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The Environmental Fate and Effects Division (EFED) has completed the baseline.
ecological risk assessment for the proposed use of abamectin (PC Code 122804) as a new
end-use product (Agri-Mek®SC Miticide/Insecticide) for use on almonds, walnuts,
apples, avocados, celeriac, citrus, cotton, cucurbit, fruiting vegetables, grapes, herbs,
hops, leafy vegetables, mint, pears, plums, prunes and potatoes. Conclusions regarding
the environmental fate and ecological effects and ecological risks associated with the
proposed uses of the chemical can be found in the executive summary of the attached
document. ‘
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1.0 Executive Summary

Syngenta Crop Protection, Inc. is seeking a registration of abamectin (PC Code 122804) -
and its new end-use product Agri-Mek®SC Miticide/Insecticide) for almonds, walnuts,
apples, avocados, celeriac, citrus, cotton, cucurbit, fruiting vegetables, grapes, herbs,
hops, leafy vegetables, mint, pears, plums, prunes and potatoes for control of mites,
thrips, leafminers, leafthoppers, psyllids, potato beetles, skeletonizer, and pinworms.

“The new end-use product may be applied by ground application and also aerially for

some crops, except for in New York. The maximum single application rate ranges from
0.014 t0 0.023 1b ai/A, and the maximum seasonal application rate ranges from 0.038 to
0.056 1b ai/A.

1.1 Nature of Chemical Stressor

Abamectin (also known as avermectin) is a mixture of macrocyclic lactones and is a
fermentation product of the soil fungus, Streptomyces avermitilis. The active ingredient
abamectin is a mixture of avermectins containing at least 80% avermectin By, (5-0-
demethyl avermectin A;;) and at most 20% avermectin By (5-0-demethyl-25-de(1-
methylpropyl)-25-(1-methylethyl) avermectin Aj,). A major soil degrade is a mixture of
8-a-hydroxy and a ring opened aldehyde derivative.

Abamectin is a miticide/insecticide registered for use on almonds, walnuts, apples,
avocados, citrus fruits, cucurbits, grapes, fruiting vegetables and other crops. It is also
registered as a nematicide for use as a seed treatment for corn and cotton (Avicta™
500FS) and as a seed treatment for cucurbits and tomatoes (Avicta™ 400 FS). It is also
registered as a treatment for as an indoor and outdoor bait for insects such as ants and
roaches, waterbugs, and palmetto bugs.

The proposed registration action is for a new formulation, Agri-Mek® SC
Miticide/Insecticide, an aqueous suspension concentrate that contains abamectin
(avermectin Bla & B1b), for use on almonds, walnuts, apples, avocados, celeriac, citrus,
cotton, cucurbit, fruiting vegetables, grapes, herbs, hops, leafy vegetables, mint, pears,
plums, prunes and potatoes for control of mites, thrips, leafminers, leafthoppers, psyllids,
potato beetles, skeletonizer, and pinworms. According to the registrant, abamectin is not
dissolved in the new end-use product, rather the particles of abamectin are suspended in
water. Also, depending on the crop, Agri-Mek SC must be mixed with a horticulture oil

- (not a dormant oil), non-ionic surfactant, spreading and penetrating surfactant, cucurbit

approved adjuvant or organosilicone adjuvant (potatoes only) to avoid the possibility of
exceeded established crop tolerances. Agri-Mek SC may be applied by ground
application and by aerial application for avocados, cucurbit, fruiting and leafy vegetables,
mint, and potatoes and for control of citrus leafminer in citrus fruit (not in California).

- Aerial application is not approved in New York. Agri-Mek SC can not be applied within

25 ft for ground application or 150 ft for aerial application of lakes, reservoirs, rivers,
permanent streams, marshes, pot holes, natural ponds, estuaries or commercial fish farm
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ponds. In addition, the label restricts cultivation within 25 ft of the aquatic area to allow
growth of a vegetative filter strip. The label states not to apply Agri-Mek SC or allow it
to drift to blooming crops or weeds if bees are visiting the treatment area.

Abamectin acts as a chlorine channel agonist in invertebrates (Fritz, ef al., 1979, Mellin
et al., 1983 and Arena ef al., 1991 in Sherma and Cairns, 1993), and may function as a
gamma-aminobutyric acid (GABAergic) agonist (Kass et al., 1980, 1984 in Sherma and
Cairns; 1993). It acts by stimulating the release of gamma-aminobutyric acid, an
inhibitory neurotransmitter, thus causing paralysis (Tomlin, 1994). The difference in
toxicity between invertebrates and mammals may be partially due to different distribution
of the GABAergic neurons (Turner and Schaeffer, 1989 in Sherma and Cairns, 1993).

1.2 Conclusions — Exposure Characterization

The new proposed use of abamectin may result in drift onto plants, soil, or water adjacent
to a treated field. Any abamectin on the soil surface or in clear, shallow surface water
should undergo rapid photodegradation (half-life <1 day). However, photodegradation is
not likely to be significant where abamectin is incorporated or under canopy. In addition,
in most surface waters, suspended sediments and lack of mixing would decrease the rate
of photodegradation. In natural waters, abamectin residues are expected to be associated
with the sediment, reducing aqueous concentrations. Abamectin slowly biodegrades in
soil (90% upper confidence bound of mean half-life = 80.6 days). Abamectin is stable to
hydrolytic degradation. Due to its low vapor pressure (1.5 x 10” Torr); it is not likely
that volatilization will be a transport process for abamectin. '

Laboratory studies indicate that abamectin has moderate to low mobility (K,gs = 9.7 to
160 mg kg™); adsorption was correlated with soil organic matter content. Submitted field
dissipation studies are unacceptable; therefore, EFED can not determine if the behavior

-of abamectin in the laboratory is demonstrated in the field. Based upon the laboratory

data, ground water effects are expected to be minimal.

1.3 Conclusions — Effects Characterization

Aquatic invertebrates are the aquatic species most sensitive to abamectin. It is very
highly acutely toxic to aquatic invertebrates, with a 48-h ECsq value of 0.34 ug ai/L in the
freshwater waterflea, Daphnia magna, and a 96-h LCs, of 0.020 ug ai/LL (20 parts-per-
trillion) in the estuarine/marine mysid shrimp, Americamysis bahia. Abamectin is highly
toxic to the embryo/larval stages of mollusks with a 48-h ECsy of 430 pg ai/L (total form
(both dissolved and undissolved abamectin)) in the Eastern Oyster. This value is above
the water solubility of abamectin (7.8 ppb in distilled water; <1 ppb in tap water) without
the presence of a vehicle such as acetone to increase its water solubility. The life-cycle
toxicity test with the Daphnia magna resulted in a reproductive NOAEC of 0.030 pg ai/LL
which was the lowest concentration tested, but the adults in the two lowest treatment
groups were observed to be pale and smaller compared to the controls (MRID 00153570)
and growth was not measured in the study. Therefore, the reproductive NOAEC appears
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to underestimate the true no-effect concentration for Daphnia from chronic exposure to
abamectin, as the NOAEC appears to be lower than 0.030 pg ai/L. (30 parts-per-trillion).
An acute to chronic ratio using the mysid shrimp toxicity data was used to calculate a
chronic no-effect concentration for the daphnia and is 0.006 pg ai/L (6 parts-per-trillion).
The NOAEC value for the life-cycle toxicity test with the mysid shrimp (dmericamysis
bahia) was previously reported as 0.0035 pg ai/L based on reproduction when compared
to the solvent control, but is 0.00035 pg ai/L. (0.35 parts-per-trillion) based on
reproduction when compared to the negative control as there was a difference between
the negative and solvent control for reproduction. Current EFED policy is to compare
treatment groups to the negative control, therefore, the NOAEC value of 0.00035 ug ai/L
was used in the assessment.

Abamectin is also very highly toxic to freshwater fish with an acute 96-h L.Csy value of
3.2 pgai/L (total form) for rainbow trout (Oncorhynchus mykiss), a 96-h LCsq value of
9.6 ai pug/L (total form) for bluegill sunfish (Lepomis macrochirus) and an acute 96-h
LCs value of 15.0 pg ai/L (total form) for sheepshead minnow (Cyprinodon variegatus).
These values are above the water solubility of abamectin (7.8 pug/L in distilled water; <1
ug/L in tap water) without the presence of a solvent such as acetone or DMF to increase
its water solubility. The freshwater fish chronic toxicity NOAEC is 0.52 pg ai/L, based
on an early life stage study in rainbow trout based on growth (wet weight). There is no
chronic estuarine-marine fish study for abamectin, therefore an acute to chronic ratio was
used to determine a no-effect concentration. The extrapolated estuarme/manne fish
chronic toxicity NOAEC is 2.41 pg/L.

In birds, the acute oral LDs, for bobwhite quail (Colinus virginianus)is >2,000 mg/kg-bw
(practically nontoxic), whereas the acute oral LDso for mallard ducks (4nas
platyrhynchos) is 85 mg/kg-bw (highly toxic). The dietary LCsg values obtained in short-
term toxicity tests in bobwhite quail and mallard ducks are >3,102 and 383 mg ai/kg-diet,
respectively. There were no statistically significant effects on growth, survival or'
reproduction in the mallard duck reproduction study at the highest concentration tested,
12 mg ai/kg-diet, therefore, the no observed adverse effect concentration (NOAEC) is at
least 12 mg ai/kg-diet for the mallard duck chronic reproduction study (MRID
40318601). During the pilot study for the mallard duck reproduction study, the average
number of eggs laid was markedly less in the 64 mg ai/kg treatment group.

In laboratory rats, abamectin has an acute toxicity LDsq value of 13.6 mg/kg-bw, when
dosed using a sesame oil vehicle, and a 2-generation reproductive NOAEC value of 0.12
mg/kg-bw based on increased retinal folds, increased dead pups at birth, decreased
viability and lactation indices, and decreased pup body weight. Based on two rat

- carcinogenicity studies abamectin is not a carcinogen and based on five mutagenicity and

a cytogenetics test abamectin is not a mutagen.

Abamectin is highly toxic to the Honey Bee with an acute dermal LDsp of 0.41 pg/bee. A
foliar residue study on citrus, demonstrates that residues are toxic for approximately 48
hours.
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Abamectin has been tested for phytotoxicity in only two aquatic plant species. The
growth or biomass inhibition nominal concentration ICs, values obtained in these studies
are >100 mg ai/L (total form) and 3.9 mg ai/L (total form) for the green alga Selenastrum
capricornutum and the vascular aquatic plant Lemma gibba, respectively. These values
are above the water solubility of abamectin (7.8 pg/L distilled water; <1 pg/L in tap
water) without the presence of a solvent such as acetone or DMF to increase its water
solubility. These studies were conducted using acetone, which is a potential
photosensitizer and abamectin is subject to photolysis. Bioavailable dissolved
concentrations are unknown, as test solutions were not analyzed.

Abamectin does not bioaccumulate s1gn1ﬁcant1y in fish or in mammals. Terrestrial plant
toxicity data was not available.

1.4 Potential Risks to Non-target Organisms

Non-Listed Organisms

Acute risk is not expected for non-listed fish, birds or mammals from application of the
new end-use abamectin product. Acute risk is expected for non-listed freshwater and
estuarine/marine invertebrates. The potential for adverse risk also exists for terrestrial
invertebrates and plants from use of abamectin. The RQ values did not exceed the non-
listed LOC for aquatic plants, but data for only two of the five recommended species
were submitted, and there are technical issues with the submitted data.

Listed Organisms

There is a potential for adverse risk to listed freshwater fish, freshwater and

estuarine/marine invertebrates, birds, reptiles, amphibians, and mammals. The potential
for adverse risk also exists for terrestrial invertebrates and plants from use of abamectin.
The RQ values did not exceed the listed LOC for aquatic plants, but data for only two of

~ the five recommended species were submitted, and there are technical issues with the

submitted data.

Aquatic Organisms

Acute
Non-Listed Species

e There were no acute non-listed LOC exceedances for either freshwater or

~ estuarine/marine fish.

e RQ values did exceed the acute non-listed LOC of 0.5 for estuarine/marine
invertebrates for all crops (RQs 1.45-32.6), and for freshwater aquatic
invertebrates from abamectin use on apples, celeriac, citrus, cotton, cucurbit,
fruiting and leafy vegetables, grapes and potatoes.

10
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Listed Species _

There were no acute listed LOC exceedances for estiuarine/marine fish for any -
Crop scenario.

The acute freshwater and estuarine/marine invertebrate RQ values exceed the
Agency’s acute listed LOC of 0.05 for all crop scenarios (RQs 0.085-1.91 for
freshwater and 1.45-32.6 for estuarine/marine).

The acute freshwater fish RQ values exceed the Agency’s acute listed LOC for
abamectin application to apples, celeriac, citrus, cotton, cucurbit, fruiting and
leafy vegetables, grapes, and potatoes (RQs 0.087-0.203).

RQ values for aquatic plants did not exceed the listed or non-listed LOC.
However, data for only two of the five required species was available for review.
In addition, submitted studies were conducted as nominal concentrations with the
use of a potential photosensitizing solvent; therefore, risk may be underestimated.

Chronic

The chronic RQ values for fish did not exceed the LOC for any crop scenario.
Chronic freshwater and estuarine/marine invertebrate RQ’s exceed the chronic’
LOC (1.0) for all crop scenarios (RQs 3.83-94.0 for freshwater and 65.7-1611 for
estuarine/marine). '

The life-cycle toxicity test with the Daphnia magna resulted in a reproductive
NOAEC of 0.030 pg ai/L. which was the lowest concentration tested, but the
adults in the two lowest treatment groups were observed to be pale and smaller
compared to the controls (MRID 00153570) and length and weight were not
measured. Therefore, the reproductive NOAEC appears to underestimate the true
no-effect concentration for Daphnia from chronic exposure to abamectin, as the
NOAEC appears to be lower than 0.030 pg ai/L. which may be underestimating
risk. Therefore, an extrapolated NOAEC value, based on an acute to chronic ratio
using the mysid shrimp toxicity data

Terrestrial Organisms

Acute

Non-Listed Species

The acute dose-based and dietary-based RQ values for birds and dose-based RQ
values for mammals did not exceed the non-listed LOC of 0.5 for any crop
scenario. However, regurgitation was observed in all the mallard duck acute oral
treatment groups, therefore, the reported acute oral LDs, might be
underestimating toxicity.

Listed Speczes
The avian acute dietary-based RQ values did not exceed the acute listed LOC of

- 0.1 for any crop scenario.

The acute avian dose-based RQ values exceed the acute listed LOC for small
birds feeding on small and tall grass, broadleaf plants and small insects for all

11



crop scenarios, except for tall grasses for cotton, grapes and hops, and the LOC
was exceeded for medium birds consuming short grasses for all crops except
cotton, grapes and hops (RQs 0.10-0.30).

e Since birds are surrogates for reptiles and land-phase amphibians, the potential for
direct effects may exist for these taxa as well.

e Acute dose-based RQ values exceeded the LOC for small and medium mammals
consuming short and tall grass, broadleaf plants and small insects for all crops,
except for medium mammals consuming tall grass for cotton, grapes and hops
(RQs 0.11-0.38).

e The acute dose-based listed LOC was also exceeded for large mammals feeding
on short grasses for all crop scenarios and broadleaf plants and small insects for
abamectin application to celeriac, cucurbit, fruiting and leafy vegetables, herbs
and potatoes (RQs 0.10-0.17).

e There are no data regarding the toxicity of abamectin to terrestrial plants,
therefore RQ values were not calculated. Due to the lack of data, and reported
incidences for almonds and grapes indicated possible plant injury due to
abamectin, risk can not pe precluded.

e Abamectin is highly toxic to the honeybee. Calculated EECs were greater than the
honeybee acute contact toxicity value, and there was an incidence reported that
indicated honeybee mortality from abamectin use on avocados. Therefore, the
proposed abamectin use is expected to be toxic to terrestrial 1nvertebrates and
beneficial insects.

| Chronic

e Chronic dose-based and dietary-based RQ values exceed the Agency’s chronic
LOC (1.0) for mammals feeding on short and tall grass, broadleaf plants and
small insects (RQs 5.74-42.64 for dose-based and 1.45-4.92 for dietary based).

e Chronic dose-based RQ values also exceeded the LOC for small and medium
mammals consuming fruits, pods or large insects for all crops and for large
mammals from abamectin use on celeriac, cucurbit, fruiting and leafy vegetables,
herbs and potatoes (RQs 1.22-2.67).

e No chronic dietary-based RQ values exceeded the chronic LOC for mammals
consuming fruits, pods, seeds, or large insects or for seeds on a chronic dose
basis.

e Chronic risk to birds is not expected as the calculated EECs are lower than the
highest concentration tested in the mallard reproduction study.

Table 1. Potential Risks to Nonlisted and Listed Species Associated with Direct or
Indirect Effects from the Proposed Application of abamectin for use on Crops
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Direct Effects Indirect Effects to Listed
Taxonomic . Species
Group Effects Endpoint Indirect Effects
Non-listed Listed Potential Due to Direct
Effect to:’
Dicot terrestrial - Survival and Data not available, risk can Yes Mammals and birds
plants Growth not be precluded
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Direct Effects

Indirect Effects to Listed

Taxonomi . Species
aérl(:u ¢ Effects Endpoint Indirect Effects
P Non-listed Listed | Potential | Due to Direct
, Effect to:
Monocot Survival and Data not available, risk can Yes M als and birds
terrestrial plants Growth not be precluded : ,
‘ | Acute oral dose:
mortality . Acute: Yes .
Mammals Chronic: growth Acute.. I_\IO Chronic: Yes Terre}str.lal .plants,
: Chronic: Yes : terrestrial insects
and survival of Yes :
offspring
Acute oral dose: Acute: Yes
Birds® mortality Acute: No Chron.iC' Yes Terrestrial plants,
Chronic: growth | Chronic: No ) terrestrial insects
. No
& reproduction
‘Terrestrial Acute contact: . . ’ Terrestrial plants,
invertebrates mortality Acute: Yes, Acute: Yes Yes birds
Acute dose: . \
. mortality Acute: No Acute.. ?f'es .Freshwater
Freshwater Fish . . Chronic: Yes invertebrates,
Chronic: growth | Chronic: No ;
; No terrestrial plants
& survival
Acute dose: .
Freshwater mortality Acute: Yes éﬁ?gﬁig{es Yes I;{reiw::ﬁeésgsigi
Invertebrates Chronic: growth | Chronic: Yes ) > eIt
. Yes plants
& reproduction
Acute dose: . o
Estuarine-marine mortality Acute: No Acute.. No E§marme/marme
. . 3 | Chronic: Yes invertebrates,
fish Chronic: growth | Chronic: No 3 . 4
> No terrestrial plants
& survival |
Estuarine-marine Acute dpse: Acute: Yes Acute:. Yes Birds, terrestrial
mortality - Chronic: Yes :
Invertebrates - . Chronic: Yes plarits
Chronic: survival Yes
7 3
Aquatic Vascular Growth Acute: No Acute.‘ I_\IO Birds, tetrestrial
. Chronic: “Yes ‘
Plants Chronic: No No plants
Growth* . Freshwater &

. , Acute: No . .
Aquatic Non- Acute: No - Chronic: Yes « estuarine/marine
Vascular Plants Chronic: No ’ invertebrates,

No
terrestrial plants

" Direct effects to species may result in indirect effects to other species by changing availability of prey,
habitat, and other factors important to survival and reproduction.
? Since birds are surrogates for reptiles and land-phase amphibians, potential risk to these groups may
occur due to direct effects to birds.
* RQ value calculated using ACR using freshwater fish chronic NOAEC and LC50 value.
*Studies conducted as nominal concentrations with the use of a potential photosensmzer solvent, so risk
may be underestimated. :
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1.5 Key Uncertainties and Data Gaps

1.5.1  Key Uncertainties

e A number of the acute toxicity tests were conducted as nominal concentration
static studies and were above the reported solubility limit for abamectin (7.8 ug/L
in distilled water (MRID 47051904) and <1.0 pg/L in tap water (D235416)). In
addition, the studies were conducted with acetone which is a potential
photosensitizer, and abamectin has an aqueous photolysis half-life of 12 hours.
Therefore, the use of acetone may have contributed to possible degradation of
abamectin in the test solutions especially in the aquatic plant studies. Overall, the
dissolved bioavailable concentration of abamectin in these toxicity tests is
unknown. Risk quotients calculated from these values may underestimate risks.
The acute static daphnia study was also conducted using nominal concentrations.
The current OPPTS 850.1075 (acute fish) guideline states that there must be
evidence that test concentrations remained at least 80 percent of the nominal
concentrations throughout the test or that mean measured concentrations are an
accurate representation of exposure levels. The OPPTS 850.1010 (acute daphnia)
guideline indicates that the concentration of the test chemical in the chambers
should be measured as often as is feasible during the test. Also, the 850.5400
(algal toxicity) indicates the concentration of test chemical in the test containers is

. to be determined at the beginning and end of the definitive test by standard
analytical methods which have been validated prior to the test. Since test
solutions were not measured in the acute fish, daphnia, oyster and aquatic plant
studies, the actual bioavailable abamectin concentration these organisms were
exposed to is not known which increases the uncertainty of the toxicity values.
Therefore, it is recommended that the acute fish (rainbow trout, bluegill, and
sheepshead minnow), daphnia, oyster, and aquatic plant (duckweed and green
algae) studies be repeated under current guidance which would involve the
measurement of dissolved (bioavailable) abamectin in the test solutions.

o The registrant submitted Daphnia magna chronic life-cycle study with abamectin
did not measure growth in the parental generation at the end of the study (total
length or dry weight) (MRID 00153570). The current no-effect concentration is
the lowest concentration tested based on survival. The study does indicate that at
test termination, the surviving adult daphnia in the two lowest treatment groups
were pale and appeared smaller compared to the controls which may suggest that
the actual no-effect concentration is less than the lowest treatment group tested.
Risk quotients calculated from the current no adverse effect concentration may
underestimate risk. The current OPPTS 850.1300 guideline states that growth for
each surviving adult should be determined (total body length or dry weight, or
both). It is preferred that both measures be taken. Therefore, it is recommended
that the chronic Daphnia magna life-cycle study be repeated. Since the actual no-
effect concentration may be less than the lowest treatment group tested, the acute
and chronic toxicity values from the mysid shrimp studies were used to calculate
an acute to chronic ration for the daphnia. This ratio was used to determine a
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chronic no-effect concentration for the daphnia and was used to calculate risk
quotients which may be overestimating or underestimating risk.

~ In the registrant submitted mysid chronic toxicity study with abamectin,

reproduction in the solvent control was statistically significant compared to the
negative control which may indicate that the solvent may have interfered with the
integrity of the test. In the study, reproduction in the treatment groups was
compared to the solvent control, but current EFED policy is to compare to the
negative control regardless if the controls are statistically different. Comparison
of reproduction resulted in a lower no-effect concentration than previously
reported, and the lower no-effect concentration was used in this assessment.

An early life-cycle study for estuarine-marine fish with abamectin was not
available. Therefore, the acute and chronic toxicity values from the rainbow trout
studies were used to develop an acute to chronic ratio for the sheepshead minnow.
This ratio was used to determine a chronic no-effect concentration for the
sheepshead and was used to calculate risk quotients which may overestimate or
underestimate risk. '

Regurgitation was observed in all the mallard duck acute oral treatment groups,
therefore, the reported acute oral LD5, might be underestimating toxicity.

The label states that for a number of crops (celeriac, cucurbit, fruiting vegetable,
leafy vegetable, mint and potatoes (for potato psyllid) not to make more than two
sequential applications of Agri-Mek SC or any other foliar applied abamectin
containing product, but the maximum seasonal amount allowed for these crops is
greater than two applications at the maximum single application rate. The
application interval for these crops is 7 days, and the label does not state how long
to wait between the second sequential application and subsequent applications.
Also, the maximum amount allowed per season for these crops, except mint, is
slightly less (0.001 1b ai/A) than the amount applied using three applications at the
maximum single application rate. Since the label does not specifically state the
interval between the second sequential application-and subsequent applications,
three applications at seven day intervals using the maximum seasonal rate divided
by three was modeled for environmental exposure.

For application to herbs, the label states not to make more than two applications
of Agri-Mek SC per single cutting (harvest), but the maximum amount allowed
per cropping season is greater than two applications at the maximum single
application rate but slightly less than three applications at the maximum single
application rate. Therefore, environmental exposure concentrations were modeled
in the same manner as discussed above.

For application to almonds, walnuts, apples, avocados, citrus, pears, plums and

. prunes, the label states that for the maximum amount per season, not to apply

more than 8.5 fl 0z/A (or 0.047 Ib ai/A) of Agri-Mek SC or any other foliar
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applied abamectin containing product in a growing season. Based on the density
of the formulation, 8.5 fl 0z/A calculates to 0.04648 1b ai/A, therefore, it is not
known if the reported 0.047 1b ai/A is a rounding issue or if another abamectin
product can be applied at 0.001 1b ai/A. In addition, the single maximum
application rate reported is 0.023 Ib ai/A, and two applications would be 0.046 1b
ai/A. For this assessment, abamectin was modeled at 0.0235 1b ai/A (0.047
divided by two applications). Abamectin was also modeled at 0.023 1b ai/A
which resulted in the same LOC exceedances as the 0.0235 1b ai/A application.

e The maximum seasonal application rate for cotton, potatoes (for Colorado potato
beetle) and grapes on the label is reported as 0.038 b ai/A, but the label also
indicates not to apply more than 6.75 fl 0z/A of Agri-Mek SC per season which
calculates to 0.0369 (0.037) 1b ai/A. The maximum single application rate for
cotton, potatoes and grapes is 0.019 1b ai/A, and if applied twice per season, the
maximum seasonal application rate would be 0.038 1b ai/A. Therefore, a
maximum seasonal application rate of 0.038 Ib ai/A was used for determining
environmental exposure concentrations.

» EFED believes that the inclusion of the suggested buffer zone of (25 ft, for
ground application; and 150 ft for aerial application) will not appreciably change
the outcome of the risk assessment.

1.5.2 Data Gaps

This assessment is potentially underestimating risk to both terrestrial and aquatic
organisms from exposure to abamectin. This potential underestimation is due to a lack of '
available toxicity data as well as technical issues with the data submitted for some

species. Therefore, the following toxicity studies are requested.

e OPPTS 850.1400- Early Life-Stage Toxicity Test. There are no chronic toxicity
data available for the Agency to assess chronic risk of abamectin to
estuarine/marine fish.

e OPPTS 850.4225 — Seedling Emergence, Tier II and OPPTS 850.4250 — ’
Vegetative Vigor. Tier II. Seedling emergence and vegetative vigor toxicity data
are not available for terrestrial plants.

e OPPTS 850.2300 - Avian reproduction Study. A reproduction study with
bobwhite quail is not available.

US EPA ARCHIVE DOCUMENT
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OPPTS 850.2100 - Acute Oral Toxicity with a Passerine Bird. An acute oral
toxicity study with a passerine bird is not available. No species recommended at
this point. Protocol should be submitted prior to test initiation.

Whole Sediment Toxicity Test: Chronic Invertebrates Freshwater and Marine.
Based on the physiochemical properties, abamectin may sorb to organic materials
in sediment and may be toxic to organisms that dwell in and ingest sediment as
abamectin is very highly toxic to other aquatic invertebrates. Since abamectin is a
foliar application, spray drift to both freshwater and estuarine-marine

-environments is possible. The concentration of abamectin in water from spray

drift from ground or aerial application is greater than the acute ECsg value for the
estuarine/marine mysid shrimp. 40 CFR Part 158.630 requires a chronic
freshwater sediment study if the half-life is greater than or equal to 10 days and
any of the following conditions exist: i. Kd > 50, ii. the log Kow > 3, or iii. the
Koc> 1000. Abamectin meets these criteria. A protocol should be submltted to
the Agency for review prior to testing.

OPPTS 850.1075 — Fish Acute Toxicity Test, freshwater and marine; 850.1010-
Aquatic Invertebrate Acute Toxicity test with Daphnia; 850.1025 or 1055 —
Opyster Acute Toxicity Test (shell deposition ) or Bivalve Acute Toxicity Test
(embryo-larvae). The registrant submitted test were conducted as static tests that
were conducted above the reported water solubility, conducted using a potential
photosensitizing solvent and test concentrations were not measured. As a result,
the actual test concentrations (dissolved bioavailable abamectin) are not known
which may be underestimating risk. Therefore, a new acute toxicity study for a
coldwater and warmwater freshwater fish, estuarine-marine fish and Daphnia

' magna is requested. An oyster shell deposition or a bivalve embryo-larvae

toxicity study is also requested.

OPPTS 850.1300 — Daphnia Chronic Toxicity Test. The registrant submitted
chronic daphnia toxicity test did not measure growth for the surviving adults at
test termination. The study indicates that the surviving daphnia in the two lowest

- concentrations tested were pale and smaller than the control. Measurement of

growth is required under the current guidance. Therefore, a new study is
requested. : :

OPPTS 850.5400 — Algal Toxicity and 850.4400 Aquatic Plant Toxicity Test
using Lemna spp. There are limited studies (data on two of the five species
available (duckweed and a green alga study)) addressing the toxicity of abamectin
to aquatic plants; the studies conducted with duckweed and green algae were
conducted above solubility, with a potential photosensitizing solvent, and test
concentrations were not measured. Abamectin toxicity studies with a marine -
diatom, freshwater diatom and blue-green algae are requested as well as new
studies for the green algae and duckweed.
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Submitted field dissipation studies are unacceptable; therefore, the behavior of

‘abamectin in the field as compared to the laboratory cannot be demonstrated. In

most cases we would expect dissipation in the field to be greater than that
predicted by laboratory studies due to pesticide transport.
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2.0 Problem Formulation
2.1 Nature of Regulatory Action

This ecological risk assessment evaluates the use of the insecticide/miticide abamectin
(PC 122804) as a new aqueous suspension concentrate end-use product, Agri-Mek®SC
Miticide/Insecticide. The assessment is based on the proposed label use of the new end-
use product on almonds, walnuts, apples, avocados, celeriac, citrus, cotton, cucurbit,
fruiting vegetables, grapes, herbs, hops, leafy vegetables, mint, pears, plums, prunes and
potatoes for control of mites, thrips, leafminers, leathoppers, psyllids, potato beetles,
skeletonizers, and pinworms. The proposed label is listed as a restricted use pesticide and
may only be used by certified applicators or persons under their direct supervision, and
only for the uses covered by the certified applicator’s certificate.

The new end-use product may be applied by ground application and also aerially for
some crops, except for in New York. The maximum single application rate ranges from
0.014 to 0.023 1b ai/A, and the maximum seasonal application rate ranges from 0.038 to
0.056 Ib ai/A.

2.2 Stressor Source and Distribution

Abamectin (Figure 1) is a fermentation product of the soil fungus, Streptomyces
avermitilis. Abamectin has been registered since the 1980s as an insecticide/miticide to
be used for crop protection in numerous fruit and vegetable crops. Some of the active
registrations are under trade names Avid®, Zephyr®, Agri-Mek®, Abamectin, Epi-
Mek®, Abacide™, and Abasol™. It is also registered as a treatment for Fire Ants
(Varsity™); turf, lawns, and other non-crop areas such as parks and golf courses, and in
and around residential, commercial (food and non-food establishments) and industrial
structures’ for Fire Ants, Pharaoh Ants and related ants (Ascend and TC); as an indoor
and outdoor ant” and insect pest® crack and crevice treatment for residential, commercial
(food and non-food establishments) and industrial structures®, and transportation
equipment’ (AVERT® and TC); as an indoor and outdoor bait for ants and pests® (Raid
Baits); and for use as a cotton and corn seed treatment (Avicta™ 500 F) and as a seed

! Warehouses, hotels, food storage areas, meat packing plants, motels, schools, supermarkets, hospitals and
nursing homes _

? Includes but not limited to acrobat, allegheny, argentine, bigheaded, carpenter, soybeans field, crazy, fire,
ghost, harvester, little black, odorous house, pavement, pharaoh, and pyramid

* Booklice, carpet bettles, cockroaches, crickets, drugstore beetles, earwigs, flour beetles, grain weevils,
pillbugs, and sowbugs :

* Apartments, campgrounds, garages, food storage areas, homes, hospitals and nursing homes (non-
occupied patient ares), hotels, meat packing and food processing plants, motels, resorts, restaurants and
other food handling establishments, schools, supermarkets, utilities, warehouses, and other commercial and
industrial buildings

> Buses, boats, ships, trains, trucks, planes

® Roaches, waterbugs, palmetto bugs
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treatment for cucurbits and tomatoes (Avicta™ 400 FS) to control nematodes. It is also
used as a veterinary antihelmintic (destroys or causes expulsion of parasitic intestinal

worms).

. .'-""O-" .
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Figure 1. Chemical Structure of Abamectin

The proposed registration action is for a new formulation, Agri-Mek® SC
Miticide/Insecticide, an aqueous suspension concentrate that contains abamectin
(avermectin Bla & B1b), for use on almonds, walnuts, apples, avocados, celeriac, citrus,
cotton, cucurbit, fruiting vegetables, grapes, herbs, hops, leafy vegetables, mint, pears,
plums, prunes and potatoes for control of mites, thrips, leafminers, leathoppers, psyllids,
potato beetles, skeletonizers, and pinworms. According to the registrant, abamectin is not
dissolved in the new end-use product, rather the particles of abamectin are suspended in
water. Also, depending on the crop, Agri-Mek SC must be mixed with a horticulture oil
(not a dormant oil), non-ionic surfactant, spreading and penetrating surfactant, cucurbit
approved adjuvant or organosilicone adjuvant (potatoes only) to avoid the possibility of
exceeding established crop tolerances. Agri-Mek SC may be applied by ground
application and by aerial application for avocados, cucurbit, fruiting and leafy vegetables,
mint, and potatoes and for control of citrus leafminer in citrus fruit (not in California).
Aerial application is not approved in New York. Agri-Mek SC can not be applied within
25 ft for ground application or 150 ft for aerial application of lakes, reservoirs, rivers,
permanent streams, marshes, pot holes, natural ponds, estuaries or commercial fish farm
ponds. In addition, the label restricts cultivation within 25 ft of the aquatic area to allow
growth of a vegetative filter strip. The label states not to apply Agri-Mek SC or allow it
to drift to blooming crops or weeds if bees are visiting the treatment area.

2.2.1 Nature of the Chemical Stressor

The active ingredient abamectin is a mixture of avermectins containing at least 80%
avermectin B, (5-0-demethyl avermectin A;,) and up to 20% avermectin By, (5-0-
demethyl-25-de(1-methylpropyl)-25-(1-methylethyl) avermectin Aj,).

Abamectin acts as a chlorine channel agonist in invertebrates (Fritz, et al., 1979, Mellin

et al., 1983 and Arena et al., 1991 in Sherma and Cairns, 1993), and may function as a
gamma-aminobutyric acid (GABAergic) agonist (Kass et al., 1980, 1984 in Sherma and
Cairns, 1993). It acts by stimulating the release of gamma-aminobutyric acid, an
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inhibitory neurotransmitter, thus causing paralysis (Tomlin, 1994). The difference in
toxicity between invertebrates and mammals may be partially due to different distribution
of the GABAergic neurons (Turner and Schaeffer, 1989 in Sherma and Cairns, 1993).

2.2.2 Proposed Label Crop Use Rates

The new end-use product may be applied by ground application and also aerially for
some crops, except for in New York. The maximum single application rate ranges from
0.014 to 0.023 1b ai/A, and the maximum seasonal application rate ranges from 0.038 to
0.056 Ib ai/A. Agri-Mek SC must be mixed with a horticulture oil (not a dormant oil),
non-ionic surfactant, spreading and penetrating surfactant, cucurbit approved adjuvant or
organosilicone adjuvant (potatoes only) to avoid the possibility of exceeding estabhshed
crop tolerances.

There are a few uncertainties regarding the label language in terms of maximum seasonal
application rate and application intervals:

o The label states that for a number of crops (celeriac, cucurbit, fruiting vegetable,
leafy vegetable, mint and potatoes (for potato psyllid) not to make more than two
sequential applications of Agri-Mek SC or any other foliar applied abamectin
containing product, but the maximum seasonal amount allowed for these crops is
greater than two applications at the maximum single application rate. The:
application interval for these crops is 7 days, and the label does not state how long
to wait between the second sequential application and subsequent applications.
Also, the maximum amount allowed per season for these crops, except mint, is
slightly less (0.001 Ib ai/A) than the amount applied using three applications at the
maximum single application rate. Since the label does not specifically state the
interval between the second sequential application and subsequent applications,
three applications at seven day intervals using the maximum seasonal rate divided
by three was modeled for environmental exposure. ‘

e For application to herbs, the label states not to make more than two applications
of Agri-Mek SC per single cutting (harvest), but the maximum amount allowed
per cropping season is greater than two applications at the maximum single
application rate but slightly less than three applications at the maximum single
application rate. Therefore, environmental exposure concentratlons were modeled
in the same manner as discussed above.

e For application to almonds, walnuts, apples, avocados, citrus, pears, plums and
prunes, the label states that for the maximum amount per season, not to apply
more than 8.5 fl 0z/A (or 0.047 1b ai/A) of Agri-Mek SC or any other foliar
applied abamectin containing product in a growing season. Based on the density
of the formulation, 8.5 fl 0z/A calculates to 0.04648 Ib ai/A, therefore, it is not
known if the reported 0.047 Ib ai/A is a rounding issue or if another abamectin
product can be applied at 0.001 1b ai/A. In addition, the single maximum
application rate reported is 0.023 Ib ai/A, and two applications would be 0.046 b
ai/A. For this assessment, abamectin was modeled at 0.0235 1b ai/A (0.047
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divided by two applications). Abamectin was also modeled at 0.023 1b ai/A
which resulted in the same LOC exceedances as the 0.0235 Ib ai/A application.

e The maximum seasonal application rate for cotton, potatoes (for Colorado potato
beetle) and grapes on the label is reported as 0.038 1b ai/A, but the label also
indicates not to apply more than 6.75 fl 0z/A of Agri-Mek SC per season which
calculates to 0.0369 (0.037) Ib ai/A. The maximum single application rate for
cotton, potatoes and grapes is 0.019 1b ai/A, and if applied twice per season, the
maximum seasonal application rate would be 0.038 Ib ai/A. Therefore, a
maximum seasonal application rate of 0.038 Ib ai/A was used for determining
environmental exposure concentrations.

The maximum single and seasonal application rate, application rate interval and method
of application for each of the crops listed in the Agri-Mek SC label is presented below in

Table 1.

Table 1. Proposed Application Rates for Crops Listed in Agri-Mek SC Label

Crop Max. No. Max. Application | Application
Application | Applications Seasonal Interval Method®
rate Application (days)
Ibs. a.i./A rate
1b ai/A’
Almonds & Walnuts 0.023 2 0.047 21 Ground
(Max seasonal
app of 8.5 1l
0z/A)
Apples 0.023 2 0.047 21 Ground
: (Max seasonal
app of 8.511
0z/A)
Avocados 0.023 2. 0.047 30 Ground &
(Max seasonal Aerial
app of 8.511
0z/A)
Celeriac 0.019 ;o 0.056 7 Ground
(Max seasonal
app of 10.25
fl 0z/A)
Citrus 0.023 3 0.047 30 Ground,
(calamondin, citrus citron, (Max seasonal Aerial
citrus hybrids, grapefruit, app of 8.511 (citrus
kumgquat, lemon, lime, 0z/A) leafminer,
mandarin, sour orange, sweet not in CA)
orange, pummelo, Satsuma
mandarin)
Cotton 0.019 Not Reported 0.038 21 Ground &
(reported on Aerial
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label) (Max
seasonal app

of 6.7511
0z/A) .

Cucurbits 0.019 2 0.056 7 Ground &

(Chayote, chinese waxgourd, (Max seasonal Aerial

citron melon, cucumber, app of 10.25

gherkin, edible gourd, fl 0z/A)

momordica spp, muskmelon,

pumpkin, summer and winter

squash, watermelon)

Fruiting Vegetables 0.019 #2 10.056 7 Ground &

(eggplant, groundcherry, (Max seasonal Aerial

pepino, peppers, tomatillo, app of 10.25

tomato) fl 0z/A)

Grapes 0.019 Not Reported 0.038 21 Ground &
(reported on Aerial
label) (Max
seasonal app

of 6.75.1
0z/A)

Herb Crop Subgroup (except 0.019 2 0.056 7 Ground

chives) (per single | (Max seasonal

" cutting) app of 10.25
0z/A)

Hops (not in CA) 0.019 2 0.038 21 Ground

Leafy vegetables 0.019 *2 0.056 . 7 Ground &

(amaranth, arugula, cardoon, (Max seasonal -~ Aerial

celery, celtuce, chervil, app of 10.25

chinese celery, fl 0z/A)

chrysanthemum edible, corn

salad, cress, dandelion, dock,

endive, fennel, lettuce, New

Zealand spinach, orach,

parsley, purslane, radicchio,

rhubarb, spinach, Swiss

chard)

Mint 0.014 2 10.042. 7 Ground &

only 3 per | (Max seasonal Aerial
season appof 7.75 11
0z/A)

Pears v 0.023 2 0.047 21 Ground

(including Oriental pear (Max seasonal

trees) appof 8511

0z/A)
Plums and Prunes 0.023 2 0.047 21 Ground
(Max seasonal ‘
app of 8.511
0z/A)
Potatoes 0.019 *2 0.038; 7 Ground &
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0.056 - Aerial
(Max seasonal
app of 6.7511
oz/A for CO
beetle, 10.25 fl
oz/A for
leafminer

L
! One gallon of Agri-Mek SC contains 0.7 Ib abamectin
2 % = |abel states not to make more than 2 sequential applications of Agri-Mek SC or any other foliar
applied abamectin containing product.
* Aerial application not approved in New York.

2.2.3 Overview of Pesticide Use

The current proposed registration is for the new end-use product Agri-Flex for use on
almonds, walnuts, apples, avocados, celeriac, citrus, cotton, cucurbit, fruiting vegetables,
grapes, herbs, hops, leafy vegetables, mint, pears, plums, prunes and potatoes.
Abamectin is currently registered for use on these crops, except cotton, using the
emulsifiable concentrate end-use product Agri-Mek 0.15 EC (EPA Reg. # 100-898)
which was first registered in 1989.

Data are available which display the estimated annual use of abamectin (Figure 2).
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ABAMECTIN - insecticide
2002 estimated annual agricultural use

Average annual use of
active ingredient
(pounds per square mile of agricultural

land in county} "~ Towml Percent
] . Grops pounds applied national use
0 no estimated use mfruit gg; -fg :gg
) n
T S
Ll v pears .
] ¢.006 to 0.021 grapes el s
B « . X strawbenies 569 4.66
21 0.022 to 0.083 b 488
B >-0.084 avocados 252 b
apples 348 2.84

Figure 2 Estimated use of abamectin in 2002 (USGS)

2.2.4 Environmental Properties of Abamectin

A summary of the physical and chemical properties are listed in Table 2. Based on fate
properties and application methods, it is expected that-abamectin will persist long enough
to be available for transport to non-target environments. However, strong sorption to soil -
is expected to significantly reduce concentrations in the water column and in runoff
water.

The results from reviewed studies indicate that abamectin should undergo rapid
photodegradation (half-life <1 day) on the soil surface and in clear, shallow surface
water. Photodegradation is not likely to be significant where abamectin isincorpol;ated or
under canopy. In addition, in most surface waters, suspended sediments and lack of
mixing would decrease the rate of photodegradation. In natural waters, abamectin
residues are expected to be associated with the sediment, reducing aqueous o
concentrations. Abamectin slowly biodegrades in soil (90% upper confidence bound of
mean half-life = 80.6 days). Abamectin is stable to hydrolytic degradation. Due to its
low vapor pressure (1.5 x 10 Torr); it is not likely that volatilization will be a transport
process for abamectin. | : ‘

Abamectin is nearly insoluble in water (7.8 ppb at pH 9 in distilled water; <1 ppb in
tap water (D235416)). Laboratory studies indicate that abamectin has moderate to
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low mobility (Kags = 9.7 to 160 mg kg™); adsorption was correlated with soil organic

~ matter content. Submitted field dissipation studies are unacceptable; therefore, EFED

can not determine if the behavior of abamectin in the laboratory is demonstrated in
the field. Based upon the laboratory data, ground water effects are expected to be
minimal. Surface water contamination could occur from runoff events that occur
soon after application.

Table 2 Physical and Chemical Properties of Abamectin

Value Source
Common name Abamectin, Avermectin
Pesticide type | Insecticide, Acaricide, Nematicide
CAS number 71751-41-2
Empiripal formula. CysH7O014 + C47H7014
Molecular mass (g/mol) 866.6
Vapor pressure ’(Torr) | 15%10° | MRID# 47051904
Henry’s Law Constant (atrn;m3/mol) 26X10° MRID# 47051904
Solubility in water (ug/L) 7.8 (distilled water); <1 (tap wafer) MRID# 47051904;

' D235416
Log Kow 4.4 at 25°C (pH aqueous phase 7.2) .  MRID# 47051904
j ) No pKa in aqueous solutions in the MRID# 47051904
range of 1-12

2.3  Receptors

2.3.1 Agquatic and Terrestrial Effects

In order for a chemical to pose an ecological risk, it must reach ecological receptors in
biologically significant concentrations. An exposure pathway is the means by which a
contaminant moves in the environment from a source to an ecological receptor. For an
ecological exposure pathway to be complete, it must have a source, a release mechanism,
an environmental transport medium, a point of exposure for ecological receptors, and a
feasible route of exposure. In addition, the potential mechanisms of transformation (i.e.,
which degradates may form in the environment, in which media, and how much) must be
known, especially for a chemical whose metabolites/degradates are of greater
toxicological concern. The assessment of ecological exposure pathways, therefore,
includes an examination of the source and potential migration pathways for constituents,
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- and the determination of potential exposure routes (e.g., ingestion, inhalation, and dermal

absorption).

Ecological receptors that may potentially be exposed to abamectin on-field or off-field
from spray drift or run-off include terrestrial wildlife (i.e., invertebrates, mammals, birds,
and reptiles), and terrestrial and semi-aquatic plants. In addition to terrestrial ecological
receptors, aquatic receptors (e.g., freshwater and estuarine/marine fish and invertebrates,
amphibians, aquatic plants) may also be exposed to potential migration of pesticides from
the site of application to various watersheds and other aquatic environments via runoff
and drift. ' '

Consistent with the process described in the Overview Document (EPA, 2004), this risk
assessment uses a surrogate species approach in its evaluation of the proposed new end-
use product of abamectin. Data generated from surrogate test species, which are intended
to be representative of broad taxonomic groups, are used to extrapolate to potential
effects on a variety of species (receptors) included under these taxonomic groupings.

A summary of the assessment and measurement endpoints selected to characterize
potential ecological risks associated with exposure to abamectin is provided in Table 3.
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Table 3. Measures of Ecological Effects and Exposure for Abamectin

Assessment Endpoint

Selected Surrogate Species and Measure
of Ecological Effect1

Measures of Exposure

Birds” Acute Survival Mallard (dnas platyrhynchos) acute oral
(most sensitive avian acute oral LDs,)
Survival, Mallard (4. platyrhynchos) Reproduction
reproduction and | NOAEC (no statistical effects noted at
growth highest concentration tested)
(single study available) Maximpm residues on dietary
Mammals Acute Survival Lab Rat (Rattus norvegicus) acute oral food items (dietary Estimated
LDs, » Environmental Concentrations
Survival, (most sensitive acute oral study) (EEC))
reproduction and | Lab Rat (Rattus norvegicus) 2-generation
growth reproductive NOAEC ( based on increased
retinal folds, increased dead pups at birth,
decreased viability and lactation indices, -
decreased pup body weight)
(most sensitive reproduction NOAEC)
Terrestrial Acute Survival Honey Bee (4pis millefera) acute contact | ug abamectin /Animal
Invertebrates study .

(single study available)

Freshwater fish®

Acute Survival

Rainbow Trout (Oncorhynchus mykiss) 96-
hLCs,
(most sensitive 96-h fish acute LCsy)

Surface water peak concentration
(EEC)*

Survival,
reproduction® and
growth

Rainbow Trout (Oncorhynchus mykiss)
Early Life-Stage NOAEC (wet weight)
(single freshwater vertebrate early life-
cycle study available)

Surface water 60-d average
concentration (EEC)*

Freshwater
invertebrates

Acute Survival

Water Flea (Daphnia magna) 46-h ECs,
(most sensitive freshwater invertebrate 48-h
EC50 or 96-h LC50)

Surface water peak concentration
(EEC)*

Survival,
reproduction® and
growth

Water Flea (D. magna) Life cycle NOAEC
(reproduction)

(single freshwater invertebrate life cycle
study available)

Surface water 21-d average
concentration (EEC)*

Estuarine/ marine
fish

Acute Survival

Sheepshead Minnow (Cyprinodon
variegatus) 96-h LCs

(single estuarine/marine fish acute 96-h
LCsp available)

Surface water peak concentration

(EEC)*

Survival, No data available; used acute to chronic Surface water 60-d average
reproduction’ and | ratio using rainbow trout data concentration (EEC)*
growth ) ‘ .
Estuarine/ marine | Acute Survival Mysid Shrimp (dmericamysis bahia) 96-h | Surface water peak concentration
invertebrates ECs (EEC)*
(most sensitive estuarine/marine acute 96-h
LCso or ICs, available)
Survival, Mysid Shrimp (4. bahia) Life cycle Surface water-21-d average
reproduction and | NOAEC (reproduction) concentration(EEC)*
growth (single estuarine/marine life cycle study
available) ‘
Aquatic plants Biomass and Vascular plant Duckweed (Lemna gibba)
Growth Rate 14 day ICs

(single vascular aquatic plant study
available)

Biomass and
Growth Rate

" | Nonvascular plant Freshwater alga

(Selenastrum capricornutum) 9 day ECs
(single alga study available)

Surface water peak concentration
(EEC)* :
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LDs, = Lethal dose to 50% of the exposed test populatlon NOAEC =No observed adverse effect concentration;
NOAEL = No observed adverse effect level; LCs, = Lethal concentration to 50% of the exposed test population; ECso =
Effect concentration to 50% of the test population; ICs= inhibition concentration resulting in a 50% inhibition in the

- test population response (e.g., growth rate, biomass)

"Walues listed in this table represent the most sensitive study result within the taxonomic group and for the
measurement endpoint identified to evaluate attribute changes.

? Birds represert surrogates for amphibians (terrestrial-phase) and reptiles.
3 Freshwater fish are used here as surrogates for amphibians (aquatic-phase).
4 .

One in 10-year return frequency.

3 Sensitive early-life stage embryo development, hatching success, and survival and growth of the young are used as a
measure of reproduction success.

2.3.2 Incident Database Review

A review of the Ecological Incident Information System (EIIS, version 2.1), which is
maintained by the Agency’s Office of Pesticide Programs, and the Avian Monitoring
Information System (AIMS), which is maintained by the American Bird Conservancy,
indicates a total of seven reported ecological incidents associated with the use of
abamectin, which are summarized below.

All of the abamectin reported incidents occurred between 1998 and 2003. Two of the
abamectin incidents involved aquatic animals, one involved terrestrial animals, and four
involved plants. The certainty categories on the likelihood that the use of abamectin
caused the seven incidents ranged from possible (4 incidents) to probable (3 incidents).
The incidents were considered registered uses at the time of the incident. The one
incident with the bees was from the Section 18 use of abamectin for avocados in
California. One of the incidents involved an additional chemical besides abamectin. " Six
reported incidents for abamectin involved uses that are currently Section 3 registreitions
(almonds, grapes, citrus, and fire ant control). In the report for the incident with the
Section 18 for avocados in California, it was reported that the abamectin was not bemg
applied in accordance with the label. The reported incidents associated with the six
currently registered uses had certainty categories of possible and probable. A summary
of the reported incidences are listed in Appendix A.

According to Office of Pesticides Program Ecological Incident Information System
(EIIS) seven incident reports exist in EFED’s database. Three of the incidents occurred
in June 1998 from direct apphcatlon of Agri-Mek to almonds in California (1007644-001,
002, 003). The type of injury to the almonds was not reported, but was reported to occur
to all applied (34-106 acres). Agri-Mek was applied directly to 34 acres of grapes in June
2000 in California, with all 34 acres affected (110837-019). They type of injury wias not
reported, and in the report, the inspector stated “Questionable” in regards to the question
“Application within Label”. There were two incidents involving freshwater fish. The
first incident occurred in April 2000 in Texas, where 100 catfish died two days after 1/8
of a pound of both the pesticide Ascend Fire Ant Stopper (abamectin) and Award '
(fenoxycarb) were applied to areas around the pond (1010221-001) was reported. The
next day one to one and a half inches of rain fell. No other fish species in the pond were
observed to be affected. The second fish incident occurred in June 2003 in Florida where
a citrus grove was treated with Agri-Mek less than 25 feet from a lake in the morning and
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then it rained in the afternoon (1014237-001). One week after the application, the
reported indicated that “tons” of dead small bait fish were observed around the pond
edges. The last incident involved the spraying of abamectin (Agri-Mek) to avocados in
California (I008611-001) under a Section 18 label in April 1999. Southern California
beekeepers indicated that the abamectin was aerially sprayed during the daytime during
full bloom which was not consistent with favored County instructions. They indicated
that it is common to keep bee colonies in avocado fields. The report indicated that 100
colonies were affected.

In addition to the incidents recorded in EIIS and AIMS, additional incidents have been
reported to the Agency in aggregated incident reports. Pesticide registrants report certain
types of incidents to the Agency as aggregate counts of incidents occurring per product
per quarter. Ecological incidents reported in aggregate reports include those categorized
as ‘minor fish and wildlife’ (W-B), ‘minor plant’ (P-B), and ‘other non-target” (ONT)
incidents. ‘Other non-target’ incidents include reports of adverse effects to insects and
other terrestrial invertebrates. For abamectin, registrants have reported one minor fish
and wildlife incident and four other non-target incidents. Unless additional information
on this aggregated incident becomes available, it will be assumed to be representative of
registered uses of abamectin in the risk assessment. '

A major incident report for abamectin has not been received by the Agency since 2003
and twelve incidents total (7 major and 5 minor) have been reported to the Agency.
Incident reports for non-target organisms typically provide information only on mortality
events and plant damage. Sublethal effects in organisms such as abnormal behavior,
reduced growth and/or impaired reproduction are rarely reported, except for phytotoxic
effects in terrestrial plants. EPA’s changes in the registrant reporting requirements for
incidents in 1998 may account for a reduced number of reported incidents. Registrants
are now only required to submit detailed information on ‘major’ fish, wildlife, and plant
incidents. Minor fish, wildlife, and plant incidents, as well as all other non-target
incidents, are generally reported aggregately and are not included in EIIS. In addition,
there have been changes in state monitoring efforts due to a lack of resources.

2.4 Ecosystems Potentially at Risk

The ecosystems at risk are often extensive in scope, and as a result it may not be possible
to identify specific ecosystems during the development of a baseline risk assessment.
However, in general terms, terrestrial ecosystems potentially at risk could include the
treated field and areas immediately adjacent to the treated field that may receive drift or
runoff. Areas adjacent to the treated field could include cultivated fields, fencerows and
hedgerows, meadows, fallow fields or grasslands, woodlands, riparian habitats and other
uncultivated areas.

Aquatic ecosystems potentially at risk include water bodies adjacent to, or down stream
from, the treated field and might include impounded bodies such as ponds, lakes and
reservoirs, or flowing waterways such as streams or rivers. For uses in coastal areas,
aquatic habitat also includes marine ecosystems, including estuaries.
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2.5 Conceptual Model

A conceptual model provides a written description and visual representation of the
predicted relationships between abamectin, potential routes of exposure, and the
predicted effects for the assessment endpoint. A conceptual model consists of two major
components: risk hypothesis and a conceptual diagram (EPA, 1998).

25.1 Risk Hypothesis -

For abamectin, the following ecological risk hypothes1s is being employed for this

baseline risk assessment:

Abamectin, when used in accordance with the label, results in potential adverse
effects upon the survival, growth, and reproduction of non-target terrestrial and
aquatic organisms:

252 Conceptual Diagram

For a pesticide to pose an ecological risk, it must reach ecological receptors in
toxicologically significant concentrations. An exposure pathway is the means by which
the pesticide moves in the environment from a source to reach the receptor. For an -
ecological exposure -pathway to be complete, it must have a source, a release mechanism,
an environmental transport medium, a point of exposure for ecological receptors, and a
feasible route of exposure. The assessment of ecological exposure pathways, therefore,
includes an examination of the source and potential fate and transport pathways for the
pesticide, and the determination of potential exposure routes, (e.g., ingestion, inhalation,
and dermal contact) :

Figure 3 depicts the potential exposure pathways associated with the proposed use of
abamectin. The conceptual model generically depicts the potential source of abamectin,
release mechanisms, abiotic and biotic receiving media, biological receptors, and
attribute changes of potential concern and the measurement endpoints used to evaluate
them. '
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Stressor Abamectin foliar application to various crops
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¥ L ] ] .
{ ' y B
- — ——
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Residues (foliage, fruit, Wetland Soils body _———— ]
EXP?sure insects . :-
Media 'y N
l . L\
/ gill/integur*ent uptake *
Exposure ingestion contact contact/root uptake and contact contzict(root
o uptake
Route 1 Agquatic :
’ . I Food Chain
— ingestion -+ K 1 | S K 8 I N p I bioaccumlation :
| :_ ________ i
L 4 4 A A
Terrestrial Vertebrates Beneficial Upland and Wetland Aquatic ! ! Aquatic
Receptors Birds, Mammals, Insects . Plants Vertebrates and [~ = < L Plants
'Reptiles, Terrestrial Phase . Invertebrates
Amphibians
- l y Y Y \
é:"bme individual Animals Individual insects Individual plants Individual vertebrates Reduced
anges Reduced survival Reduced survival Reduced seedling and invertebrates Biomass
Reduced growth emergence and .| Reduced survival
Reduced reproduction vegetative vigor Reduced growth
Reduced reproduction

= = — Dashed lines indicate that physical or chemical properties result in this pathway unlikely to be complete or significant
Solid lines indicate that physical or chemical properties result in this pathway likely being complete

Figure 3 Conceptual diagram for assessment of risks from abamectin use on
various Crops

Figure 3 depicts the potential exposure pathways associated with abamectin used as a
foliar application to almonds, walnuts, apples, avocados, celeriac, citrus, cotton, cucurbit,
fruiting vegetables, grapes, herbs, hops, leafy vegetables, mint, pears, plums, prunes and
potatoes. Based on the use pattern for abamectin, the main exposure pathways for
terrestrial organisms are direct exposure to abamectin via consumption of food items. In
the figure above, the dashed line represents the pathways of exposure that are unlikely to
occur because of physical or chemical properties. Although abamectin has a log K, of
4.4, BCF in bluegill sunfish were in the range of 19-69 (whole fish) and 6.6-33 (fillet);
indicating that bioconcentration in aquatic organisms is low. Volatilization is also not
expected to be a concern based on the vapor pressure of abamectin (1.5 x 10 Torr).

2.6 © Analysis Plan

This assessment focuses on adverse acute and chronic reproductive effects to terrestrial
and aquatic wildlife associated with proposed abamectin foliar application use on
almonds, walnuts, apples, avocados, celeriac, citrus, cotton, cucurbit, fruiting vegetables,
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grapes, herbs, hops, leafy vegetables, mint, pears, plums, prunes and potatoes. This
analysis plan identifies the approach, methods, specific models, information, and data

that will be used to estimate and evaluate risks from proposed labeled uses of abamectin
based on the conceptual model and risk hypotheses.

This assessment focuses on adverse acute and chronic reproductive effects to terrestrial
and aquatic wildlife associated with proposed abamectin use. This analysis plan
identifies the approach, methods, specific models, information, and data that will be used
to estimate and evaluate risks from proposed labeled uses of abamectin based on the
conceptual model and risk hypotheses.

2.6.1 Conclusions from Previous Risk Assessments

An ecological risk assessment evaluating abamectin for foliar ground application on
citrus (DP 210767) concluded that the abamectin may pose acute and chronic risks to
birds and small herbivorous mammals. This assessment also concluded that ground
applications of abamectin to citrus may pose acute and chronic risks to freshwater and
estuarine/marine invertebrates. '

2.62 Preliminary Identification of Data Gaps

This assessment is potentially underestimating risk to both terrestrial and aquatic
organisms from exposure to abamectin. This potential underestimation is due to a lack of
available toxicity data as well as technical issues with the data submitted for some
species. Therefore, the following toxicity studies are requested:

e OPPTS 850.1400- Early Life-Stage Toxicity Test. There are no chronic toxicity
data available for the Agency to assess chronic risk of abamectin to
estuarine/marine fish.

e OPPTS 850.4225 — Seedling Emergence, Tier IT and OPPTS 850.4250 —
Vegetative Vigor, Tier II. Seedling emergence and vegetative vigor toxicity data
are not available for terrestrial plants.

e OPPTS 850.2300 - Avian reproduction Study. A reproduction study with
‘bobwhite quail is not available.

e QOPPTS 850.2100 - Acute Oral Toxicity with a Passerine Bird. An acute oral
toxicity study with a passerine bird is not available. No species recommended at
this point. Protocol should be submitted prior to test initiation.

e Whole Sediment Toxicity Test: Chronic Invertebrates Freshwater and Marine.
Based on the physiochemical properties, abamectin may sorb to organic materials
in sediment and may be toxic to organisms that dwell in and ingest sediment as
abamectin is very highly toxic to other aquatic invertebrates. Since abamectin is a
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foliar application, spray drift to both freshwater and estuarine-marine
environments is possible. The concentration of abamectin in water from spray
drift from ground or aerial application is greater than the acute ECs value for the
estuarine/marine mysid shrimp. 40 CFR Part 158.630 requires a chronic
freshwater sediment study if the half-life is greater than or equal to 10 days and
any of the following conditions exist: i. Kd > 50, ii. the log Kow > 3, or iii. the
Koc> 1000. Abamectin meets these criteria. A protocol should be submitted to
the Agency for review prior to testing.

OPPTS 850.1075 — Fish Acute Toxicity Test, freshwater and marine; 850.1010-
Aquatic Invertebrate Acute Toxicity test with Daphnia; 850.1025 or 1055 —
Opyster Acute Toxicity Test (shell deposition ) or Bivalve Acute Toxicity Test
(embryo-larvae). The registrant submitted test were conducted as static tests that
were conducted above the reported water solubility, conducted using a potential
photosensitizing solvent (acetone), and test concentrations were not measured. As
a result, the actual test concentrations (dissolved bioavailable abamectin) are not
known which may be underestimating risk. Therefore, a new acute toxicity study
for a coldwater and warmwater freshwater fish, estuarine-marine fish and
Daphnia magna is requested. An oyster shell deposition or a bivalve embryo-
larvae toxicity study is also requested. ‘

OPPTS 850.1300 — Daphnia Chronic Toxicity Test. The registrant submitted
chronic daphnia toxicity test did not measure growth for the surviving adults at
test termination. The study indicates that the surviving daphnia in the two lowest
concentrations tested were pale and smaller than the control. Measurement of
growth is required under the current guidance. Therefore, a new study is
requested. =

OPPTS 850. 5400 — Algal Toxicity and 850.4400 Aquatic Plant Toxicity Test
using Lemna spp. There are limited studies (data on two of the five species
‘available (duckweed and a green alga study)) addressing the toxicity of abamectin
to aquatic plants; the studies conducted with duckweed and green algae were
conducted above solubility, with a potential photosensitizing solvent (acetone),
and test concentrations were not measured. Abamectin toxicity studies with a
marine diatom, freshwater diatom and blue-green algae are requested as well as
new studies for the green algae and duckweed.

Submitted field dissipation studies are unacceptable; therefore, the behavior of
abamectin in the field as compared to the laboratory cannot be demonstrated. In
most cases we would expect dissipation in the field to be greater than that
predicted by laboratory studies due to pesticide transport.

34




-
<
L
=
-
O
O
Q
L
>
—
- -
o
[0 4
<
=
o
L
2
=

3.0 Analysis
3.1 Exposure Characterization

Abamectin is moderately persistent in the environment. The reported laboratory soil
aerobic half-life was 115 days. Abamectin is relatively stable to hydrolysis but may
undergo direct photolysis (photolysis half-life in surface soil = 21 hours). Abamectin has
low vapor pressure (1.5x10® Torr), indicating that volatilization from dry soil surfaces
will not be an important environmental fate process. An estimated Henry’s Law constant
of 2.6x10® atm-m’/mol was derived from the vapor pressure and water solubility values
provided by the registrant. This value suggests that volatilization from moist soil is not
expected to be an important fate process. Abamectin adsorbs strongly to soil surfaces
(reported K, values range from 2,531-12,051), and according to the FAO classification,
abamectin is slightly to hardly mobile in soil and that leaching to groundwater will not be
an important route of dissipation. /

If abamectin was to contaminate surface water, photolysis in sunlit surface waters would
be an important environmental fate process based on an aqueous photolysis half-life of 12
hours. Volatilization from water is not expected to be an important fate process based on
the estimated Henry’s Law constant. The large K, values suggest that adsorption to
suspended solids and sediment in the water column will occur. Bioconcentration factors
(BCF) in bluegill sunfish were in the range of 19-69 (whole fish) and 6.6-33 (fillet);
suggesting bioconcentration in aquatic organisms is low.

3.1.1 Measures of Aquatic Exposure

3.1.1.1 Aquatic Exposure Modeling

- At the screening risk assessment level for aquatic organisms, such as plants, fish, aquatic-

phase amphibians, and invertebrates, computer simulation models are used to estimate acute
(annual instantaneous peak) and chronic (21 and 60 day weighted average annual peaks for
aquatic invertebrates and fish, respectively) residue levels of the dissolved pesticide active
ingredient in surface water and sediment pore water and in bulk sediment from runoff and
spray drift. These models calculate EECs in surface water and sediment using environmental
fate data for abamectin. Monitoring data, if available, may also be used to determine EECs
or to support the model’s exposure estimates. PRZM-EXAMS as documented at
www.epa.gov/oppefed1/models/water/index.htm is the model used to simulate the' fate and
transport of abamectin from a treated field to and in a receiving water body adjacent to the
treated field. Cropping patterns, soil structure, and weather input data for the simulation
modeling has been standardized for a number of crops, referred to as crop scenarios, to
provide high-end estimates of runoff and soil erosion representative of the primary growing
area for a given crop. The quality control checked crop scenarios and associated
meteorological files 