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This memorandum transmits the ecological and environmenta) risk conclusions for the
herbicide, Penoxsulam. and the Environmental Fate an
uses on rice crops as either a foliar spray for exposed target plants or a granular application to
submerged 1arget plants to control a variety of broad leaf and/or prassy weeds. Both formulations
mav be ground or air applied. A single application per season is contemplated.

d Ecotoxicity Assessments for its proposed

Environmental Fate

Penoxsulam is expected to be very mobile, but not very persistent, in either aqueous or
\errestrial environments. Penoxsulam exists almost exclusively in a disassociated state at pH
values normally found in rice paddy water., but not in terrestrial environments where lower pH
values may be found. Penoxsulam degrades by two different transformation mechanisms,
producing thireen different : dentified transformation products, eleven of which meet the criteria
to be classified as major degradates'. Six of these wransformation products reached peak
concentrations at study termination, indicating a greater degree of persisience than penoxsulam
and a potential to reach concentrations even greater than those reported at study termination.
Penoxsulam is anticipated to primarily enter the environment through release of paddy water 10
aquatic and semi-aquatic areas and through spray drift in application.

Although penoxsulam is not expected 1o be persistent in the environment, its rate of
degradation in the paddy will be highlv dependent upon sunlight exposure as photolysis is the
principal degradation pathway. With variations in sunlight exposure. longer residence times may
be required to dissipale penoxsulam beneath levels of potential concern 10 non-target aquatic and
lerTestrial plants. In terrestrial environments, penoxsulam is expecied 10 dissipate through soil
photolysis and biotic degradation. Considering its Jow vapor pressure and Henry’s Law constant.
volatilization from soil and water is not expected 1o contribute significantly to the dissipation of

penoxsulam the environment. Penoxsulam also has low potential to bioaccumulate in fish or
sediments.

EFED does not currently have an approved model for estimating chronic aqueous
concentrations resulting from pesticide use on rice €rops. An imerim policy has been appbed to
estimate peak screening-level concentrations in water. Estimates of penoxsulam half life in the
water have also been developed to provide a basis for estimating the holding times which ensure
penoxsulam would not be present in excess of levels of concemn. These half lives do not consider

the potential phytotoxicity of degradates. In both cases, RQ estimates apply to both liquid and .
granular formulations.

Spray drift from the aerial and ground application of liquid formulations was modeled
using the AgDrift model to provide estimates of buffer zones for various application practices.

Granular application is not anticipated 10 pose a risk to the surrounding environment and has not
been modeled.

»

IBSA. 2-amino-TP, TPSA. BSTCA methyl, BSTCA. 7-aminc-TCA, 5-OH-penoxsulam.  /
SFA, sulfonamide, 5 8-di-OH and 3-OH 2 amino TP.
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. Risk Conclusions

The results of the screening-level risk assessment suggest that penoxsulam will not pose a
threat 10 aquatic or terrestrial animals. however, this conclusion must be tempered by the fact
that testing has not been conducted on several major degradates. Because penoxsulam is an ALS
inhibitor, it is not anticipated that it would pose a threat. Nevertheless, penoxsulam is a member
of the sulfonamide family which includes antimicrobial agents.

Penoxsulam application at proposed maximum levels does pose a potential risk to aguatic
and terrestrial plants. Specifically. seedling emergence risk quotients for terrestrial plants
exceeded Levels of Concern for eight out of ten crops studied, although half of those exceedances
resulted from a failure to test ai a sufficiently high rate. The peak RQ for monocots was 44 for
non-endangered species and 120 for endangered terrestrial plants based on studies with onions.
The peak RQ for dicots was 15 for non-endangered species and 41 for endangered species. both
based on studies with sugar beets. These endpoints are applicable to the Tier 1 estimate for

terrestrial plants in terrestrial and semi-aquatic settings from application of either the hquid or
granular formulation.

Vegetative vigor risk quotients for terrestrial planis Tesulted in exceedances for eight out
of 1en crops for endangered species and six out of ten crops for non-endangered species. The
peak RQ for dicots was 13 for non-endangered plants based on studies with the soybean and of
41 for endangered species based on studies with the soybean, sugar beet. and tomato. The peak
RQ for monocots was 2.9 for non-endangered species and 120 for endangered plants, both based
on studies with ryegrass. Shoot weight was the sensitive endpoint for all of these risk quotients.

These endpoints form the Tier 1 estimaies for non-target, terrestrial plant exposure due to spray
drift.

For aquatic plants, the vascular plant RQs are based on the response of Duckweed (Lemna
gibba). 1t generates an RQ of 15 for non-endangered species and of >45 of endangered species.
For non-target, non-vascular aquatic plants, the green alga ( Selenastrum capricornutum) had an
RO of 9 for endangered species when stressed with technical grade penoxsulam and an RQ of 5
for endangered species when stressed with the end-use product GF-443. risk quotients (RQs) for
the following taxonomic groups exceed levels of concern for the screening-level risk assessment.
These estimates apply to all application practices.

As indicated earlier, spray drift and half life assessments have been provided 1o the risk
managers to inform risk management discussions. A detailed evaluation has also been performed
of the DOW generated endangered species assessment. Species for which there is. on a screening
basis. the potential for exposure have been identified.

Data Requirements

There are eleven major degradates of penoxsulam. It is possible that some of them pose
additional phytotoxicity concerns. 1n the absence of such information. estimates of required
holding times to avoid non-target effects are severely constrained. To eliminate this unceriainty,




vegetative vigor and seedling emergence data would be needed on all major degradates (see the
footnote on the previous page). In addition, the registrant did not test terrestrial plants using the
end use products. Rather, they tested a mixture of 16% penoxsulam in crop oil. Data on the end
use products would enhance the accuracy of the risk assessment. The value of both pieces of
information is high. although aquatic plant testing and ECOSAR analyses provide some assurance

that certain degradates may be considerably less toxic and. consequently, the value of those data
would be medium.

The report also identifies a handful of degradates for which aquatic vascular plant testing
of the active ingredient would improve the quality of the risk assessment. The value of this
information is dependent upon whether holding time is to be used as a potential risk mitigation
approach. Ifit is, the value of the information is high.

Finally, should any additional plant testing suggest any degradate is toxic to the extent
suggested by parent testing. additional fate information may be needed.

Labeling Recommendations

None
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. 1. EXECUTIVE SUMMARY

A. Predicted Environmental Exposure
1.  Nature of Chemical Stressor

Penoxsulam is a new post-emergence, acetolactate svnthase (ALS) inhibitor herbicide

deveioped by Dow AgroSciences 1o be used as a foliar spray on dry-seeded rice crops, or as

- either a foliar spray or a granular formulation on water-seeded rice crops in order to control
broadleaf weeds. aquatic plants, and cerain grasses.

This report focused on the proposed agronomic practices associated with the use of
penoxsulam on rice crops in the main rice growing regions of the United States — the Gulf Coast,
the Jower Mississippi Valley. and central California. Penoxsulam comes in liquid and granular
formulations. Foliar application is recommended for use of the hiquid formulation of penoxsulamn
on both dry- and water-seeded crops. For water-seeded rice, the application practice is to lower
the paddy water depth sufficiently 10 expose at least 50% of the target plant before spraying. The

. granular formulation of penoxsulam is only recommended for use on ficoded paddies. Inits
applicatjon. the water depth is raised sufficiently to completely submerge the target plants.
Although nice paddies are typically constructed to limit the amount of water escaping into the
Open environment, penoxsulam can reach surface waters throu ¢h spray drift and particulate drift
during application, or by subsequent release of paddy water.

2. Environmental Fate

Screening level environmental fate assessments of pesticides being applied directly to water
typically assume a water bodyv depth and use the application rate 10 estimate potential
environmental concentrations. A similar approach was taken in this risk assessment. For
assessing the risk 10 aquatic plants and terrestrial plants in semi-aguatic settings, an approved
interim modeling approach for rice was used to estimate both peak concentrations and holding
penods which would ensure released paddv water would not exceed jevels of concern.

The major route of dissipation for penoxsulam is through direct agueous photolysis in ciear
and shallow surface water under favorable light conditions, a common condition in rice paddies
where the crop canopy has not vet fullv developed. Penoxsulam is somewhat persistent in
aerobic soil environments. Although Penoxsulam is very mobile. the design of paddies to
maintain a permanent flood and the lack of persistence in paddy water limit the ability to leach to
ground water. Considering its low vapor pressure and Henry’s Law constant, volatilization from
soil and water 1s not expected to contribute significantly to the dissipation of penoxsulam into the
environment. Penoxsulam has low potential to bioaccumulate in fish,.

Eleven major degradation products have been identified’ IBSTCA. 2-amino-TCA, 5-OH-
penoxsulam. SFA, sulfonamide. 5.8-d1-OH-penoxsulam, BSA. Z-amino-TP, TPSA, BRSTCA
methyl. and 5-OH = amino TP]. Data are not available to fullv characterize these degradates and
their respeciive degradation pathwavs, The uncertainty introduced by this absence of informatior

‘see Table A6 in Appendix A 7or the structures and full Chemical Abstract Service
Names of the penoxsulam transformation products.
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was addressed in the screening assessment by using the acute penoxsulam concentration as the
chronic concentration for risk guotient determination. This approach ensures that the assessment
addresses the potential threat posed by degradates as long as they are not significantly more toxic
or persistent than the parent. Based on a limited analysis using the Office of Toxic Substance’s
ECOSAR program (described in greater detail in Chapter IV under uncertainties), it is believed
{hat this is a valid assumption. Additional information on the toxicity of all major degradates 10
terrestrial plants and to Duckweed would improve confidence in this risk assessment. The latter
would be especially useful for assessing the paddy holding times that would provide greater
confidence that levels of concemn (1.LOCs) were not exceeded upon water release.

B. Potential Risks to Non-Target Organisms in the Rice Use Pattern

As an acetolactate synthase (ALS) inhubitor. the expected potential direct risks to be posed

by penoxsulam would be to aguatic and terrestrial plants. Indirect effects due to habitat Joss or
alieration were not addressed.

Terrestrial plants

Tests of terrestrial plants were nol conducted with the end use product. Rather, studies
were done on a number of plants using only fhe technical grade active ingredient in a crop o1l
concentrate. Data should be provided based on testing of the end use product. Penoxsulam use
poses potential acute risk to non-lareet terrestrial and aquatic piants. Tier ] screening level risk
quotients (RQs) for terrestrial pians exceeded levels of concern (LOCs) for four out of ten crops
{ested? for seedling emergence with peak RQs of 44 for non-endangered and 120 for endangered
terrestrial plants based on testing of onions. Vegetative vigor testing resulted in exceedances for
eight out of ten crops tested with peak RQs of 13 for non-endangered plants based on testing of
soybean and 120 for endan gered plants based on testing of ryegrass. Shoot weight was the
sensitive endpoint for each of these risk quotients. Because potential levels of concern for
terrestrial plants were exceeded. A oDrift modeling was conducted to provide estimates of
required buffer zones 10 reduce drift below levels of concern. The results of these analvses are
detailed in Chapter IV. Chapter IV also details threatened and endangered species potentially at
nisk if they are present inside of the indicated buffer zones.

For exposure of terresirial piants in semi-aquatic settings, seedling emergence is one of two
endpoints to be addressed by a sk assessment. Release and run off to these areas of paddy
water could pose residual phviol0X)CIty CONCETnS if paddy water was released too soon after
reatment or if degradates have analogous toxicity to the parent. No degradate seedling
emergence data were provided. FECOSAR does not provide estimates of relative terresinial plant
phyiotoxicity, so this rernains an uncertainty in the risk assessement. As a minimum, Tier ]

seedling emergence and vegetailve vigor 1ests should be completed for all major degradates. with
Tjer 2 testing conducted as needed.

*F our out of ten seedling emergence 1ests were nol conducted at sufficiently high
concentrations to unequivocaliy ruie out exceedances for non-threatened or endangered plants.
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Aquatic plants

Based on evaluation of penoxsulam fate data, computations were made to estimate the
paddy water holding time which would provide sufficient Penoxsulam degradation to not pose a
potential threat 10 4quanc plants upon release. Computations detailed later in the report suggest
this would take 13 10 23 days to address alj Level of Concern issues.

It 1s important 1o note, however, that this estimate does not consider the potentia] impacts
of non-tested degradates. In particular, BSTCA methylﬁ.S-di-OH-penoxsulam, and SFA are
uniested degradates for which ECOSAR Projects analogous toxicity to the parent, These
degradates shouid be 1esied on Duckweed.

Terrestrial and aquatic animals

Penoxsulam 1s pracucally nontoxic to terresinial and aquaric vertebrates and practically
nontoxic 10 moderately toxic 1q &quatic invertebrates. No RQ for liquid penoxsulam exceeded z
LOC for an animal. The results of screeming-leve] risk aSsessments are interpreted to mean that
liquid penoxsulam nas linje potential 1o cause direct effects 10 these animals at proposed
application rates. However, data were not provided 1o EFED on the effects of degradates on

I1. PROBLEM FORMULATION

Division risk Thanagement decision for both the liguid and the granular formulations of g new
post-emergence chemical herbicide, penoxsulam. This first-time use of penoxsulam is being
proposed for the food crop, rice. In this document, EFED has characterized the potential risk of
ccological effects from use on nce grown under both dry- and water-seeded conditions. The
new chemical screen package réquesting review of the supporting daia was submitted under Dp

barcode #28816¢). Proposed product labels have been submitted under the foliowing DP
barcodes:

7298227 for the Granite SC-SL (21.7%) label.

#298401 for the GRASP or GF-443.SC (21.7%) label,

#298489 for the Technical (98%) Iabel.

#298490 for the Graniie - granule/waterseeded rice-G (0.24%) label.
#298491 for the GF.G47. granule/waierseeded rice-G (0.24%) label. and
#298492 for the manufacturing use product (30%) Jabe).




A.  Stressor Source and Distribution
1. Chemical Properties

Penoxsulam’s chemical names or other designations and a table of selected
physicochemical properties are given below in Table 1.

2. Mode of Action

Penoxsulam is a svstemic, post-emergence herbicide belonging 10 the triazolopyrimidine
sulfonamides chemisiry family. The mode of action upon susceptible weeds is by inhibjtion of

acetolactate svnthase {ALS). the first enzyvme 1n the biosynthetic pathway for the amino acids
leucine, valine, and isoleucine.

3. Use Characterization
End-Use Products

Dow AgroSciences is petitioning for the registration of the post-emergence herbicide
penoxsulam for use on rice when formuizaied into the end-use products:

GF-443 SC SF and Grasp SC, (liquid products comaining 21.7% active ingredient);
GF-947 Granule SF and Grasp GR (granular products containing 0.24% active
ingredient); and

Granite GR and Granule CA (granular products formulated for use in California
containing 0.24% active mmgredhent).

The proposed label recommends application rates for the end-use products of 2.8 f].
oz./acre for the liquid formulations. and 12.5 Ibs./acre for the granular formulations. The one
seasonal application allowed for the formulated product on each of these labels is equivalent 1o
an annual application rate for the actjve ingredient of 0.044 Ib./acre (49 g/ha),

Table 1. Physical-Chemical Properties of Penoxsulam

PARAMETER VALUL

Chemical name 2-(2.2-diﬂuoroelhoxy)-N—(S,S-G'imethoxy[ 1.2,4]ir1azolo]1 S=<lpyrimidin-2-y1)-6-
(trifluoromethylbenzenesulionzmide

Chemical Abswact Service numher 219714-96.2

Molecuiar weight } 4832

Solubility in warter 5.7 mg/L (pH 5), 410 mg/L (pH 7). 1500 mg/L {pH 9)

PK, - 50

Vapor pressure at 254 955 x 107 pe

Octanol-water partition coefficient (log K. 1.1 {pH 5}, -0.60 (pH 7).-1.4 (pH G

BHydrolysis half-life {(PH>.pH 7, pH %) stabic

Agqueous photolysis half-life Lz =1.5- 14 daws

Soii photolysis half-Tire L2 =19-10% daws

Agrobic metabolism half-ives bz = 12- 118 cave

Anaerobic metabolism haif-lives be=0.6-11 daw

Sail-water distribution ¢retficient (K 13- 303 (1130 sedimen, mlc
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Application Methods

The proposed label for penoxsulam would allow both ground and aenal application from
the one leaf stage of the rice up 10 60 days prior to harvest, the specific timing of the application
dependant upon the type of weeds requiring treatment. It is recommended not to apply
penoxsulam through any type of irrgation system.

In the United States, rice is grown primarily in two regions. The Southern region consists
of the Gulf Coast of Texas and Louisiana and the Mississippi River Valley in Louisiana,

Mississippi. Arkansas. and Missourl. The remainder of domestic rice production is located in the
Sacramento Valley and San Joaquin Valley in Califorma.

The irrigation of rice paddies in association with rice cultivation follows a variety of
practices. At the one extreme, there is dry seeding wherein seeds are grown in dry beds several
weeks before establishing a permanent flood in the paddy. Smali amounts of water are used 10
assist seed germination, but the field 1s left dry until the rice has sprouted and begun to grow.
This is the most common practice in the Southern region of the United States.

There also is "pin point” flood culture, where sprouted rice is aenally applied to flooded
fields. The fields are drained a few davs afier seeding, and then fiooded several days later.
Water is released fTom the paddy then re-flooded primarily to inhibit red nce growth by draining
afier pre-spouted rice has become established but before the red rice has pegged (put down roots)
and to reduce arsenic concentrations which can affect grain formation through a condition known
assiraight-heading”. When rice is water seeded in the Southem region, the "pin-point flood”
culwure is the preferred method. Applving pre-sprouted rice 10 a fieid 1s known as wet seeding.

At the other end of the continuum are practices such as conunuous flood, where there 1s a
steady flow of aerobic water through the paddy. In California. the majonty of rice production is
water seeded with a continuous flood. © Further discussion in this risk assessment will refer 10

the first praciice as "dry seeding”. the second practice as “wet seeding”. and the latter practice as
“waler seeding”.

When a liquid formulation (either GF-443 SC SF or Grasp SC} is applied preflood to
dryseeded rice crops, it is recommended to flush the field first if moisture stressed, then drain to
expose at least 50% of weed. When applied postflood, it is also recommended to drain enough
waler 10 expose at Jeast 30% of weed. 1t is specified that either a surfactant or a crop oil
concentrate other than organosilicone must be added to liquid formulated penoxsulam.

When a granular formulation (GF-947 Granule SF, Grasp GR. Granite GR, Granule CA) is
applied, paddies are pre-flooded 10 a depth of 2 to 4 inches. completely submerging the weeds
prior 10 application. The 2 to 4 inch water depth is maintained for 10 days post application for
opiimum weed control, but may be increased to provide coverage of the target plants. Treated
Jand should not be rolated with crops other than rice for three months foliowing application. The

*Breithaupt. James: February 2001 RED Science Chapier jor Molinate; Appendix A - Use
Profile: edited for genernc rice crops
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labels for the granular formulations indicate that penoxsulam provides some residual weed
contro] to susceptible weed species.

The label indicates penoxsulam can be applied to fields used for crayfish production.
However, the label advises not lo fish, or comm ercially grow fish, shellfish or other crustaceans

on treated acres during the vear of treatment. There is no indication on the label thar a safener is
present in the formulated products. '

Target Crops and Pesis

The proposed label for penoxsulam would allow only one application (ground or aerial)
between the one Jeaf stage of rice crops and 60 days prior to rice harvest, depending on the type
of weeds requiring reaiment. This herbicide is intended 10 control broadleaf weeds, aquatic

plants and certain grasses. ali at differing developmentaj stages depending upon the specific
target weed.

As indicated earlier in the use charactenization portion of this chapter, rice may be dry
seeded, water seeded, or wel seeded. In any case, there are scenarios under which penoxsulam

\ , oSt
significantly whether there is a period between pesticide application and field flooding and the

lime between pesticide contact with the water and 11s subsequent release®. For the purposes of
aCUlE aquatic exposure assessment 1o the iquid form of the pesticide, it has been assumed tha
the pesticide is directly applied 10 paddy water and immediately released. This assumption most
closely tracks the principal agronomic practice used in California. Terrestrial plants in terrestrial
settings are assumed 1o be exposed only to spray drift while terrestrial plants in semi-aquatic
setlings are assumed 1o be exposed 10 both agueous runoff (release) and spray drifi,

To better quantify the uncertainty introduced by this approach in other application
scenarios, modeling 3s conducied 10 assess the relative reduction in released penoxsulam
concentration that might be anticipated with various holding times in the paddy prior 10 release.
This second approach will enabje the risk assessment 1o bracket the range of expected

concentrations which might be observed as a result of coupling water holding times with Typical
agronomic practices. '

4, Environmental Fate

Penoxsulam is expecied 10 be very mobile, but not persistent, in both agueous and
‘terrestrial environmenis. Penoxsulam exists aimost exclusively in a disassociated siate a pH
values normally found in rjce paddy water, but not in 1erresiriajl environments where lower pH
values may be found. Penoxsujam degrades by two different transformation mechanisms,

“The continuous flow of water normally maintained through rice paddies to ensure
aerobic conditions is interrupted when holding times are required. Release of the paddv water
afier a holding time means that the conunuous flow is reinstaied, allowing paddv water from

adjacent fields 1o mix. Paddies are not drained afier holding times unless otherwise indicated by
nermal agronomic praciices.




producing thirteen different identified transformation products, for photolytic and biotic
degradation.

Persistence

Penoxsulam 1s not expected to be persistent in the environment. In aqueous environments,
penoxsulam is expected to be stable to hydrolysis, but to dissipate rapidly through aqueous
photolysis in clear shallow waters, and somewhat more slowly through biotic degradation when
sunlight has a limited ability to penetrate turbid waters, or when waters are shaded by trees,
riparian vegetation, and/or crop canopies. In terrestrial environments, penoxsulam is expected to
dissipate through soil photolysis and aerobic soil degradation.

Transport

Penoxsulam is expected to be very mobile in both aqueous and terrestrial environments, not
binding strongly to either soil or sediment. Submitted mobility data for three penoxsulam
degradation products (BSTCA, 5-OH-penoxsulam, and BST) indicate environmental mobility
roughly equivalent to the parent compound. However, there are no data regarding the mobility of
the remaining transformation products nor of combined parent/degradate residues. Penoxsulam

has low volatility indicating that atmospheric transport is, at best, a very minor route of
transportation. '

Transformation

Data are not available to fully characterize the complex, potential degradation pathways of
penoxsulam. Submitted laboratory studies demonstrate that penoxsulam transforms by
competing mechanisms, through several generations of degradation products. Examination of
the specific transformation products formed in the submitted laboratory studies suggests that the
more rapid photolytic transformation proceeds primarily through cleavage of the parent molecule
on, or adjacent to, the sulfonamide bridge. The slower biotic degradation pathway proceeds
primarily through fragmentation of the pyrimidine ring or its residues. This complex degradation
pathway of penoxsulam produces a large number of degradation products.

Only limited fate data are available for the penoxsulam transformation products. Six of
the thirteen identified transformation products failed to reach peak concentrations at study
termination: 2-amino-TP, BSTCA, 2-amino-TCA, SFA, sulfonamide and 5,8-di-OH
penoxsulam. These six compounds are potentially more persistent than the parent compound,
and would probably have reached even greater concentrations with time. Eleven of the thirteen
penoxsulam transformation products reported in laboratory studies are considered major
degradates: BSA, 2-amino-TP, TPSA, BSTCA methyl, BSTCA, 2-amino-TCA, 5-OH-
penoxsulam, SFA, sulfonamide, 5,8-di-OH and 5-OH 2 amino TP. Two of the thirteen
penoxsulam transformation products are considered minor degradates: di-FESA and BST.(see

Table 6A in Appendix A for the structure and ful] Chemical Abstract Service Names of the
penoxsulam transformation products).

Bioaccumulation

Bioconcentration in fish data are not available for either parent or degradates, but submitted
supplemental data do not suggest that penoxsulam will bioconcentration. Further, what

-
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accumulation that was observed in testing of crayfish was followed by rapid depuration. Given
penoxsulam’s proposed single annual application, this is unlikely to be an issue.

B.  Assessment Endpoints

Assessment endpoints are defined as “explicit expressions of the actua] environmenta)
value that is to be protected”. Defining an assessment endpoint involves two steps: 1) identifying

1. Ecosystem(s) Potentially At Risk

Ecosystems potentially at risk are expressed in terms of the selected assessment endpoints.
The typical assessment endpoints for screening-level pesticide ecological risks are reduced
survival, and reproductive and growth impairment for both aquatic and terrestrial animal species.
Aquatic animal species of potential concemn include freshwater fish and invertebrates,
estuarine/marine fish and invertebrates, and amphibians. Terrestrial animal species of potential

For terrestrial and semi-aquatic plants, the screening assessment endpoint is the
perpetuation of populations of non-target species (crops and non-crop plant species). Existing

reproductive success.

’ ' For aquatic plants, the assessment endpoint is the maintenance and growth of standing crop
or biomass. Measurement endpoints for this assessment endpoint focus on algal and vascular
plant (i.e., duckweed) growth rates and biomass measurements.

The ecological relevance of selecting the above mentioned assessment endpoints is as

follows: 1) complete €xposure pathways exist for these receptors; 2) the receptors may be e
potentially sensitive to pesticides in affected media and in residues on plants, seeds, and insects; | ;Zf?




and 3) the receptors could potentially inhabit areas where pesticides are applied, or areas where
runoff and/or spray drift may impact the sites because suitable habitat is available.

2.  Ecological Effects

Each assessment endpoint requires one or more “measures of ecological effect,” which are
defined as changes in the attributes of an assessment endpoint itself or changes in a surrogate
entity or attribute in response to exposure to a pesticide. Ecological measurement endpoints for
the screening-level risk assessment are based on a suite of registrant-submitted toxicity studies
performed on a limited number of organisms in the following broad groupings:

. Birds (mallard duck and bobwhite quail) used as surrogate species for terrestrial-
phase amphibians and reptiles,

. Mammals (laboratory rat),

. Freshwater fish (bluegill sunfish and rainbow trout) used as a surrogate for aquatic
phase amphibians,
. . Freshwater invertebrates (Daphnia magna),
. Estuarine/marine fish (Silverside),

. Estuarine/marine invertebrates (Crassostrea virginica and Americamysis bahia),

Terrestrial plants (comn, onion, ryegrass, wheat, cucumber, soybean, tomato, sugar
beets, cotton, and kale), and ~

. Algae and aquatic plants (Selenastrum capricornutum and Lemna gibba).

Within each of these very broad taxonomic groups, an acute and chronic endpoint is
selected from the available test data, as the data sets allow. Additional ecological effects data

were available for other taxa and have been incorporated into the risk characterization as other
lines of evidence. These data include:

. . Acute laboratory toxicity data on non-guideline freshwater invertebrates including
midges, and amphipods and

. Acute laboratory contact and oral toxicity on honeybees.

‘A complete discussion of all toxicity data available for this risk assessment and the
- resulting measurement endpoints selected for each taxonomic group are included in Section IIIL.B
of this document. A summary of the assessment and measurement endpoints selected to

characterize potential ecological risks associated with exposure to penoxsulam and its degradates
l is provided in Table 2.
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Table 2. Summary of Assessment and Measurement Endpoints

Assessment Endpointl

Measurement Endpoint

1. Abundance (i.e., survival, reproduction, and
growth) of bird populations

1a, Bobwhite quail acute oral LDy,

1b. Bobwhite quail and mallard duck subacute dietary
LDy

lc. Bobwhite quail and mallard duck chronic
reproduction NOAEC and LOAEC

5 Abundance (i.e., survival, reproduction, and
growth) of mammal populations

2a. Laboratory rat acute oral LD,

| 2b. Laboratory rat developmental and chronic

NOAEC and LOAEC

3. Survival and reproduction of freshwater fish and
invertebrate communities '

3a. Rainbow trout and bluegill sunfish acute- LCs,

b, Rainbow trout chronic {early-life) NOAEC and
LOAEC

3c. Water flea (and other freshwater invertebrates)
acute EC,,

34, Water flea chronic (life-cycle) NOAEC and
LOAEC

4. Survival and reproduction of estuarine/marine fish
and invertebrate communities

45.. Sheepshead minnow acute LCy

4b. Estimated chronic NOAEC and LOAEC values
based on the acute-to-chronic ratio for freshwater fish

4c. Eastern oyster and mysid acute 1Cy
4d. Mysid chronic (life-cycle) NOAEC and LOAEC

5, Perpetuation of populations of non-target terrestrial
and semi-aquatic species (crops and non-crop plant
species)

5a. Monocot and dicot seedling emergence and
vegetative vigor EC;; values

6. Survival of beneficial insect populations

6a. Honeybee acute contact LDy

7. Maintenance and growth of standing crop or
biomass of aquatic plant populations

7a. Algal and vascular plant (i.e., duckweed) EC,,
values for growth rate and biomass measurements

LDy, = Lethal dose to 50% of the population.

NOAEC = No observed adverse effect level.

LOAEC = Lowest observed adverse effect level. -

LC,, = Lethal concentration to 50% of the population.
 EC,/ECs= Effect concentration to 50%/25% of the population.

C. Conceptual Model

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 trans

formation (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, and the determination of potential exposure routes (e.g.,

ingestion, inhalation, dermal absorption).




Ecological receptors that may potentially be exposed to penoxsulam and its degradates
include terrestrial and semi-aquatic wildlife (i.e,, mammals, birds, and reptiles), terrestrial and
semi-aquatic plants, and soil Invertebrates. In addition to terrestrial ecological receptors, aquatic
receptors (e.g., freshwater and estuarine/marine fish and invertebrates, amphibians) may be
exposed to potential migration of pesticides from the site of application to various watersheds
and other aquatic environments via release or granular/spray drift. However, because /_,-—--“

penoxsulam is an ALS inhibitor, it is not anticipated to be very toxic to aquatic or terrestial
animals. s

-

The main sources in the environment for the stressor, the post-emergence herbicide
penoxsulam, are through direct application to either wet- or dry-seeded rice crops, and through
spray drift. Unlike terrestrial row crops, the major growth and development phases for a rice

For terrestrial plants in terrestrial settings, exposure is assumed to occur through direct
spraying or drift. The assessment endpoints considered are vegetative vigor and seedling
emergence. For terrestrial plants in semi-aquatic settings, the possibility of exposure from
release of paddy water to low lying areas cannot be ruled out. This release is modeled based on
the presumption that one acre of paddy water is released onto one acre of non-target plants. The
endpoint evaluated is seedling emergence, Spray drift is modeled as for terrestrial settings.

holding inferval is likely. Modeling is also conducted to ascertain the holding period which

The conceptual site model is shown in Figure 1.
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D. Key Uncertainties and Information Gaps

There is currently no peer-reviewed modeling approach within EFED that takes into
account transformation and/or degradation processes while estimating chronic pesticide
concentrations in rice paddy water. Dow AgroSciences has submitted a document (MRID
458308-11) that addressed the modeling of chronic surface water concentrations of penoxsulam
from the proposed use on rice. With some modification, Dow used an approach similar to

A potentially major gap in this risk assessment is a Jack of fate and ecological effects
information on many of the degradates. On the one hand, only one treatment per season was

combination of these two pieces of information would suggest at least some of the degradates
may provide some of the needed phytotoxicity. Studies were not submitted for many of the

conditions. Furthermore, mobility data submitted for three penoxsulam transformation products
(BSTCA, BST, and 5-OH-penoxsulam) indicated mobility roughly equivalent to that of the
parent compound, penoxsulam. However, laboratory data are not available to quantitatively
determine the degree of mobility for seven identified transformation products under
environmental conditions. -

III.  Analysis (Selection and E valuation of Data For Risk Characterization)
A. Exposure Characterization
1.  Evaluation of Aquatic and Terrestrial Fate Studies
Identiﬁcaiion of Endpoints

A reported vapor pressure of 9.55 x 10" Pa at 25°C indicates that volatilization is not
expected to be significant for penoxsulam in the environment.

In aqueous environments, penoxsulam is stable to hydrolysis at PH 5, pH 7 and pH 9.
Penoxsulam is expected to dissipate in clear shallow waters throngh aqueous photolysis.
Laboratory data indicate that the four photolytic half-lives reported for penoxsulam in water
range from 1.5 to 3.1 days between PH 7 and pH 8, and 14 days at pH 5.8. A reported pK, value
of 5.1 suggests that pH may have an effect upon the photolytic half-life. However, the paddy
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water in a cropped plot is known to rapidly equilibrate to at or above a pH 7 within a few hours
of flooding, so pH should not significantly impact photolysis. Penoxsulam is expected to -
dissipate more slowly through biotic degradation when sunlight has a limited ability to penetrate

colored or turbid waters, or when waters are shaded by trees, riparian vegetation, and/or crop
canopies.

In terrestrial environments, penoxsulam is expected to dissipate through soil photolysis and
biotic degradation. Penoxsulam has photolytic half-lives of 19 and 109 days, on the two soils
studied at pH 6 + 0.2. Aerobic soil metabolism was studied in three soils. The resulting three
half-lives calculated through linear regression of log transformed data were 34 days, 43 days, and
118 days. Aerobic aquatic metabolism, the principal biotic degradation mechanism in rice
paddies, was studied in six soil/water test systems. The six total system half-lives calculated
through linear regression of log transformed data ranged from 16 to 38 days. Anaerobic aquatic
metabolism, a degradation mechanism only anticipated in non-target environmental
compartments, was studied in three soil/water test systems. The three total system half-lives
calculated through linear regression of log transformed data were 5 days, 7 days, and 11 days.

Penoxsulam is expected to be very mobile in the environment. The soil to water
partitioning coefficients (K,) derived from the seventeen soils and one sediment studied ranged
from 0.13 to 4.69, with an average value of 0.92 and a standard deviation of 1.07. However, if
one excludes sand, volcanic, and Canadian soils which are not typical of rice growing regions, K,
values range from 0.13 to 1.96, with an average value of 0.62 and a standard deviation of 0.53.

Submitted mobility data for three penoxsulam degradation products, BSTCA, 5-OH-
penoxsulam, and BST, indicate environmental mobility roughly equivalent to that of the parent
compound. The soil to water partitioning coefficients (K) for BSTCA derived from the six soils
studied ranged from 0.085 to 4.4. The soil to water partitioning coefficients (K,) for 5-OH-
penoxsulam, derived from the eight soils studied ranged from 0.14 to 1.4. The soil to water
partitioning coefficients (K ) for BST derived from the eight soils studied ranged from 0.075 to
0.61. However, there are no data regarding the degradation rates of other penoxsulam
degradation products or the mobility of the remaining transformation products or of combined
parent/degradate residues. Table 3 summarizes the environmental fate properties of penoxsulam.
Information regarding the environmental fate studies used in this report is detailed in Appendix
A. Table 4 summarizes the penoxsulam transformation products identified in the submitted data.




Table 3 - Summary of Environmental Fate Properties of Penoxsulam Used in Assessment

Value

Study Type Test Systen Study Study Status
MRID
Hydrolysis --t,, stable pH 5, 7, 9 buffers / natural waters 45830721 acceptable
Photodegradation 1.5 days, pH 7 buffer, 45834801, ° supplemental,
in Water -- _tm ‘1.5 days, pH 7.8 natural waters, )
3.1days, pH 7 AR pond water, 45830722 supplemental
14 days  pH 5.8 flocded soil '
Photodegradation 19 days, flooded silt loam, 45830723 supplemental
on Soil -t 109 days  silty clay loam
Aergbic Soil 34 days, AR silt ioam 45830724 acceptéble
Metabolism ~t,, 43 days, CA clay loam,
118 days ND loam
Anaerobic Aquatic 5 days, AR pond water / silt loam clay sediment, 45830725 acceptable
Metabolism 11 days, AR pond water / silt loam soil,
-ty (total system) 7 days distilled water / silty loam soil (taly)
Aerobic Aquatic 16days, AR pond water / siit loam clay sediment, 45830726 acceptable
Metabolism 29 days, AR pond water / silt loam soil,
== ) (total system) 13 days, Italian channel water / loam sediment,
38 days, French lake water / sand sed.,
30 days, HPLC water / volcanic loam soil {Japan),
31days  HPLC water / loam soil (Japan)
Adsorption/Desorp  0.37, AR Silt loam 45830801, acceptable,
tion — K, 0.56, Sandy clay loam (Japan), 45834802, supplemental,
0.49, CA Clay loam (aged column
045, ND Loam, (ND, USA) n}"ll?_ﬂi_‘ygmdy
. of limite
1.96, Silty clay loam (Italy), value)
0.48, Silty ¢lay loam (France),
0.16, Sandy clay loam (UK), supplemental
0.32, Sandy loam (Italy), 45830802 (BSTCA,
1.4, AR Silty clay sediment BST,
- 0.51, Sandy loam (Brazil), 5-OH-
0.64, Clay loam (Brazil), penoxsulam)
0.13 Sandy clay loam (Brazil)
Bioconcentration 0.02 crayfish (Procambarus clarkii), 14 days, at 45830001 acceptable
in Aquatic, Non- mL/g 0.5 ppm under flow-through conditions
Target Organisms - :
BCF
Aquatic Field 16 days, AR bareground plot, dry seeded (liguid), 45830804, supplemental,
Dissipation 16 days, AR cropped plot, dry seeded (liquid),
-, (total system) 5 days, CA bareground plot, water seeded (liquid), ‘
10 days,  CA cropped plot, water seeded (liquid), / 4
4 days CA cropped plot, water seeded (granular) 45830805 acceptable




Study Type Degradates Maximum Major / Maximum at Study Study
% Applied Minor Termination* MRID
Photodegradation BSA, O 36%, major, 1o, 45834801,
in Water 2-amino TP, 18%, major, no,
TPSA, 56%, major, no, . 45830722
2-amino-TCA, 85%, major, yes, '
' 5-OH, 2-amino TP, 32%, major, no,
BSTCA methyi, 12%, minor, no,
BSTCA, 7.2%, minor, no,
di-FESA 7.6% minor no
Photodegradation BSTCA, 11%, major, no, 45830723
on Soil 2-amino TP, 10%, major, yes,
BSaA, 8.1%, minor, ~ no,
“Co, 3.2% minor yes
Aerobic Soil BSTCA, 37%, major, yes, 45830724
Metabolism 5 -OH-penoxsulam, 63%, major, no,
SFA, 15%, major, ves,
sulfonamide, 339, major, . yes,
4Co,, 16%, major, yes,
BSTCA methy], 1.4%, minor, no,
BST 6.3% minor no _
Anaerobic BSTCA, 25%, major, no, 45830725
Aquatic BSTCA methy], 13%, major, no,
Metabolism S-OH-penoxsulam, 42%, major, no,
5,8-di OH, 11%, major, yes,
BST, 4.8%, minor, ne,
“Co, 1.2% minor yes
Aerobic Aquatic S-OH-penoxsuIam, 40%, major, no, 45830726
Me1abolism BSTCA, 39%, major, yes, '
- “co, 2.4% minor yes

*Maximum % of applied reported at study termination indicates that amounts may have continued to increased with time

Study Classification




toxicological concern which formed in the paddy water partitioned Into the sediment or degraded.
However, in spite of these deficiencies, no additional €nvironmental fate data are required at this
time.

Study Variabiliry

2. Aquatic Organism Exposure Modeling
General Approach '

SSince penoxsulam is a single application pesticide, the maximum single application is
the annual application rate.
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000 kg ha” when the sediment bulk density was assum

Plied per ha of paddy, V115 1.067 x10° L ha!
(10.16 cm) deep, and includes the pore space in
diment, m__, is the amount found in

the top 1
edtobe 1.3

(Brady,




(MRID 458308-11), proposed use of total system aquatic field dissipation rates to estimate
suggested holding times. Because these rates were generally consistent with laboratory data,
EFED also modeled decay using these rates®.

Criteria For Scenario Selection

The interim approach described in this assessment is substantially independent of the
location of US rice production. Consequently, no additiona] scenario development is required.

Model Results

exceed the values estimated for the parent, penoxsulam, using the interim methed. Individual
EECs were not calculated for any transformation product,

Modeling aquatic concentfations using the standard Tier 1 model, SCI-GROW, estimated
parent-only ground water concentrations of 0.67 ppb (ug/L). Even so, EFED does not regard

ground water contamination from g pesticide applied to rice to be a significant route of
dissipation. ‘

*EFED Response to Registrant Request for a Seven (7) Day Holding Period for Propanj]
Use in Rice Paddies; DP Barcode: D290202; PC Code: 028201; 9/11/03.

’Dow estimates for EECs differed significantly from EFEDs due to the use of
mappropriate values for both degradation and partitioning, and incorporation of a holding period
which is not supported by the current labels,

19




Estimated Holding Times Necessary to Reduce Aquatic Concentration
Paddy Water to Levels Below E cological Effects LOCs

s of Penoxsulam in Rice

Estimated values of residual penoxsulam in paddy water are plotted below considering

- degradation due to aqueous photolysis only (Fi gure 2), degradation following the rate reported
for the 90% confidence interval in the paddy water phase of submitted aquatic field dissipation

studies (Figure 3), and the degradation following the rate reported the total system of submitted

aquatic field dissipation studies (Figure 4). Total system aqueous field dissipation rate differs

from the aqueous phase dissipation in that the total system dissipation half-lives are calculated

reduce the degradation rate by limiting the amount of solar energy impinging upon the aquatic
phase of the systern. Use of the total system half-lives combines concentrations temperately
residing in sediment with concentrations present in paddy water. The most realistic approach is

Figure 2: Estimated Concentrations for Paddy Water for Dry-Seeded Rice Using Photolysis
Degradation Rate

\

Dissipation of Penoxsulam Assuming Aqueous
Photolysis Degradation Rate

35 .

30 —= —
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Figure 3: Estimated Concentrations for Paddy Water for Dry-Seeded Rice Using Aquatic Field
Dissipation Paddy Water Degradation Rate

Dissipation Penoxsulam Assuming Aquatic Field j
Dissiapation Paddy Water De gradation Rate

0 5 10 15 20 25 30
Time (days)

Figure 4: Estimated Concentrations for Paddy Water for Dry-Seeded Rice Using Aquatic Field
Dissipation Total Systemn Degradation Rate

Dissipation of Penoxsulam Assuming Aquatic Field
Degradation Rate

5 10 15 20 25 30
Time {days)

Monitoring Information

Penoxsulam is a new chemical being proposed for registration. Therefore, no surface Water
monitoring data are currently available. Nevertheless, aquatic field dissipation half-lives were
generally consistent with submitted laboratory data. Penoxsulam dissipated from dry seeded rice
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paddies with calculated, tota] System half-lives of 16 days for each of the two test sites.
Penoxsulam dissipated from the three water-seeded test sites where abiotic transformation would
be expected to have a more dominant influence with calculated half-lives of 4 days, 5 days and

3. Terrestrial Organism Exposure Modeling
General Approach

Terrestrial wildlife €xposure estimates are typically calculated for bird and mammals,
emphasizing a dietary €Xposure route for uptake of pesticide active ingredients. These exposures

are considered as Surrogates for terrestrial-phase amphibians as well ag reptiles. For exposure to

spreadsheet mode] (EL-FATE) that calculates the decay of a chemical applied to plant surfaces

P
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Model Results

Table 5. Estimated Environmental Concentrations (EECs) on avian and mammalian food
items (ppm) immediately following an application of 0.044 1bs a.iJ/A. !

_ EEC (ppm) EEC (ppm)
Food Items Predicted Maximum Predicted mean Residue
Residue
Short grass 11 3.7
Tall grass 4.8 1.6
Broadleaf plants / Insects? 5.9 2.0
Seeds 0.66 0.31

' Predicted maximum and mean residues are based on Hoerger and Kenaga (1972) as modified by Fletcher e al.
(1994). :

? The surface to volume ratios of broadleaf plants and insects are similar, therefore, the residues may be similar.

Granular applications

Birds and mammals in the field may be exposed to seed treated with pesticides by ingesting
granular pesticide directly with the diet. They also may be exposed by other routes, such as
incidental ingestion of contaminated soil, dermal contact with treated seed surfaces and soil
during activities in the treated areas, preening activities, and ingestion of drinking water
contaminated with pesticide. Traditionally, EFED has only considered ingestion of pesticide
granules as a route of exposure. There are two Teasons such an analysis was not undertaken for
penoxsulam. First, penoxsulam is not being proposed for a seed treatment, nor is it being
formulated with a grain or other material attractive to birds or smal] mammals. Consequently, the
chances of more than incidental consumption of the granular are limited. Secondly, acute
toxicity was not demonstrated, nor expected, for penoxsulam and its degradates.

B. Ecological Effects Characterization

In screening-level ecological risk assessments, effects characterization describes the types
of effects a pesticide can produce in an organism or plant. This characterization is based on
registrant-submitted studies that describe acute and chronic toxicity effects for various aquatic
and terrestrial animals and plants. In addition, other sources of information, including reviews of

the open literature and the Ecological Incident Information System (EIS), may be used to further
refine the characterization of potential ecological effects.

Appendix D summarizes the results of the registrant-submitted toxicity studies used to
characterize effects for this risk assessment. Toxicity studies reported in this section do not
represent all species of birds, mammals, or aquatic organisms. Only a few surrogate species for
both freshwater fish and birds are used to rcpresent all freshwater fish (2000+) and bird (680+)
species in the United States. For mammals, acute studies are usually limited to Norway rat,
Estuarine/marine studies are usually limited to a crustacean, a mollusk, and a fish. Neither
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reptiles nor amphibians are studied. The risk assessment assumes that avian and reptilian
toxicities are similar. The same assumption is used for fish and amphibians.

1. Evaluation of Aquatic and Terrestrial Ecotoxicity Studies

Testing of the active ingredient suggest that penoxsulam is practically nontoxic to
freshwater fish, birds, mammals, and honeybees on an acute basis. In many tests, no adverse
effects were seen at highest tested levels. Consequently, toxicity category labels reflect the
highest possible risk nomenclature, rather than a clear demonstration of toxicity at that level. For
instance, the degradate TPSA was only tested on the bluegill to a level of 1.4 ppm. An LC50 for
the bluegill of 1.4 ppm would result in the toxicity category of “Moderately toxic”. In actuality,

the LC50 could be much higher and justify a classification of anything up to “Practically
nontoxic™.

Because penoxsulam is an ALS inhibitor, it does have an effect on plants. For these cases,
there is a greater liklihood that indicated classifications are the proper ones. There also is some
potential for greater concern with respect to invertebrates. In both of these cases, lack of
information on the degradates limits the evaluation of the ecotoxicity of penoxsulam.

Acute Toxicity to Freshwater Fish

Studies using the rainbow trout, carp, and the bluegill sunfish were used to evaluate acute
toxicity. The rainbow trout and bluegill sunfish acute studies are consistent with Guideline §72-
1(a) and §72-1(c) requirements and are classified as core. The acute study using the common
carp is classified as supplemental because this species is not recognized as acceptable for use in
acute toxicity studies of freshwater fish. No adverse effects were noted in any of these studies.
Information on degradates was not provided. The results are tabulated below in Table 6.

Chronic Toxicity to Freshwater Fish

A freshwater fish early life stage study using the fathead minnow (Pimephales promelas)
was submitted. No treatment-related effects on hatchability, survival, and/or terminal growth
parameters were observed. The NOAEC was 10.2 ppm, the highest level tested. Although this

study is scientifically sound, it is classified as supplemental because a LOAEC value was not
determined.

Toxicity to Freshwater Invertebrates

The Daphnia magna, as well as a midge (Chironomus sp.), and an amphipod (Gammarus
sp.) were used to study the toxicity of technical penoxsulam to freshwater invertebrates. The
toxicities of an end-use product and several degradates were studied with the water flea. The

48-hr EC,, value for D. magna with the technical grade product is >98 ppm. This study fulfills
the §72-2 guideline. ' .
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Table 6. Freshwater Fish

- Acute and Chronic Aquatic Toxi‘city Data.

25

Acute Toxicity Chronic To.xicity
Species and
Chemical 96-hr LC,, Toxic NOAEC Endpoints
(ppm) Category (mg/L) (MRID)
(MRID)
Rainbow Trout Oncorhynchus mykiss
Technical grade >102 Practically None
‘ Nontoxic
(45834804)
Degradates and None
End-use
products
Bluegill sunfish Lepomis macrochirus
Technical grade >103 Practically None
Nont_oxic
(45831010)
GF-443' >147 Practically
Nontoxic
(45831011)
Degradate None
Common Carp Cyprinus carpiop
Technical grade >101 Practically None
Nontoxic
(45831009)
Degradates and None None
End-use
products -
Fathead minnow Pimephales promelas
Technical grade None None 10.2 None (45831027)
'GF-443 is the liquid formultion containing 21.7% penoxsulam ‘




Several studies were submitted on the acute toxicity of the degradates of penoxsulam to D,
magna. Seven of them, the studies op BSTCA, BST, 5-hydroxy-XDE-638", 2-amino-TP, TPSA,
(5-OH, 2-amino-TP), and BSA, were acceptable for risk analysis. Their 48-hour EC,, values

Table 7.

Acute Toxicity to Estuarine/Marine Figh

crustacean. The estuarine/marine fish acute toxicity study on the Silverside (Menidia beryllina) was

done using the active ingredient. No impacts were observed. The results are tabulated below in
Table 8.

Acute Toxicity to Estuarine/Marine Invertebrates

Acute penoxsulam toxicity data are available for the mysid (Americamysis bahia) and the
Eastern oyster (Crassostrea virginica), and are summarized in Table 8. The 96-hour mysid LC,,
is 114 ppm; therefore, penoxsulam is classified as practically nontoxic to estuarine/marine

Crustaceans on an acute €Xposure basis. The acute mysid study is scientifically sound and jg
consistent with Guideline §72-3(c) requirements,

A study with the eastern oyster found that penoxsulam is practically nontoxic to mollusks,
with an LC,, of >127 ppm, a NOAEC of 127 ppm. After 96 hours of exposure, there was one

mortality in the control and no mortalities in the treatment groups. No statistically significarit
reductions in shell deposition were observed at any leve].

Chronic T oxicity to Estuarine/Marine Fish
No data were submitted. Requirements are reserved.

Also referred to by its common name, 5-OH-penoxsulam.
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Table 7. Freshwater Invertebrates - Acute and Chronic Aquatic Toxicity Data.

Acute Toxicity Chronie Toxicity
Species and 48-hr EC,, Toxicity Category NOAEC . Endpoints
Chemical (ppm) . {MRID) {(ppm) (MRID)
Water flea Daphnia magna
Technical grade >98 Slightly Toxic :
(45831012) 3.0 Live young
(45831026)
BSTCA >100 Practically Nontoxic
(45831014)
BST- >96 Slightly Toxic
(45831018)
5-hydroxy-XDE-638 >1 Moderately Toxic
(45831013)
2-amino-TP >1 Moderately Toxic
(45831014)
TPSA >1.4 Moderately Toxic
(45831018)
5-0OH,2amino-TP >1 Moderately Toxic
(45831016)
BSA >1.6 Moderately Toxic
' (45831017)
Midge Chironomus sp.
Technical grade > 140 Practically Nontoxic 7.1 Development
(45831102) (45831102)
Amphipod Gammarus sp.
Technical grade >126 Practically Nontoxic
(45831021)

Chronic Toxicity to Estuarine/Marine Invertebrates

Chronic toxicity testing was performed on the mysid (dmericamysis bahia). Statistically
significant effects were seen at all tested levels for male dry weight. At the lowest tested level of
8.1 mg/L, there was a 20% reduction in male body weight versus the controls. At $9 mg/L and
higher levels much higher male weight loss was seen and statistically significant reductions in
number of young/female/day were also observed. At 119 mg/L, effects were seen on the length of
both sexes. Data were not provided on male survival, nor on sex distribution of offspring.
Because no NOAEC was identified, the study is classified as supplemental.
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Table 8. Estuarine and Marine Animals - Acute and Chronic Toxicity Data.

Acute Toxicity Chronic Toxicity
96-hr LC,, Toxicity Category NOAEC Endpoints
Species and (ppm) (MRID) {mg/L) (MRID)
Chemical ' \
Silverside Menidia beryllina _
Technical grade >129 Practically Nontoxic
(45831022)
Eastern oyster Crassostred virginica
Technica] grade >127 Practically Nontoxic |
_ (45831023)
Mysid Americamysis bahia
Technical grade 114 Practically Nontoxic <8.1 ~ Male dry weight
‘ (45831024)

Chronic Toxicity to Freshwater In vertebrates

A freshwater aquatic invertebrate life-cycle study using the TGAI was submitted for
penoxsulam using the preferred species Daphnia magna and summarized in Table 7. Mortality
and immobilization data were not analyzed because less than 50% mortality and immobilization
occurred during the test. However, a statistically-significant reduction in the number of live
offspring produced was observed at the 9.8 Ppm a.i. level. Based on the number of live offspring
(the only endpoint affected), the NOAEC and LOAEC values were 3.0 and 9.8 ppm a.i.,
respectively. The study is scientifically sound, consistent with Guideline §72-4(b), and is

classified as core. A chronic study with a midge found an ECs, (development rate) of >140 mg
a.1l/L and a NOAEC of 7.1 mga.i/L.

Toxicity to Aquatic Plants

Acute plant toxicity data are presented in Table 9 below. Studies using the technical grade
product, end-use products, and degradates were submitted for vascular and nonvascular plants.

As shall bé discussed in greater detail in the uncertainties section, data were not provided on the
sulfonamide and SFA degradates.
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Table 9. Aquatic Plants - Acute Toxicity Data

Species and MRID Acute EC,, NOAEC EC, Affected
Chemical (mg/L) . (mg/L) (mg/L) Endpoint
Vascular plants- Duckweed Lemng gibba
Technical grade 45831120 0.003 - 0.001 0.0007 Nutmber of fronds
BSTCA 45831106 >10 10 ND None
5-hydroxy-XDE- 45831104 >11 0.22 0.095 Number of fronds
638
BST 45831105 >6.2 <0.1 ND! Number of fronds
Growth rate
2-amino-8-methoxy| 45831108 >1.25 1.25 ND None
Tier 1 .
2-amino-TP Tier 1 | 45831111 >1.0 | 1.0 ND None
BSA Tier1 45831110 >1.6 1.6 ND None
TPSA Tier 1 45831109 >1.4 14 ND None
Nonvascular plants- Green algae Selenastrum capricornutum
Technical grade 45834805 0.092 0.005 0.007 Cell density
GF-443 45831107 0.054 0.009 0.005 Biomass
BSTCA 45831119 >10 : 10 ND None
BST 45831117 >9.6 3.9 ND Growth rate
' Biomass
5-hydroxy-XDE- 45831118 >10 10 ND None
638 _ _
TPSA 45831113 >1.4 1.4 ND None
5-OH,2-amino-TP | 45831114 >1.0 1.0 ND None
BSA 45831112 >1.6 1.6 ND None
2-Amino TP 45831115 >1.0 1.0 ND None
Nonvascular plants- Freshwater diatom Navicula pelliculosq -
Technical grade 45831121 >49.6 49.6 ND None
Nonvascular plants- Freshwater alga Anabaeng Slos-aquae : .
Technical grade 45831122 0.27 0.194 0.027 Cell density
Biomass
Nonvascular plants ~ Tier ] Saltwater diatom Skeletonema costatum
Technical grade 45831123 >46.7 2.33 043 Cell Density
Biomass
TPSA 45831113 >1.4 14 ND None
5-OH, 2-amino-TP | 45831114 >1.0 1.0 ND None
2-Amino TP 45831115 >1.0 1.0 ND None
BSA 45831112 . >1.6 1.6 ND None

'Not determined because hon-monotonic response,
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Acute Toxicity to Aquatic Plants
Vascular plants

The vascular plant used was duckweed (Lemna gibba). The technical’s acute EC,, and EC,;
were 0.003 mg/L and 0.0007 mg/L, respectively. Its NOAEC was 0.001 mg/L. The most
sensitive effect for duckweed was the number of fronds. No studies of the effect of the end-use
product, GF-443, on a vascular plant were submitted. The toxicities of the degradates BSTCA,
5-hydroxy-XDE-638, BST, 2-amino-8-methoxy , 2-amino-TP, BSA, and TPSA were studied. A
NOAEC was not obtained for BST at 0.1 mg/L, but all other toxicities were demonstrated to be

less than that of the technical. It is not expected that BST would be more toxic than the technical
based on the level of response.

Nonvascular plants

. The active ingredient affected the green algae Selenastrum capricornutum by reducing its
cell density. The EC,, was 0.092 mg/L, NOAEC was 0.005 mg/L, and the ECgs was 0.007 mg/L.
‘The most sensitive end point was cell density. The end use product, GF-443, had essentially the
same toxicity. Its ECy,, NOAEC, and EC,, values were 0.094, 0.009, and 0.005 mg/L,
respectively and the most sensitive end point was biomass. The penoxsularn degradates BSTCA;
BST; 5-hydroxy-XDE-638; TPSA; 5-OH,2-amino-TP; BSA; and 2-Amino TP were not as toxic
as the parent material. A

The effect of the technical grade product was also studied on the diatom Navicula
pelliculosa, the freshwater alga Anabaena flos-aquae, and the saltwater diatom Skeletonema
costatum. The most sensitive was Anabaena flos-aguae, which had a NOAEC of 0.194 mg
a.i/L, an ECy, of 0.27 mg a.i/L, and an ECy; of 0.027 mg/L and affected cell density. Of these

species, only Skeletonema costatum had study reports for degradates, none pf which exhibited a
toxic response. :

Toxicity to Terrestrial Animals

Eight studies on the toxicity of penoxsulam were submitted and are being used for risk
characterization. The results are presented below in Table 10. The registrant submitted two
acute and dietary toxicity studies with the technical grade product and one with the end use
product GF-443. Al found that the stressors were practically nontoxic to birds. The only
observed effect in any of the studies was a statistically significant reduction of feed consumption
on the first three days of the testing of acute oral toxicity of GF-443 to the bobwhite quail.

Chronic toxicity of the technical grade was tested on both the quail and the duck. An avian
dietary study on the bobwhite quail found a NOAEC of 231 ppm. Effects were observed for food
consumption and body weight gain. A study on the mallard duck found a NOAEC of 501 mg/kg.
The endpoint of concern was male body weight gain. No reproductive effects were observed.

Acute oral toxicity of the technical grade was tested at a dose level of 5000 mg/kg. Five
male and 5 female Fischer 344 rats were used in the study. No animals died during the study.
Clinical abnormalities were transient and only observed in a few animals. Chronic mammalian
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testing of the technical grade in a two generation reproductive test of the Norway rat found a
NOAEC of 600 ppm. The effect observed was delay of preputial separation in F, males. This is a

developmental

delay effect.

Table 10. Acute and Chronic Toxicity for Terrestrial Animals.

Acute Toxicity Dietary Toxicity Chronic Toxicity
LDy  Category LCsy Category NOAEC Endpoints

Species and (ppm} (MRID) (mg/kg) (MRID) (ppm)
Chemical (MRID)
Northern bobwhite quail Colinus virginianus
Technical >2,025 Practically >4,411 Slightly 231 Food consumption,
grade Nontoxic ' Toxic (45831006)  Male & female body

(45830928) (45831002) weight gain

GF-443 2,190  Practically
Nontoxic

(45831001)
Mallard duck Anas platyrhynchos
Technical >1,900 Practically >4310 Slightly 501 Adult male body
grade Nontoxic Toxic (46276401) weight

{45830929) (45831003)
GF-443 None
Norway Rat Rattus norvegicus
Technical >5000 (45830812) 600
Grade mg'kg bw (45830920)
Honey bee Apis meliferus
Species Acute Contact
Chemical (ng/bee contact) MRID
Technical >100 45831124
grade

GF-443 >22 45831127

Toxicity to Terrestrial Plants

Studies (MRID 45831116) on the toxicity of penoxsulam to terrestrial plants were
submitted. The data are presented in Tables 11a and 11b for seedling emergence and vegetative
vigor, respectively. Testing was not provided on the end usc product. Rather, testing was
conducted on a 16% crop oil concentrate of penoxsulam. Both studies were scientifically sound

and fulfilled the guideline requirements for seedling emergence and vegetative vigor studies
(Guidelines 123-1 (a & b; TIER II)).
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Table 11a

. Terrestrial Plants- Tier II Data, Seedling Emergence.

Shoot.length Shoot weight Most
(g ai/ha) (g at/ha) Sensitive
Species NOAEC ECy; | ECys [NOAEC | EC EC,; | Parameter | Slope

Dicots .

Sugarbeet 1.2 2.5 5.5 ].2%%* 1.1 3.2% Weight 2.2
Cotton 33 ND >33 33 ND >33 None n/a
Soybean 33 ND >33 33 ND >33 None /a

{Cucumber 33 " ND >33 33 ND >33 None n/a

Kale 3.7 39 11 3.7 23 6.7 Weight 2.1
Tomato 3.7 4.9 18 3.7 32 11 Weight 1.8
Monocots

Onion 37 0.28 6.2  0.41%*  0.066 1.1%* - Weight 0.79
Wheat 100 ND >100 100 ND >100 None n/a
Corn 100 ND >100 100 ND >100 None n/a
Ryegrass 33 ND  >100 33 ND >33 None n/a
* Most sensitive EC25 dicot  ** Most sensitive EC25 monocot  *** Most sensitive NOAEC dicot
**++ Most sensitive NOAEC monocot

Table 11b. Terrestrial Plants- Tier II, Vegetative Vigor

Shoot length Shoot weight Most
(g ai/ha) (g ai/ha) Sensitive
Species |NOAEC | ECys | EC,s |NOAEC ECs EC,; |[Parameter| Slope

Dicots

Soybean 3.7 1.9 4.4 . 2%%* 2.1 3.9% Weight 3.7
Sugarbeet  11.1 6.4 20 1.2 1.7 4.6 Weight 23
Tomato 37 1.5 8.0 1 2%** 3.0 8.1 Length 1.3
Cotton 37 11 73 33 35 >100  Length 12
Cucumber 33 32 63 33 21 49 Weight nd.
Kale 3.7 3.2 10 3.7 3.6 8.6 Weight 2.6
Monocots

Ryegrass 33 ND >100  OQ.41xw** 0.08 17** Weight 0.42
Com 100 ND >100 100 ND >100 None n/a
Wheat 100 ND  >100 100 ND >100 None n/a
Onion 37 7.8 36 11 20 31 Length n.d.

' Weight

* Most sensitive EC25 dicot

**** Most sensitive NOAEC monocot

** Most sensitive EC25 monocot

*** Most sensitive NOAEC dicot




Seedling emergence

Based on the results of the Tier IJ terrestrial plant toxicity studies, it appears that both
monocot and dicot species of non-target plants are very selective with respect to sensitivity to
penoxsulam, particularly for the seedling emergence test. In the seedling emergence test, six out

Vegetative vigor ,

In the vegetative vigor test, two monocot species ( corn and wheat) showed no sensitivity
to penoxsulam at maximum concentrations of 100 g a.i./ha. Of the species that were sensitive to
treatment, EC,s values for the most sensitive dicot (soybean) and monocot (ryegrass) were 3.9
and 17 g a.i./ha. Both vegetative vigor endpoints were based on shoot weight.

2. Open Literature Review

Because penoxsulam is a new active ingredient, which has not yet been produced, no
evaluation of the open literature was conducted. '

3. Incident Data Review

Since penoxsulam has never been registered, a search of the incident data base was not
performed.

IV. Risk Characterization
Risk characterization is the integration of exposure and effects characterizations to

determine the ecological risk from the use of the pesticide and the likelihood of effects on aquatic

3

are compared to the Agency’s levels of concern (LOCs). These LOCs are the Agency’s
interpretive policy and are used to analyze potential risk to non-target organisms and the need to
- consider regulatory action. These criteria are used to indicate when a pesticide’s use as directed
on the label has the potential to cause adverse effects on non-target organisms. Appendix E of
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this document summarizes the LOCs used in this risk assessment. Appendix F provides detailed
spreadsheets of all derived RQs for non-target species,

1. Risk Quotient
Nontarget Aquatic Animals and Plants

Surface water concentrations resulting from penoxsulam application to selected crops were
predicted with the previously described preliminary rice exposure model. Because of the manner
in which rice is grown all EECs were determined to be 0.045 ppm. The peak EEC was 0.045
ppm. The peak EEC was then compared to acute toxicity endpoints to derive acute RQs. This
EEC was also compared to chromic toxicity endpoints (NOAEC values) to derive chronic RQs
for freshwater and for estuarine/marine organisms. Acute and chronic RQs for freshwater and
estuarine/marine organisms are summarized in Tables 12 through 14, respectively.

For aquatic vascular and non-vascular plants, peak EECs were compared to acute EC,, and
NOAEC toxicity endpoints to derive acute non-endangered and endangered species RQs,

respectively. Acute non-endangered and endangered species RQs for aquatic vascular and non-
vascular plants are summarized in Table 15. '

For the current application rates of penoxsulam to rice, acute LOCs are exceeded only by
the technical grade product and the end use product GF-443 on the vascular plant, duckweed
(Lemna gibba), and the green alga Selenastrum capricornutum.

Risk to Freshwater Fish

The acute and chronic risk quotients were determined for freshwater fish. A chronic risk
quotient was also determined for one species. The RQs are tabulated below. No freshwater fish
acute or chronic LOCs were exceeded. No studies were submitted using a degradate.

\

Risk to Freshwater Invertebrates

Three species of freshwater invertebrates were studied. The calculated acute and chronic
risk quotients are tabulated below. No acute or chronic Levels of Concern were exceeded in the
studies on freshwater invertebrates. Studies were done on Daphnia magna; the preferred species,
but studies were also submitted using an amphipod (Gammarus sp.) and a midge (Chironomus
sp.). Studies using the technical grade product were done for all three species. Several

degradates were also assessed using the Daphnid. None of the RQs from these studies exceeded
the Level of Concemn.
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Table 12. Freshwater Fish - Risk Quotients

Species and Acute  Chronic EEC EEC 21-Day  Acute RQ Chronic RQ
Chemical LC,, NOAEC Peak Average (ppm) (ppm)
(ppm)  (ppm) (ppm) {(ppm) EEC/EC,,  EEC/NOAEC

Rainbow trout Oncerhynchus mykiss

Technical grade >102 0.045 0.045 <0.001
GF-443 None
Degradates None

Bluegill Sunfish Lepomis macrochirus

Technical grade >103 ‘ 0.045 0.045 <0.001
(GF-443 >147 0.045 0.045 <0.001
Degradates None

Fathead Minnow Pimephales promelas

Technical grade 10.2 0.045 0.045 0.004

GF-443 None |

Degradates None

Table 13. Freshwater Invertebrates - Acute and Chronic Risk Quotients.

Species and Acute Chronic EEC EEC 21-Day Acute RQ Chronic RQ

Chemical ‘ EC, - NOAEC Peak Average EEC/EC,, EEC/NOAEC
(ppm) (ppm) (ppm)  (ppm)

Daphnia magna

Technical grade >98.3 3.0 0.045 . 0.045 <0001 0.0015

BSTCA >100 0.045 0.045 <0.001

BST >06 0.045 0.045 <0.001

S-hydroxy-XDE-638 | >1 0.045 0.045 <0.045

2-amino-T1; >1 0.045 0.045 <0.045

TPSA >1.4 10.045 0.045 <0.032

5-OH,2-amino-TP >l 0.045 0.045 <0.045

BSA >1.6 0.045 0.045 <0.028

Midge Chirenomus sp.

Technical grade - >140 7.1 - 0.045 0045 - <0.001 " 0.006

Amphipod Gammarus sp. |

Technical erade >126 0.045 <0.001
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Risk to Estuarine and Marine Animals .

Three acute and one chronic study on the toxicity of technical grade penoxsulam were
submitted. It is not possible to ascertain from the chronic test that the LOC would not be
exceeded, however, there is an order of magnitude factor of safety even based on an acute EEC.
Given that there was no mortality in the tests and the magnitude of the weight loss endpoint at

tested levels, it is viewed as unlikely that the level would be exceeded in repeat testing. No
studies on degradates were submitted.

Table 14. Estuarine and Marine Animals - Risk Quotients

Species and Acute  Chronic EEC EEC 21-Day  Acute RQ Chronic RQ
Chemical EC,, - NOAEC Peak Average
(ppm) {ppm) {ppm) (ppm) EEC/EC,, EEC/NOAEC

Silverside Menidia beryllina
Technical grade >129 0.045 0.045 <0.001

Eastern oyster Crassostrea virginica

Technical grade >127 0.045 0.045 <0.001

Mysid Americamysis bahia _ _
Technical grade 114 <8.1 0.045 0.045 <0.001 >.006
Risk to Aquatic Plants

The risk quotients for vascular and nonvascular plants were calculated from the Estimated
Environmental Concentration (0.045 ppm) and the EC,, for acute risk, and the NOAEC when
one exists, or the ECys . The sole exception is in the case of an endangered endpoint for BST
where it was not felt the assessment endpoint was reliable enough to estimate an endpoint. The
results are tabulated below.

The duckweed study with the technical grade product found an exceedance for both non-
endangered and endangered species Levels of Concern (RQs of 15 and >45, respectively). The
green alga studies with the technical grade product and an end-use product found RQs of 9 and
4.1, respectively. These RQs exceed endangered species Levels of Concern.

While there were no other LOC exceedances, several major degradates were not tested.
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Table 15. Risk Quotients for Aquatic Plants.

Risk Quotients
Species NOAEC Non-endangered Endangered Species
Chemical | MRID EEC-PEAK EC,, orEC' Species EEC/NOAEC or

(ppm)  (mg/ll) (ppm)  EEC/EC,, ECos
Vascular plants- Duckweed Lemna gibba
Technical grade 45831120 0.045 0.003 0.001 15* >45%
BSTCA 45831106 0.045 >10 10 <0.005 | <0.005
5-hydroxy-XDE-638 45831104 0.045 >11 0.22 <0.004 0.49
BST 45831105 0.045 >6.2 <0.1 <0.007 ND?
2-amino-8-methoxy Tier 1 = | 45831108 0.045 >1.25 1.25 <0.036 | 0.036
2-amino-TP Tier 1 45831111 0.045 >1.0 1.0 <0.045 0.045
BSA Tierl 45831110 0.045 >1.6 1.6 <0.028 0.028
TPSA Tier 1 ‘ 45831109 0.045 >1.4 1.4 <(.032 0.032
Nonvascular plants- Green algae Selenastrum capricornutum _
Technical grade 45834805  0.045 0.092  0.005 049 9.0*
GF-443 45831107 0.045 0.094 0.009 0.48 5.0%
BSTCA 45831119 0.045 >10 10 <0.005 0.005
BST 45831117 N 0045 S >8%6 0 39 <0005 0.013
5-hydroxy-XDE-638 45831118 0.045 - >10 10 <0.005 0.005
TPSA 45831113 0.045 >1.4 1.4 <0.032 0.032
5-OH,2-amino-TP 45831114 0.045 >1.0 1.0 <0.045. 0.045 ‘
BSA . 45831112 0.045 >1.6 1.6 <0.028 0.028
2-Amino TP 45831115 0.045  >10 1.0 <0.045 0.045
Nonvascular plants- Freshwater diatorn ~ Navicula pelliculosa
Technical grade 45831121 0.045 >49.6 49.6 <0.001 0.001
Nonvascular plants- Freshwater alga Anabaena flos-aquae
Technical grade 45831122 0.045 027 0.194 0.17 0.23
Noenvascular plants  Tier 1 Saltwater diatom Skeletonema costatum
Technical grade 45831123 0.045 >46.7 2.33 0.001 0.019
TPSA 45831113 0.045 >1.4 1.4 <0.032 0.032
5-OH, 2-amino-TP 45831114 0.045 >1.0 1.0 <0.045 0.045
2-Amino TP 45831115 0.045 >1.0 1.0 . £0.045 0.045
BSA 45831112 0.045 >1.6 1.6 - £0.028 0.028

' NOAEC or, if NOAEC isn’t available, the EC,, *Exceeds LOC
*Could not reliably estimate
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Non-target Terrestrial Animals

The EEC values for terrestrial exposure from the consumption of foliage, insects, and seeds
directly exposed to liquid penoxsulam (Table 16) were derived from the Kenaga nomograph, as
modified by Fletcher er al. (1994), based on a large set of field residue data. Risk quotients are
based on the most sensitive acute LCy, (2025 ppm) and chronic NOAEC (231 ppm) for birds and
LD;, for mammals (based on lab rat studies). Acute and chronic RQs for birds and mammals are
summarized in Table 16. Risk quotients were not detérmined for exposure to the granular
because no mortality was seen in any of the bird studies. Although there was mortality in the
acute mammalian study, it was at a level much higher than the possible ingestion rat '
Furthermore, the granular is not being incorporated into a matrix which would be especially
attractive to small mammals and there was some evidence of aversion in the quail study.

Table 16. Acute and Chronic Risk Quotients for Terrestrial Animals.

Estimated Environmental
Concentration (ppm)

. Highest RQ
Maximum Concentration

Species and | LDy |NOAEC |—r . _
Chemical | (ppm) | (ppm) |Short| Tal | Broadleaves Acute Chronic
: _ - Grass | Grass | or Insects | Seeds | EEC/LD,, | EEC/NOAEC

Northern bobwhite quail- Colinus virginianus

Technical = | >2025 231 11 4.8 5.9 0.66 <0.005 0.048
- grade '

Mallard duck .Anas platyrhynchos

Technical >1,900 501 11 4.8 59 0.66 <0.006 0.022

grade :

Norway Rat Raﬂus.riorvegibus

|
Technical >5,000 600 11 4.8 . 59 0.66 0.002 0.018
grade

Nontarget Terrestrial Plants

The Risk Quotients were calculated using an Estimated Environmental Concentration
derived from the application rates and acute EC,s (for non-endangered species) and the
NOAEC: (or, if the NOAECs are not available, the EC,,s; in this case, NOAECs were available

for all plants) from toxicity studies (MRID 45831116) done on terrestrial crops. Results are
summarized below in Table 17.




Table 17. Risk Quotients for Terrestrial Plants for Use in Rice Paddy.
| | [ | Risk Quotients .- =
_ |Non-Endangered Species| Endangered Species
Species | EEC | EC,; | NOAEC EEC/EC,, . EECINOAEC
~ Seedling Emergence
Dicots ' _
Sugarbeet | 49 3.2 1.2 15* 41*
Cotton 49 >33 33 <l.5* 1.5*
Soybean 49 >33 33 <].5* 1.5*
Cucumber | 49 >33 33 - <1.5* 1.5*
Kale 49 6.7 3.7 7.3* 13*
Tomato 49 11 3.7 4.4*% 13*
Monocots o
Onion 49 1.1 0.41 44* - 120*
Wheat 49  >100 100 <0.5 0.5
Com 49 >100 100 <0.5 - 05
Ryegrass 49 >33 33 <1.5* 1.5*
Vegetative Vigor
Dicots
Soybean 49 39 1.2 13* 41*
Sugarbeet | 49 4.6 1.2 11* ( 41*
Tomato 49 8.1 1.2 6.1* 41*
Cotton 49  >100 33 <0.5 1.5+
Cucumber | 49 49 33 1 1.5*
Kale 49 8.6 3.7 5.7* 13
Monocots
Ryegrass 49 17 0.41 2.9* 120*
Corn 49 >100 100 <0.5 0.5%
Wheat 49 >100 100 <0.5 0.5
Onion 49 30 1 1.6* 4.4
* Exceeds the Level of Concern (RQ = 1)
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B.  Risk Description-Interpretation of Direct Effects
1.  Level of Concern Exceedances

As expected in the conceptual model, the principal concerns with penoxsulam application
relate to plants. Seedling emergence risk quotients for terrestrial plants exceeded Levels of
Concern for eight out of ten crops studied, although half of those exceedances resulted from a
failure to test at a sufficiently high rate. The peak RQ for monocots was 44 for non-endangered
species and 120 for endangered terrestrial plants based on studies with onions. The peak RQ for
dicots was 15 for non-endangered species and 41 for endangered species, both based on studies
with sugar beets. These endpoints are applicable to the Tier 1 estimate for terrestrial plants in
semi-aquatic settings as they presume the release of paddy water to a non-target plant area.

Vegetative vigor risk quotients for terrestrial plants resulted in exceedances for eight out
of ten crops for endangered species and six out of ten crops for non-endangered species. The
peak RQ for dicots was 13 for non-endangered plants based on studies with the soybean and of
41 for endangered species based on studies with the soybean, sugar beet, and tomato. The peak
RQ for monocots was 2.9 for non-endangered species and 120 for endangered plants, both based
on studies with ryegrass. Shoot weight was the sensitive endpoint for all of these risk quotients.

These endpoints form the Tier 1 estimates for non-target, terrestrial plant exposure due to spray
drift.

~ For aquatic plants, the vascular plant RQs are based on the response of Duckweed (Lemna
gibba). It generates an RQ of 15 for non-endangered species and of >45 of endangered species.
For non-target, non-vascular aquatic plants, the green alga ( Selenastrum capricornutum) had an
RQ of 9 for endangered species when stressed with technical grade penoxsulam and an RQ of 5
for endangered species when stressed with the end-use product GF-443,

2. Refinement of Exposure Estimates

Aquatic Plants

In developing the Tier 1 screening estimates, the simplifying assumption was made that the
EEC was equal to the peak concentration in the paddy upon application. This approach provides
an estimate which is protective in the absence of information on major degradates. Nevertheless,
there is nothing in the degradation pathway analysis to suggest any specific degradate would
differentially accumulate over multiple seasons such that its concentration would be expected to
substantially exceed that of the parent. So, unless there exist degradates with greater
phytotoxicity than that of the parent, the Tier 1 approach is accordingly conservative. In order to
provide a more robust estimate of the potential risk to aquatic plants, various estimates of the rate
of penoxsulam degradation were developed to assess potential penoxsulam concentrations that
might be associated with paddy water release at various holding times. These estimates of the
rate of decay of penoxsulam were discussed in Section III.A.2. Combining these concentrations
with the EC,, for the most sensitive aquatic plant (Duckweed) provides an estimate of what
duration would ensure an adequate holding time such that released penoxsulam would not pose a
threat to aquatic plants. The non-endangered endpoint was used for this analysis because no
threatened or endangered aquatic plants are believed to exist in counties where rice is grown.

A
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The results of this rice modeling approach using the photolysis degradation rate estimates
that a holding time of approximately 13 days would be sufficient to bring concentrations in paddy
water below any level of concern for aquatic plants'’. However, if the suggestion by Dow
Agroscience in their submitted aquatic modeling assessment (MRID 458308-11) that the
degradation rate in paddy water from the aquatic field dissipation rates more accurately accounts
for competing degradation pathways and environmental processes is used, then an estimated
holding time of approximately 23 days would be needed. On the other hand, if the total system
aquatic field dissipation rate were used, an estimated holding time of approximately 58 days
would be required to bring the aquatic concentrations in paddy water below the level of concern.
For the Tier 2 assessment, the 23 day holding time is probably adequate to provide a margin of

safety for aquatic plants given that the total system holding time accounts for penoxsulam in the
interstitial water which would not be released.

Terrestrial Plants
Exposure to non-target terrestrial plants may occur as a consequence of runoff or spray
drift. As expressed in the formulation of the conceptual model, separate scenarios are needed for

terrestrial and semi-aquatic settings when considering pesticide application to rice. For terrestrial
settings, exposure is limited to spray drift.

For semi-aquatic settings, exposure may occur as a consequence of spray drift or release of
paddy water. In the former case, vegetative vigor will be the endpoint of concern while seedling -
emergence will be the primary concern in the latter case. Lacking a model for estimating

~ exposure in the semi-aquatic setting due to runoff, no refinement is attempted for the seedling
emergence endpoint resulting from this potential exposure. However, spray drift estimates are

Spray drift estimates _ _
Dovwnwind spray drift buffers or distances required to dissipate penoxsulam spray drift to
NOAEC levels were estimated for both monocot and dicot terrestrial plant species using the
AgDRIFT model. Spray drift buffers were developed for possible use in mitigating risks for
endangered terrestrial plants that grow in close proximity to rice fields treated with liquid spray
applications of penoxsulam. Based on the results of the AgDRIFT modeling, the proposed spray
buffer distances for aerial and ground application of penoxsulam are 1,400 and 300 feet,
respectively (see Appendix F). The proposed buffer distances are based on NOAEC values from
the most sensitive species used in Tier II seedling emergence and vegetative vigor toxicity tests.
For both the seedling emergence and vegetative vigor toxicity tests, the most sensitive species is
a monocot, and the resulting NOAEC value, based on shoot weight, is 0.41 g a.i/ha. The
corresponding NOAEC value for dicots, also based on shoot weight, is 1.2 g a.i./ha.

""The concentration evaluated was 3 ppb, the EC,, for duckweed. When the concentration

in water is beneath 3ppb, the RQ will be less than 1 (the LOC for aquatic plants). Concentrations
of penoxsulam are taken from Figures 2 through 4.
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Although the label for penoxsulam does not specify release height or droplet size for
ground applications, the AgDRIFT model was run for four scenarios (high boom and fine spray,
low boom and fine spray, high boom and medium/coarse spray, and low boom and
medium/coarse spray) to provide an estimate of the possible range of buffer distances. All drop
size descriptions are based on ASAE S-572 standard definitions. High and low boom heights are
representative of 4 and 2 foot release heights, respectively. The output of the AgDRIFT model
provides distances (in feet) required to dissipate spray drift to the NOAEC and EC,; levels.
Buffer distances are provided for both types of tests (i.e., seedling emergence (SE) and vegetative
vigor (VV)) using the most sensitive monocot and dicot species.

Table 18. Results of AgDRIFT Modeling for Ground Application of Penoxsulam
Species Test | Distance Required to Dissipate Spray Drift to NOAEC/EC,, Levels (feef)
Type
P ‘High boom; fine Low boom; fine High boom; Low boom;
spray spray med/coarse spray med/coarse
(NOAEC/EC,,) (NOAEC/EC,,) (NOAEC/EC,) spray
(NOAEC/
EC,)
Onion SE 282/115 118/43 82/26 46/ 13
(Monocot) .
Sugarbeet SE 105739 39/16 23/10 13/7
(Dicot)
Ryegrass vv 282/10 118/3 82/3 46 /3
(Monocot)
Soybean \A'% 105/33 39/13 23117 13/7
(Dicot)

The results of the AgDRIFT modeling for ground application of pexlloxsulam show that a
buffer distance of 282 feet is required to dissipate spray drift to NOAEC levels (under worst case
~ conditions of high boom and fine spray) for seedling emergence and vegetative vigor, based on
the most sensitive species, which are both monocots. Dissipation distances required for no
effects to the most sensitive species are reduced to 118 feet (based on low boom and fine spray),
82 feet (based on high boom and medium/course spray), and 46 feet (based on low boom and
medium/course spray). Dissipation distances for dicots are less than those predicted for
monocots, with NOAEC-level values ranging from 13 to 105 feet. As expected, ground boom
dissipation distances were affected by both droplet size and release hei ght. Therefore, spray drift
can be reduced by lowering the release height and/or increasing the spray droplet size. Resulting
label language should identify ASAE S-572 as the droplet sizing standard.

For aerial application, the most important factors affecting drift from aerial applications are
spray droplet size, release height, and wind speed. The aerial part of the AgDRIFT model
predicts mean values based on the inputs provided. Label guidelines for aerial application of
penoxsulam specify a medium to coarse droplet size category (per S-572 ASAE standard), and a
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spray volume of 10 gallons per acre. In addition, the distance between the outer most nozzles on
the boom must not exceed two-thirds (2/3) of the wingspan of fixed-wing aircraft (or 3/4 of the
helicopter rotor width), and nozzles must always point backward parallel to the air stream and
never downward more than 45 degrees. Although the label specifies a medium to coarse droplet
size for aerial application of penoxsulam, fixed winged applications (applications made by
airplanes) are limited in the coarsest droplet size that can be sprayed. Typical fixed wing aerial
application speeds exceed 120 mph. At these speeds, coarse droplets shatter and produce
medium or finer sprays. Thus, it is generally inappropriate to model coarse sprays for fixed wing
applications without some restriction on flight speed. For the purpose of AgDRIFT modeling,
fine to medium spray droplet size was modeled as a high end drift scenario. In addition, other
ASAE droplet sizes including medium and medium/coarse sprays were also considered.

Table 19. Results of AgDRIFT Tier 11 Modeling for Aerial Application of Penoxsulam ‘
Species Test Distance Required to Dissipate Spray Drift to NOAEC/EC,s Levels (feet)
Type
Y Fine to Medium Spray Medium Spray Medium to Coarse Spray
(NOAEC/EC,)) (NOAEC/EC,) {NOAEC/EC,,)
Onion SE >1,000* /371 787 /276 466 /200
(Monocot) '
Sugarbeet SE 3417141 259/108 : 187/ 66
(Dicot) ‘
Ryegrass Vv >1,000* /13 787/10 466 /7
{(Monocot)
Soybean Vv 341/115 259/79 187 /52
{Dicot)

* The maximum dissipation distance from the edge of the field in the Tier 11 acrial model is 1000 feet.

The results of the Tier I acrial AgDRIFT modeling show that a buffer distance of greater than
1,000 feet is required to dissipate spray drift to no effect levels for monocots under worst case
conditions of fine to medium spray drift. The dissipation distance for monocot plant species

- decreases from >1,000 feet to <787 feet, based on the use of a medium to coarse droplet size.
Dissipation distances for no effects to dicots are 341 feet for fine to medium sprays and <259 feet
for medium to coarse sprays. Tier Ill modeling makes it possible to estimate buffer distance to
points greater than 1000 feet from the field. This modeling verified that the actual distance of the
aerjal buffer zone for endangered monocots exposed to fine to medium spray is 1385 feet.

C. Threatened and Endangered Species Concerns
1.  Taxa Potentially at Risk
Penoxsulam RQs do not exceed any Levels of Concern for animals. The use of
penoxsulam on rice at the current rate is not expected to put any animals at risk. The use of
penoxsulam on rice produces LOC exceedances for both aquatic and terrestrial plants.

s
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Dow completed an assessment of potential effects on Federally listed threatened and

endangered species from the use of penoxsulam in U.S. rice (Dow AgroSciences LLC, 2004)
(MRID 458308-11). The report was intended to support EPA’s review process by providing an
evaluation of potential risks for adverse effects to Federally listed threatened and endangered
species related to the proposed use of penoxsulam in rice. In addition, risk mitigation measures
were proposed where potential risks to threatened and endangered species exceed EPA’s Levels

of Concern (LOCs). As part of this effort, Dow completed a Tier I ecological risk assessment
and species-specific endangered/threatened species assessment.

The results of the ecological risk assessment were used to select taxa of threatened and

endangered species for further evaluation. Consistent with its activity as a herbicide, the results

of the Dow Tier I risk assessment concluded that penoxsulam exceeds LOCs for non-target
aquatic and terrestrial plants. '

Dow used the Information Management System (IMS) developed by the FIFRA

Endangered Species Task Force (FESTF) to identify those U.S. rice-producing counties where
~ Federally listed threatened and endangered plant species also occur. For counties where overlap
in rice production and endangered species occurred, Geographical Information System (GIS)

technology was used to produce cartographic maps that provide detailed spatial information on
the proximity of the species’ habitat to rice production.

The results of the county-level overlap of rice production with taxa of concern show that

there are a total of 33 dicot and 7 monocot Federally listed threatened and endangered plant
species that occur in counties where rice is grown. However, none of the species included in this

list are aquatic non-vascular or aquatic vascular plants. Consequently, further analysis was
limited to endangered terrestrial plants.

Dow’s list of threatened and endangered plant species that occur in rice-producing counties

are listed in Appendix G. EFED added several additional endangered species as a result of
information available from NatureServe and the California Department of Fish and Game

Natural Diversity Data Base (CNDDB). In addition, a larger number of counties were included
in the endangered species assessment for Missouri.

Federally listed threatened and endangered terrestrial plant species occur in rice-producing

counties as follows: 6 Arkansas counties; 13 California counties, 5 Missouri counties; 3
Mississippi counties; and 2 Texas counties. Federally listed threatened and endangered plants

were not found to occur in any of the rice-producing counties (parishes) in Louisiana; therefore,
no further analysis was required for this state.

In order to assess the potential for endangered species/county crop overlaps, analyses were

conducted to determine the proximity of these plants relative to rice fields. A “no effects”
determination is made if listed species do not co-occur or are located within 1,400 feet (based on
EFED’s buffer distance for aerial application of penoxsulam; see Appendix F) of rice crops. For
county-species combinations that exceed the Agency’s endangered species levels of concern,
Dow proposes the use of appropriate protective measures to allow a “Not Likely to Adversely
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Affect” determination. These measures include use of the granular formulation of penoxsulam to
essentially eliminate drift, or the use of spray buffers when applying the liquid formulation of
penoxsulam with aerial or ground equipment. The proposed spray buffer distances for aerial and
ground application of penoxsulam are 1,400 feet and 300 feet, respectively (see Appendix F).

Effects determinations based on listed species proximity analysis are discussed for each state and
sub-county below.

In general, there was greater certainty and precision in the spatial analysis conducted for
California than for the other rice-producing states, due to the availability of more detailed
cropping and element occurrence (EO) data. EO data for listed species included in the Dow
assessment had not been obtained for the states of Arkansas, Mississippi, Missouri, or Texas at
the time the analyses were conducted. According to Dow, use of EO data for additional analyses

in these states might enable a “No Effect” determination in at least some of the instances where
this determination could not be made.

Arkansas

Six counties in Arkansas produce rice where threatened and endangered plants occur. According
to Dow, an inquiry requesting EO location data was not answered by the Arkansas Natural
Heritage Inventory. Therefore, the NatureServe database was queried to provide information on
USGS hydrologic units and habitat descriptions for the EOs. Of the six county-species
combinations for Arkansas, two counties including Drew and Yell yielded an effects finding of
“No Effect” because listed species are not located in areas suitable for rice production. The
remaining counties, including Clay, Jackson, Lawrence, and Woodruff, include listed species that
overlap areas suitable for rice crops. In the absence of more detailed EO data, protections may be
needed in these counties to protect pondberry. Therefore, the effects determination for listed
species (pondberry) in these counties is “Not Likely to Adversely Affect” if protections are in
place. If no protections are in place, then levels of concern are exceeded for pondberry.

Missouri

As previously mentioned, species/county combinations for Missouri were modified to include
additional counties based on NatureServe database records. In addition to Butler, Dunklin, and
Ripley Counties, additional listed species were also determined to be present in Mississippi and
Wayne Counties, where rice is grown. Of the five county-species combinations for Missouri,
effects determinations for Mississippi and Wayne counties were classified as “No Effect”
because listed species are not co-located with rice crops. Detailed examination of the GIS maps
for Butler, Dunklin, and Ripley Counties revealed that listed species occurred in locations with
distinctive in-field berms used for water management of rice culture. Therefore, combinations
for these counties are classified as “Not Likely to Adversely Affect” if protections are in place. If

no protections are in place, then levels of concern are exceeded for endangered plant species in
these counties.

Mississippi
Pondberry is found in three Mississippi counties including Bolivar, Sharkey, and Sunflower.

According to the USFWS recovery plan for this species, the populations of pondberry in Sharkey
County are entirely within the Delta National Forest, and thus are protected by programmatic

45 | =




means. Pondberry populations in Bolivar and Sunflower Counties are on private land.
Therefore, the effects determination for pondberry in Sharkey County is “No Effect.” In the
absence of more detailed information, the effects determination for pondberry in Bolivar and
Sunflower Counties is “Not Likely to Adversely Affect” if protections are in place. Ifno
protections are in place, then levels of concern are exceeded for pondberry in these counties.

Texas

The Texas Prairie dawn-flower is found in Fort Bend and Harris Counties in Texas where rice
preduction also occurs. According to Dow, an inquiry requesting detailed EO location data from
the Texas Natural Heritage Inventory was not answered., Agricultural areas in Fort Bend and
Western Harris Counties are located near Buffalo Bayou. Information from the Texas Parks and
Wildlife Department indicates that many occurrences of Texas Prairie dawn flower have been
observed in the Barker and Addicks Reservoir areas. These reservoirs are large flood control
basins for Buffalo Bayou; therefore, rice fields near Buffalo Bayou may require protection for the
Texas Prairie dawn flower. The effects determination for Western Harris and Fort Bend
Counties is “Not Likely to Adversely Affect” if protections are in place. If no protections are in
place in Western Harris and Fort Bend Counties, then levels of concem are exceeded for the
Texas Prairie dawn-flower. In Eastern Harris County, the effects determination is “No Effect”
because the sparsely vegetated habitat necessary for the Texas Prairie dawn-flower is not present.
West of the city of Houston, there appears to be agricultural areas interspersed with grasslands,
which could provide habitat for the Texas Prairie dawn-flower. It is unknown if these
agricultural areas are used to produce rice; however, if they are, protections may be needed.
Therefore, levels of concern for the Texas Prairie dawn-flower are exceeded if no protections are

in place. If protections are in place, the effects determination for this portion of Harris County is
“Not Likely to Adversely Affect.”

California

As previously mentioned, the California endangered species assessment was conducted with a
high degree of certainty and precision (as opposed to the other states) due to the availability of
more detailed cropping and EO location data. The California Department of Fish and Game
Natural Diversity Data Base (CNDDB), a product of the California Natural Heritage Program,
was linked with GIS layers to provide spatially-referenced point EO data. Within 13 counties
that grow rice in California, 79 county-species combinations were identified. Ofthe 13
identified counties, “No Effect” determinations were made for 8 counties (Alameda, Fresno,
Madera, Merced, Placer, Sacramento, San Joaquin, and Tehama) because listed species are not
located in proximity (i.e., greater than 1,400 feet) to rice crops. Effects determinations for the
remaining five counties (Butte, Colusa, Glenn, Stanislaus, and Yolo) are discussed below.

In Butte County, occurrences of endangered species in the southern part of the county are close
to, and in some cases, adjacent to rice fields. Protections may be necessary for Butte County
meadowfoam, Green’s tuctoria, Hoover’s spruge, and hairy orcutt grass in the southern half of
Butte County. These species are all located within 180 feet of rice fields; therefore, proposed
buffer distances of 1,400 feet for aerial application and 300 feet for ground application of
penoxsulam would not be protective of these species. Slender orcutt grass is over 5,450 ft from
the nearest rice field. Levels of concern are exceeded for the occurrences of Butte County
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meadowfoam, Green’s tuctoria, Hoover’s spruge, and Hairy orcutt grass in Butte County; with
appropriate protections the determination is “Not Likely to Adversely Affect.” Because these
listed species are located within the proposed buffer zones for both ground and aerial application
of penoxsulam, appropriate protections in Butte County would include restrictions on all liquid
applications of penoxsulam. The determination for Slender orcutt grass is “No effect.”

Species under consideration in Colusa County include Palmate-bracted bird’s beak and Colusa
grass. Habitat for these two species is found within the Develan and Colusa National Wildlife
Refuges. As a protected area, programmatic management programs should be in place for these
wildlife refuges. If not, protections may be needed. Therefore, the effects determination for
these endangered plant species is “Not Likely to Adversely Affect” if programmatic management
practices are in place; if not, then levels of concern for these species are exceeded.

Rice is grown extensively in Glenn County along the Sacramento River. The EOs are confined
to the Sacramento National Wildlife Refuge. Because the wildlife refuge is a protected area,
programmatic management practices should be in place. If not, protections may be needed for
listed species. The effects determination for Hoover’s spurge, Palmate-Bracted Bird’s-Beak, and
Hairy Orcutt Grass are“Not Likely to Adversely Affect” if programmatic management or

protections are in place. If programmatic management or protections are not in place, then levels
of concern for these listed species are exceeded.

In Stanislaus County, rice is grown in three small areas. The spatial join distance between
Greene’s Tuctoria and rice fields is 163 meters (535 feet), indicating that some protections (i.e.,
restrictions on aerial application of penoxsulam) may be needed for this species. The effects
finding for Greene’s Tuctoria is “Not Likely to Affect” if protections are in effect. If no
protections are in place, then levels of concern for Greene’s Tuctoria are exceeded. Greene’s
Tuctoria is located within the proposed 1,400 foot buffer distance required for aerial application

of penoxsulam,; therefore, this type of application is not recommended in Stanislaus County. For
other listed species in the county, the effects finding is “No Effect.”

In Yolo County, the rice producing areas are in the center and eastern parts of the county. The
closest EO of Palmate-bracted Bird’s-Beak is approximately 370 meters (1,214 feet) from the
nearest rice field. Therefore, in Yolo County, the effects determination for Palmate-bracted
Bird’s-Beak is “ Not Likely to Affect” with protections (i.e., restrictions on aerial application of
penoxsulam). With no protections, levels of concern for Palmate-bracted Bird’s-Beak are
exceeded. Palmate-bracted Bird’s-Beak is located within the proposed 1,400 foot buffer distance
required for aerial application of penoxsulam; therefore, this type of application is not

recommended in Yolo County. The effects determination for Colusa grass and Crampton’s
tuctoria is “No Effect.”

2. Indirect Effects Analysis

The Agency acknowledges that pesticides have the potential to exert indirect effects upon
the listed organisms by, for example, perturbing forage or prey availability, altering the extent of
nesting habitat. In conducting a screen for indirect effects, direct effect LOCs for each
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taxonomic group are used to make inferences concerning the potential for indirect effects upon
listed species that rely upon non-endangered organisms in these taxonomic groups as resources
critical to their life cycle. Because screening-level acute RQs for animals were not exceeded, the
primary potential indirect effect would be due to loss of habitat, Given penoxsulam’s short half
life and the limited projected use, it is believed to be unlikely that such effects could occur.

D. Description of Assumptions, Uncertainties, Strengths, and Limitations
1. Assumptions and Limitations Related to Exposure For All Taxa
This screening-level risk assessment assumes that labeled statements concerning the
maximum rate of penoxsulam application have been observed. It has not taken into consideration
whether there is a lower typical rate of penoxsulam application. A major uncertainty in this
assessment is the lack of information on the fate and transport of several major degradates. This
uncertainty was addressed through the use of conservative model estimates.

2. Assumptions and Limitations Related to Exposure For Aquatic Species
EFED does not currently have an approved model for estimating chronic aqueous
concentrations resulting from pesticides use on rice crops. An interim policy has been issued
outlining a method to estimate screening-level concentrations in water in order to support
regulatory decisions for pesticides used in rice agriculture that require ecological and human
health risk assessments. EECS/EDWCs are estimated by applying the total annual application to

the paddy and partitioning the pesticide between the water and the paddy sediment according to a
linear or K partitioning model.

EECs calculated by this method are screening estimates, and as such are expected to
generally exceed the true values found in the environment for chronic exposures and acute
exposures when multiple applications are allowed. Penoxsulam is a single application pesticide.

Several simplifying assumptions have been incorporated into the current EFED interim
model. Movement of pesticide on suspended sediment is not considered. Dilution by
environmental surface water is not considered. Abiotic transformation and biotic degradation of
the pesticide are not considered. The resulting screening-level EECS/EDWCs represents both the
maximum dissolved concentration occurring in the water column and the maximum

concentration in water released from the paddy. In most cases, these screening-level values will
overestimate actual concentrations found in the environment.

3. Assumptions and Limitations Related to Exposure For Terrestrial Species

For screening terrestrial risk assessments for listed species, a generic bird or mammal is
assumed to occupy either the treated field or adjacent areas receiving pesticide at a rate
commensurate with the treatment rate on the field. Spray drift model predictions suggest that
this assumption leads to an overestimation of exposure to species that do not occupy the treated
field. For screening risk assessment purposes, the actual habitat requirements of any particular
terrestrial species are not considered, and it assumed that species occupy, exclusively and
permanently, the treated area being modeled. This assumption leads to a maximum level of
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exposure in the risk characterization. Since penoxsulam has low toxicity for animals, this is of
) little concern.

4. Assumptions and Limitations Related to Effects Assessment
There are a number of uncertainties associated with the assessment of potential effects of

penoxsulam spray drift to plants. It may be possible to further refine this assessment with
additional information addressing the following uncertainties: ‘

The representativeness of tested species for non-target plant species in penoxsulam
use areas. Itis possible that woody and other perennial plant species may be exposed
to spray drift in penoxsulam use areas near rice fields; however, their sensitivity to
penoxsulam is uncertain. Toxicity data on a wider range of plants could be used to
reduce uncertainty related to the potential effects of penoxsulam on perennial and
woody species at field edges and downwind of treated fields. o

The adequacy of laboratory spraying treatments in representing spray drift far from
. field boundaries. Plants in laboratory studies are exposed to herbicide in volumes of
carrier that are adequate to cover the test plants. Plants exposed to spray drift
downwind of field boundaries would contact the same amount of herbicides tested in
the laboratory, but in much lower volumes of carrier. Plants are exposed to spray drift
far away from the field edge in discrete spots where droplets impact the plant foliage,
whereas plants are covered with a diffuse coating in lab studies. The effect of smatl
concentrated exposures relative to diffuse exposure is uncertain. Data on the effect of
exposure volume on phytotoxicity could be used to refine effect level estimates,

The results of the seedling emergence toxicity test show that six out of the ten plants
tested exhibit no adverse effects when exposed to maximum application rates of
penoxsulam. Two out of ten plants exhibit no response in the vegetative vigor test.
These facts suggest considerable inter-plant variability in response. Furthermore, the
endpoint in all tested cases was changes in shoot weight. Information is not available
. to document what levels are associated with actual plant death.

*  There is uncertainty associated with the use of a spray drift buffer distance that is
based on protection of endangered monocot plants because the results of the
endangered species assessment (see Appendix G) indicate that potential “May Affect”
determinations for all county-species combinations in Arkansas, Missouri,
Mississippi, Texas, and Yolo County in California apply to endangered dicots only.
However, given the lack of information on how effects from the ten species used in
the Tier II terrestrial plant toxicity tests translate to endangered monocots and dicots,
the most sensitive species were used as a conservative measure of protection. If
endangered monocots/dicots are more or less sensitive to penoxsulam than the 10
species used in the Tier II terrestrial plant toxicity tests, then risks to endangered plant

. species and resulting downwind spray drift buffer distances may be either
underestimated or overestimated, respectively.
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Another potentially major gap in this risk assessment is a lack of ecological effects

3 information on many of the degradates. On the one hand, only one treatment per season was
proposed and it is recommended on the label that other crops not be grown in a field for at least
three months after application of penoxsulam. On the other, there are eleven major degradates
and the parent is expected to be relatively short lived in the paddy environment. The
combination of these two pieces of information would suggest at least some of the degradates

may provide some of the needed phytotoxicity. Studies were not submitted for many of the
degradates.

To reduce some of the uncertainty, structure-activity relationships (SARSs) were evaluated.
SARs have been used by the U.S. Environmental Protection Agency since 1981 to predict the
aquatic toxicity of new industrial chemicals in the absence of test data. The acute toxicity of a
chemical to fish (both fresh and saltwater), water fleas (daphnids), and green algae have been the
focus of the development of SARs, although for some chemical classes SARs are available for
other effects. SARs are developed for chemical classes based on measured test data that have
been submitted by industry or they are developed by other sources for chemicals with similar
y structures, e.g., phenols. Using the measured aquatic toxicity values and estimated Kow values,

regression equations can be developed for a class of chemicals. Toxicity values for new
chemicals may then be calculated by inserting the estimated Kow into the regression equation
and correcting the resultant value for the molecular weight of the compound.

To date, over 150 SARs have been developed for more than 50 chemical classes.” These
chemical classes range from the very large, e.g., neutral organics, to the very small, e.g., aromatic
diazoniums. The ECOSAR Class Program is a computerized version of the ECOSAR analysis
procedures as currently practiced by the Office of Pollution Prevention and Toxics (OPPT). It
has been developed within the regulatory constraints of the Toxic Substances Control Act
(TSCA). It is a pragmatic approach to SAR as opposed to a theoretical approach. As individual
compounds increasingly differ from those tested, greater and greater uncertainty is introduced
into test values. The detailed program runs are provided in Appendix A. Table 20 details the
principal results for green algae, the most close analogue to the endpoints of concern (terrestrial

and aquatic plants) and the one type of ecological endpoint for which several points of
comparison with real data are possible.

Examination of Table 20 suggests a number of interesting results. First and foremost,
predicted toxicity of penoxsulam is much less than that observed from testing. Looking at resuits
in terms of relative toxicity, provided EC50 test data on BSA, TPSA, 5-OH-2-amino TP, and
BSTCA (see Table 15)agree quite well with ECOSAR projections that these compounds would
be relatively non-toxic when compared to the parent penoxsulam. Data on 5-OH-penoxsulam
(i.e. 5-hydroxy-XDE-638) suggest slightly greater relative toxicity than supported by testing.'?
Nevertheless, ECOSAR does suggest 5-OH-penoxsulam is considerably more toxic than the
previously mentioned degradates. Based on these comparisons, it appears ECOSAR does provide

12Comparison of ChV (chronic values) produced by ECOSAR do not track well with experimental results
and are not discussed further.
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