the acceptable aerobic soil metabolism study
44545101. In the supplemental aerobic soil metabolism study 42262501, one major degradate
(unknown 1) was isolated at a maximum of 13.4% of applied. However, even though its structure
was tentatively identified, its identity could not be firmly established or confirmed despite

“extensive MS work to do so. In supplemental anaerobic soil metabolism study, unknowns 1
(same compound as above) and 3 came close to be classified as major degradates, but their
maximums were just under 10% of applied.

If the additional laboratory work and/or literature review reveals no other likely major degradates
in soil under aerobic or anaerobic conditions, EFED will upgrade supplemental studies 41924401
and 41924402 to partially satisfy the terrestrial field dissipation data requirement by providing
information on the persistence and mobility of methidathion in cropped and bare plot citrus
groves in California. Although several detections of methidathion in the 12-18 inch cores in
those studies were probably due to sample contamination, the study nevertheless shows that
methidathion did not move below 18 inches. Furthermore, even if minor contamination also
occurred in the top 0-6 inch cores, it is unlikely to have substantially affected the reported
dissipation rates for methidathion in the 0-6 inch cores which were based primarily upon
decreasing concentrations much greater than the contamination level.

To completely satisfy the terrestrial field dissipation data requirement, the registrant should
conduct an additional study in California on cropped and bare plot cotton fields. Before
performing the study, the registrant should consult with EFED concerning degradates (if any) for
which monitoring should be performed. Any other major degradates (if any) in soil that may be
identified as the result of additional laboratory work and/or literature review should be included
in the monitoring. In addition, EFED would like to discuss with the registrant the possibility of
further establishing and confirming the identity of unknown 1 so that it can be included in the
monitoring.

C. Environmental Fate and Transport Assessment
Methidathion is foliarly applied to a variety of terrestrial food crops and to nursery stock. It is
subject to spray drift at the time of application to nearby non-target areas including surface water
bodies. Spray drift is (in general) far more substantial for aerial applications than for spray blast
or ground applications. Spray drift generally increases with decreasing droplet size distribution
and is of course greater for areas directly downwind than for other areas.

In a published article, Willis and McDowell 1987 reported mean foliar dissipation half-lives for

5
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methidathion of 0.5 days (cotton), 0.6 days (cotton), 0.3 days (cotton), 3.5 days (alfalfa), and 5.0
days (alfalfa). The three cotton half-life values (0.5, 0.6, and 0.3 days) were based on
measurements of the dislodgeable residue. The first two were done in Arizona at temperature of
27°C, and the third one was done in Texas, where no temperature was reported. The half-life of
3.5 days was done for alfalfa based on the total residue where no environmental conditions were
reported. The half-life of 5.0 days was done for clover based on the total residue where no
environmental conditions were reported. These half-life values were compiled by Willis and
McDowell based on their literature search. For the terrestrial exposure assessment purpose,
without a validated foliar dissipation study, the soil aerobic metabolism half-life of 11.3 days
was used in the FATE program to provide conservative estimated exposure values.

The relatively low octanol/water partition coefficient for methidathion of 295 suggests that it will
only moderately partition into the waxy component of leaves. Moderate partitioning into the
waxy components of leaves suggests that the remaining methidathion at the time of a post-
application rainfall event may have a substantial washoff potential. However, the relatively short
foliar dissipation half-lives of methidathion indicate that a substantial mass of methidathion will
washoff onto the soil only if appreciable rainfall events occur within one to several days post-
application.

At the time of foliar application, substantial amounts of applied methidathion could reach
exposed soil and (to a lesser extent) penetrate the canopy to reach canopy shielded soil. It can
also reach soil via washoff during post-application rainfall events.

The reported Freundlich binding constants for methidathion in acceptable study 00158529 should
be somewhat comparable to soil/water partition coefficients because the Freundlich exponents >
0.84. The relatively low'to moderate soil/water partitioning of methidathion (Freundlich binding
constants 2.5-16) indicates that the methidathion reaching soil may have limited to moderate
potentials for leaching and uptake by plants, and moderate to substantial potentials for runoff
depending upon the soil and other conditions. However, EFED calculated overall half-lives of
11.3 and 3 days in acceptable and supplemental aerobic soil metabolism studies 44545101 and
42262501, respectively. A half-life of 10 days was reported for methidathion in supplemental
anaerobic soil metabolism study 42262501. Therefore, substantial fractions of the methidathion
reaching soil may degrade and no longer be available for such physical removal processes within
1-3 weeks after reaching the soil.

Chemicals found in groundwater typically exhibit soil/water partition coefficients < 5, and the
most frequently detected ones typically exhibit soil/water partition coefficients < 1. The
soil/water partition exhibited by methidathion is borderline with respect to leaching to ground
water with most Freundlich binding constants < 5, but some substantially > 5, and all > 1. The
relatively short half-lives reported for methidathion in laboratory soil studies compared to the
time it would probably take methidathion to reach most ground water may also somewhat limit
the amount of methidathion reaching ground water. However, most of the removal of
methidathion in the laboratory metabolism studies appears to be due to biodegradation.

6
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Methidathion is only moderately susceptible to abiotic hydrolysis (study 42037701) and its
volatilization from soil in the lab studies (including supplemental laboratory volatilization study
42098801) was negligible to moderate. Because microbiological populations and activities
generally decrease rapidly with depth in soil, any methidathion leaching below the top soil layers
will probably be much more persistent in the sub-strata than it is in the top soil layers.

In supplemental CA and NE terrestrial field dissipation studies (40094103, 41924401,
41924402), methidathion had reported dissipation half-lives in the top 6 inches of 4.8, 9.2, < 14,
15, and 15-30 days. The reported half-lives of < 14 days (in CA) and 15-30 days (in NE) in
supplemental study 40094103 are highly uncertain because they are based one or two data points,
respectively, instead of regressions over all of the data points (see data summary). Methidathion
was not detected at depths below 18 inches in the field studies. There were several detections of
methidathion in samples collected from the 12-18 inch cores. However, such detections appear
to have been due to contamination because they occurred in samples collected before any
irrigation or rainfall event occurred.

Because microbiological populations and activities in ground water are also usually relatively
low, the degradation rates of any methidathion reaching ground water will probably generally be
closer to its generally moderate abiotic hydrolysis rates (equivalent to 13-48 day half-lives) than
to the faster rates reported for the soil metabolism studies (equivalent to 3.1-11.3 day half-lives.

The persistence of dissolved methidathion in the water column of surface waters receiving
methidathion via spray drift and/or runoff will depend upon numerous factors including the
hydrologic residence time and pH of the water and the microbiological populations and activities
within the water. The relatively low to moderate soil/water partitioning (Freundlich binding
constants 2.5-16) and low Henry's Law constant (3.97 x 10® atm*m>/mol) exhibited by
methidathion indicate that rates of adsorption to sediment or of volatilization will probably not
contribute substantially to the overall dissipation rate of dissolved methidathion in the water
column. In waters with short hydrological residence times and/or substantial microbiological
activity, the half-life or DT50 of methidathion may be substantially less than two weeks due to
advection and/or biodegradation. In waters with long hydrological residence times and low
microbiological activities the half-life or DT50 of dissolved methidathion may be substantially
longer and even approach the reported abiotic hydrolysis half-lives of 37, 48, and 13 days in pH
5,7, and 9 waters, respectively (acceptable hydrolysis study 42037701).

It is currently unclear whether direct photolysis can contribute significantly to the overall
dissipation rate of methidathion in the water column under some conditions. In direct photolysis
in water study 42081709, a continuous xenon lamp irradiated half-life of 11.6 days (reportedly
approximately equivalent to 8.2 days solar irradiation during the equinox at 40° N latitude) in
distilled water was reported for methidathion compared to a dark control of 46 days. However,
there was no apparent overlap between the absorption spectrum of methidathion and the
irradiation spectrum of the xenon lamp or of sunlight at the earth's surface. Even if it is finally
concluded that methidathion is susceptible to direct aqueous photolysis, the process will probably

7
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contribute significantly to the overall dissipation rate only in clear shallow water. The reason is
that even in relatively pristine water, light attenuation increases steeply with depth due to
refraction and absorption of light by various constituents in the water.

Although methidathion exhibits relatively low to moderate soil/water partitioning, Freundlich
binding constants between 2.5 and 16 indicate that at equilibrium, concentrations of
methidathion in the sediment may be several fold greater than in water with which it is in
equilibrium. Although the bottom sediment of many surface waters is somewhat anaerobic, the
bottom sediment of shallow well aerated streams is often aerobic. Regardless of the redox
potential of the sediment, methidathion in bottom sediment may exhibit comparable degradation
rates because the half-lives in both the aerobic soil metabolism studies (3.1 and 11.3 days) and in
the anaerobic soil metabolism study (10 days) were comparable.

Based on labeling only the thiadiazole ring portion of the methidathion molecule, the only major
degradates identified in the laboratory studies were 5-methyl-1-3,4-thiadiazol-2 (3H)-one (GS-
12956) and des-methyl S-[(5-methoxy-2-0x0-1, 3, 4-thiadiazol-3 (2-1)-yl-methyl 0,0-dimethyl
phosphorothioate (des-methyl GS-13007). The GS-12956 molecule was a major degradate in the
hydrolysis study at all 3 experimental pHs (5, 7, and 9) and in the direct photolysis in water
study. The des-methyl GS-13007 molecule was a major degradate in pH 9 solution of the
hydrolysis study. No major degradates were identified or isolated in the acceptable aerobic soil
metabolism study. One unknown major degradate (unknown 1) was isolated in the supplemental
aerobic soil metabolism study at a maximum of 13.4% of applied. The same unknown was
isolated at a maximum of 9% of applied in the supplemental anaerobic soil metabolism study.
Although the identity of unknown 1 was not firmly established or confirmed, the registrant
tentatively characterized the structure of unknown 1 as a cyclic compound formed from the
reaction of carbazic acid and cysteine.

The available data are insufficient to adequately characterize the persistence and mobility of the
degradates of methidathion. No adsorption/desorption data have been submitted for any of the
degradates isolated from laboratory studies to date including major degradates GS-12956,
desmethyl GS-13007, or unknown 1. A major hydrolysis degradate (GS-12956) was monitored
for in two CA field dissipation studies as was a minor aerobic soil metabolism degradate (GS-
13007 which is the oxygen analog of methidathion). GS-12956 was detected above a detection
limit of 50 ppb in only a small number of samples none of which were collected below 6 inches.
GS-13007 was detected only once above a detection limit of 20 ppb in a sample from a 18-24
inch core.

In a supplemental moderately aged (3 days) soil column leaching study (00158528), 77.2%,
18%, 6.6% and 15.5% of total applied C methidathion residues (thiadiazole ring labeled at the
carbonyl carbon) leached through 12 inch sand, silt loam, sandy loam, and silty clay loam
columns, respectively. Although the results of the study demonstrate some mobility of total
methidathion residues, the total residues were not further separated and analyzed to determine
what fractions of the total radiolabeled residues in the leachates were represented by the parent

8
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and various degradates. It should also be noted that the columns used were relatively short (12
inches) thereby resulting in larger percentages of applied in the leachates than with more
typically used columns which range up to 30 inches in length.

D. Data Summary

Note that in all of the laboratory degradation studies discussed below, only the thiadiazol ring
carbonyl carbon contained a radiolabel. None of the molecule on the phosphorodithioic side of
the thioester linkage was radiolabeled. Consequently, any phosphorodithioic degradates formed
from the cleavage of the thioester linkage such as the O,0,S -trimethyl ester of phosphorodithioic
acid could not be followed. Although such degradates can be reasonably postulated to occur
from the cleavage of the thioester linkage (as was done by the registrant), it is not possible to
estimate the maximum levels of such degradates or the rates of decline without proper
radiolabeling.

In the data summaries provided below, degradates are referred to by their registrant supplied
identification names such as GS-12956 rather than their chemical names such as 5-Methoxyl-
1,3,4-thiadiazol-2(3H)-one. However, a list of all degradates identified in laboratory studies to
date is provided in the following table along with their chemical names, and the process and
compartment that resulted in the formation of the degradate.

AL



Table 2: Identification and Source of Methidathion Metabolites
I.D. " Chemical Formulas Process & Compartment that Resulted in the
Number Formation of this Degradate
GS-12956 | 5-methoxy-1,3,4- thiadiazol-2- | hydrolysis; aerobic soil metab. ; anaerobic soil
(3H) one met.; photolysis in water; photolysis on soil
GS-13007 | S-[(5-methione-2-0x%0-1,3,4- hydrolysis
thiodiazol-3(2H)-yl methyl 0,0 | aerobic soil metabolism
dimethyl phosphoro thioate
GS-28370 | 5 methoxy-3-[(methyl- sulfinyl | aerobic soil metabolism
methyl]-1,3,4-thiodiazol-2-
(3H)one
GS- 5 methoxy-3-[(methyl aerobic soil metabolism
28369 sulfonyl)methyl]-1,3,4- soil column leaching
thiodiazol-2(3H)-one anaerobic soil metabolism
GS-20685 | Unknown
and 5-methoxy-1,3,4- thiadiazol-2-
GS12956 | (3H) one aerobic soil metabolism

161-1. Hydrolysis: In an acceptable study (42037701), methidathion degraded with half-lives of
37 days at pH 5, 48 days at pH 7, and 13 days at pH 9 in sterile aqueous buffers incubated in the
dark at 24-25°C. Using only a thiadiazol ring radiolabel, the only major degradate isolated and
identified in the pH 5 and pH 7 solutions was 5-Methoxyl-1,3,4-thiadiazol-2(3H)-one (GS-
12956). In the pH 5 solution, GS-12956 reached a replicate averaged maximum of 41.9% of
applied on the last day of the study (day 35). In the pH 7 solution, GS-12956 reached a replicate
averaged maximum of 29.6% of applied on the last day of the study (day 32).

GS-12956 was also a major degradate in the pH 9 solution along with desmethyl S-[(5-methoxy-
2-0x0-1,3,4-thiadiazol-3(2H)-yl)-methyl O,0-dimethyl phosphorothioate (des-methyl GS-
13007). Inthe pH 9 solution, GS-12956 reached a replicate averaged maximum of 39.4% on day
15 and was a replicate average 35.2% of applied on the last day of the study (day 20). Desmethyl
GS-13007 reached a replicate averaged maximum of 20.6% of applied on the last day of the
study (day 20).

In a separate study (44554501), sterile water buffered at pH 5, 7, and 9 was dosed with ,

" methidathion at 9.4 ppm for pH 5, 9.5 ppm for pH 7, and 10.3 ppm for pH 9. The solutions were
incubated in darkness for a maximum period of 30 days between 24.2 £ 0.5 °C and 26.5 + 0.4 °C.
The calculated half-life values were 27.0 days under pH 5 conditions, 25.2 days under pH 7
conditions, and 7.9 days under pH 9 conditions.

10
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161-2. Direct Photolysis in Water: In a supplemental, but probably upgradable study
(42081709), methidathion degraded with a half-life of 11.6 lamp days (equivalent to 8.2 days of
sunlight) in sterile aqueous buffered (pH 7) solutions that were continuously irradiated for 15
days with a xenon lamp at 23.9-25.8 C. The degradation half-life in dark control samples was
45.9 days. Using only a thiadiazole ring label, the only degradate isolated and identified was GS
12956, which was a major degradate in both the irradiated and dark control solutions. On the last
day of the study (day 15), GS-12956 reached replicate averaged maximums of 51% and 22.3% of
applied in the irradiated and dark control solutions, respectively. The study is currently viewed
as unacceptable for use in the fate assessment because of the discrepancy between the reported
susceptibility of methidathion to direct photolysis and an apparent lack of overlap between the
absorption spectrum of methidathion and the irradiation spectrum of the filtered xenon lamp.

161-3. Photodegradation on Soil The study 42081710 showed an apparent (though moderate)
susceptibility of methidathion to photodegradation on soil is based on a comparison of a
relatively long half-life in the irradiated soil (40.6 days based on a 12 hour light:dark cycle) to no
significant degradation in the dark control soil. By comparison, EFED calculated half-lives of
11.3 days and 3.1 days in aerobic soil metabolism studies 44545101 and 42262501, respectively.
The stability of methidathion in the dark control compared to relatively rapid dissipation of
methidathion in the aerobic soil studies casts substantial uncertainty on the reported results that
methidathion is slightly susceptible to photodegradation on soil. EFED is not very concerned
over uncertainty in the photodegradation on soil rate if it is indeed slow compared to other
dissipation pathways such that photodegradation on soil is only a minor dissipation pathway.
However, EFED is concerned over the possibility that whatever soil characteristics made
methidathion stable in the dark control and only slowly susceptible to degradation in the
irradiated soil (such as possibly inadequate soil moisture and/or a loss of soil viability) may have
substantially altered soil structure and/or components such that the rate of photodegradation on
soil may have been inhibited.

For information on how to upgrade study 42081710 to partially satisfy the photodegradation on
soil data requirement, please see section B. Status of Environmental Fate Data Requirements

162-1. Aerobic Soil Metabolism: In an acceptable aerobic soil metabolism study (44545101),
methidathion degraded with an EFED computed overall half-life of 11.3 days in a Hanford sandy
loam soil. There were no major degradates isolated or identified. Minor degradates isolated and
identified were GS-20685, GS-12956, (GS-28369, GS-28370, and GS-13007. The maximum
percentages of applied represented by the minor degradates were all less than 2.6%. Nine
unidentified areas of radioactivity totaled 4.3% of the applied radioactivity. Unextractable

“ residues comprised a maximum of 34.8% of the applied at 30 days. Radiolabeled carbon dioxide
accounted for 16.7% of the applied radioactivity at 7 days and gradually increased to a maximum
of 33% at 30 days post-treatment.

In a supplemental aerobic soil metabolism study (42262501), methidathion degraded with an
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overall half-life of 3.1 days in nonsterile sandy loam soil. One major degradate (unknown 1) was
isolated which reached a maximum of 13.4% of applied on day 11 and declined to 9.9% of
applied on last day of the study (day 263). Although the identity of unknown 1 was not firmly
established or confirmed, the registrant tentatively characterized the structure of unknown 1 as a
cyclic compound formed from the reaction of carbazic acid and cysteine.

Minor degradates isolated and identified were GS-12956, GS-28369, and GS-28370. The
maximum percentages of applied represented by the minor degradates were all less than 2.2%.

During the 263-day experiment, organic volatiles and CO, totaled <0.1 and 58.7% of the applied,
respectively. Residues that could not be extracted from the soil with methanol:water were a
maximum of 30.3-37.5% of the applied at 11 days, then slowly decreased to 20.2-22.8% by 263
days.

162-2. Anaerobic Soil Metabolism: In a supplemental anaerobic soil metabolism study
(42262501), methidathion degraded with a half-life of 10.0 days in nonsterile flooded sandy
loam soil that was incubated under a nitrogen atmosphere for 65 days following 3 days of aerobic
incubation. The majority of the extractable methidathion residues were recovered in the
floodwater, rather than the methanol:water soil extracts.

No major degradates were isolated. However, unknowns 1 and 3 came close to being classified
as major degradates reaching maximums of 9.0% (on day 62) and 9.5% (on day 30) of applied,
respectively. Unknown 1 was the same compound characterized in the supplemental aerobic soil
metabolism study 42262501 as a cyclic compound formed from the reaction of carbazic acid and
cysteine.

Minor methidathion degradates identified were GS-28369 (reached a maximum of 2.5% of
applied on the last day - day 65) and GS-12956 (reached a maximum of 4.9% of applied on the
last day - day 65). During the 65-day experiment, organic volatiles and CO, totaled <0.1 and
22.4% of the applied, respectively. Methidathion residues that could not be extracted from the
soil with methanol:water were 27.0-34.9% of the applied.

163-1. Adsorption/Desorption: In an acceptable adsorption/desorption batch equilibrium study
(00158529), Freundlich adsorption and desorption binding constants and exponents were
determined for methidathion on a sand, loamy sand, sandy clay loam, and loam. The properties
of the test soils and the Freundlich adsorption and desorption binding constants and exponents
are listed in the following table.

| Soil series | Texture %OM | pH |Kads |Kddes |UN |UN

ads des
Lakeland Sand 1.2 6.3 4.1 5.87 0.86 0.82
12
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Collomb Loamy sand 2.2 7.8 2.48 3.18 0.84 0.86

Vetroz Sandy clay loam 5.6 6.7 14.83 15.8 0.88 091

LesEvo. | Loam 3.6 61 |453 569 |088 |0.89

163-1. Soil Column Leaching: In a supplemental aged soil column leaching study (00158528),
aged (3 days) total *C-methidathion residues were eluted down 12 inch sand, silt loam, sandy
loam, and silty clay loam columns. Methidathion was applied at 0.1 mg/column and leached with
20 inches of water over periods ranging from 20 hours to 6 days. Total *C-methidathion
residues were detected throughout the columns, and 77.2, 18.0, 6.56, and 15.5% of the applied
were detected in the leachate from the sand, silt loam, sandy loam, and silty clay loam soil
columns, respectively. Residues were not characterized in this study, e.g., the relative
contribution of the parent and the major degradates to the total residues and the leachate were not
determined.

163-2. Laboratory Volatility: In a preliminary experiment (42098801) conducted for 14 days,
[“C]volatiles from duplicate samples of Huntington Loamy Sand from Kentucky totaled 28.0
and 29.1% of the applied radioactivity, of which 99% (27.7-28.7% of the applied) was *CO,. In
an experiment conducted for 30 days on the same soil, ['*C]volatiles from four samples totaled
10.7,11.5, 13.1, and 13.4% of the applied radioactivity, of which 47-57% (6.2-7.6% of the ap-
 plied) was “CO,. The rate of volatilization of total radiolabeled residues ranged from 3.4 x 10"
ug/em?hr to 6.3 x 10 ug/cm?hr. No volatile ['*C]compound other than “CO, was identified.

164-1: Terrestrial Field Dissipation: In supplemental study 40094103, methidathion (2EC)
dissipated with half-lives of 15-30 days (0-6" depth) and <14 days (0-6" depth) in California
field plots of sandy loam soil following each of two separate applications of methidathion at 5.0
Ibs ai/A in 1984 and 1985, respectively. The half-lives of methidathion were <15 days in
Nebraska field plots of silty clay loam soil following each of two separate applications of methi-
dathion at 5.0 lbs ai/A in 1984 and 1985. The reported half-lives of < 14 days (in CA) and 15-30
days (in NE) in supplemental study 40094103 are highly uncertain because they are based one or
two data points, respectively, instead of regressions over all of the data points. In the 40094103
CA study, over 50% of methidathion had dissipated in the first post-application sample collected
at 14 days. In the 40094103 NE study, less than 50% and more than 50% of methidathion had
dissipated in the first and second post-application samples collected at days 15 and 30,
respectively. '

Residues were not detected at depths below the 0-6" layer at any sampling interval at either of
the sites. The degradate GS-13007 (the oxygen analog of methidathion) was not detected in the
soil from either site at any sampling interval. Patterns of formation and decline of degradates
were not adequately addressed, depth of leaching was not defined, and field test data were
incomplete. In addition, methidathion was soil incorporated at both sites, which is not a typical
method of methidathion application.
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In supplemental study 41924401, methidathion in the form of a emulsible concentrate was
ground sprayed twice on to citrus groves on a CA sandy loam soil (om% = 0.92, pH = 7.4) at an
application rate of 5.5 Ib ai/acre for each application. The interval between applications was
approximately 6 weeks. During the study, precipitation and irrigation totaled 11.9 and 38.30
inches respectively. After the second application, methidathion dissipated in the top 6 inches of
soil with a half-life of 9.2 days. Methidathion was detected to a depth of 18 inches, but that was
probably due to contamination because such detections occurred shortly after application before
any post-application rainfall or irrigation occurred.

The only degradates monitored for in study 41924401 were GS-12956 (a major hydrolytic
degradate) and the minor degradate GS-13007 (the oxygen analog of methidathion). GS-13007
was detected once in an 18-24 inch core. GS-13007 was detected to a depth of 24", and GS-
12956 was detected to a depth of 18".

In supplemental study 41924402, methidathion in the form of a emulsible concentrate was
ground sprayed once on to bare plots on a CA sandy loam soil (om% = 0.92, pH =7.4) at an
application rate of 10 1b ai/acre. During the study, precipitation and irrigation totaled 11.9 and
38.30 inches respectively. Methidathion dissipated in the top 6 inches of soil with a half-life of
4.8 days. Methidathion was detected to a depth of 18 inches, but that was probably due to
contamination because such detections occurred shortly after application before any post-
application rainfall or irrigation occurred.

The only degradates monitored for in study 41924402 were GS-12956 (a major hydrolytic
degradate) and the minor degradate GS-13007 (the oxygen analog of methidathion). GS-13007
was not detected at any sampling interval or depth. GS-12956 was detected several times in the
0-6 inch cores. '

165-4. Bioaccumulation in Fish: In supplemental bioaccumulation in fish study 00158532, total
4C-methidathion residues accumulated in bluegill sunfish with maximum bioconcentration
factors of 19, 75 and 46x in edible tissues (body, muscle, skin, skeleton), nonedible tissues (fins,
head, internal organs), and whole fish, respectively. The fish were exposed to C-methidathion
residues at 0.05 ppb in a flow through system for 28 days. Maximum levels of *C-residues were
1.0 ppb in edible tissues, 3.9 ppb in nonedible tissues, and 2.4 ppb in whole fish. After 14 days of
depuration, “C-residues in edible and nonedible tissues and whole fish were <0.49, 0.52, and
0.49 ppb, respectively. Residues in the water and the fish were not characterized with respect to
specific compounds such as the parent and various degradates

III. Environmental Exposure Assessment

A. Terrestrial Exposure
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For pesticides applied as a nongranular product (e.g., liquid, dust), the estimated environmental
concentrations (EECs) on food items following product application are compared to LC50 values
to assess risk. The predicted 0-day maximum and mean residues of a pesticide that may be
expected to occur on selected avian or mammalian food items immediately following a direct
single application at 1 1b ai/A are tabulated below.

Table 3: Estimated Environmental Concentrations on Avian and Mammalian Food
Items (ppm) Following a Single Application at 1 1b ai/A
Food Items EEC (ppm) EEC (ppm)
Predicted Maximum Residue' Predicted Mean Residue'
Short grass ' 240 85
Tall grass 110 36
Forage and small insects 135 45
Fruits, pods, seeds, and large insects 15 7

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

Predicted residues (EECs) resulting from multiple applications may be calculated in various
ways. For this assessment, methidathion EECs were calculated using Hoerger and Kenaga
(1972) as modified by Fletcher et al. (1994). These EECs served as the "initial concentration"
inputs into the FATE program. The FATE program is a first order dissipation model, i.e., the
pesticide is applied repeatedly, but degrades over time from the first application to the last
application. The aerobic soil metabolism half-life of 11.3 days was used in the model. Please
see Section C. Environmental Fate and Transport Assessment for a discussion on the
selection of the foliar half-life value. EEC values for a variety of crops and application
rates/methods are provided in the risk quotient tables in Section 4, “Ecological Risk
Assessment.” The time period modeled varied depending on the number of applications and the
interval between applications, and the length of time the EECs were expected to exceed the
chronic risk LOC. The program generates a maximum value as well as an average value for the
time period modeled. For the acute portion of the exposure assessment, the Hoerger and Kenaga
value for the food item was entered into the FATE program. The maximum value was then
compared to the acute toxicity value to produce the risk quotient. For chronic exposure, the
Fletcher mean value for the food item was used as the initial input. Both the peak mean and
time-weighted average mean EECs were used in the risk assessment.

B. Water Resources Assessment
i. Models and parameters used

For aquatic exposure assessment, both a tier I screening approach with GENeric Expected
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Environmental Concentration model (GENEEC) and tier II refinement approach with PRZM
(Pesticide Root Zone Model) and EXAMS (EXposure Analysis Modeling System) were
simulated. The aquatic exposure values were used for drinking water exposure from surface
water. For drinking water from ground water sources, the Screening Concentration In GROund
Water (SCI-GROW) model was used.

The environmental fate data for methidathion used in the tier 2 refined modeling are summarized
in Table . Current EFED guidance for the selection of environmental half-lives for modeling

purposes states that when results are available from more than one study, the upper 90%
confidence interval should be used:

Valueg, = mean+[ty, * SDA n]

where: SD denotes standard deviation of the samples, n denotes the number of samples, and t,,
denotes the upper 90% value based on student's ¢ distribution. In the case of methidathion, the
soil aerobic half-life values are 3.0 and 11.28 days, and the resulting upper 90% value is 19.9
Since there were no data for the foliar dissipation study, a zero decay rate was assumed for the
foliar decay rate. -

Table 4. Methidathion fate properties and values used in (GENEEC, PRZM3/EXAMs)
modeling.

Parameter _ Value Source
Molecular Weight 302.3 g/mol product chemistry
Water Solubility 250 mg/1 product chemistry
Partition Coefficient (Koc) 325 cm/g MRID #00158529
Vapor Pressure 248x 10° mm Hg product chemistry
Hydrolysis Half-lives @ pH 4 37 days MRID 42037701
pH7 48 days
pH9 13 days
Aerobic Soil Half-life 19.9 days MRID #44545101, 4226501
Water Photolysis 11 days MRID #42081709
Aerobic Aquatic Half-life 10 days MRID #42262501

For EXAMS inputs, based on the aquatic photolysis half-life of 11 days, a value of 2.62 x 107
hr-* was used for KDP. For the potential microbial degradation mechanisms, KBACW and
KBACS are used to describe the water column bacterial biolysis and the benthic sediment
bacterial biolysis, respectively. Since no aerobic or anaerobic aquatic metabolism data were
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available, a factor of 50% was used to convert the soil aerobic and aerobic rate constants used in
PRZM to represent KBACW and KBACW. The values of 7.26 x 10 and 1.44 x10 -3 hr?
were used for KBACW and KBACS, respectively.

a. PRZM

PRZM3.1 relates pesticide movement to temporal variations of hydrology, agronomy, pesticide
chemistry and meteorology. In order to run PRZM, four types of input data are needed:
meteorology, soil, hydrology and pesticide chemistry. Except for the pesticide chemistry, the
other three types of input data were generated by using the PIRANHA (Pesticide and Industrial
Chemical Risk Analysis and Hazard Assessment, developed by Burns, et al., 1992) software
package.

Based on the rainfall records and crop productions, the modeling scenarios chosen to represent
the high runoff potential are listed below:

Use Site MLRA* Soil Hydrological Soil Group
Apples Columbia County, NY 144B similar to Sharkey Clay D

Citrus Osceola County, FL. 156A Adamsville Sand C
Cotton Yazoo County, MS. 134 Loring Silt Loam C

*MLRA represents Major Land Resource Area, which are geographically associated land
resource units (USDA, 1981).

The meteorology parameters including precipitation, evaporation and air temperature were based
on the records from 1948 to 1983 of the weather stations at Concord, New Hampshire for apples,
Orlando, Florida for citrus, and Jackson, Mississippi for cotton.

The soil properties including layer depth, soil texture class, soil composition (i.e., percentage
sand, silt, clay, and organic matter), bulk density, field capacity, wilting point, and available
water for each selected soil were extracted from PIRANHA databases.

b. EXAMS
The operation of EXAMS involved three types of data inputs: Environment, Load and Chemical.
The standard Georgia farm pond data file was used to describe the Environment data input. The
P2E-C1.D?? [where “??” representing a two-digit number from 48 to 83], files generated by

PRZM were used as the Load data input. The Chemical data input was created based on the
Environmental Fate profile of methidathion.
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EXAMS was run using data from 36 years using Mode 3 which used monthly environmental
data and the daily pulse loads of runoff and spray drift. For each year simulated, the maximum
annual peak, 96-hour average, 21-day average, 60-day average, 90-day average values, and the
annual mean were extracted from the EXAMS output file REPORT.XMS with the
TABLE20.EXE post-processor. The 10 year return EECs (or 10% yearly exceedance EECs) of
apples, citrus, and cotton listed in Tables 2 to 4 were calculated by linear interpolation between
the third and fourth largest values by the program TABLE20.EXE.

ii. Results
The post-processor, LOAD.EXE, was used to estimate the chemical contributions of runoff,
erosion and spray drift to the standard farm pond. The results expressed as percentages are

tabulated below:

Percent of Pesticide Loadings from Different Sources to the Standard Pond

Use Runoff Erosion Spray Drift
Apples 47.83% 0.00% 52.17%
Citrus 58.55% 0.02% 41.43%
Cotton 64.93% 1.58% 33.50%

The erosion losses were the smallest among the three components. Any mitigation approaches
should focus on reducing runoff volume and spray drift.

a. Aquatic EECs

The GENEEC results of peak and 56-day values are provided in Appendix I. They are provided
for both the maximum and the typical application rates as provided by the registrant in the
SMART meeting on 9/29/97.

Because EEC values predicted by GENEEC pose potential aquatic concerns, a refined tier II
approach with PRZM/EXAMS was implemented. The upper tenth percentile concentration
values, expressed in ppb (ug/L), are summarized below. The results of three uses, apples, citrus,
and cotton, were based on the standard scenarios provided by the Water Quality Tech Team
(WQTT) to predict reasonable high exposure values, i.e., soils with high runoff potential and
heavy rainfall amounts.

Use Peak 96-hr average 21-d average 60-d average 90-d average
Apples 8.48 7.91 6.37 4.11 3.10
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26.51 24.60 18.87 11.45 8.38

4.18

Citrus

Cotton 12.24 11.34 8.47 5.56

The modeling results indicate that methidathion does have the potential to move into surface
waters, especially for citrus use. The estimated tier II maximum concentration of methidathion
in surface water following one foliar application of 2.0 Ib ai/ac is 26.51 ppb and the 60-day
average concentration is 11.45 ppb. These estimates are based on a typical application rate. If
the maximum citrus label rate of 2 applications at 5.0 1b ai/ac each is used, the EEC values will
be even higher.

iii. Drinking Water Assessment
a. Groundwater

SCI-GROW is an empirical screening model based on actual groundwater monitoring data
collected from small-scale prospective groundwater monitoring studies for the registration of a
number of pesticides that serve as benchmarks for the model. The current version of SCI-
GROW provides realistic estimates of pesticide concentrations in shallow, highly vulnerable
groundwater (i.e., sites with sandy soils and depth to groundwater of 10 to 20 feet). There may
be exceptional circumstances under which concentrations of a pesticide may exceed the SCI-
GROW estimates; however, such exceptions should be rare since the SCI-GROW model is based
exclusively on groundwater concentrations resulting from studies conducted at sites (shallow
groundwater and coarse soils) and under conditions (high irrigation) most likely to result in
groundwater contamination. The groundwater concentrations generated by SCI-GROW are
based on the largest 90-day average concentration recorded during the sampling period. Because
of the conservative nature of the monitoring data on which the model is based, SCI-GROW ;
provides an upper bound estimate of pesticide residues in groundwater. The SCI-GROW results
shown below are based on the typical rates and the maximum rates.

Crop Typical Annual | SCI-GROW Maximum SCI-GROW
Rate: Al Conc. (ppb) Annual Rate : Al Conc. (ppb)
Applied (1b) Applied (1b) '
Almonds 1.5 0.0458 3 0.0916
Artichokes 2 0.0611 8 0.2442
| Citrus 2 0.0611 10 0.3052
Cotton 1 0.0305 4 0.1221
Olives 1.5 0.0458 3 0.0916
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Pome Fruits 1.5 0.0458 3 0.0916
Stone Fruits 1.5 0.0458 3 _ 0.0916
Safflower 0.5 0.0153 1.5 0.0458
Walnuts 1.5 0.0458 9 0.2747

Methidathion has the use patterns and environmental fate characteristics associated with a
compound that could leach to groundwater. The maximum concentration estimated in ground
water is 0.3052 ppb. That estimate from SCI-GROW represents an upper bound on the
concentration of methidathion in groundwater as a result of citrus use.

b. Surface Water

The drinking water concentrations were based on the monitoring data and the refine modeling
results for the State of California, which has more than 90-95% of methidathion uses. The
refined estimated tier II maximum concentration of methidathion in surface water for citrus use
following one foliar application of 2.0 1b ai/ac is 5.6 ppb and the annual average concentration is
0.6 ppb. These estimates are based on a typical application rate. If the maximum citrus label

rate of 2 applications at 5.0 1b ai/ac each is used, the estimated drinking water values will be even
higher.

IV. Ecological Effects Hazard Assessment
A. Toxicity to Terrestrial Animals
i. Birds, Acute and Subacute

An acute oral toxicity study using the technical grade of the active ingredient is required to
establish the toxicity of a pesticide to birds. The preferred test species is either mallard duck or
bobwhite quail. Results of this test are tabulated below. Acute oral testing was also performed
with the formulation of methidathion . These test results are tabulated below.
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Table 5. Avian Acute Oral Toxicity of Methidathion
MRID No. Study
Speci % ai LD50 Toxicity Category Author/Year  Classification
pecies
(mg/kg)
Mallard 93.8 28 highly toxic 00157347 core
(Anas platyrhynchos) ' Beavers/1979
Mallard 98.2 23.6 highly toxic 0230346 supplemental
(Anas platyrhynchos) Tucker/1969
Ring-necked Pheasant 98.2 332 highly toxic 0230346 supplemental
(Phasianus colchicus) Tucker/1969
Chukar 98.2 225 moderately toxic 0230346 supplemental
(Alectoris chukar) Tucker/1969
Canada goose 98.2 8.4 very highly toxic ' 00160000 supplemental
(Branta canadensis) Hudson/1984
Mallard technical 6.7 very highly toxic 00230346 supplemental
(Anas platyrhynchos) Fink/1976

These results indicate that methidathion is moderately to very highly toxic to avian species on an
acute oral basis. The guideline requirement (71-1) is fulfilled (MRID# 00157347).

Two subacute dietary studies using the technical grade of the active ingredient are required to
establish the toxicity of a pesticide to birds. The preferred test species are mallard duck (a
waterfowl) and bobwhite quail (an upland gamebird). Results of avian subacute dietary tests are
tabulated below.

Table 6 . Avian Subacute Dietary Toxicity of Methidathion
MRID No. Study

Species % ai LC50 (ppm)  Toxicity Author/Year  Classification

Category :
Mallard duck 93.8 543 moderately 00159201 core
(Anas platyrhynchos) toxic Beavers/1979
Bobwhite quail 93.8 224 highly toxic 420817-01 core
(Colinus virginianus) Beavers/1979
Mallard duck 40 820 ppm moderately 0011841 supplemental
(Anas platyrhynchos) product toxic for Beliles/1965

(328 ppm ai)  formulation
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Table 6 . Avian Subacute Dietary Toxicity of Methidathion

MRIDNo.  Study

Species % ai LC50 (ppm)  Toxicity Author/Year  Classification
Category

Northern bobwhite quail 40 600 ppm moderately 0011841 supplemental

(Colinus virginianus) product toxic for Beliles/1965

(240 ppm ai) __formulation

These results indicate that methidathion is highly to moderately toxic to avian species on a

subacute dietary basis. The guideline requirement (71-2) is fulfilled (MRID # 00159201,
42081701).

ii. Birds, Chronic

Avian reproduction studies using the technical grade of the active ingredient are required
because Methidathion can be applied repeatedly to certain crops, and mammalian reproduction
studies indicate the potential for effects at methidathion concentrations as low as 32 ppm. The

preferred test species are mallard duck and bobwhite quail. Results of these tests are tabulated
below.

Table 7. Avian Reproductive Toxicity of Methidathion

NOEC/LOEC MRID No.
Species % ai (ppm) Endpoints Affected  Author/Year Study
Classification
Mallard duck 93.8  NOAEC: 1 cracked eggs; 44381602 core
(Anas platyrhynchos) LOAEC: 10 hatchling numbers;  Beavers/1980

14-day survivor
numbers; adult feed
consumption

The mallard study showed a statistically significant increase in cracked eggs as a percentage of
eggs laid at 10 ppm, and statistically significant reductions in: number of normal hatchlings as a
percentage of live 3-week embryos (30 ppm), number of 14-day survivors as a percentage of
eggs set (30 ppm), and adult feed consumption during week 2 of the study (30 ppm).

The guideline requirement for avian reproduction testing (71-4) is partially fulfilled (MRID #
443816-02). Reproduction testing with the northern bobwhite (or other acceptable upland
gamebird species) needs to be repeated to completely fulfill Guideline 71-4. The value of the
study is medium because on the one hand, the bobwhite is more sensitive, acutely, than the -
mallard. On the other hand, high chronic risk has already been concluded based on the mallard

study. Obtaining an additional study might increase the magnitude of the risk quotients, but will
not change the risk conclusions.
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ili. Mammals, Acute and Chronic

Wild mammal testing is required on a case-by-case basis, depending on the results of lower tier
laboratory mammalian studies, intended use pattern and pertinent environmental fate
characteristics. In most cases, rat or mouse toxicity values obtained from the Agency's Health
Effects Division (HED) substitute for wild mammal testing. These toxicity values are reported in
the Table below.

Table 8. Mammalian Acute Toxicity of Methidathion

Species % ai Test Type Toxicity Values/category MRID No.
Laboratory mouse tech acute oral LD50 17 mg/kg very highly toxic 000127-14
(Mus musculus)

Laboratory rat tech acute oral LD50 28 mg/kg (adult male) 000127-14
(Rattus norvegicus) : 12 mg/kg (weanling)

very highly toxic

Test results indicate that methidathion is very highly toxic (Category I) to small mammals on an
acute oral basis.

Table 9. Mammalian Chronic Toxicity of Methidathion

Species % ai Test Type Toxicity Values/category MRID No.
Laboratory rat tech 3-generation Repro NOAEL~4 ppm, LEL=32 ppm 00011840
(Rattus norvegicus) reproduction ‘
Laboratory rat tech 2-generation  Repro and systemic NOAEL=5 ppm, 400798-12
(Rattus norvegicus) reproduction LEL 25 ppm 400798-13

The 3-generation rat reproduction study provided a reproductive NOAEL of 4 ppm, based on
offspring mortality. The 2-generation rat reproduction study provided a reproductive NOAEL of
5 ppm based on a decreased mating index and decreased pup weight and increased pup
hypothermia. The systemic NOAEL for the 2-generation study was also 5 ppm, based on

tremors and decreased food consumption during lactation and a transient decrease in body weight
in both males and females. '

iv. Insects
A honey bee acute contact study using the technical grade of the active ingredient is required for

" methidathion because its use may result.in honey bee exposure. Results of this test are tabulated
below.
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Table 10. Nontarget Insect Acute Contact Toxicity of Methidathion
LD50 MRID No. Study
Species % ai (pg/bee) Toxicity Category Author/Year Classification
Honey bee technical 0.236 very highly toxic 0036935 core
Apis mellifera) 1975

The results indicate that methidathion is very highly toxic to bees on an acute contact basis. The
guideline requirement (141-1) is fulfilled (ACC #0036935).

A honey bee toxicity of residues on foliage study using the typical end-use product is required
for methidathion due to its very high acute toxicity. The results of this study are tabulated below.

Table 11. Nontarget Insect Toxicity of Methidathion Residues on Foliage

Species Formulatio  Toxicity (Lb /A) MRID # Guideline Classification
n Author/year

Honey bee 2E(252%) Slbai/A 420817-08 core

(Apis mellifera Hoxter/1991

The results indicate that methidathion residues on foliage are toxic to honey bees at application
rates of 5.0 Ib /A and greater. Guideline 141-2 is fulfilled (MRID #42081708).

v. Terrestrial Field Testing
Terrestrial field testing was not conducted for methidathion.
B. Toxicity to Freshwater Aquatic Animals
i. Freshwater Fish, Acute
Two freshwater fish toxicity studies using the technical grade of the active ingredient are
required to establish the toxicity of a pesticide to fish. The preferred test species are rainbow

trout (a coldwater fish) and bluegill sunfish (a warmwater fish). Results of these tests are
tabulated below.
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Table 12. Freshwater Fish Acute Toxicity of Methidathion
Species % ai LCs50 Toxicity Category MRID No. Study
(ppb ai) Author/Year Classification
Rainbow trout 98.5 14 very highly toxic 40098001 core
(Oncorhynchus F.L. Mayer/1986
mykiss) 97.7 10 very highly toxic 00011841 supplemental
/1965
2E (25.2%) 26.2 ppb product very highly toxic =~ 42081703 core'
(6.6 ppb ai) /1991
Bluegill sunfish  98.5 9 very highly toxic 40098001 core
(Lepomis F.L. Mayer/1986
macrochirus 95 22 very highly toxic 00011841 supplemental
1965
2E (25.2%) 32.5 ppb product very highly toxic 42081702 core!
(8.2 ppb ai) : /1991
Goldfish 97.7 6.8 very highly toxic 00011841 supplemental
(Carassius /1965
auratus)
! Formulation testing is required when a product is expected to reach surface water directly such as through
direct application or drift.

These results indicate that methidathion is very highly toxic to freshwater fish on an acute basis.
The guideline requirement (72-1) is fulfilled (40098001).

ii. Freshwater Fish, Chronic

Freshwater fish early life-stage testing was required for methidathion due to the likelihood of
runoff from the application sites, the likelihood of repeated or continuous exposure from multiple
applications, and the high acute toxicity to several species of freshwater fish. The preferred test
species is rainbow trout, but other species may be used. Results of this test are tabulated below.

Table 13. Freshwater Fish Early Life-Stage Toxicity of Methidathion

NOAEC/LOAEC Endpoints MRID No. Study
Species % ai (ppb ai) Affected Author/Year Classification
Fathead minnow 99.2 6.1/12.0 post-hatch 00015735 supplemental
(Pimphales survival; /1984
promelas) growth

The guideline requirement (72-4a) is partially fulfilled (MRID# 00015735). Additional
information was requested from the registrants in 1987, in order to upgrade the fish early life
study to core status. There is no record of this information ever being received. This information,
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or repeated testing, is required to fulfill Guideline 72-4a.

A freshwater fish life-cycle (72-5) test using the technical grade of the active ingredient is
required for methidathion because multiple applications are likely to result in long-term
exposure, and because aquatic EECs exceed 0.1 of the NOAEC from the fish early life stage test.
These data are required to fulfill Guideline 72-5. The value of this testing is medium, in that
high chronic risk is already concluded for fish.

iii. Freshwater Invertebrates, Acute
A freshwater aquatic invertebrate toxicity test using the technical grade of the active ingredient is

required to establish the toxicity of a pesticide to invertebrates. The preferred test species is
Daphnia magna. Results of this test are tabulated below.

Table 14 . Freshwater Invertebrate Toxicity of Methidathion
LC50/ MRID No. Study
Species % ai EC50 Toxicity Category  Author/Year Classification
(ppb ai)
Waterflea tech 6.4 very highly toxic 00011350 core
(Daphnia magna) 1976
2E 11.9 ppb product very highly toxic 42081704 core
(25.5%) (3.0 ppb ai) 1991

The results indicate that methidathion is very highly toxic to aquatic invertebrates on an acute
basis. The guideline requirement (72-2) is fulfilled (ACC#00011350).

iv. Freshwater Invertebrate, Chronic

Freshwater aquatic invertebrate life-cycle testing was required for methidathion due to the
likelihood of runoff from the application sites, the likelihood of repeated or continuous exposure
from multiple applications, and the high acute toxicity to freshwater invertebrates. The preferred
test species is Daphnia magna. Results of this test are tabulated below.

Table 15. Freshwater Aquatic Invertebrate Life-Cycle Toxicity of Methidathion
Species %ai NOAEC/ Endpoints Affected MRID No. Study
LOAEC Author/Year Classification
(ppb)
Waterflea 96.1 0.66/1.13 survival; 42081707 core
| (Daphnia magna) # young/female/repro. day  Putt/1991

The guideline requirement (72-4b) is fulfilled (MRID #42081707).
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v. Freshwater Field Studies
No freshwater field studies were reviewed for methidathion.
C. Toxicity to Estuarine and Marine Animals
i. Estuarine and Marine Fish, Acute
Acute toxicity testing with estuarine/marine fish using the technical grade of the active ingredient
is required for methidathion because it is applied to crops such as cotton that may be grown near
estuarine or marine habitat. The preferred test species is sheepshead minnow. Marine/estuarine

acute testing was required for methidathion due to its use on crops grown in coastal areas.
Results of these tests are tabulated below.

Table 16. Acute Toxicity of Methidathion to Estuarine/Marine Fish
Species MRID No. Study .
% ai 1.C50 (ppb) Toxicity Author/Year Classification
Category
Sheepshead minnow  97.2 7.8 very highly toxic 00157350 core
(Cyprinodon /1981
variegatus)
252 111.9 ppb product  very highly toxic =~ 42081705 core
. (28.3 ppb ai) /1991
252 95 ppb product very highly toxic =~ 43738501 core
) (24 ppb ai) /1995
Spot (Léiostomus 98.5 32 very highly toxic =~ 40228101 core
xanthrus) Mayer/1986

The results indicate that methidathion is very highly toxic to estuarine/marine fish on an acute
basis. The guideline requirement (72-3a) is fulfilled (MRID #00157350).

ii. Estuarine and Marine Fish, Chronic

Estuarine/marine fish early life-stage testing using the technical grade of the active ingredient is
required for methidathion because it is applied to crops such as cotton that may be grown near
estuarine or marine habitat, it is very high acute toxicity to estuarine/marine fish, because of the
likelihood that methidathion will runoff or drift from the application sites and the repeated or’
continuous exposure from multiple applications. This testing has not been submitted; guideline
72-4a (marine/estuarine) is not fulfilled; however, since freshwater fish are comparably sensitive
to methidathion, an acceptable freshwater fish early life-stage study would satisfy the guideline.
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iii. Estuarine and Marine Invertebrates, Acute

Acute toxicity testing with estuarine/marine invertebrates using the technical grade of the active
ingredient is required for methidathion because it is applied to crops such as cotton that may be
grown near estuarine or marine habitat. The preferred test species are mysid shrimp and eastern
oyster. Estuarine/marine invertebrate testing was required for methidathion due to its application
to crops grown in coastal counties. Results of these tests are tabulated below.

Table 17: Acute Toxicity of Methidathion to Estuarine/Marine Invertebrates
Spécies 96-hour MRID No. Study Class-
%ai. LCS50/EC50 Toxicity Category  Author/Year ification
(ppb)
Eastern oyster--spat 98.5 1000 highly toxic 40228401 core
(Crassastrea virginica) Mayer/1986
larvae 100 7.9 (48 hour) very highly toxic 40079815 supplemental
/1986
spat 95 7500 moderately toxic 42185201 core
/1991
spat 252 3600 ppb product  highly toxic 42185202 core
(900 ppb ai) /1991
Mysid 97.2 0.7 very highly toxic 00157350 core
(Mysidopsis bahia) /1981
25.2 2.34 ppb product  very highly toxic 42207902 core
(0.59 ppb ai) /1991
Pink shrimp 98.5 15 (48 hr) very highly toxic 40228401 supplemental
(Penaeus duorarum) Mayer/1986

The results indicate that methidathion is moderately to very highly toxic to estuarine/marine
invertebrates on an acute basis. The guideline requirements (72-3b and 72-3c¢) are fulfilled
(MRID #42185201 and 00157350, respectively).

iv. Estuarine and Marine Invertebrate, Chromnic
Estuarine/marine invertebrate testing was required for methidathion due to its high acute toxicity
to estuarine/marine organisms, the greater acute sensitivity of marine/estuarine organisms
compared to freshwater organisms, and because methidathion is registered for crops such as

cotton that are grown near estuarine or marine habitat and can be applied multiple times per
season. The results of this test are tabulated below.
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Table 18: Life-Cycle Toxicity of Methidathion to Estuarine/Marine Invertebrates
Species % ai NOEC/ Parameters MRID # Classification
: LOEC Affected Author/Year
(ppb)
Mysid " tech (14-C) 0.022/0.061 adult 157351 supplemental
(Mysidoepsis survival; 1985
bahia)

The survival of parental mysids was adversely affected at levels of 0.061 ppb and higher.
Additional data was requested from the registrant in 1987 in order to upgrade this study to core
status. This information has not been received to date. Guideline 72-4b (marine/estuarine) is not
fulfilled.

v. Estuarine and Marine Field Studies

No estuarine or marine field study data is available for methidathion.
D. Toxicity to Plants

i. Terrestrial
Currently, terrestrial plant testing is not required for pesticides other than herbicides except on a
case-by-case basis (e.g., labeling bears phytotoxicity warnings, incidents of plant damage have
been reported, or literature indicating phytotoxicity is available). Terrestrial plant testing is not
required for methidathion.

ii. Aquatic Plants
Aquatic plant testing is not required for pesticides other than herbicides except on a case-by-case
basis (e.g., labeling bears phytotoxicity warnings, incidents have been reported involving plants,

or literature is available that indicates phytotoxicity). Aquatic plant testing is not required for
methidathion.
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V. Ecological Risk Assessment

Risk assessment integrates the results of the exposure and ecotoxicity data to evaluate the
likelihood of adverse ecological effects. One method of integrating the results of exposure and
ecotoxicity data is called the quotient method. For this method, risk quotients (RQs) are
calculated by dividing exposure estimates by ecotoxicity values, both acute and chronic.

RQ = EXPOSURE/TOXICITY

RQs are then compared to OPP's levels of concern (LOCs). These LOCs are criteria used by
OPP to indicate potential risk to nontarget organisms and the need to consider regulatory action.
The criteria indicate that a pesticide used as directed has the potential to cause adverse effects on
nontarget organisms. LOCs currently address the following risk presumption categories: (1)
acute high - potential for acute risk is high and regulatory action may be warranted in addition to
restricted use classification (2) acute restricted use - the potential for acute risk is high, but this
may be mitigated through restricted use classification (3) acute endangered species - the
potential for acute risk to endangered species is high and regulatory action may be warranted,
and (4) chronic risk - the potential for chronic risk is high and regulatory action may be
warranted. Currently, EFED does not perform assessments for chronic risk to plants, acute or

chronic risks to nontarget insects, or chronic risk from granular/bait formulations to mammalian
or avian species.

The ecotoxicity test values (i.e., measurement endpoints) used in the acute and chronic risk
quotients are derived from the results of required studies. Examples of ecotoxicity values
derived from the results of short-term laboratory studies that assess acute effects are: (1) LC50
(fish and birds) (2) LD50 (birds and mammals (3) EC50 (aquatic plants and aquatic
invertebrates) and (4) EC25 (terrestrial plants). Examples of toxicity test effect levels derived
from the results of long-term laboratory studies that assess chronic effects are: (1) LOEC (birds,
fish, and aquatic invertebrates) (2) NOEC (birds, fish and aquatic invertebrates) and (3) MATC
(fish and aquatic invertebrates). For birds and mammals, the NOEC value is used as the
ecotoxicity test value in assessing chronic effects. Other values may be used when justified.
Generally, the MATC (defined as the geometric mean of the NOEC and LOEC) is used as the
ecotoxicity test value in assessing chronic effects to fish and aquatic invertebrates. However, the
NOEC is used if the measurement end point is production of offspring or survival.

Risk presumptions, along with the corresponding RQs and LLOCs are tabulated below.
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Risk Presumptions for Terrestrial Animals

Risk Presumption RQ LOC
Birds and Wild Mammals

Acute High Risk EEC!/LC50 or LD50/sgft* or LD50/day? 0.5
Acute Restricted Use EEC/LC50 or LD50/sqft or LD50/day or 02

LD50 < 50 mg/kg

Acute Endangered Species EEC/LC50 or LD50/sqft or LD50/day 0.1
Chronic Risk EEC/NOEC 1

! abbreviation for Estimated Environmental Concentration (ppm) on avian/mammalian food items

2 _mp/fi? 3 mg of toxicant consumed/day
LD50 * wt. of bird LD50 * wt. of bird

Risk Presumptions for Aquatic Animals

Risk Presumption RQ LOC
Acute High Risk EECYLC50 or EC50 0.5
Acute Restricted Use EEC/LC50 or EC50 0.1
Acute Endangered Species EEC/LC50 or EC50 0.05
Chronic Risk EEC/MATC or NOEC 1

! EEC = (ppm or ppb) in water

Risk Presumptions for Plants

Risk Presumption - RQ LOC
Terrestrial and Semi-Aquatic Plants
Acute High Risk EECYEC25 _ 1.
Acute Endangered Species EEC/ECO05 or NOEC 1
Aquatic Plants
Acute High Risk EECYEC50 1
Acute Endangered Species EEC/ECO05 or NOEC 1

! EEC = lbs ai/A

? EEC = (ppb/ppm) in water
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A. Risk to Nontarget Terrestrial Animals
i. Birds

The acute risk quotients for broadcast applications of nongranular products are tabulated below.

Table 19. Avian Acute Risk Quotients for Single Application of Methidathion Based on a
Bobwhite LCS0 of 224 ppm .
Site/App. Method  App. Acute RQ
Rate Maximum EEC LC506 (ppm) (EEC/
(lbs ai/A) Food Items (ppm) L.C50)
MAXIMUM for: 3 Short 720 224 321a
Pome fruits grass
Stone fruits Tall 330 224 147 a
Olives grass
Almonds Forage/ 405 224 1.81a
Insects
Seeds 45 224 0.20b
‘| TYPICAL for: 2 Short 480 224 2.14a
Citrus grass
Tall 220 224 098a
grass
Forage/ 270 224 120a
Insects
Seeds 30 224 0.13¢
TYPICAL for: 1.5 Short 360 224 161la
Walnuts grass
Pome fruits - Tall 165 224 0.74 a
Stone fruits grass
Olives Forage/ 203 224 091a
Almonds Insects
Seeds 23 224 0.10
MAXIMUM for: 0.5 Short 120 224 0.544a
Safflower grass
Tall 55 224 0.24b
grass :
Forage/ 67.5 224 030b
insects
Seeds 7.5 224 0.03

. a exceeds acute high, acute restricted and acute endangered species LOCs.
b exceeds acute restricted and acute endangered species LOCs.
¢ exceeds acute endangered species LOC

An analysis of the results indicates that for a single application of nongranular products, avian
acute high, restricted use, and endangered species levels of concern are exceeded at registered
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application rates equal to or above 0.5 1b ai/A.

The chronic risk quotients for a single application of nongranular methidathion are tabulated

below.
Table 20. Avian Chronic Risk Quotients for Single Applications of Methidathion Based on
a Mallard NOAEC of 1 ppm. A foliar dissipation half-life of 11.3 days was assumed. Time
period modeled: 30 days.
Time wgt Chronic Chronic Number
App Avg- RQ: Peak  RQ: days

Site/ Rate Peak Mean Mean Mean Avg Mean LOC
App. (lbs ai/A) Food EEC (ppm) EEC EEC/ EEC/ exceeded
Method Items (ppm) NOAEC NOAEC
Pome 3 "~ Short 255 20 255 a 20a 23
fruits, stone grass
fruits, Tall 108 8 108 a 8a 20
olives, grass
almonds Forage 135 11 135a 11a 21
(max) Seeds 21 2 21a 2a 13
Citrus (typ) 2 Short 170 14 170 a 14a 22

grass

Tall 72 6 72 a 6a 19

grass

Forage 90 90 a Ta 19

Seeds 14 14 a la 11
Walnuts, 1.5 Short 128 10 128 a 10a 21
pome grass
fruits, stone
fruits, Tall 54 4 54 a 4a 17
olives, grass
almonds
(typ) Forage/ 68 5 68 a S5a 18

Insects

Seeds 10 0.8 10 a 0.8 8
Safflower 0.5 Short 42,5 3 425a 3a 26
(max) grass

Tall 18.0 i 180a la 12

grass :

Forage/ 225 2 225a 2a 13

Insects

< 35a <1 4
Seeds 3.5

a= chronic LOC has been exceeded

An analysis of the results indicate that for a single application of nongranular methidathion, the
avian chronic level of concern is exceeded at application rates equal to or above 0.51b ai/A.
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The acute risk quotients for multiple applications of nongranular products of

methidathion are tabulated below. Maximum EECs result from the pesticide being applied
repeatedly, but degrading over the course of time from the first application to the last application
(FATE program).

Table 21. Avian Acute Risk Quotients for Multiple Applications of Methidathion Based on
a Bobwhite LCS50 of 224 ppm. _
App. Rate (Ibs al/A) Maximum Acute RQ
Site/App. (No. of Apps.)/Appl EEC! 1LC50 (EEC/
Method interval Food Items (ppm) (ppm)  LC50)
Artichoke 1(8)14 Short grass 433 224 19a
(max) Tall grass 191 224 0.8a
Forage/Insects 234 224 1.0a
. Seeds 26 224 0.1¢
Artichoke (typ) 1(2)/14 Short grass 342 224 15a
Tall grass 157 224 0.7a
Forage/Insects 192 224 0.8a
Seeds 21 224 0.1lc
Citrus (max) 5 (2)/45 Short grass 1276 224 5.7a
Tall grass 585 224 26a
Forage/Insects 718 224 32a
Seeds 80 224 04b
Cotton (max) 1(4)/5 Short grass 642 224 29a
Tall grass 294 224 13a
Forage/Insects 361 224 l.6a
Seeds 40 224 02b
Cotton (typ) 0.5 (2)5 Short grass 208 224 09a
Tall grass 95 224 040
Forage/Insects 117 224 05a
Seeds 13 224 0.0
Walnuts (max) 3 (3)/7 days Short grass 1493 224 6.7a
Tall grass 685 224 30a
Forage/Insects 840 224 38a
Seeds 93 224 04 b
Safflower 0.5 (3)7 Short grass 249 224 1.1a
(max) Tall grass 114 224 05a
Forage/Insects 140 224 0.6a
Seeds 16 224 0.lc

1 Assumes degradation using FATE program using a half-life of 11.3 days
a Exceeds acute high risk, restricted use and endangered species LOCs
b Exceeds acute restricted use and endangered species LOCs ¢ Exceeds acute endangered species LOC

~ The results indicate that for multiple applications of nongranular products, maximum residues on
all items except seeds will usually exceed the high acute risk, restricted use, and endangered
species LOCs for application rates at or above 0.5 ai/A. Maximum residues on seeds will exceed
the endangered species LOCs at application rates at or above 0.5 ai/A.

The chronic risk quotients for multiple applications of nongranular products of methidathion are

34

37480



tabulated below. Chronic risk EECs are based on the mean values from Fletcher et al.(1994).
Peak mean EECs result from the pesticide being applied repeatedly, but degrading over the
course of time from the first application to the last application (FATE program). The estimated
daily concentrations from the FATE program were used to estimate the time weighted average

over a period of time and were also derived.

Table 22. Avian Chronic Risk Quotients for Multiple Applications of Methidathion Based
on a Mallard NOAEC of 1 ppm. A foliar dissipation half-life of 11.3 days was assumed.
Site/App App. Rate, Food Peak Time NOAEC _ Chronic _ Chronic  # days
Method # Apps, Items Mean Wgt (ppm) RQ: RQ: EEC>
App. EEC! Avg Peak Avg NOAEC
interval (ppm) Mean Mean Mean
EEC! EEC/ EEC/
(ppm) NOAEC NOAEC
Artichoke 8 apps. at Short 147 79 i 147 a 79 a 140+
(max) 11b ai/A, grass
14-d app. Tall 62 33 1 62a 33a 140 +
interval grass
Forage/ 78 42 1 78a 42 a 140 +
Insects
Seeds 12.1 6.6 1 12.1a 6.6 a 140 +
Artichoke 2 apps. at Short 121 45 1 121 a 45a 60 +
(typical) 11bai/A, grass
14-d app. Tall 51 15.0 1 S5la 19.0a 60 +
interval grass
Forage/ 64 23.8 1 64a 23.8a 60 +
Insects
Seeds 10 37 1 100a 37a 51
Citrus 2 apps. at Short 451.9 152.1 1 4519a 152.1a 90 +
(max) 51b aiA, grass
45-day app.  Tall 1914 64.4 1 1914a 644a 90 +
interval grass
Forage/ 2392 80.5 1 239.2a 80.5a 90 +
Insects
Seeds 37.2 12.5 1 372a 125a 90 +
Cotton 4 apps at Short 227 149 1 227 a 149 a 90 +
(max) 11bai/A, grass
5-d app. Tall 96 63 1 9 a 63a 90 +
interval grass )
Forage/ 120 79 1 120 a 79a 90 +
Insects
Seeds 19 12 1 19.0a 12a 90 +
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Table 22. Avian Chronic Risk Quotients for Multiple Applications of Methidathion Based
on a Mallard NOAEC of 1 ppm. A foliar dissipation half-life of 11.3 days was assumed.
Site/App App. Rate, _ Food Peak Time NOAEC  Chronic  Chronic _ # days
Method # Apps, Items Mean Wet (ppm) RQ: RQ: EEC>
App. EEC' Avg Peak Avg NOAEC
interval (ppm) Mean Mean Mean
EEC! EEC/ EEC/
(ppm) NOAEC NOAEC
Cotton 2 appsat0.5 Short 73.8 15.6 1 73.8a 156a 75
(typ) Ib ai/A, 5-d grass
app. interval 31.2 6.6 1 312a 6.6a 61
Tall
grass 39.0 8.3 1 39.0a 83a 64
Forage/
insects 6.1 13 1 6.1a 13a 64
Seeds
Walnuts 3 apps. at Short 529.0 313.7 1 529.0a  313.7a 30+
(max) 3 1bai/A, grass
7-d app. 224.0 132.8 1 2240a  132.8a 30+
interval Tall
grass 280.1 166.1 1 280.1a 166.1a 30+
Forage/
Insects 43.6 25.8 1 436a 25.8a 30+
Seeds
Safflower 3 apps. at Short 88.2 523 1 882a 523a 30 +
{max) 0.51bai/A,  grass
7-d app. 373 22.1 1 373a 22.1a 30+
interval Tall
grass 46.7 27.7 1 46.7 a 277a 30 +
Forage/
insects 7.3 4.3 1 73a 43a 30+
Seeds

1 Assumes degradation using FATE program, using a half-life of 11.3 days.
a=chronic high-risk LOC has been exceeded.

Based on both the peak and time weighted average mean EECs, and taking into account foliar
dissipation, the avian chronic level of concern is exceeded by residues on all food items for all

labeled uses.

a. Acute Risk

ii. Mammals
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Estimating the potential for adverse effects to wild mammals is based upon EEB's draft 1995
SOP of mammalian risk assessments and methods used by Hoerger and Kenaga (1972) as
modified by Fletcher et al. (1994). The concentration of methidathion in the diet that is expected
to be acutely lethal to 50% of the test population (LC50) is determined by dividing the LD50
value (usually rat LD50) by the percent of body weight consumed. A risk quotient is then
determined by dividing the EEC by the derived LC50 value. Risk quotients are calculated for
three separate weight classes of mammals (15, 35, and 1000 g), each presumed to consume four
different kinds of food (grass, forage, insects, and seeds). The acute risk quotients for broadcast
applications of nongranular products are tabulated below:

Table 23. Mammalian (Herbivore/Insectivore) Acute Risk Quotients for Single
Application of Methidathion Based on a Rat LD50 of 12 mg/Kg.
. Acute
EEC RQ
% Forage Acute Forage  Acute
Appl. Body Body EEC & EEC RQ & RQ
rate, Wt Wt Short  Small Large Short Small Large
Site (lbai’tA) (g Cons Grass Insects Insects Grass Insects  Insects
Pome 3 15 95 720 405 45 57.0a 32.1a 3.6a
fruits,
stone 35 66 720 405 45 396a 223a 25a
fruits, tree
nuts 1000 15 720 405 45 5.0a S5.1a 0.6a
(max)
Citrus 2 15 95 480 270 39 380a 214a 3.la
(typ)
33 66 480 270 39 214a 148a 2.1la
1000 15 480 270 39 60a 24a 05a
Walnuts, 1.5 15 95 360 202 22 285a 16.0a 1.7a
pome
fruits, ' 35 66 360 202 22 19.8a 11.1a 12a
stone
fruits, nuts 1600 15 360 202 22 45a 25a 03b
(typ) :
Safflower 0.5 15 95 249 140 16 19.7a 11.1a 1.3a
(max)
35 66 249 140 16 13.7a -7.7a 09a
1000 15 249 140 16 3.1a 1.8a 02b
'RQ= EEC (mg/kg)

LD50 (mg/kg)/ % Body Weight Consumed
a=high risk, restricted use and endangered species LOCs have been exceeded

For all single applications at rates greater than 2 b ai/A, high-risk acute RQs for all size classes
of herbivorous/insectivorous mammals consuming grasses, forage, and insects exceed the LOC
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for presumption of high acute risk, the LOC for restricted use, and the LOC for presumption of
risk to endangered species. The LOCs for high risk are exceeded for smaller mammals eating
grasses, forage and insects by application rates greater than or equal to 0.5 1b ai/a. LOCs for
restricted use and endangered species are also exceeded for large mammals (1000g body weight)
consuming large insects in areas where methidathion is applied at greater than or equal to 0.5 Ib
ai/A. For citrus, at the typical application rate, high acute risk is presumed. At that maximum
rate, higher risk would be assumed.

Table 24. Mammalian (Granivore) Acute Risk Quotients for Single Application of
Methidathion Based on a rat LD50 of 12 mg/kg.
Site Application
Rate in Ibs ai/A Body % Body Rat
Weight  Weight LD50 EEC Acute RQ
®) Consumed  (mg/kg) Seeds Seeds
Pome fruits, 3 15 21 12 45 0.8a
stone fruits,
olives, 35 15 12 45 0.6a
almonds
(max) 1000 3 12 45 0.1c
Citrus (yp) . 2 15 21 12 39 072
35 15 12 39 05a
1000 3 12 39 0.1c¢
Walnuts, 1.5 15 21 12 22 04b
pome fruits,
stone fruits, . 35 15 12 22 03b
olives, g
almonds 1000 3 12 22 0.0
(typ)
Safflower 0.5 15 21 12 16 03D
(max) '
35 15 12 16 02b
1000 3 12 16 0.0
'RQ= EEC (mg/keg) '

LD50 (mg/kg)/ % Body Weight Consumed :
a=high risk, restricted use and endangered species LOCs have been exceeded
b=restricted use and endangered species LOCs have been exceeded
c=endangered species LOCs have been exceeded

~ For smaller granivores, the high risk LOC is exceeded at application rates of 2 1b ai/A and
greater. Restricted use and endangered species LOCs are also exceeded for large granivores at
these application rates. Application rates of 0.5 1b ai/A and greater exceed the restricted use and
endangered species LLOCs for smaller granivores. For citrus, at the typical application rate, acute
risk LOCs are exceeded by a small margin. At higher rates, higher risk would be assumed.
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Table 25. Mammalian (Herbivore/Insectivore) Acute Risk Quotients for Multiple
Applications of Methidathion Based on a rat LD50 of 12 mg/kg. A foliar dissipation half-
life of 11.3 days was assumed.
Acute
EEC RQ
Site/ % Body Rat Forage Acute  Forage
App. Method/ Body Weight LD50 EEC & EEC RQ & Acute RQ
Ibs ai/A Weight Con- mg/ Short Small Large  Short Small  Large
(No. of Apps.) (g) sumed kg Grass Insects Insects Grass Insects Insects
Artichokes 15 95 12 433 234 26 343a 185a 2.0a
(max)
1(8) 35 66 12 433 234 26 238a 129a 14a
1000 15 12 433 234 26 54a 29a 0.3b
Artichokes 15 95 12 341 192 21 270a 152a 1.7a
(typ)
12 35 66 12 341 192 21 180a 106a 12a
1000 15 12 341 192 12 43a 24a 0.3b
Citrus 15 95 12 1276 718 80 101.0a 56.8a 63a
(max) .
5(2) 35 66 12 1276 718 80 702a 395a 44a
1000 15 12 1276 718 80 160a 90a 1.0a
Cotton 15 95 12 642 361 40 50.8a 286a 32a
(max)
1(4) 35 66 12 642 361 40 353a 199a 22a
1000 15 12 642 361 40 80a 45a 05a
Cotton 15 95 12 208 117 13 165a 93a 1.0a
(typ)
05@2) 35 66 12 208 117 13 114a 64a 0.7a
1000 15 12 208 117 13 26a l5a 02b
Walnut 15 95 12 1493 840 93 1182a 66.5a 74a
(max)
303) 35 66 12 1493 840 93 82.1a 462a 5.la
1000 15 12 1493 840 93 187a 105a 12a
Safflower 15 95 12 249 140 16 197a 1l.la 12a
(max) '
0.5(3) 35 66 12 249 140 16 13.7a 77a 09a
1000 15 12 249 140 16 3.1a 1.8a 02b
'RQ= EEC (mg/kg) '

LD50 (mg/kg)/ % Body Weight Consumed
a=high risk, restricted use and endangered species LOCs exceeded
b=restricted use and endangered species LOCs exceeded
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Table 26. Mammalian (Granivore) Acute Risk Quotients for Multiple Applications of
Methidathion Based on a rat LD50 of 12 mg/kg. A foliar dissipation half-life of 11.3 days
was assumed.
Site/
App.Ratein lbs  Body % Body Rat
ai/A Weight Weight LD50 EEC Acute RQ
(No. of Apps.) (3] Consumed (mg/kg) Seeds Seeds
Artichoke 15 21 12 26 04 b
(max)
1(8) 35 15 12 26 03b
1000 3 12 26 0.1c
Artichoke 15 21 12 21 04b
(typ)
1(2) 35 15 12 21 03b
1000 3 12 21 <0.01
Citrus 15 21 12 80 14a
{max)
5@) 35 15 12 80 1.0a
1000 3 12 80 02b
Cotton 15 21 12 40 0.7a
(max)
1(4) 35 15 12 40 05a
1000 3 12 40 0.1c
Cotton 15 21 12 13 02b
(typ)
0.5(2) 35 15 12 13 020
1000 3 12 13 <0.01
Walnut 15 21 12 93 16a
{max)
3(3) 35 15 12 93 12a
1000 3 12 93 03b
Safflower 15 21 12 16 03b
(max)
0.53) 35 15 12 16 02b
1000 3 12 16 <0.01
T'RQ= EEC (mg/kg)

LD50 (mg/kg) % Body Weight Consumed

a=high risk, restricted use and endangered species LOCs have been exceeded

b=restricted use and endangered species LOCs have been exceeded

c=endangered species LOCs have been exceeded

All uses of methidathion exceed mammal acute risk LOCs (high risk, restricted use, endangered
species) for herbivores and insectivores. A few uses such as artichokes and safflower do not
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exceed the high risk LOC, but do exceed the other LOCs (restricted use; endangered species.

b. Chronic Risk

The chronic risk quotients for broadcast applications are tabulated below. Chronic risk EECs are
based on the mean values from Fletcher et al.(1994). Peak mean EECs result from the pesticide
being applied repeatedly, but degrading over the course of time from the first application to the
last application (FATE program). The estimated daily concentrations from the FATE program
were used to estimate the time weighted average over a period of time and were also derived.

Table 27. Mammalian Chronic Risk Quetients for Single and Multiple Applications of
Methidathion Based on a rat NOAEC of 5 ppm in a 2-generation reproduction study. A
foliar dissipation half-life of 11.3 days was assumed.
Site Ibsai/A  Food Peak Time Wgt NOAEC Chronic Chronic  # days
# Items Mean Avg (ppm) RQ: RQ: EEC>
Apps.) EEC! Mean Peak Avg NOAEC
(ppm) EEC! Mean Mean
(ppm) EEC EEC
/NOAEC /NOAE
C
Artichoke 1 (8) Short 1473 79.8 5 295 a 16.0 a 140 +
(max) grass
Tall 62.4 338 5 125a 6.8a 138.00
grass
Forage 78.0 42.2 5 15.6a 84a 140 +
/Insects
Seeds 12.1 6.6 5 24a 13a 113.00
Artichoke 1(2) Short 121.0 45.0 5 242 a 90a 60 +
(typ) grass
Tall grass 51.2 19.0 5 102a 38a 51
Forage 64.1 238 5 12.8a 48a 55
/Insects
Seeds 10.0 3.7 5 20a 0.7a 17
Citrus 52 Short 4519 152.0 5 90.4a 304a 90 +
(max) grass
Tall 191.4 64.4 5 383a 129 a 90 +
grass :
Forage 2392 80.5 5 47.8 a 16.1a 90 +
plants/Ins
ects
Seeds 37.2 12.5 5 74 a 25a 90+
2(1) Short 170.0 31.3 5 340a 63a 57
Citrus grass
(typ) Tall 72.0 132 5 14.1a 2.6a 43
grass '
Forage/ 90.0 16.6 5 18.0a 33a 47
Insects
Seeds 14.0 2.6 5 28a 0.5a 17
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Table 27. Mammalian Chronic Risk Quotients for Single and Multiple Applications of
Methidathion Based on a rat NOAEC of S ppm in a 2-generation reproduction study. A
foliar dissipation half-life of 11.3 days was assumed.
Site lbsaV/A  Food Peak Time Wgt NOAEC _ Chronic Chronic  # days
(# Items Mean Avg (ppm) RQ: RQ: EEC>
Apps.) EEC! Mean Peak Avg NOAEC
(ppm) EEC! Mean Mean
(ppm) EEC EEC
/NOAEC /NOAE
C

Cotton 1(4) Short 227 149 5 454 a 29.8a 90+
(max) grass

Tall grass 96 63 5 192a 126a 90+

Forage/ 120 79 5 24.0a 158a 90+

insects

Seeds 19 12 5 3.8a 24a 90+
Cotton 0.5@2) Short 73.8 15.6 S 148a 31a 48
(typ) grass

Tall grass 31.2 6.6 5 62a 13a 35

Forage/ 39.0 83 5 78a 1.7a 38

insects

Seeds 6.1 1.3 5 12a 0.3 3
Walnuts 3(3) Short 529.0 3137 5 105.8 a 62.7a 30+
(max) grass

Tall grass  22.40 132.8 5 448 a 266a 30+

Forage/ 280.1 166.1 5 56.0 2 332a 30+

insects

Seeds 43.6 25.8 5 8.7a 52a 30+
Pome 3D Short 255.0 68.6 5 512a 13.7a 60+
fruits, grass
stone Tall grass 108.0 29.0 5 216a 58a 50
fruits, :
nuts Forage 135.0 36.3 5 27.0a 73a 53
{max) /insects

Seeds 21.0 5.6 5 42a 1.1a 24
Walnuts,  1.5(1)  Short 127.5 58.8 5 255a 11.8a 30+
Pome grass
fruits, “Tall grass  54.0 24.9 5 10.8a 50a 30+
stone “
fruits, Forage/ 67.5 31.1 5 135a 62a 30+
nuts insects
(typ)

Seeds 1.8 0.8 5 04 0.2 0
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Table 27. Mammalian Chronic Risk Quotients for Single and Multiple Applications of
Methidathion Based on a rat NOAEC of 5 ppm in a 2-generation reproduction study. A
foliar dissipation half-life of 11.3 days was assumed.
Site Ibs avA _ Food Peak Time Wgt NOAEC  Chronic _ Chronic  # days
(# Items Mean Avg (ppm) RQ: RQ: EEC>
Apps.) EEC! Mean Peak Avg NOAEC
(ppm) EEC! Mean Mean
: (ppm) EEC EEC
/NOAEC /NOAE
C

Safflower 0.5 (3) Short 88.2 523 5 17.6a 10.5a 30+
(max) grass

Tall grass  37.3 221 5 75a 44a 30+

Forage/ 46.7 27.7 5 93a 55a 30+

insects

Seeds 7.3 4.3 5 1.5a 0.9 10
Safflower 0.5(1) Short 4.5 19.6 5 85a 39a 30+
(typ) grass

Tall grass 18.0 83 5 36a 1.7a 21

Forage/ 225 104 5 45a 2.1a 24

insects

Seeds 35 1.6 5 0.7 _ 0.3 0

a=high risk LOC has been exceeded

The above results indicate that for broadcast applications of nongranular products, the chronic
level of concern for mammals is exceeded at registered application rates equal to or above 0.5

1bs ai/A.

iii. Insects

Currently, EFED does not assess risk to nontarget insects. Results of acceptable studies are used
for recommending appropriate label precautions. Methidathion is classified as highly toxic to the
honeybee on an acute contact and residual basis; therefore, appropriate toxicity label language is

required. Current labeling includes the appropriate bee toxicity warning statement.
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B. Risk to Nontarget Freshwater Aquatic Animals

Tier II estimated environmental concentrations (EECs) for three crop scenarios, representing a
range of methidathion applications, were calculated to generate aquatic exposure estimates for

use in the ecological risk assessment.

i. Freshwater Fish

Acute and chronic risk quotients are tabulated below.

Table 28. Methidathion Acute Risk Quotients for Freshwater Fish Based On a Bluegill
Sunfish LC50 of 2.2 ppb (most sensitive species). EECs are from PRZM/EXAMS.
Site/Typical application rate (# LC50 EEC Acute RQ
apps.), method of application (ppb) Initial/Peak (EEC/LCS50)

(ppb)
Apples/1.5 1b ai/A (1) airblast 22 8.48 38a
Citrus/2.0 1b ai/A (1) airblast 22 26.51 5.60d 120a 2.54d
Cotton/0.5 b ai/A. (2) aerial 2.2 12.24 2.69d 55a 1.224d

a=high risk, restricted use and endangered species LOC s have been exceeded
b=restricted use and endangered species LOCs have been exceeded
c=endangered species LOC has been exceeded

d=based on California uses

Note that the LC50 used in this assessment is from a supplemental study (00011841). However,
the next lowest LC50 is 9 ppb (40098001). Risk quotients calculated from an LC50 of 9 ppb
would slightly exceed or be less than the LOCs for California use, but would still exceed the
acute high risk LOC for the conservative high exposure scenarios. The results indicate that the
aquatic acute high risk level of concern is exceeded by multiple applications at rates greater than
or equal to 0.5 1b ai/A, and single applications at rates greater than or equal to 1.5 Ib ai/A .

Table 29. Chronic Risk Quotients for Freshwater Fish Based On a Fathead Minnow

NOAEC of 6.1 ppb. ’

Site/Typical Application Rate in lbs aif/A  Fathead EEC Chronic RQ

(No. of Apps.) minnow 60-Day Based on Fathead minnow
NOAEC (ppb) NOAEC (EEC/NOAEC)
(ppb)

Apples--air blast, 1.5 (1) 6.1 4.11 0.67

Citrus --airblast 2,0 (1) 6.1 1145 2.45b 1.88a 040D
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Table 29. Chronic Risk Quotients for Freshwater Fish Based On a Fathead Minnow
NOAEC of 6.1 ppb.

Site/Typical Application Rate in lbs ai/A  Fathead EEC Chronic RQ

(No. of Apps.) minnow 60-Day Based on Fathead minnow
NOAEC (ppb) NOAEC (EEC/NOAEC)
(ppb)

Cotton--aerial 0.5 (2) 6.1 5.56 1.13b 0.91 0.19b

a= high risk LOC has been exceeded
b=based on California uses

The results indicate that the aquatic chronic level of concern is not exceeded for methidathion,

except for the conservative high exposure scenario with the application rates of greater than or
equal to 2.0 1b ai/A.

ii. Freshwater Invertebrates

The acute and chronic risk quotients are tabulated below.

Table 30. Risk Quotients for Freshwater Invertebrates Based on a daphnia magna LC50

of 6.4 ppb and a life-cycle NOAEC Of 0.066 ppb.

Site/Rate in lbs

ai/A (No. of EEC EEC

Apps.) LC50 NOAEC  Initial/Peak 21-Day Acute RQ *Chronic RQ
(ppb) . (ppb) (ppb) (ppb) (EEC/LC50)  (EEC/NOAEC)

Apples, airblast, 6.4 0.066 8.48 6.37 13a 96.5 a

1.5

Citrus-airblast, 6.4 0.066 26.51 5.60d 18.87 3.84d 4.1a 0.87d 285.9a58.11

2.0 (1) d

Cotton--aerial 6.4 0.066 1224 2.69d 8.47 1.85d 1.9a042d 128.3 a 28.05

0.5(2) d

a=high risk, restricted use and endangered species LOCs have been exceeded
b=restricted use and endangered species LOCs have been exceeded
c=endangered species LOC has been exceeded

d=Dbased on California uses

The results indicate that the aquatic acute high risk level of concern has been exceeded for
freshwater invertebrates at application rates equal to or greater than 0.5 1b ai/A, except for
California. The chronic level of concern has been greatly exceeded for application rates of equal
to or greater than 0.5 1b ai/A.

C. Exposure and Risk to Nontarget Estuarine and Marine Animals

45

W80



i. Fish

a. Acute
The acute risk quotients for estuarine and marine fish are tabulated below.

Table 31. Acute Risk Quotients for Marine/Estuarine Fish Based on a Sheepshead

Minnow LCS50 of 7.8 ppb.

Site/Rate EEC Acute

lbs ai/A LC50 Initial/Peak RQ

(No. of Apps.) (ppb) (ppb) (EEC/L.C50)

Apples--air blast 7.8 8.48 1.1a

1.5(D)

Citrus--air blast 7.8 26.51 5.60d 34a 0.72d

2.0 (1)

Cotton--aerial 7.8 12.24 2.69d 16a 0.34d
[ 0.5(2)

a=high risk, restricted use and endangered species LOCs have been exceeded
b=restricted use and endangered species LOCs have been exceeded
c=endangered species LOC has been exceeded

d=based on California uses

The results indicate that the aquatic acute restricted use level of concern for marine/estuarine fish
is exceeded by applications of 0.5 Ib ai/A and greater, except for California.

b. Chronic

Chronic risk to marine/estuarine fish from methidathion cannot be assessed at this time due to a
lack of acceptable early life-stage or life-cycle data. Since the acute toxicity of methidathion to
freshwater fish (9 ppb) is similar to the toxicity to marine/estuarine fish (7.8 ppb), it is likely that
the chronic toxicity would also be similar. For freshwater fish, multiple applications of
methidathion at 0.5 Ib ai/A and greater, and single applications of 2 1b ai/A and greater resulted
in exceedance of the chronic LOC. Comparable or greater risk should be assumed for
marine/estuarine species until acceptable data is received and a complete risk assessment can be
performed.

ii. Invertebrates

The acute and chronic risk quotients for aquatic invertebrates are tabulated below.
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Table 32. Acute Risk Quotients for Marine/Estuarine Invertebrates Based on a Mysid
LC50 of 0.7 ppb.

Site/Rate LC50 EEC Acute RQ

lbs al/A (# Apps) (ppb) Initial/Peak (ppb) (EEC/LC50)!

Apples 0.7 8.48 12.1a

1.5 (1)

Citrus 0.7 26.51 5.60d 379a 8.00d

2.0 (1)

Cotton 0.7 12.24 2.69d 175a 3.84d

0.5 (2)

a~high risk, restricted use and endangered species LOCs have been exceeded
b=restricted use and endangered species LOCs have been exceeded
c=endangered species LOC has been exceeded

d=based on California uses

The results indicate that the aquatic acute high risk level of concern has been exceeded for
marine/estuarine invertebrates for applications of 0.5 1b ai/A and greater.

Table 33. Chronic Risk Quotients for Marine/Estuarine Invertebrates Based on a Mysid
Life-Cycle NOAEC of 0.02 ppb.

Site/Rate Early Life-Stage EEC Life-Cycle RQ

1bs ai/A (#. of Apps.) NOAEC (ppb) 21-Day (ppb) (21-Day EEC/NOAEC)

Apples 0.02 6.37 318a '

1.5 (1)

Citrus 0.02 18.87 3.84b 944 a 191.75b

20D

Cotton 0.02 8.47 1.85b 424 a 92.55b

0.5 (2

h=high risk LOC has been exceeded
b=based on California uses

The results indicate that the chronic level of concern has been exceeded for marine/estuarine
invertebrates for all application scenarios modeled, at rates greater than or equal to 0.51b ai/A.

D. Exposure and Risk to Nontarget Plants

~ Terrestrial and aquatic plant testing is not required for methidathion; no nontarget plant risk |
assessment was performed.

VI. Endangered Species
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All uses of methidathion exceed the endangered species LOC for all forms of endangered animal
species.

The Agency has developed a program (the “Endangered Species Protection Program”) to identify
pesticides whose use may cause adverse impacts on endangered and threatened species, and to
implement mitigation measures that will eliminate the adverse impacts. At present, the program
is being implemented on an interim basis as described in a Federal Register notice (54 FR 27984-
28008, July 3, 1989), and is providing information to pesticide users to help them protect these
species on a voluntary basis. As currently planned, the final program will call for label
modifications referring to required limitations on pesticide uses, typically as depicted in county-
specific bulletins or by other site-specific mechanisms as specified by state partners. A final
program, which may be altered from the interim program, will be described in a future Federal
Register notice. The Agency is not imposing label modifications at this time through the RED.
Rather, any requirements for product use modifications will occur in the future under the
Endangered Species Protection Program.

The following endangered species LOCs have been exceeded for methidathion: avian acute,
avian chronic, mammalian acute, mammalian chronic, freshwater fish acute, freshwater
invertebrate acute, freshwater invertebrate chronic, marine/estuarine fish acute, marine/estuarine
fish chronic, marine/estuarine invertebrate acute, and marine/estuarine invertebrate chronic.

VII. Methidathion Incident Reports

In spite of methidathion’s high acute toxicity to terrestrial vertebrates, the Agency has only a few
documented field kills. Carcasses of small birds and mammals often are extremely difficult to
find or the incidents are not reported unless kills are extensive. However, as part of California’s
monitoring program to study the impact of dormant sprays on raptors wintering in the central
valley, the Agency received 5 reports from the California Department of Fish and Game (see
Appendix V). Four red-tailed hawks, Buteo jamaicensis, and one northern harrier (Circus
cyaneus), sent to the Pesticide Investigation Unit from January 1994 through December 1997
contained residues of methidathion. Four of the five birds were found in or adjacent to orchards.

All birds were subjected to foot washing to analyze for organophosphate residues; methidathion
residues ranged from 2.7 ppbs to 12 ppms. The presence of residues on the feet indicates the
birds perched in treated trees within 72 hours of the time the foot wash was performed. In
addition to dermal absorption through the feet, the raptors could have been exposed through
ingestion (the stomach contents of the harrier contained 15 ppm of methidathion) of .
contaminated prey or while preening (the feathers of one red-tail contained 0.09 ppm) after being
sprayed directly or from drifting aerosols. When exposed to drift or direct spray the birds would
acquire additional residues via inhalation. Three of the birds showed brain cholinesterase levels
less than 50% of normal. Such findings indicated that death, or severe impairment that would
have lead to death, was the result of exposure to one or more cholinesterase inhibiting agents.
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The two remaining birds, one of which survived and was released, had their blood plasma
analyzed for cholinesterase and acetylcholinesterase levels. The levels in the surviving bird were
below the normal range whereas those of the bird that was euthanized were at the lower range of
normal levels.

VIII. Risk Characterization
A. Characterization of the Use of Methidathion

Methidathion is used primarily in California (90-95%), with the remainder of the use in Florida,
Arizona, Washington, New York, and Virginia. Special Local Needs exemptions are listed for
timothy hay (non-fed) in Washington, alfalfa (non-fed) in California, and for certain fruit crops
(kiwi fruit, longan, carambola, mango, and sugar apple). Based on 1987 through 1997 usage
information, an estimate of methidathion's total domestic annual usage averaged approximately
241,000 pounds active ingredient (ai) for 138,000 acres treated. Its largest markets in terms of
total pounds ai are almonds (18%), oranges (17%), plums and prunes (15%), and walnuts (13%).
Crops with a high percentage of their total U.S. planted acres treated with methidathion include
artichokes (50%), plums and prunes (11%) and walnuts (9%).

A further refinement of methidathion’s potential for ecological risk is possible due to its
predominant use in California. According to BEAD’s usage information from 1991 through
1994 and personal communication with Chris Foe (California Central Valley Regional Water
Quality Control Board) the majority of inethidathion is used on citrus as a foliar spray; followed
by all other orchard crops as a non foliar dormant spray from mid November through February
and lastly cotton as an early season foliar spray. As was noted elsewhere in this document,
methidathion is either registered for a single application or is typically applied only once
(perhaps twice) per season even for citrus, walnuts and cotton.

B. Characterization of the Fate and Transport of Methidathion

Methidathion is moderately mobile, with Kads ranging from ~2 to 15 and Kdes ranging from 3 to
16. In the environment, methidathion is unlikely to persist extensively, i.e., from one year to the
next. However, the expected dissipation rate of methidathion on wildlife food items is such that
birds and mammals may be exposed to concentrations exceeding chronic levels of concern for
several weeks. With an aerobic soil half-life of 11 days, and an anaerobic half-life of 10 days,
methidathion is unlikely to persist in water long enough to be a serious groundwater or drinking
water problem. Methidathion may enter surface water both with spray drift, and in solution in
runoff water. Based on modeling, concentrations in surface water exceed levels of concern for
both acute and chronic effects to fish and invertebrates.

C. Characterization of Ecological Risk
Methidathion represents a serious risk to the ecosystem in areas of use. It exceeds the levels of
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concern for both acute and chronic effects to mammals, birds, fish, and aquatic invertebrates.

For both terrestrial and aquatic organisms, chronic risk quotients are larger than acute risk
quotients. Based on the magnitude of aquatic risk quotients, freshwater and estuarine
invertebrates are at greater acute and chronic risk than fish. In certain areas of use, shrimp
fisheries or other commercial aquatic invertebrate operations may be adversely impacted by
methidathion. Effects on invertebrate numbers and/or diversity could also affect commercial and
recreational fisheries, since aquatic invertebrates are the basis of the food supply for many fish
species.

Potential Risk to Estuarine Organisms

Aquatic organisms are most likely to be exposed to methidathion during the winter rainy season
as contrasted to the rest of the year. Contamination of surface water will occur not only form drift
but also from runoff following dormant sprays. Personal communication with Dr. Brian
Anderson at the Institute of Marine Science (Univ. Cal at Santa Cruz) indicated that Mysid
shrimp have shown to be at greater risk when exposed to Pajaro River water collected during the
winter season than at other times of the year. Based on acute and chronic RQS , estuarine
invertebrates appeared to be at greater risk then any other group of non target organisms.
However, methidathion’s use in California indicates that only artichokes (principally in
Monterey county) might result in estuarine contamination. All other uses of methidathion (ie.
cotton and orchards) are either in non coastal counties or when in coastal counties the treated
acreage is extremely low and usually some distance from estuaries. Artichokes are grown
along the Salinas and Pajaro Rivers within a quarter mile of the lagoons comprising Monterey
Bay. Although there are oyster beds in this area they are closed to harvesting due to fecal E. coli
contamination.

There is some commercial fishing for Ling Cod and Stripped bass occurring in Monterey Bay.
Estuarine fish are acutely less sensitive than the more sensitive invertebrates (e.g., shrimp) to
methidathion. The high acute risk LOC is only slightly exceed.

Chronic Risk Discussion
While methidathion is not particularly persistent on terrestrial food items, multiple applications

result in long-term exceedances of chronic levels of concern. As the table below indicates, the
effects on which the NOAELSs are based reflect significant reproductive impacts.

Table 34: Chronic effects observed in life-cycle tests with methidathion

Species NOAEL LOAEL | Observed Effects
Mallard 1 ppm 10 ppm Increase in cracked eggs, reduction in hatchling numbers, and
decreased survival of young
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Laboratory rat 4 ppm 32 ppm Increased offspring mortality

Fathead minnow 6.1 ppb 12 ppb Reduction in post-hatch survival and growth

Daphnia magna 0.66 ppb 1.13 ppb | Reduced number of young per female per reproduction day
Shrimp 0.02 ppb 0.06 ppb Reduced adult survival

Table 35: Avian and Mammalian Chronic Risk Quotients for Typical Applications of
Methidathion.

A Foliar Dissipation Half-life 11.3 Days was Assumed, FATE Model Run was for 30 days

Avian Chronic NOAEL = 1 ppm LOAEL = 10 ppm

Site - AppRate FoodItems | PeakMean RQ | Time Wgt RQ | duration of
# Apps EEC (ppm) Avg Mean LOC
App Int. EEC (ppm) exceedance
Almonds typ rate short grass 127 127 | 58 58 30+ days
Walnuts 1.5 Ib/A
Stone 1 appl/yr  forage 67 67 |31 31
Fruits
Cotton typ rate short grass 70 70 |37 37 30+ days
0.5 1Ib/A
2 appl/yr  forage 37 37 |19 19
Mammal Chronic NOAEL =5 ppm LOAEC =25 ppm
Almonds typ rate short grass 127 25 | 58 11 30+ days
Walnuts 1.5 1b/A
Stone 1 appl/yr forage 67 13 | 31 6
Fruits
Cotton typ rate short grass 70 14 |37 7 30+ days
0.5 1Ib/A
2 appl/yr  forage 37 7 19 3

This table shows that even at typical application rates, and with one or two applications per year,
chronic LOCs are exceeded by a substantial margin, and for several weeks. Note that in most
cases peak mean and time weighted average mean estimated exposure levels exceed the test-
levels at which effects were observed (LOAECs). One of the effects of methidathion in the
laboratory was increased cracked eggs at the LOAEL. Cracked eggs are a significant ecological

impact.
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Food Chain Effects

Many birds depend on aquatic invertebrates and fish as food. With adverse effects to these
organisms, there is the potential that species depending on them for food would be affected if
populations of prey species were depleted.

Effects to Shrimp

Methidathion is particularly toxic to shrimp. The risk quotients suggest a significant potential for
adverse effects are high. If methidathion is used in close proximity to estuarine habitat, e.g. in
Florida, adverse effects to shrimp and shrimp fisheries are possible.

D. Uncertainties

There is some uncertainty in using EECs derived for freshwater habitats to assess risk to
estuarine and marine organisms. Exposure levels in estuarine environments may be higher or
lower than exposure in freshwater environments, depending on dilution caused by the tidal ebb
and flow. In some estuaries, the dilution would be substantial, reducing concentrations in a short
period of time. However, in other backwater brackish habitat, where the water rises and falls
with the tide but does not exchange rapidly, the concentration levels might more closely
resemble those in an enclosed pond scenario. Therefore, the EFED cannot conclude that
exposure in estuaries is either higher or lower than the modeled values. Therefore, the relatively
large magnitude of the risk quotients for shrimp suggest a high potential for risk.

Other uncertainties stem from the use of the Kenega nomograph (as modified by Fletcher) to
estimate residues on insects. Neither Kenega (1972) nor Fletcher (1994) collected information
on insects. The predictions of residues on insects is based solely on a comparison of the volume
to surface area ratio for insects with vegetation of similar ratios. For examples, small fruits and
berries may be similar in volume to surface area ratios to large insects. Therefore, insects treated
by methidathion are assumed to have residues similar to those other food items.

The uncertainty of residues on insects is increased when estimating long-term exposure from
multiple applications. The assessment assumed the same insects remained equally exposed to
each application and thus residues from these subsequent treatments were additive.
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APPENDIX I: Tier I Water Resources Assessment

A tier 1 drinking water assessment for methidathion was reported previously on December 17,
1997. Due to a recent submission of the 30-day laboratory soil aerobic metabolism for
methidathion, the drinking water assessment was re-done to reflect the new result. In this
revision, we also corrected the adsorption value with organic carbon (Koc) based on the previous
value of Kom (adsorption value with organic matter). .

Environmental Fate:

The environmental fate data for methidathion used in the screening assessment are summarized
in Table 1 with the new inputs identified by an “*.”

Methidathion Use:

The major methidathion use information is listed in Table 2, which is based on the handout from
9/29/97 SMART meeting and the proposed labels submitted by Novartis on 11/03/97. Both the
maximum application rates and the typical application rates are presented.

Drinking Water Assessment:

Using the fate properties listed in Table 1 and the use information presented in Table 2, SCI-
GROW was used to estimate the drinking water concentrations from ground water and GENEEC
was used to estimate the drinking water concentrations from surface water. Concentrations were

estimated for both the maximum and typical application rates for each of nine crops upon which
methidathion is used.

SCI-GROW Results:

Based on (1) an aerobic soil metabolism half-life input of 11.28 days, (2) a median soil organic
carbon partition coefficient of 318 L/kg, and (3) total application rate per year, the SCI-GROW
results are listed in Table 3. For the maximum application rates, the estimated concentrations
range from 0.0458 ug/L to 0.3052 ug/L. Among the use pattern examined, the cotton use pattern
has the highest concentration. For the typical application rates, the range is from 0.0153 ug/L to
0.0611 ug/L. Citrus use pattern has the highest concentration.

GENEEC Results:

Based on (1) an aerobic soil metabolism half-life input of 11.28 days, (2) a median soil organic
carbon partition coefficient of 318 L/kg, (3) a water solubility of 250 mg/L, (4) no aerobic
aquatic metabolism half-life, (5) a water photolysis half-life at pH 7 of 11 days, (6) a hydrolysis
half-life at pH 7 of 48 days, and (7) the application information (including rate, number of
applications, and interval between applications), the GENEEC results are presented in Table 4.
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Based on the maximum application rates, safflower usage has the minimum peak concentration
0f 9.42 ug/L and walnuts usage has the maximum of 222.30 ug/L.. The minimum and maximum
56-day concentrations are 17.87 and 134.96 ug/L for safflower and walnuts, respectively. For
the typical application rates, the minimum and maximum peak concentrations are 12.28 and 7.45
ug/l, respectively for safflower and citrus. The minimum and maximum 56-day concentrations
are 7.45 and 29.79 ug/L for safflower and citrus, respectively.
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TABLE I-1.

Summary of Selected Environmental Fate Properties for Methidathion.

Property Range (median) Value used in assessment | Model
Solubility 250 mg/L 250 mg/L, GENEEC
Hydrolysis T, 37 days @pH 5 48 days GENEEC
48 days@pH 7
13 days @ pH 9
Aquatic Photolysis T\, 11 days @ pH 7 11 days GENEEC
Aerobic Soil Metabolism | 3 days and 11.28 days *11.28 days GENEEC
T2 SCI-GROW

Anaerobic Soil 10 days not considered
Metabolism T,

Aerobic Aquatic no data not considered
Metabolism T,

KOC Kom: 113 - 338 (191) *use 191/0.6 =318

GENEEC/SCI-GROW

Note: “*” denotes the new inputs for SCI-GROW and GENEEC
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Table I-2.

Methidathion Use Information Based on Supracide® 25 WP Label.

Maximum Application Rates for Supracide® 25WP:

Crop Rate Per Application # of Applications Total Applied Total Al
Almonds 12 1 12 3
Artichokes 4 8 32 8
Citrus 20 2 40 10
Cotton 4 4 16 4
Olives 12 1 12 3
Pome Fruits 12 1 12 3
Stone Fruits 12 1 12 3
Safflower 2 3 6 1.5
Walnuts 12 3 36 9
Typical Application Rates for Supracide® 25WP:
Crop Rate Per Application # of Applications Total Applied Total Al
Almonds 6 1 6 1.5
Artichokes 4 2 8 2
vCitrus 8 1 8 2
Cotton 2 2 4 1
Olives 6 1 6 1.5
Pome Fruits 6 1 6 1.5
Stone Fruits 6 1 6 1.5
Safflower 2 1 2 0.5
Walnuts 6 1 6 L5
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Table I-3. Tier 1 (SCI-GROW) Estimates of Ground Water Concentrations for Methidathion.

Maximum Application Rates for Supracide® 25WP:

Crop Total AT Applied (Ib) SCI-GROW Conc. (ppb)
Almonds 3 0.0916
Artichokes 8 0.2442
Citrus 10 0.3052
Cotton 4 0.1221
Olives 3 0.0916
Pome Fruits 3 0.0916
Stone Fruits 3 0.0916
Safflower 1.5 0.0458
Walnuts 9 0.2747

Typical Application Rates for Supracide® 25WP:

Crop Total Al Applied (Ib) SCI-GROW Conc. (ppb)
Almonds 1.5 0.0458
Artichokes 2 0.0611
Citrus .2 0.0611
Cotton 1 0.0305
Olives 1.5 0.0458
Pome Fruits LS 0.0458
Stone Fruits 1.5 0.0458
Safflower 0.5 0.0153
Walnuts 1.5 ) 0.0458
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Table 1-4.

Maximum Application Rates for Supracide® 25WP:

Tier 1 (GENEEC) Estimates of Surface Water Concentrations for Methidathion.

Crop Application Information Peak GEEC (ppb) Average 56 day GEEC
Almonds 1@ 3 b ai/ac 73.67 44.69
Artichokes 8@ 1 Ibai/ac 60.14 36.61
Citrus 2 @ 5 tbai/ac 152.49 92.65
Cotton 4@ 11b ai/ac 76.15 46.26
Olives 1@ 3 Ib ai/ac 73.67 44.69
Pome Fruits 1@ 3 Ib ai/ac 73.67 44.69
Stone Fruits 1@ 3 Ibaifac 73.67 44.69
Safflower 3@ 0.5 1b ai/ac 29.42 17.87
Walnuts 3 @3 lbaifac 222.30 134.96
Typical Application Rates for Supracide® 25WP:
Crop Application Information Peak GEEC (ppb) Average 56 day GEEC
Almonds 1@ 1.51bai/ac 36.83 22.34
Artichokes 2@ 1)bai/ac 40.25 24.45
Citrus 1@ 21bai/ac 49.11 29.79
Cotton 2@ 0.5 Ibai/ac 24.16 14.67
Olives 1@ 1.51bai/ac 36.83 22.34
Pome Fruits 1@ 1.5 1bai/ac 36.83 22.34
Stone Fruits 1@ 1.51bai/ac 36.83 22.34
Safflower 1@ 0.5 Ib ai/ac 12.28 745
Walnuts 1@ 1.5 Ib ai/ac © 36.83 2234
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APPENDIX II: Environmental Fate and Chemistry Study Identification

161-1: Hydrolysis

Saxena, A.M. 1989b. Hydrolysis of “C-methidathion in buffered aqueous solutions. Laboratory Project ID: HLA
6117-134. Unpublished study performed by Hazleton Laboratories, Inc., Madison, WI, and submitted by Ciba-
Geigy Corporation, Greensboro, NC. (42037701)

161-2: Photolysis in Water

Saxena, A M. 1989a. Artificial sunlight photodegradation of “C-methidathion in a buffered aqueous solution.
Laboratory Project ID: HLA 6117-137. Unpublished study performed by Hazleton Laboratories, Inc., Madison,
WI, and submitted by Ciba-Geigy Corporation, Greensboro, NC. (42081709)

Waggoner, T.B. 1999a. Artificial Sunlight Photodegradation of [**C]Methidathion in a Buffered Aqueous Solution.
Gowan Company, Yuma, AZ. (447843-01)

161-3: Photolysis on soil '

Das, Y.T. 1990. Photodegradation of [*“C]methidathion on soil under artificial sunlight. Laboratory Project ID:
ISSI No. 90081; Ciba-Geigy Protocol No. 137-90. Unpublished study performed by Innovative Scientific Services,
Inc., Piscataway, NJ, and submitted by Ciba-Geigy Corporation, Greensboro, NC. (42081710)

Waggoner, T.B. 1999b. Photodegradation of ["*C]Methidathion on Soil under Artificial Sunlight. Gowan
Company, Yuma, AZ. (447843-01)

161-4: Photolysis in air

_Kieatiwong, S. 1992. Photodegradation of ["“C]methidathion in the vapor phase by natural sunlight. PTRL Project
No. 331W. Ciba-Geigy Protocol No. 84-91. Unpublished study performed by PTRL-West, Inc., Richmond, CA,
and submitted by Ciba-Geigy Corporation, Greensboro, NC. (42215101)

Getzin, L.W. 1970. Persistence of methidathion in soils. Bulletin of Environmental Contamination and Toxicology
5(2): 104-110. (05011889)

Obrist, J.J. 1991. Aerobic, at;,robic/anaerobic, and sterile soil metabolism of “C-methidathion. Laboratory Project
ID: HLA 6117-135, Ciba-Geigy Protocol No. 197-90. Unpublished study performed by Hazleton Laboratories
America, Inc., Madison, W1, and submitted by Ciba-Geigy Corporation, Greensboro, NC. (42262501)

162-1: Aerobic soil metabolism

Obrist, J.J. 1991. Aerobic, aerobic/anaerobic, and sterile soil metabolism of *C-methidathion. Laboratory Project
ID: HLA 6117-135, Ciba-Geigy Protocol No. 197-90. Unpublished study performed by Hazleton Laboratories
America, Inc., Madison, W1, and submitted by Ciba-Geigy Corporation, Greensboro, NC. (42262501)

163-1: Mobility/ Adsorption/ Desorption
Burkhard, N. 1980. Adsorption and desorption of methidathion (Supracide, Ultracide) in various soil types. Project
Report 08/80. Unpublished study prepared by Biochemistry Department, R & D Plant Protection, Agricultural

Division, Ciba-Geigy Ltd., Basle, Switzerland and submitted by Ciba-Geigy Corporation, Greensboro, NC. (01585-
29)

163-1: Mobility/column leaching
Blair, J. 1985. Leaching characteristics of parent methidathion. Study No. 6015-154. Prepared by Hazleton
Laboratories America, Inc. Madison, W1, and submitted by Ciba-Geigy Corp., Greensboro, NC. (00158528)

163-1-:Mobility/Column Leaching '

Shepler, K. 1992. Aged leaching of [“C]methidathion in four soil types. PTRL Project No. 332W. Ciba-Geigy
Protocol No. 81-91. Unpublished study performed by PTRL-West, Inc., Richmond, CA, and submitted by Ciba-
Geigy Corporation, Greensboro, NC. (42215102)
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163-2: Laboratory volatility

Kesterson, A. 1991. Laboratory volatility of ['*C]methidathion. PTRL Project No. 556. Ciba-Geigy Study No.
48-91. Unpublished study performed by PTRL East, Inc., Richmond, KY, and submitted by Ciba-Geigy,
Greensboro, NC. (42098801)

164-1: Terrestrial field dissipation

Abu Zayda, 1.S. 1976. Dynamics of Ultracide (GS 13005) degradation in plants and soils and its effectiveness
against Colorado potato beetle ((Leotinotarsa decemlineata Say). Prace Naukowe Instytutu Ochrony Poslin.
Scientific Papers of the Institute of Plant Protection. XVIII(1):81-145. (05015398)

Bade, T.R. 1987a. Field dissipation of methidathion and GS-13007 residues in bare ground soil following ap-
plication of supracide 2E (field soil dissipation). Study No. ABR-86125. Prepared and submitted by Ciba-Geigy
Corp., Greensboro, NC. (40094103)

Richardson, C. 1971. Residue Report: AG-A No. 2127; Project No. 303001. Unpublished study including
addendum, received May 12, 1972 under 100- 510; submitted by Ciba-Geigy Corp., Greensboro, NC.(00011827)

Wiepke, T., and M. Larson. 1991. Supracide 2E field dissipation terrestrial study on citrus in California.
Laboratory Project ID: Landis Protocol No. 1641-88-71-13-01A-03; Ricerca Document No. 3031-88-0048-CR-
0001. Unpublished study performed by Landis International, Inc., Valdosta, GA, Research for Hire,

Porterville, CA, and Ricerca, Inc., Painesville, OH; and submitted by Ciba-Geigy Corporation, Greensboro,
NC.(41924401)

Lepke, T., and M. Larson.1991. Supracide 2E field dissipation - terrestrial study on bareground in California.
Laboratory Project ID: Landis Protocol No. 1641-88-71-13-21E-04; Ricerca Document No. 3030-88-0047-CR-001.
Unpublished study performed by Landis International, Inc., Valdosta, GA, Research for Hire, Porterville, CA, and
Ricerca Inc., Painesville, OH; and submitted by Ciba-Geigy Corporation, Greensboro, NC.(41924402)

Wiepke, T., and M. Larson. 1991. Supracide 2E field dissipation - terrestrial study on alfalfa in Virginia.
Laboratory Project ID: Landis Protocol No. 1641-88-71-13-05B-01; Ricerca Document No. 3029-0046-CR-0001.
Unpublished study performed by Landis International, Inc., Valdosta, GA, J & S Plant Consultants, Inc., Skippers,
VA, and Ricerca, Inc., Painesville, OH; and submitted by Ciba-Geigy Corporation, Greensboro, NC. (41924403)

165-4: Accumulation in fish ‘

Forbis, A.D., L Georgie, and B. Bunch. 1985. Uptake, depuration, and bioconcentration of *C-Supracide by
bluegill sunfish (Lepomis macrochirus). ABC Report No. 33121. Unpublished study prepared by Analytical Bio-
Chemistry Laboratories, Inc. and submitted by Ciba-Geigy Corp., Greensboro, NC. (00158532)
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APPENDIX III:

ENVIRONMENTAL FATE
DATA REQUIREMENTS FOR
Chemical No: 100301 Methidathion
Data Requirement Use Pattern” Does EPA have data to Bibliographic citation Must additional data be
satisfy this requirement submitted

§158.290 ENVIRONMENTAL FATE
Degradation Studies-Lab:

161-1 Hydrolysis 1,3 Yes 42037701 No

1,3 Yes 44554501 No

161-2 Photodegradation In Water 1,3 Partially 42081709 Yes

161-3 Photodegradation On Soil i Partially 42081710 Yes

161-4 Photodegradation In Air 1 Partially 42215101 No
Metabolism Studies-Lab:

162-1 Aerobic Soil 1,3 Yes 44545101 No

162-2 Anaerobic Soil 1 Partially (42262501) Yes
. 162-3 Anaerobic Aquatic 1,3 No No

1624 Aerobic Aquatic 1,3 No No
Mobility Studies:

163-1 Adsorption/Desorp 1,3 Partially 00157529 Yes

163-1 Column leaching 1,3 No (42215102) Yes

163-2 Volatility (Lab) 1, Yes 42098801 No
Dissipation Studies-Field:

164-1 Soil 13 No (05015398)%, 41924401, 41922402 Yes
Accumulation Studies:

1654 In Fish 1,3 No (00158532)? No (waived)
Ground Water Monitoring Studies:

166-1 Small-Scale Prospective No Reserved®
§158.440 Spray Drift:

201-1 Droplet Size Spectrum No Reserved!

202-1 Drift Field Evaluation No Reserved*

FOOTNOTES:

1. 1=Terrestrial Food; 2=Terrestrial Feed; 3=Terrestrial Non-Food; 4=Aquatic Food; 5=Aquatic Non-Food (Outdoor); 6=Aquatic Non-Food (Industrial);
7=Aquatic Non-Food (Residential); 8=Greenhouse Food; 9=Greenhouse Non-Food; 10=Forestry; 11=Residential Qutdoor; 12=Indoor Food; 13=Indoor Non-

Food; 14=Indoor Medical; 15=Indoor Residential.

2. Submitted study is invalid; must be repeated

3. Prospective study required pending results of field dissipation study.
4. The Spray Drift Task Force and the registrant will address 201-1 and 202-2
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APPENDIX IV:

ECOLOGICAL EFFECTS
DATA REQUIREMENTS FOR
Chemical No: 100301 Methidathion
Data Requirement Use Pattern® Does EPA have data to Bibliographic citation Must additional data be
' satisfy this requirement submitted
§158.490 Wildlife and Aquatic Organisms
Avian and Mammalian Testing:
71-1  Avian Acute Oral LDs, 1,3 Yes 00157347 No
712 Avian Dietary LCy i,,3 Yes 00159201, 42081701 No
71-3  Wild Mammal Toxicity Test 1,3 No No
71-4  Avian Reproduction Test 1,3 Partially 44381602, (443816012) Yes
71-5 Simulated Terrestrial Field Test 1,3 No No
Aguatic Organism Testing:
72-1 Freshwater Fish LCg,
a. warmwater TGAI 1,3 Yes 40098001, 0011841 No
b. coldwater TGA 1,3 Yes 40098001, 0011841 No
c. warmwater TEP 1,3 Yes 42081702 No
d. coldwater TEP 1,3 Yes 42081703 No
722 Freshwater Invertebrate LC,,
a. TGAl 1,3 Yes 0011350 No
b. TEP 1,3 Yes 42081704 No
72-3 Marine/Estuarine LCy,
a. fish TGAI 1,3 Yes 00157350 No
b. mollusc TGAI 1,3 Yes 42185201 No
c. shrimp TGAI 1,3 Partially 40228401 No
d. fish TEP 1,3 Yes 43738501 No
e. mollusc TEP 1,3 Yes 42185202 No
f. shrimp TEP 1,3 No No
72-4 a. Fish early life-stage TGAI 1,3 Partially 0015736 Yes
b. Invertebrate life-cycle TGAI 1,3 Yes 42081707 No
72-5 Fish Life-Cycle TGAI 1,3 No Yes
72-6 Aquatic Organism Accumulation Partially No (See Fate Table)
72-7 Simulated Aquatic Field Test No : No
§158.150 Nontarget Plant Protection:
Non-Target-Area Phytotoxicity
Tier I - TGAI
122-1 a. Seed Germination/Seedling Emergence No No
b. Vegetative Vigor No No
1222 Aquatic Plant Growth No -No
Tier I - TGAI
123-1 a. Seed Germination/Seedling Emergence No No
b. Vegetative Vigor No No
123-2 Aquatic Plant Growth No No
§158.590 Nontarget Insect Testing-Pollinators
141-1 Honeybee Acute Contact TGAI 1,3 Yes 0036935 No
141-2 Honeybee Toxicity of Residues TEP 1,3 Yes 420817-08 No
141-5 Field Testing for Pollinator No No

1=Terrestrial Food; 2=Terrestrial Feed; 3=Terrestrial Non-Food; 4=Aquatic Food; 5=Aquatic Non-Food (Outdoor); 6=Aquatic Non-Food (Industrial);
7=Aquatic Non-Food (Residential); 8=Greenhouse Food; 9=Greenhouse Non-Food; 10=Forestry; 11=Residential Outdoor; 12=Indoor Food; 13=Indoor Non-
Food; 14=Indoor Medical; 15=Indoor Residential.

2. Submitted study is invalid; must be repeated
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APPENDIX V: Incident Report

May-24-99 11 :20A ] )  p.oa

DEPARTMENT OF FISH AND GAME
PESTICIDE INVESTIGATIONS UNIT
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STATE OF CALIFORNIA
DEPARTMENT OF FISIL AND GAME

PESTICIDE LABORATORY REPORT

1701 Nimbux Road, Swite ¥
Rancho Cardava, Califorais 95670

Lab No: P-1934 Date Received: January 13, 1998
L.P.No. 1-033-98 _ ) . Sample: Northern Harrier
To: Mr. Donald O. Cripe Report Date: Scptember 16, 1998

Stanistaus County Agricultural Commissioner
725 County Center Threo Ct,
Modesto, CA 95355

4

Remarics

An sdult ferale northemn harrior, Circus eyaneus, was recovered from the Superior Fruit Ranch
orchard at 4801 E. Whitmore in Ceres, Stanislaus County on Decemnbor 19, 1997, The bird was taken to
the Stanislaus Wildlife Care Center in Hughson. As part of an ongoeing monitoring program to study the
impacts of organophasphate dormant sprays on wintering raptors in the central valley, the carcass was
sent ta the Department of Fish and Game Pesticide Investigations Unit for necropsy and tissue analysis to
determine if pesticide exposure was involved in the loss.

Background

This wes the second harrier to be found dead in the orchard within a three week period. The
reporting party stated that dormant spray applications had not yet begun in the orchard but some
neighboring orchards had been sprayed.

RESULTS OF EXAMINATION

A fluoroscopic cxamination of the carcass was negative for the presence of shot pellets, buliets,
or bullet fragments. The bird was in fair to good body condition with some body fat reserves. There was
a fracture of the right leg. Petechial hemorrhages were preseat on the cranium. Contour feathers,
footskin and contents of the glandular stomach were collected and submitted for chemical analysis to
detect residues of organophosphate pesticides. The brain was collected for measurement of
cholinesterase activity lcvels. The results of the chemical analyses are as follows:

A) footskin: 12 ppm methidathion (supracide)

B) stomach contents: 15 ppm methidathion (supracide)

The concentration of methidathion in the stamach conteats is within the range for acutc oral
LDSO0 valucs in the published literature,

The brain cholinesterase activity level was measured at 4.7 zmol/gram/minute. This activity
level is greater than 50% bolow the normal range of cholinesterase activity lovels for raptors.
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Pesticide Investigations Laboratory Report -1934
Page 2

Conclusion .

‘The presence of methidathion in the footskin of the bird indicates that it perched on a substrate
that had beon exposed to a recent application of this arganaphosphate insecticide. Dcpression of brain
cholinesterase levels below 50% of the normal range is considered in the scientific literature as indicative
of death due ta exposure to an anti-cholinestzrase agent. Based on the levels of micthidathion detocted in
the footskin and stomach samples, coupled with the depressed brain cholinesterase activity, it is highly
probablc that exposure to methidathion was responsible for the loss of this raptor,

Chcmical snalyses were performed by T, Lew, chemist, Department of Fish and Garne Water
Pollution Control Laboratory. Cholinesterase activity levels were messured at the California Veterinary
Diagnostic Laboratory, University of California, Davis.

PESTICIDE INVESTIGATIONS UNIT
OFFICE O SPILL PREVENTION AND BESPONSE

. Hosea, ESHI
Principal Investigator

Pesticide Investigations

¢c:  Mr. Jon Shelgren
Pesticide Registration Branch
Department of Pesticide Regulation
1020 H street
Sacramentao, CA 95814

Ms. Rence Roy

Stanislaus Wildlife Care Center
P.O.Box 298

Hughson, CA 95326
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P.Qq
STATE OF CAJIFORNIA
DEPARTMENT OF FISH AND GAME
PESTICIDE LABORATORY REPORT
1761 Nimbus Road, Suite ¥
Runcho Curdeva, California 9567

Lab No: P1732 Date Received: 04/18/95
E.P. No. _ L-143-95 Sample: Blood Plasma and Carcass (red-tailed hawk)
To: Mr. Donald Cripe Report Date: 08/10/95

ADDRESS: Stanislaus County Agricuitural Commissioner
725 County Center Three Ct,
Modesto, CA 95355 '

Remarks:

A red-tailed huwk, Buteo jamaicensis, was reeovered [rom an orchard near 1006 Mountain View Road

in Hughson. The hawk was taken to the Stanislaus Wildlife Care Center in Hughson on December 23,
1994. The bird expired on December 24, 1994, A blood sumple was collccted at tho time of .
admission to the facility. The blood plasma samplc and the carcass were sent to the Department of

Fish and Game Pesticide Investigations Unit (PIU) for analysis as part of an ongoing study of the

effects of organophosphate dormant sprays on raptors, .

RESULTS OF EXAMINATION

A fluoroscopic cxamination was negative for the presence of shot or bullet fragments. The hawk was
decapliated upon receipt by PIU. The head and plasma sample were analyzed for cholinesterase
levels. Feathers, footskin, und liver tissue were collected und analyzed for the presence of organa-
phosphate dormant sprays. The results are as follows:

Concentrations are in parts per million (PPM)

Samples Chlorpyrifos Diazinon Parathion Methidathion
Feathers 0.02 0.06 ND 0.09
Footskin 0.02 0.08 ND 0.70
Liver <0.05 <0.0S ND <0.0S
Brain: Total Che = 2.1 1 mol/min/i brain

. Plusma: Che = 0.19 g mol/min/ml plasma

The results of the tissuc analyses indicate that this hawk had been cxposcd 1o the organophosphate
pesticides chlorpyrifos, diazinon and methiduthlon. The presence of these pesticides on the feathers of
the hawk indicated that it was probably exposcd w acrasolized applications of these pesticides. The
presence of the pesticides in the footskin from the soles of the hawk's feet indicates that it perched on
substrate(s) which had recently been coated with the pesticides. "The plasma cholinesterase level was
low while the brain cholinesterasc level was severely depressed. Brain cholinesterase depression of
greater than 50% is consideced sufficient to indicate fatal exposurc to a cholinesterasc inhibiting agent.
Normal levels for brain cholineswrase in most raptors is between 10 and 20 B mol/min/g brain. Based
on the depressed brain cholinesterase level and the presence of the three pesticides, 1 am assigning
cxposure 10 organophosphate pesticides ay the cause of this loss. Becausc of the multiple exposures 1
am unable to assign a particular pesticide as the causalive agent.
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Chemical analyses performed by T. Lew, Chemist, DFG Wator Pollution Control T.aboratory.
Cholinesterusc analyses perfonned by Universily af California, Davis.
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STATE OF CALIFORNIA
DEPARTMENT OF FISH AND GAME

PESTICIDE LABORATORY REPORT

1701 Nimbus Read, Suitc ¥
Rancho Cordova, Califorals 95670

Lab No: P-1662K

Date Received: 03/02/94
E.P. No. 1-138-94

Sample: blood plasma,
footwash
(red-tailed hawk)

To: Mr. Donald Cripe Report Date: 06/28/95

ADDRESS:  Sianislaus County Agricuitural Commissioner

725 County Center Three Ct.
Modesto, Califormia 95355

Remarks:

An adult red-tailed hawk, Buteg jsmaicensiy, was found on Alvarado Road near Qakdale on Januacy
27, 1994, The bird was taken to the Stanislaus Wildlifc Care Center in Ifughson. A blood sample
and a footwash sample were collocted at the time the bird was admitted to the facility. The bird was
euthanized by care center staff when it was detenmined that it would not survive. The blood plasma
and foatwash samples were sent to the Department of Fish and Game Peosticides Investigations Unit

(PIU) for analysis as part of an ongoing study of the effects of organophosphate dormant sprays on
raptors. The carcass of the hawk was not sent to PIU.

RESULTS OF EXAMINATION

The blood plasma samplc was analyzed for chalinesterasc and acetylcholinesterase levels, The
footwash was analyzed for the presence of organophosphate dormant sprays.

The results are as follows:

CONCENTRATIONS IN PARTS PER BILLION (ppb)

SAMPLE CHLORPYRIFOS DIAZINON  PARATHION METHIDATHION
Footwash Q.2 4.1 <002 2.7

Blood Plasma ChE = 0.476 u mal/min/ml plasma
ACHhHE = 0.096 u mol/min/ml plasma

The results of the footwash analyses indicate that the huwk had been exposed to chlorpyrifos, diazinon
and methidathion. The exposures most probably occurred as a rosult of perching on substrates, such
as tree branches, which had recently been coated with the detected pesticides.  Though Tess likely, it is
also possible that the hawk could have been cxposed to the pesticides by roosting or perching in
proximity to acrosolized applications of these three pesticides. Without a feather sample | cannot rule
out this route of cxposurc. Blood plasma cholinesterase and acetylcholinesterase levels were within
the normal range for wild buteos. Though the hawk was exposed to chlorpyrifos, diazinon and

wethidathion I cannot assign exposurc to these pesticides as a contributing factor in the loss of this
hawk.
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Chemical analyses performed by T. Low, Chemist, DFG Water Pollution Control Laboratory,
Cholinesterase level analyses performed at University of California, Davis.
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STATE OF CALIFORNIA
DEPARTMENT OF FiSH AND GAME

PESTICIDE LABORATORY REPORT
1781 Nimbuz Road, Suite F
Rancho Cordova, California 95670

Lab Na: P-16627 Date Reccived: 03/02/94
" E.P. No. L-138-94 Sample: blood plas;na,
footwash:

red-tailed hawk
To: Mr. Michael J. Taancr Report Datc: 06/27/95

ADDRESS:  Merced County Agricultural Commissioner
2139 W. Wardrobe Avenuc
Merced, California 95340-6495

Romarka:

An adult red-tailed hawk, Buteo jamaicensis, was found entarigled in a fonce near an almond orchard
at East and Montpelicr roads. The hawk was taken 1o the Stanislaus Wildlife Care Center in Hughson.
Upon admission to the care center & blood sample and footwash were collected from the hawk. The
hawk recoversd from its injuries and as of March 1, 1994 was slated for release. The footwash and
blood plasma samples were sent to the Department of Fish Game, Pesticide Investigations Unit (PIU)
for analysis as part of an ongoing study into the cflects of organophosphate dormant sprays on raplors.

RESULTS OF EXAMINATION

The blood plasma samplc was analyzed for cholinesterass and acetylcholinesterase levels. The
footwash sample was analyzed for the proscnce of organophosphate dormant sprays.

The results of the znalyses are as follows:

CONCENTRATION IN PARTS PER BILLION (ppb)

SAMPLE CHLORPYRIFOS DIAZINON PARATHION METHIDATHION
Footwash 0.7 ' 0.4 <0.2 27

Plasma: ChE =~ 0.300 u mol/min/ml plasma
AChRE = 0.23 u mol/min/mi plasma

The results of the footwash sample analysis indicates that the hawk was exposal to chlorpyrifos,
diazinon and methidathion, ‘The exposures most probably occurred as a result of perchiog on
substrates, such as trec branches, which had receatly been coated with one or more of the detected
pesticides. Though fess likely, it is also possible that the hawk had been in the vicinity of aerosolized
applications of these three pesticides.  Without a feather sample | cannot rule out this route of
exposure. Plasma cholincsicrase and acetylcholinesterase levels were significantly below the normal
rungee for wild butcos. As a result of the prescuce af the pesticides in the footwash and the depressed
plasma cholinesterase fevels. | am assigning exposure to chlorpyrifos, diazinon and methidathion as
contributing to the injury of the hawk,
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Chemical analyses performed by T. Lew, Chemist, DHG Water Pollution Control Laboratory,
Cholinesterasc levet analyscs wore performed at the University of Califoria, Davis.
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STATE OF CALIFORNIA
DEPARTMENT OF FISIZ AND GAME

PESTICIDE LABORATORY REPORT
170t Nimbus Road, Sulte F
Rancha Cordaovs. Cellfornia 95670

Lab No: _P-1645 Date Received: 01/18/94
E.P. No. L-041-94 ] Sample: Red-tailed hawk
To: Mr, Harry Krug Report Date: 06/26/95

ADDRESS:  Coluga County Agricultural Comimissioncr
100 Sunrise Bouleverd, Suiic F -

Colusa, California 95932

Remarks:

A male Red-tailed hawk, Butta jamaicensis, was found on the tracks of the Northern Pacific Railwny
approximately two miles south of Arbuckle adjacent 10 an orchard, The bird had been struck by a

train, amputating one wing. The bird was brought to the DFG Wildlife Investigations Laboratory
where il was suthanized.

RESULTS OF EXAMINATION

The lcft wing of the bird had been amputated midway on the humcrus. The exposed end of thie bone
was jagged. The bird was iu deep shock atd was euthanized when Depeartment of Fish and Game
Wildlife Investigations Laboratory (WIL) steff determined that survival was extremely unlikely, Blood
samples were taken prior to cuthanasis, the animal was decapitated post mortem. Crop contents,
feathers, feet and tissues of internal organs were taken for analysis for the presence of
arganophosphate pesticides. The blood samples and brain were anafyzed for chalinesterase levels.

‘Though within the normal range for wild buteos, the blood plasma acetylcholinesterase (ACHE) level
was low. The skin of the feet tested positive for the presence of methidathion at 96 parts per billion
(ppb). The presence of methidathion on the fect whilc absent on the feathers or in the crop indicate

- that the hawk was sxposed W the pesticide by perching on a substrate, probably a tree branch, which

had heen coated with the pesticide. The low concentration of the pesticide was not sufficient to have
killed the hawk. Because of the presence of methidathion in the foot skin, coupled with tie low

plasma acctylcholinesterase level, 1 am assigning exposure to methidathion as a contributing factor in
the loss of the hawk. .
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&=  Mr. Harry Krug
: f.sboratory Rcpart P-1645
Pagec Two

Chemical anafyses performed by T. [.ew, Chemist, DFG Water Pollution Control Labaoratory,
Cholinestcrase analyses performed at University of California, Davis.
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