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SUBJECT:  Occupational and Residential Exposure Assessment for Use of

Penoxsulam te Control Aquatic Weeds In and Around Slow-moving and
Quiescent Bodies of Water and Broadleaf Weeds in Turfgrass, Residential
Lawns, Golf Courses, Sport Fields and Sod Farms.

M Code: 119031 Barcode: 330488

{‘hemical Class: Herbicide

P egistration Nos.: 62719-LUA  Trade Names: GF-443 SC SF
62719-LUT GF-907 37.5 ¢/1 8C
62719-1L.LN Penoxsulam GR 0.04%
62719-LUG Penoxsulam GR 0.014%
02719-LUI Panoxsulam FERT 0.014%
62719-1.U0 Penoxsulam FERT 0.04%

FROM: Margarita Collantes, Biologist ;“’I’:J/fd,{ ,;;m{)@ ﬁ WM&L
Registration Action Branch 2

Health Effects Division (7509C)

THROUIH: Richard Loranger, Branch Sentor Scientist
Registration Action Branch 2 /R ‘

Health Effects Division (7509C)

TO: Philip Errico/Joanne Miller
Herbicide Branch
Registration Division (7505C)

This document provides an occupational and residential exposure assessment for the use
of herbicide penoxsulam to control weeds in aguatic areas, lawns, golf courses, sport
fields and sod farms.
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L.0 EXECUTIVE SUMMARY

This document provides an occupational and residential exposure assessment for the
proposed use of penoxsulam in aquatic areas, residential lawns, golf courses, recreational
sport fields, and sod farms to control aquatic and broadleaf weeds. Penoxsulam products
are currently registered for weed control in dry- and water-seeded rice. The new
proposed penoxsulam products are formulated as liquids and granules to be applied as
broadcast or spot treatments. There are no restrietipns on the use of treated water for
recreational purposes, 1nclud1ng swimming and. ﬁshﬁ1g Exposure 1s expected to be
short- and intermediate-tefirin duration.

Hazard Charactenzation:

The toxicology database for penoxsulam is considered complete for the purpose of this
assessment. Penoxsulam exhibited minimal acute toxicity via oral and dermal routes ot
exposure. It is minimally irritating to eye and skin (Toxicity Category [V) and was
negative for dermal sensitization. An acute inhalation toxicity study in rats was classified
as unacceptable/guideline due to a technical error during the study.

A NOAEL of 17.8 mg/kg/day was selected for assessing incidental oral and inhalation
short- and intermediate-term exposure. The NOAEL is based on histological changes in
the kidneys observed at the LOAEL was 49.4 mg/kg/day in a 13-week feeding study in
dogs.

No dermal or systemic toxicity was seen at the limit dose in the dermal study; therefore, a
short-term dermal endpoint was not selected. The same endpoint selected for both oral
and inhalation exposure was selected for intermediate-term dermal exposure (NOAEL -

17.8 mg/kg/day}.

On February 18, 2004, the Cancer Assessment Review Committee of the Health Effects
Division ot the Office of Pesticide Programs met to evaluate the carcinogenic potential of
Penoxsulam. In accordance with the EPA Proposed Guidelines for Carcinogen Risk
Assessment (July 1999), the Commuittee classified Penoxsulam as “Suggestive Fvidence
of Carcinogenicity, but Not Sufficient fo Assess Human Carcinogenic Potential” and.
therefore, quantification of human cancer risk is not required.

Residential (Non-Occupational) Exposure

The proposed use of penoxsulam is for contro} of aquatic,broadleat weeds and vegetation
in lakes, reservoirs, ponds and canals, residential lawns, golf courses, recreational sport
fields, and sod farms ,which could result in potential oral, inhalation, and dermal
exposure to adults and children using these treated areas. A total UF of 100 (10X for
interspecies and 10X for intraspecies variations) has been applied to all residential risk
assessments. Residential MOEs equal to or greater than 100 are not of concern to HED.

Handler
Based on information provided in the proposed aquatic use label, application of this

-
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product s restricted to Dow AgroSciences-authorized applicators trained in Best
Management Practices only. Therefore a residential handler exposure assessment was
not required for aquatic uses. However, the proposed granular turf products can be
applied by homeowners. HED’s level of concern for non-cancer risks (i.e., Margins of
Expesure (MOE)) for penoxsulam is 100 for residential exposure. Since a short-term
dermal point was not selected, the only route of exposure to be addressed is inhalation.
Residertial handler inhalation MOEs were significantly greater than 100 and therefore
not of concern to HED.

Postapplication
There is a potential for postapplication exposure from oral, inhalation and dermal routes
of expesure while swimming in aquatic and or turf {lawns, golf courses, sports fields, and
sod farmzs) treated sites. The duration of exposure is expected to be of short- and/or
mtermed:ate-term in duranion

Swimmer Postapplication Exposure
A short-term dermal endpoint was not selected and inhalation exposure is expected to be
negligibic. Therefore, the short-term postapplication assessment for swimmers needs to
address only oral exposure. The intermediate-term postapplication exposure assessment
combined oral and dermal exposures and is protective for short-term exposure.
Theretore, a short-term swimmer postapplication exposure assessment was not
performed. The intermediate-term postapplication exposures for adults and children (6
vears old; resulted in MOEs that were greater than the level of concern (MOE > 100) and
therefore these risks are not of concern to HED. Intermediate-term oral and dermal
exposures were assessed using the SWIMODEL from the Residential Standard Operanng
Procedurcs (SOPs).

Turf Postapplication Exposure
HED does anticipate short-term dermal exposure to individuals entering turf areas treated
with penexsulam; however, a short-term dermal exposure endpoint was not determined.
An intermediate-term dermal exposure NOAEL of 17.8 mg/kg/day was selected:
however, hased on information from the proposed turf labels and a chemical specitic turf
transier residue (TTR) study, intermediate-term dermal exposure 18 expected to be
negligible. Therefore, a dernal postapplication exposure assessment was not performed.
Since penoxsulam is applied cutdoors inhalation postapplication exposure is also
cxpected o be negligible.

HED’s level of concern for risks (i.e., Margins of Exposure (MOE)) for penoxsulam is
100 for residential exposure. Oral (hand-to-mouth, object-to-mouth, and soil ingestions)
MOEs woere greater than 100, Residential exposure and risk resulting in MOEs greater
than or coual to 100 are net of concern to HED.

There urc four proposed penoxsulam turf products formulated as granules (Penoxsulam
FERT .034%, Penoxsulam FERT 0.014%, Penoxsulam GR 0.014% and Penoxsulam GR
(0.04%). Although there may he a potential for incidental ingestion of pesticide applied to
lawns no acute dietary endpoint attributable (o a single exposure was identitied 1 the
available 1oxicology studies on penoxsulam. Therefore, an episodic incidental ingestion
of granules assessment could not be performed.
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Residential Aggregate Exposure
When there are potential residential exposures to the pesticide, aggregate risk assessment

must consider exposures from three major sources: oral, dermal and inhalation exposures.
In the case of the proposed aquatic and turf scenarios, inhalation exposure is expected to
be negligible; therefore, only oral and dermal exposures will be considered for purposes
of this assessment.

HED used the SWIMODEL from the Residential Standard Operating Procedures (SOPs)
to assess dermal and oral exposure to recreational swimmers. Parameters used in
calculating exposure and risk are based on information for competitive swimmers both
adult and children (6 years) in swimming pools which includes an exposure duration of 5
hours. Therefore, HED considers the swimmer dermal and oral margins of exposure
to be over estimates of the actual risk (see charactenzation below) and therefore does
not recommend that these MOEs be used when aggregating risk.

Residential exposure 1s considered to generally be short-term in duration; however, no
short-term dermal endpoint was selected. An intermediate-term dermal endpoint was
selected; however, intermediate-term dermal exposure 1s expected to be negligible. As a
result, the only route of postapplication exposure for turf to be aggregated is oral (hand-
to-mouth, object-to-mouth, and ingestions of soil). The aggregate margins of exposurc
for children were greater than the level of concern (Total MOE > 100) and therefore were
not of concern to HED.

Occupational Exposure

Handler
Since a short-term dermal point was not selected, the only route of short-term exposure to
be addressed for handlers is inhalation. All turf and aquatic handler short-term exposuic
scenarios resulted in MOEs greater than 100 and therefore are not of concern to HED.

Dermal and inhalation endpoints were selected for intermediate-term exposure. Since
both endpoints were derived trom the same study, toxicological effects were the same
and therefore exposures could be combined to determine a total margin of exposure for
intermediate-term aquatic handler scenarios only. All intermediate-term aquatic handler
scenarios resulted in Total MOEs greater than HED’s level of concern {(MOE > 100)
when occupational handlers wore single layer of clothing plus gloves. Based on
information provided in the proposed turf labels; handler exposure is anticipated to only
be short-term in duration. Therefore, neither a dermal nor inhalation intermediate-term
handler exposure assessment was performed for turf uses.

Postapplication
In regard (o aguatic scenarios, postapplication exposure is expected to occur to only nen-
occupational mdividuals swimming in treated areas. Therefore an occupational
postapplication exposure assessment is not required for aquatic postapplication scenarios.

No short-term dermal exposure endpoint was selected. Although an intermediate-term
dermal endpoint was selected, intermediate-term dermal postapplication exposure is
expected to be negligible based on information on the proposed turf labels and chemical

4
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specific turf transfer residue studies. Therefore, a dermal postapplication exposure
assessment for turf was not performed

The restricted entry interval 1s based on the acure toxicity of penoxsulam technical
material which is classified as Categories IV, Acute toxicity Category IV chemicals
require a 12 hour REL. Therefore, the 12-hour REI which appears on the product labels 1s
adequare and 1n accordance with worker standard protection guidelines.

2.0 HAZARD CHARACTERIZATION
| Hazard Profile

The toxicology database for penoxsulam is considered complete for the purpose of this
assessment. Penoxsulam exhibited minimal acute toxicity via oral and dermal routes of
exposure. 1t 1s minimally irritating to eye and skin (Toxicity Category 1V) and was
negative for dermal sensitization. An acute inhalation toxicity study in rats was classified
as unaceeptable/guideline due to a technical error during the study.,

A NOAEL ot 17.8 mg/kg/day was selected for assessing incidental oral and inhalation
short- and mtermediate-term exposurc. The NOAEL is based on histological changes in
the kidnevs observed at the LOAEL of 49 4 mg/kg/day in a 13-week feeding study in
dogs.

No dermaad or systemic toxicity was seen at the limit dose in the dermal study; therefore, a
short-term dermal endpoint was not selected. The same endpoint selected for both oral
and inhalation exposure was selected for inicrmediate-terin dermal exposure (NOAEL =
17.8 mg'kg/day).

On February 18, 2004, the Cancer Assessment Review Commitiee of the Health Effects
Divisior of the Office of Pesticide Programs miet to evaluate the carcinogenic potential of
Penoxsulam. In accordance with the EPA Proposed Guidelines for Carcinogen Risk
Assessment (July 1999), the Committee classified Penoxsulam as “Suggestive Evidence
of Carcinogenicity, but Not Sufficient to Assess Human Carcinogenic Potential” and,
therefore, guantification of human cancer risk 18 not required.

The acute toxicity categoties for the penoxsulam technical material are summarized in
Table ©.1  The doses and endpoints are summarized i Table 2.2. An MOE of 100 1s
adequate {or oral, dermal and nbalation residential and occupational exposure risk
ASSESSHLTIS.

tA
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870.

1100

Acute Oral
Eats

45830812

LD50
LD50

v

5000 mg/kg
5000 mg/kg

TR

W

870,

1200

Acute Dermal
Rabbits

45830815

Y

LD50
LD50

5000 mg/iky
5000 myg/ky

R
v

870.

1300

Acute Inhalation

Rats
UNACCEPTABLE /

guideline

45830818

870

L2400

Primary Eye
Trritation
Rabbits

45830820

Minimal irrifation

870

L2500

Primary Skin
Irritation
Rabbits

45830823

Minimal irritation

SRR

870

L2600

Dermal
Sensitizatioen
Guinea Pigs
{(Maximization)

45830826

Negative for dermal
sensitization
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(1 - 30 daws)

Incidental Oral NOAEL. =178 Residential 13-Week Feeding Study in Dogs.

Short-T'erm mg/kg/day . . LLOAEL = 49 4 mg/kg/day based on
N - OC far MOTE = 1K , s o

(1 -30 davg) and LCC for MOT = 100 histopathologic changes in kidneys.

Intermediate- Term

{ 1-6 muoatips Occupational = NA

Dermal None Not applicable No dermal, systemic, neuro or

Short-Term developmental toxicity concerns.

Dermal
Intermoediaie-Term
{1 - 50cmths)

Oral study NOAEL~-
17.8 myp/kg day
(dermal absorption
rate =

50%)

Residential

LOC for MOE = 1060

Occupational
LOC for MOFE = (00

13-Week Feeding Study in Dogs.
LOAEL = 49.4 mg/kg/day based on
histopathologic changes in kidneys.

Permal
Long-Tern
(= 6 months;

Oral study NOAEL =
14.7 mg/kg/day
{dermal abserption
ratc = 50%)

Residential

LOC for MOTE <= 100

Qccupational
LOC for MOE -- 104

I-Year Chronic Feeding Study in Dogs.
LOAEL = 46.2 mg/kg/day based on
multifocal hyperplasia of the pelvic
epithelium of the kidney.

Inhalatiom
Short-Term

{1 - 30 davy) and
Intermediate-term
{1-6 momths;

Oral study NOAEL =
17.8 mg/kg/day
(inhalation
absorption rate =-
100%%)

Residential

LOC for MOE = 100

Occupational
LOC for MOFE == 100

13-Week Feeding Study in Dogs.
LOAEL = 494 mg/kg/day based on
histopathologic changes in kidneys.

Inhalatic:
Long-Term:
{> 6 moenths)

Oral study NOAEL-~
14.7 mg kg/day
{inhalation
absorptlion rate =
100%%)

Residential

LOC tor MOE == 104

Occupational
L.OC tor MOE = 100

1-Year Chronic Feeding Study in Dogs.
LOAEL = 46.2 mg/kg/day based on
multifocal hyperplasia of the pelvic
epithelium of the kidney.

Cancer {urai.
dermal. snhalation)

Penoxsulam was classified as “Suggestive Evidence of Carcinogenicity, but Not Sufficient to
Assess Human Carcinogenic Potential” and, therefore. quantification of haman cancer risk

was not required

UF = uncertainty factor, FOPA ST = FQPA safety factor, NOAFEL = no observed adverse effect level,
LOALL - Lowest observed adverse effect level. MOE = margin of exposure, 1.OC = level of concern.

3.0 PROPOSED END USE PRODUCT AND USE PATTERNS

Penoxsulam is a member of the triazolopyrimidine sulfonamide chemistry family. Its
mode ot action in susceptible weeds is by inhibition of acetolactate synthase (ALS), an
enzyme reguired for the biosynthesis of certain amino acids necessary for plant growth.
Table * summarizes the proposed aquatic and turt uses of penoxsulam.

7
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GF-443 5C
Herbicide
21 .70/0 a.l.
EPA Reg # 62719-
LUA

Lakes, reservoirs,

ponds, marshes,
wetlands, bayouts,
drainage ditches,
non-irrigated canals
and other slow
moving or
quiescent bodies of
water including
rivers and streams

In water treatment:
0.174 1] oz per acre-foot of
water for each part per biltion
of final concentration of a.i.
(4.1 Ib ai/acre}

Maximum target
concentration in any
treated area is 3150 ppb
a.i. per growth cycle for
in water {reatment

Foliar application:
2 10 5.6 fl oz/acre
(0.03125 to 0.0875 Ib aifacre)

Apply 1o actively
growing weeds only

H
i

GF-907 37.5 g/1 SC
Herbicide
1.68%an

EPA Reg # 62719-
LUT

Penoxsulam GR
0.04%

granular

EPA Reg # 62719-
LLN

Penoxsutam GR
3.014

granular

EPA Reg # 62719-
LUG

Penoxsulam FERT
0.04% granule
EPA Reg#627149-
LUO

Penoxsulam FERT
0.014% granule
EPA Reght2719-
LUl

Turfgrass,
residential lawns,
golf courses, sport
fields, and sod
farms

0.08 10 0.24 pt/acre
{ 0.02 t0 0.06 1b ai/acre)

0.5 to 1.5 pt/acre
(0.02 to 0.06 1b a/acre)

0.06 1b ai/acre

0.0014 1b ai/1000 ft'

0.06 1b av/acre

(0014 b ai/ 1000 £t

0.06 Ib ai/acre

0.0014 1b ai/1000 f£

Do not apply more than
150 Ib of penoxsulam
Fert 0.04% (0.06 b ar)
per acre per application
or more than 225 1b of
produci (6.09 1b ai) per
acre per growing season

SO W

i

i
i

0.06 1b ai/acre

0.0014 1b ai/1000 (U

4.0

4.1

Residential (Aquatic) Handler

NON-OCCUPATIONAL/RESIDENTIAL EXPOSURE

The Agency uses the term “Handlers” to describe those individuals who are involved in
the pesticide application process. Based on information in the proposed aquatic use
labels, application is restricted to Dow AgroSciences-authorized applicators trained
Best Management Practices for use of this product only.

e
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.2 Residential (Aquatic) Postapplication
There 1s a potential for postapplication exposure from oral and dermal routes of exposure
while swimming in aquatic sites treated with penoxsulam. The duration of exposure is
cxpected 10 be of short- and/or intermediate-term in duration.
4.2.1 Postapplication Swimmer Exposure Scenario

4.2.1.1 Data and Assamptions

The {ollowing data, assumptions and calculations were used to assess post-application
exposure as a result of recreational swimming in aquatic sites treated with penoxsulam.

Data and Assumptions:

*  Since gaenoxsulam 1s to be applied outdoors and 1ts vapor pressure is very low (7.2
w10 mmHg) inhalation exposure is expected to be negligible. Theretore
jnhalation exposure 18 not of concern.

» Standard Operating Procedures (SOPs) for Residential Exposure were used to
assess oral, and dermal post-application exposure to recreational swimmers

o [0 percent (100%) of the application cancentration i available in the water for
dermal contact and oral ingestion. For purposes of this assessment the maximum
concentration 1s 150 ppb in accordance with label restrictions.

e Assumed surface area :s 20,900 cm” for adults and 9,000 cm? for children (age 6
VeArs)

e [Duration of exposure is assumed to be 5 hours a day for both adults (18-64 years)
and children (6 years). This duration is based on the 90" percentile value for time
spent at home in a swinming pool from the 1996 Exposure Factors Handbook.

¢ Mean ingestion rate for adult and children swimmers is 0.05 L/hour

e Aoverage body weight is 70 kg for adult male and 22 kg for 6 year old child

¢ Penoxsutam permeability coefticient is § x 107 cm/hr

e (iaileon ™ SC may be applied either directly to water using hoses or as a foliar
application to post-emerged vegetation. For “in water” applications, the
meximum sum of all applications is 150 ppb per annual growth cycle or a single
nuximum application rate of 150 ppb. For each ppb of penoxsulam, the label
indicates that 0.174 fluid ounces of active ingredient should be applied per acrc
thot of treated water results in a concentration of 1 ppb, or:

1 ppb penoxsulam = 0.174 fl oz Galleon
A/ ft

Therefore, using that ratio, a concentration of 150 ppb would require 26.1 fluid ounces of

150 ppb pencxsulam = 26,1 f1 oz Galleon
A
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The Galleon ™ SC label features instructions for depths of up to 10 feet, which 1s a
typical depth most of the water bodies to be targeted for treatment with this EUP.  The
maximum application rate (in 1b a.i./acre units) to reach a concentration of 150 ppb in a
10 foot body of water would be:

26.1 fl oz Galleon x 1 gal. Galleon. x 2lbai x 10ft = 4.1 Ibavacre
A-ft 128 fl 0z Galleon gal Galleon

e For “foliar applications post emergent”, Galleon ™ SC is applied at the rate of
2.0 to 5.6 fl oz per acre (0.03125 to 0.0875 b ai/acre).

e For purposes of assessing residential exposure “in water” apphcation was
determined to be the worst case scenario (i.e. greatest application rate), and was
therefore used to estimate exposure to swimmers.

Calculations:

The following calculations and equations were used to determine oral and dermal
exposure as a result of swimming in aquatic areas treated with penoxsulam.

Incidental Ingestion Dose = CwxIsRx ET
BW
Where:
Cw = concentration in water {150 ppb = 0.15 mg/L)
1gR = ingestion rate of water (0.05 L/hr)
ET = =exposure time {5 hr/day)
BW - body weight (kg)

Dermal Dose = C, x SAX ET x K, x CF
BW

Where:
Cw = concentration in water (150 ppb = 0.15 mg/L)
SA = surface area exposed (cm’)
ET - ~exposure time (5 hr/day)
Kp = permeability coefficient (& x 10 'em/hr)
CF = unit conversion factor (L/1000 ¢m’)
BW == body weight (kg)

Permeability coefficient (Kp) 1s chemical specific estimated using the following equation:

Log Kp= -2.72 4 0.71 log ke, - 0.0061 MW

Where:
Kp ~ permeability coefficient (1.5 x 10° x 50% DA =8.0 x 107 cm/hr)
Log k... = octanol-water partition coefficient {-0.6 at pH of 7), and
MW - molecular weight (438.3%)

Margin of Exposure = NOAEL (17.8 mg/kg/day)
Dose (mg/kg/day)

4.2.1.2. Exposure and Risk Estimates for Swimmers

The above factors were used in the SWIMODEL formulas for dermal and ingestion
exposure. The SWIMODEL formulas tor the other dermal pathways (aural.
10
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buccal sublingual and orbital/nasal) were not used because these formulas are based upon
recreational swimmers in swimming pools who swim with their heads partially
mnmersed. [t is anticipated that recreational swimmers in weed infested arcas would be
fess likelv to swim with their heads immersed than recreational swimmers in weed-free
swimming pools. In addition, the formulas for the buccal/sublingual and orbital/nasal
pathways contain a default absorption factor of 0.01 which is based upon the absorption
of nitroglveerin. This factor would greatly overestimate the risk of penoxsulam exposure
hecause penoxsulam is absorbed at a much lower rate.

Since the short-term postapplication assessment needs to address only oral exposure
which results in the same estimated dose for intermediate-term exposure, a short-term
aggregate exposure was not required. The intermediate-term postapplication exposure
assessiment combined oral and dermal exposures and is protective for short-term
exposure. Short- and intermediate-term postapplication exposures resulted in MOEs >
100 and were therefore not of concern {o HED. A summary of the short- and
intermediate-term postapplication exposures for adults and children is provided in Table

42010

Characterization of Risk and Exposure

Duration of exposure is assumed to be 5 hours a day for competitive swimmers both adult
(13-64 years) and children (6 years) in swimiming pools. This duration is based on the
90" percentile value for time spent at home in a swimming pool from the 1996 Exposure
Factors Hundbook. HED considers this exposure period very conservative for
recreational swimmers in weed infested ponds and lakes. Furthermore, the oral route of
exposute s the main driver, A mean ingestion rate of 0.05 L/hour for adults and children
was used 10 assess oral margins of exposure. This ingestion rate is based on HED’s
swimmer imodel typically used to assess competiive swimmers in pools who tend to
swim with their heads partially immersed in the water and can ingest larger amounts of
water. 1! i3 anticipated that recreational swimmers in weed infesled waters would not
immense their heads as often and therefore would ingest smaller amounts of water.
Theretore HED concludes that the dermal and oral margins of exposure are over
estimates af the actual risk.
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4.3 Residential Handler Exposure to Turf

The Agency uses the term “Handlers™ to describe those individuals who are involved in
the pesticide application process. Four penoxsulam turf products (i.e., Penoxsulam GR
0.04%, Pcnoxsulam GR 0.014%, Penoxsulam FERT 0.04% granule, and Penoxsulam
FERT 0.0:14% granule) can be applied by home owners. These granular products are to
be applied using a hand held or drop/push rotary-type spreader, whirlybirds, cyclones
and/or shaker type applicators. The following use scenarios were used to assess handler
exposure:

1. mixer/loader/applicator for push-type granular spreader using PHED

2. rmuxer/loader/applicator for low pressure hand wand and backpack sprayer using
PHED

ruxer/loader applicator for ORETFE Granular Push Spreader

[N

4.3.1 Turf Data and Assumptions:

Unit Exposures: No chemical specific unit exposure data was provided in support of
this subynission; therefore, Pesticide Handlers Exposure Database (PHED) Surrogate
Exposure Guide and the Outdoor Residential Exposure Task Force (OREFT) study
(MRID 44972201) unit exposures were used to estimate handier exposure.

Acres Treated: Information regarding area treated for the various use scenarios
was provided by the registrant

* 1000 ft’ per day by low pressure hand wand or back pack sprayer for spot
treatment of lawns,

* (1.5 acres per day by push-type granular spreader for broadcast treatment of
lawns

Application Rate and Amount Handled:
= 0.6 b ai per acre for broadcast treatment
= (4000014 Tbs ai per ft7 (0.0014 b ai/ 1000 £t for spot treatment

Exposure Duration: Based on information provided in the proposed labels handler
exposure 15 anticipated to be short-term in duration, The proposed labels indicate that,
“additional applications should not be made within four weeks of a previous application”.
Theretore. neither intermediate- nor long-term exposure to turf handlers is expected and
Was 1ot assessed,

Body Weight: The average male body weight of 70 kilograms was used to assess
handler exnosure.

4.3.2 Turf Handler Exposure and Risk

HED s fevel of concern for non-cancer nisks (1.e., Margins of Exposure (MOE)) for
penoxstlam s 100 for resident:al exposure. Since a short-tertn dermal point was not
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selected, the only route of exposure to be addressed is inhalation. Handler inhalation
MOEs were significantly greater than 100 and therefore not of concern to HED. Short-
term inhalation exposure for residential handlers is summarized 1n Table 4.3.2.

B S e ader/App

ORETF lawns 0.00078 0.06 b avA 0.5 0.00000033
Resident- ‘
applicator
Gragular Push ‘
Spreader + -
PHED Low 0.03 0.0014 1b 1000 7 | 0.0000006 130,000
Pressure ai/1000 ft’ :
handwand and
Backpack ; o
PHED *Push- (.0063 .06 b aila | 0.5 (.0000027 E 6.600.040
type” Granular !

Spreader
a.  Inhalation Unit Exposure derived from PHED Version 1.1 and ORETF Handler Exposure Study
MRED 44972201
b, Application Rate based on proposed labels
¢ Inhalation Dose = Unit Exposure (mg/lbj x Application Rate (b ai/dav) x Area Treated/BW
d. Inhalation MOE = = NOAEL (17.8 mg/ke/day)
Inhalation Dose

54,000,000

4.4 Postapplication Dermal Exposure on Treated Turf

Postapplication dermal exposure resulting from contact with treated turf was assessed
using a chemical specitic turf transfer residue (TTR) study (MRID 46703508).

4.4.1 Data and Assumptions

Data:

Determination of Transferable Residue on Turf Treated with Penoxsulam; Robert,
D.W. and G.E. Schelle; 2005; MRID 45013501.

This study was designed to characterize dissipation of penoxsulam transterable turf
residues when applied to turf at 2 test sites in Georgia and Florida. GF-443 SC.
formulated as a suspension concentrate containing 21.4% penoxsulam as the active
ingredient, was applied once to each site using a tractor-mounted boom sprayer. (Note:
The Study Report states the percent active ingredient is 21.4%; however, on the product
Jabel the percent active ingredient is stated to be 21.7%). Each application was madc at
target application rate of 100 g a.i./hectare (0.09 1b ai/acre). The application method and
application rate were relevant to the use pattern proposed; however, the application rate
used in the study was higher than the maximum recommended application rate in the
proposed label (0.06 1b ai/acre). Transferable turf residues (TTR) were collected using

14
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the modified California Roller Techmique. All untreated control samples were collected at
cach sitc prior to application of the test product. Each field site consisted of three
replicate plots, each containing subplots for sampling.

The maximum average penoxsulam residues occurred immediately following the
application at each site. At the Georgia site, the maximum average penoxsulam residue
was 0.043 ug/em?, or 4.3% of the applied active ingredient. At the Florida site. the
maximum average penoxsulam residue was 0.0068 pg/em®, or 0.7% of the applied active
mgredien:. A linear regression analysis using the natural logarithm of the individual
TTR values was conducted. Residue data was collected after the application through the
first day where all the TTR values were <LOQ {DAT 7 for both sites). The raw TTR
values tor field recoveries were not corrected, since the overall field recoveries were
=90% for both sites. For values » LOD and <1.OQ, HED used a value of 4 the LOQ.
For values < LOD, HED used a value of 2 the LOD. It appears that the Registrant used
the average residue data from only the sampling times when restdues were greater than
the LOD (DAT 7 for the Georgia site and DAT 4 for the Florida site). The Registrant
corrected the raw TTR values using the average analytical set recovery values, all of
which were >90%. [t is not known if the Registrant used the 1.OQ value or %2 LOQ in
their calcufations. The estimated half-life values were 1.3 days (R*=0.8217)and 1.5
days (R = 0.9403) for penoxsulam residues at the Georgia and Florida site, respectively.

The Regisirant provided the residues in pg/em” for the triplicate cloth dosimeter samples
coilected at each sampling interval. The cioth dosimeter penoxsulam residue levels and
corresponding statistical summanes are shown m Tables 1 and 2. At the Georgia site, the
average penoxsulam residues immediately following the application were 0.043 pg/em’,
or 4.3% and at the Flonda site. the average penoxsulam residues immediately following
the application were 0.007 ug/em’, or 0.68% of the applied active ingredient (maximum
average)

337.7667 | 0.0606

!
2037761 | 0.0366 l : |
0 1731338 0.0311 | 0.0427 0017 368 0.0410 | 4.2995
~LOQ <LOO
. ND ND | ! i |
1O - 100036 pgiem
SO0 - 00108 pgfem”

a4 Application Rate = 0,993 ppiem®
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422745 0.0076
| 0 343044 0.0062 0.0068 ¢.0007 10.7 i 0.0068 D681
' 369867 0.0066 [ |

1.OD = 0.00036 pg,’mu2
LOQ = 0.00108 pg/cm?
Actual Application Rate = 0.996 np/cm”

e Postapplication must be assessed on the same day the pesticide is applied since it
1s assumed that homeowner could be exposed to turfgrass immediately after
application. Therefore, exposures are based on day 0.

¢ The application rate used in the study (0.09 Ib ai/acre) was higher than the
maximum recommended application rate in the proposed label (0.06 1b a.i./acre).

44.2 Dermal and Inhalation Postapplication Exposure
and Risk Estimates to Turf

Residential postapplication exposure is generally considered short-term. Since
penoxsulam is applied outdoors inhalation postapplication exposure is expected to be
negligible. HED does anticipate short-term dermal exposure to individuals entering turf
areas treated with penoxsulam. However, a short-term dermal exposure endpoint was nos
determined since no dermal, systemic, neurological or developmental toxicity concerns
were 1dentified at the highest dose tested. An intermediate-term dermal exposure
NOAEL of 17.8 mg/kg/day was selected based on multifocal hyperplasia of the pelvic
epithelium of the kidney from a 1-year chronic feeding study in the dog.

Based on the following information: (1) proposed turf labels state that additional
applications should not be made within four weeks of a previous application; (2) the
average penoxsulam residues dropped below the limit of quantitation (LOQ) by DAT 7
(7 days after treatment) at both sites (Georgia and Florida) in the chemical specific TTR
study; and (3) the estimated half-life values for penoxsulam residues at the Georgia and
Florida sites ranged from 1.3 1o 1.5 days, respectively; HED considers intermediate-teri
dermal exposure to be negligible. Therefore, a dermal postapplication exposure
assessment was not performed.

4.5 Oral Postapplication Exposure

4.5.1 Non-dietary Ingestion (Hand-to-Mouth)
Exposure from Treated Turf

Postapplication hand-to-mouth exposure was assessed using the SOP for Residential
Exposure: 1.3.2. This SOP provides a method for estimating potential dose among

16
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POR =TTRyxSAx FOx ETxSE x CF[

BW

PDR ' potential dose rate on day “(\" (mp/day)

DFRO - dislodgeable foliar residue on day ¢ {ug/cm” turf)

SA : surface area of the hands (cm/event)

FQ - frequency of hand-to-mouth activity (20 events/hr for short-term and 9.5 events/ir for
intermediate-term), Reed et al 1999

ET : exposure time {hr/day)

CF: weight unit conversion factor to convert ug units in the DFR value to mg for the daily
exposure (0.001 myg/ug for turf)

Sk Saliva Extraction Factor (30%)

Bw : 15kg

Shorve-term Oral MOE = NOAEL (17.8 mg/kg/day) - PDD

4.5.1.2 Hand-To-Mouth Risk and Exposure

A total Ut ot 100 has been applied to all residential risk assessments HED’s level of
concern for risks (i.e., Margins of Exposure (MOE)) for penoxsulam is 100 for residential
exposure. All hand-to-mouth MOEs were greater than 100. Residential exposure and
risk resulting in MOEs greater than or equal to 100 are not of concern to HED. Table
4.5.1.2 summarizes the short-term MOEs for hand-to-mouth transter of pesticide residues
from broadcast lawn use.

. Table 4.5.1.2: Post Appllcatmn Oral. Exposure from Hand tn-Mouth Ac-t:vnty on Penoxsulam Treated Turf . . .
- Turf Transfer .

Surface Hand to CA Exposure -.-'Boﬁy

Residue : o Ar e ] Mouth  Time - . Weight Daﬂy Dose | MOE*
S(uglom’) “(emy ] (eventsihr) | - (hoarsy- | 7 (kg) ' (mg/kg/day) '
HHED Derault 3.33E.2 ] 0.06 3% 20 20 50% 2 15 8.88E-4 2,000
Georgia TTR 2.8EE NA TAE-4 24,000
B Florida T'TR 4.7E-3" 1 25E-4 140,000

o oef Transfer Residue (ugrom’) = AR x Fx ¢ 1-D) x 4.54E" ug/tb x 2 476 acre/om’
11 Sictermination of Transferable Residue on Twt Treated with Penexsulam, Robert, 1D W, and G.E. Schelle; 2005; MRID
45013501
ngrgia TTR = 4E-2 corrected for difference in apphication rate = 0 06,0.09 = 0.66 x (.0427 = 2.8E-2;
da TTR = 6.8E-3 corrected for ditference in application rate = (.06/0.09 = .64 x 0.0068 = 4 7E.3
Maximum application rate for turf use in accordance with proposed lubel
Ol Dose = _TTR (ug/cn’) » SA {enr’1x FQievents/hr) x SA [orrievent) x ETihrs/day) x 0.001mg/ug)
BW (15kg}
©o el MOE = NOAEL (FLE mgdcp/day) - Oral Dose tmgdkg/day)

4.5.2 Ingestion of Pesticide-Treated Turfgrass
(Object-to-Mouth)

This scenario was assessed using the HED Draft Standard Operating Procedures (SOP’s)
[or Residential Exposure Assessments (12/18/97), and the Revisions to the Standard
Operating ’rocedures (SOP’s) “or Residential Exposure Assessment (Science Advisory
Council for Exposure Policy 12, Revised February 22, 2001). The SOP 2.3 .3,
Postapplication Potential Dose Among Toddlers from the Ingestion of Pesticide-Treated
Turfgrass, cstimates doses among toddlers from incidental ingestion of residential
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toddlers from incidental ingestion of pesticide residues from previously treated turt. This
scenario assumes that pesticide residues are transferred to the skin of toddlers playing on
treated yards and subsequently ingested as a result of hand-to-mouth transfer.

Penoxsulam turf products formulated as both liquid and granules are applied as broadcast
and spot treatment. For purposes of this assessment, broadcast application rates were
considered to represent the worst case scenarios and therefore used in assessing oral
exposure.

4.5.1.1 Data and Assumptions

Assumptions:

On the day of application, it may be assumed that 5% of the application rate 15
available on turfgrass.

Postapplication activities must be assessed on the same day that the pesticide 1s
applied.

The median surface area of both hands is 20 ¢m’ for children. This value is based
on the February 1999 recommendation from the Scientific Advisory Panel (SAP).

It 15 assumed that there is a one-to-one relationship between the transferable
residues on the turf and on the surface area of the skin after contact.

The mean rate of hand-to-mouth activity is 20 times/hour for short-term exposure
scenarios. This value was provided by the 1999 SAP.

Duration of exposure for children is assumed to be 2 hours per day for turf and 4
to 8 hours for indoor surfaces.

The saliva extraction factor is 50%.
Children are assumed to weigh 15 kg.

Eguations, Calculations, and Risks:

TTR)=AR x Fx (1-D)’ x CF2 x CF3

AR - application rate (Ib ai/ft’ or Ib ai/acre or mg ai)

I fraction of ai available on turf (unitless)

Ib] fraction of resude that dissipates daily (unitless)

G - postapplication day on which exposure is being assessed

CF2 ~ weight unit conversion factor to convert the lbs ai in the applicaticn rate to ug for DFR
value {(4.54E% ug/tb)

CF3 = area unit conversion factor to convert the surface area units (£t} in the application rate to
cm’ for the DFR value (1.08E” ft 2 /em”® or 2.47E® acre/cm®)

DFR = Hslodgeable Foliar Residue
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turfgrass that has been previously treated with pesticides. This scenario assumes that turf
15 ingested by toddlers who play on treated areas.

4.5.2.1 Data and Assumptions

Assumptions and Factors

i the day of appiication it may be assurned that 20% of the application rate are
available to be ingested

postapplication exposure 18 assessed on the same day pesticide is applied
assumed ingestion rate for grass for children (3 years old) is 25 cm2/day
<hildren are assumed to weigh 15 kg

Fguations and Calculations

Ry = AR x Fx (1-D)" x CF2 x CF3

GRy grass residue on day 0 (ug/em®)

AR application rate (Ib ai/A)

] fraction of at available on the grass (unitiess)

i) fraction cf residue that dissipates daily (unitless)

{ - postapplication day on which exposure is being assessed

Cr2 = welght unit conversion factor to convert the Tbs ai in the application rate o g
tor grass residue value (4.54E8 pg/th)

CF3 = area unit conversion factor 10 convert surface area units (A) in the application

rate to ey’ for grass res:due value (2.47F-8 Afem™)

PIHY =GR yx IgR x CF1

PHD potential daily dose on day 0

GRy = arass residue on day 0 (ug/cm’)

[o - mgeston rate of grass {(cm2/day)

(Fl - weight unit conversion factor to converl the pg of residues on the grass to mg 1o

provide units of mg/day (1E-3 mg/pg)

Shart-term Oral MOE = NOAEL (17.8 mg/kg/day) - PDD

4.5.2,2 Risk and Expaosure

HED’s level of concern for risks (1.e., Margins of Exposure (MOE)) for penoxsulam is
100 for residential exposure. The short and intenmediate term object-to-mouth MOEs are
greater than 100 and therefore are not of concerr: to HED. Table 4.5.2.2 summanizes the
short-term object-to-mouth MOE for pesticide ingestion of treated turf grass.



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149995 - Page 20 of 31

Scenario

AR

GR,"

a. GR, = grass residuc on day 0 = AR x F x (1 -DY x CF2 x CF3
b. PDD = potential dose on day 0 = GRy x 1gR x CF1 +BW

c. MOE=NOAEL (17.8 mg/kg/day)/PDD

4.5.3

Incidental Ingestion of Soil

This scenario was assessed using the HED Draft Standard Operating Procedures (SOP™s)
for Residential Exposure Assessments (12/18/97), and the Revisions to the Standard
Operating Procedures (SOP’s) for Residential Exposure Assessment (Science Advisory
Council for Exposure Policy 12, Revised February 22, 2001). The SOP 2.3.4,
Postapplication Potential Dose Among Toddlers from Incidental Ingestion of Soil from
Pesticide-Treated Residential Areas, estimates doses among toddlers from incidental
ingestion of soil containing pesticide residues. This scenario assumes pesticide residucs
in soil are ingested by toddlers who play on treated areas as a result of normal mouthing
activities.

Assumptions and Factors

4.5.3.1 Data and Assumptions

on the day of application, it is assumed that 100% of the application ratc are
located within the soil’s uppermost 1 cm

postapplication must be assessed on the same day the pesticide is applied
assumed soil ingestion rate for children is 100 mg/day

children are assumed to weigh 15 kg

Eguations, Calculations and Risks

SRq
AR

I3

0
CF2
CF3

Cr4

SRy=ARx Fx (1-D) x CF2 x CF3 x CF4

soil residue on day 0 (ug/g)
application rate (1b ai/A)
fraction of ai available in uppermost cm of seil (1 ¢m)
fraction of residue that dissipates daily (unitless)
postapplication day on which exposure is being assessed
weight unit conversion factor to convert the Ibs ai in the application rate to ug
for soil residue value (4.54E8 pg/lb)
area unit conversion factor to convert surface area units ( A) in the application
rate to em’ for soil residue value (2.47E-8 Afem?)
volume to weight unit conversion factor to convert the volume units (cm3)

weight units for the SR value {0.67 cm3/g soil)

F IgR CF1 PDD® MOF*
{Ib aifA) (ug/) | (A/em2)y | (ug/em2) | (em7/day) | (mg/ug) | (mg/kg/day)
GF-443 3C 0.06 02 | 454E8 | 2.47E-8 1.33E-1 G 0.001 222E-4 o
EPA Reg No. 62719-LUA :
HED Default TTR o B
Georgia TTR NA 2.8E-2 4 6E-3 RRVHURET T
Florida TTR 17E3 TREG T
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PDID =S8R, x IgR x CF!

P = potential daily dose on day 0
SRy soil residue on day 0 (ug/g’
TeR ingestion rate of soil (mg/day)
CFI

weight unit conversion faclor o convert the pg of residues on the soi? to mg to
previde units of mgday (1E-6 g/ug)

Short-term Oral MOE = NOAEL (17.8 mg/kg/day) + PDD
4.5.3.2 Exposure and Risk
HED's level of concern for non-cancer risks (i.¢., Margins of Exposure (MOE)) for
penoxsulom 1s 100 for residential exposure. The short and intermediate term oral MOEs

are greatcr than 100 and therefore 18 not of concern. Table 4.2.3 3.2 summarizes the
short-ternm: MOEs for incidental ingestion of soil by children.

Table 4.2.3.3.2: Postapplication Exposure and Risk Ingestion of Pesticide-Treated Soil 0. =

Seemati AR F CF2 CF3- | CF4 SH,* 1 1IgR CF1 PDD® | MOE
Seenarto (Ib ai/A) | (em) {ug/lb) (Adem?) (em'/g) (ug/g} (mg/day) (g/ug) (mg/kg/day)
(F-443 SC 0.06 I 1TSA4ER | 2.47E-8 | 067 | 451E- 100 1.00E-6 301E-6 5 92
EPA Reg No. 6277 0.
LUA
HED Defaut TTR
Georgia TTR 2.RE-2 1.8E-7 9.8E7
Florida TTR 4.7E-2 3.1E-8 5.7E8

a SRy AR« Fx {(1-DY X CF2 w CF2 » CF4
b, PDD = Si, x IgR x CF1+ BW
o MOE = ~NOAEL (1 7.8 mg/kgiday)/ PPD

4.5.4 Episodic Incidental Ingestion of Granules

There are four proposed penoxsutam turf products formulated as granules (Penoxsulam
FERT 10049, Penoxsulam FERT 0.014%, Penoxsulam GR 0.014% and Penoxsulam GR
0.04%). These products are applied using a drop or rotary-type spreader designed to
apply granular herbicides turfprass, lawns, recreational arcas and golf courses. Although
HED believes there is potential for incidental ingestion of pesticide applied to lawns no
acute dictury endpoint attributable to a single exposure was identified in the available
toxicolopy studies on penoxsulam. Therefore, an episodic incidental ingestion of
granules assessment could not be performed.

4.6  Residential Aggregate Margins of Exposures for Aquatic and
Turf Use

4.6.1 Short- and Intermediate term Aggregate Exposure for
Swimmer

Since no short-term dermal endpoint was selected, and inhalation postapplication
cxposure 1< expected to be negligible, the onlv route of exposure is oral. The aggregate
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intermediate-term exposure assessment combined oral and dermal exposures and is
protective for short-term exposure. The aggregate margins of exposure for adults and
children swimmers were greater than the level of concern (Total MOE > 100) and
therefore were not of concern to HED. A summary of the short- and intermediate-term
swimmer aggregate exposure and risk is provided in Table 4.3.1.

Adults 54E-4 1.8E-7 33,000
Children 1.7E-3 2 5E-7 19,000
(6 yrs old)
a.Total MOE = NOAEL (17.8 g/kg/day)

Dose Ot + Dose Derma!

HED considers the swimmer dermal and oral margins of exposure to be over
estimates of the actual risk (see charactenization below) and therefore does not
recommend that these MOEs be used when aggregating risk.

Characterization

Duration of exposure is assumed to be 5 hours a day for competitive swimmers both adult
(18-64 years) and children (6 years} in swimming pools. This duration 1s based on the
90" percentile value for time spent at home in a swimming pool from the 1996 Exposure
Factors Handbook. HED considers this exposure period very conservative for
recreational swimmers in weed infested ponds and lakes. Furthermore, the oral route ot
exposure is the main driver. A mean ingestion rate of 0.05 L/hour for adults and children
was used to assess oral margins of exposure. This ingestion rate is based on HED’s
swimmer model typically used to assess competitive swimmers in pools who tend 10
swim with their heads partially iminersed 1n the water and can ingest larger amounts of
water. It 1s anticipated that recreational swimmers 1n weed infested waters would nof
immerse their heads as often and therefore would ingest smaller amounts of water.
Therefore HED concludes that the dermal and oral margins of exposure are over
estimates of the actual risk.

4.6.2 Short-term Aggregate Exposure to Turf

The only route of exposure to handlers (adults) is via inhalation, which results in minimai
(MOE=>6,600,000) exposure. Postapplication inhalation exposure is also anticipated to be
minimal, and not of concern. No short-term dermal endpoint was selected. Based on
intformation provide in the penoxsulam TTR study which indicates that the amount of
residues remaining on the turf after 30 days would be negligible, HED does not cxpect
intermediate-term dermal exposure to result from application of penoxsulam to turf.  Ax
a result, the only route of postapplication exposure for turf to be aggregated is oral (hand-
to-mouth, object-to-mouth, and ingestions of soil). A summary of the turf residential

for children were greater than the level of concern (Total MOE > 100} and therefore were
not of concern to HED.
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ble 4.6.2: S
" | (ng/ 0
Children - HED Default 8 88E-4 2 22E-4 3.01E-6 0.00%1 16,000
Children - Georgia TTR 2 79E-4 1.74E-5 7.0E-8 0.00029 61,000
Children - Florida TTR 1.36E-4 8.5E-6 3.4E-8 0.000145 120,000
a. Total MO = NOAEL (17.8 w'kgiday)

D0SE panduo-mourn + D0OSE object 40 meth Diose

sl ingastion

5. GCCUPATIONAL EXPOSURE

This section of the risk assessiment estimaltes occupational exposure and risk resulting
from the use of six ditferent penoxsulam herbicide products formulated as liquids and
granules. These proposed products are for selective conirol of emergent, floating and
submersed aguatic weeds in and around slow-moving and quiescent bodies of water; and
for postemergence control of annual and perennial broadleaf weeds in established
turfgrass. residential lawns, golf course, sport fields, sod farms and around commercial
buildings Based on use rate, =xposure i3 expected to be short- and intermediate-term in
duration

Handler Aquatic Use Scenarios:

Penoxsulam may be applied either directly into the water through submerged hoses
trailing bchind boats or as a foliar application to emergent or floating foliage of aquatic
vegetation. For in-water uses {i.e. boat-mounted trailing hose), handler exposure 1$
imited o the mixer/loader scenario only. Since the active ingredient is automatically
applied to the water through hoses, there 18 no direct contact between the active
ingredient and the applicator. However, foliar applications made from a helicopter or
boat will result in exposure to mixer/loaders and applicators. Handheld equipment (i.e.
right-of-way) generally involves one person mixing/loading and applying a dilute spray
mixture t:to canals made from a truck. To achieve desired concentrations, trucks travel
at 2 to 5 miles per hour. The following use scenarios were used to assess handler
CXPOSUTT:

mixer/loader of liquid formulation tor helicopter-mounted boom
applicator of liquid formulation for helicopter-mounted boom
muser/loader of liquid formulation for boat-mounted trailing hose
mixer/loader of hguid formulation for aithoat-mounted boom
avplicator of lquid formulation for airboat-mounted boom
rmxer/loader/applicator of liquid formulation for right-of-way handheid
cunipment for foliar applications made trom a truck

[ R

RS

5.1.1 Data and Assumptions:

Unit Exposures: No chemical specific unit exposure data was provided in support of
this submission; therefore, Pesticide Handlers Exposure Database (PHED) Surrogate
Exposure Cuide unit exposures were used 1o cstimate handler exposure. Since there are
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no unit exposure values specific to applying foliar sprays from a boat, unit exposure for
open cab groundboom application was used as a surrogate scenario to assess handler

exposure.

There are three basic risk mitigation approaches considered appropriate for controlling
occupational exposure. These include administrative controls, use of personal protective
equipment (PPE), and the use of engineering controls. For the present scenarios
occupational handler exposure assessments were completed by HED using basehine and

PPE.

The baseline clothing level for occupational exposure scenarios 1s generally an mdividual
wearing long pants, a long-sleeved shirt, shoes, socks, no chemical-resistant gloves, and
no respirator. The first level of mitigation generally applied is PPE which include
addition of chemical resistant-gloves, additional layer of clothing and a respirator. The
next layer of mitigation considered in the risk assessment process is the use of
appropriate engineering controls, which, by design, attempt to eliminate the possibility o!
human exposure. Examples of commonly used engineering controls include closed
tractor cabs, closed mixing/loading transfer systems, and water-soluble packets.

Acres Treated: Information regarding area treated for the various use scenarios
was provided by the registrant.

= 100-150 acres treated per day by helicopter for foliar application

»  50-100 acres treated per day by boat-mounted trailing hose application

= 10-12 acres per day by airboat-mounted boom for foliar application

»  6-8 acres per day by handheld equipment (i.e. right-of-way spray) made from
trucks for foliar application

Application Rate and Amount Handled: According to the Galleon ™ SC, the
maximum sum of all applications 1s 150 ppb per annual growth cycle or a single
maximum application rate of 150 ppb. For “in water” applications, the maximum sum
of all applications is 150 ppb per annual growth cycle or a single maximum application
rate of 150 pph. For cach ppb of penoxsulam, the label indicates that 0.174 fluid ounces
of product applied per acre foot of treated water results in a concentration of 1 ppb, or:

1 ppb penoxsulain = 0.174 1] oz Galleon
A ft

Therefore, using that ratio, a concentration of 150 ppb would require 26.1 fluid ounces of
product, or :

150 ppb penoxsulanm = 26.1 fl oz Galieon
A/ft

The Galleon ™ SC label featurcs instructions for depths of up to 10 feet, which is a
typical depth for most of the water bodies to be targeted for treatiment with this EUP.

24
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The maximum application rate (in Ib a.i./acre units) to rcach a concentration of 150 ppb
in a 10 toot body of water would be:

261 fl oz Galleon x 1 gal. Galleon. x 2lbai x 101t = 4.1 Ibai/acre
Al 128 f1 oz Galleont  gal Galleon

For “foliar applications post emergent”, Galleon ™ SC is applied at the rate of 2 o
11.2 1107 peracre (11.2 fl oz/acre x 2 Ib ai/gal x 1 gal/128 oz = (.175 b a.i./acre).

Dermal Absorption Factor: Since the intermediate-term dermal endpoint was based on
an oral study, a 50% dermal absorption factor was used to determine dermal exposure.

Exposure Duration: Periodic repeat applications of penoxsulam are anticipated 1 order
to maintain efficacious concentrations in treated bodies of water over a minimum period
of 45 day~. The half-life of penoxsulam in water is about 21 days, which limits the
trequercy at which applications are made. Therefore, duration of exposure 1s expected to
te both «<hort- and intermediate-term in nature.

Body Weight: The average male body weight of 70 kilograms was used to assess handler
CXPOSUTL.

5.1.2  Aquatic Handler Exposure and Risk

Since a short-term dermaj point was not selected, the only route of exposure to be
addressed is inhalation. Short-term inhalation exposure 1s summarized in Table 5.1 2a.
Adl short-tarm inhalation MOE were greater than 100 and therefore not of concern to
HED. Dermal and inhalation endpoints were selected for intermediate-term exposure.
Since botl endpoints were derived from the same study, toxicological effects were the
same and therefore exposures could be combined to determnine a total margin ot exposure.
Intermediate-term handler exposure is summarized in Table 5.1.2b. All short- and
intermediute-term handler scenarios resulted in MOEs ard Total MOEs greater than
HED s level of concern (MOE > 100).

i~
A
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R Mixer/loader: | N
Helicopter Baseline 0.0012 0.175 150 0.00045 40,000

Boat trailing 4.1 100 0.007 2500
hose )
Boat-boom 0.175 12 (4.000036 500,000
__..Appﬁcau}":::':' DRI SRR s T
Helicopter Baseline 0.0600018 | 0.175 150 0.00000067 | 26,000,000
Boatboom 0.00074 i2 0.000022 800,000
T e Mixer/loadet/Applicator - - L
Right of Way [ Single 0.0039 0.175 8 0.000078 230,000
Sprayer layer &

gloves i

b. Inhalation Unit Exposure derived from PHED Version 1.1

¢ Application Rate= 10ft » 150 ppb x 0.174 ) gz product x 1 gal. x 21bai 4.1 Wb aivacre
A-ft-ppb 128 oz gal prod

¢. Iphalation Dose = Unit Exposure (ing/Ib) x Application Rate (b ai/day) x Area Treated/BW

d. MOE = NOAEL {17.8 mg/kg/day}

inhalation Dose
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5.2 Handler Turf Use Scenarios

Penoxsulam turf herbicide products are formulated as liquids and granules. These
proposed products are for postemergence control of annual and perennial broadleat
weeds in established turfgrass, residential lawns, golf course, sport fields, sod farms and
around commercial buildings. Penoxsulam may be applied as a ground broadcast or spot
treatment. Spot treatment using liquid formulations my be applied by hand-held or back
sprayers. Granular applications are to be applied using a drop or push rotary-type
spreader, whitlybirds, cyclones and or shaker type applicators. The following use
scenarios were used Lo assess handler exposure:

1. mixer/loader of liquid formulation for groundboom using PHED
2. applicator using groundboom using PHED
3. mixer/loader/applicator for push-type granular spreader using PHED

4. mixer/loader/applicator for low pressure hand wand and backpack sprayer using
PHED
5. mixer/loader applicator for ORETF LCO Handgun Spray —Liquid Flowable

6. mixer/loader applicator for ORETF LCO Push Cyclone Granular Spreader
5.2.1 Turf Data and Assumptions:

Unit Exposures: No chemical specific unit exposure data was provided in support of
this submission; therefore, Pesticide Handlers Exposure Database (PHED) Surrogate
Exposure Guide and the Outdoor Residential Exposure Task Force (OREFT) study
{(MRID 44972201} unit exposures were used to estimate handler exposure.

Acres Treated: Information regarding area treated for the various use scenarios
was provided by the registrant.

= 40 acres treated per day by groundboom of turf, lawns, goll courses and sports
fields

* 80 acres treated per day by groundboom of sod farms

= 1000 ft" per day by low pressure hand wand or back pack spraver for spot
treatment of turf, lawns, golf courses and sports fields

= (0.5 acres per day by push-type (cyclone) granular spreader for broadcast
treatment of turf, lawns, golf courses and sports fields

Application Rate and Amount Handled:
» (.06 lb ai per acre for broadcast treatment
= 0.0014 Ibs ai per 1000 ft' (0.0000014 1b ai/ ft2)for spot treatment

Exposure Duration: Based on information provided in the proposed labels handler
exposure is anticipated to be short-term in duration. The proposed labels indicate that,
“additional applications should not be made within four weeks of a previous application.”
Therefore, neither intermediate- nor long-term exposure to turf handlers is expected and
was not assessed.

Body Weight: The average male body weight of 70 kilograms was used to assess
handler exposurc.
28
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5.1.2  Turf Handler Exposure and Risk

HED s level of concern for non-cancer risks (i.e., Margins of Exposure (MOE)) for
penoxsutam 15 100 for occupational exposure. Since a short-term dermal point was not
selected. the only route of exposure to be addressed is inhalation. Handler inhalation
MOEs were significantly greater than 100 and therefore not of concern to HED. Short-
term nhalation handler exposure is summarized in Table 5.1.2.

. : : “Mixer/loader:
groundboorm - lawns, turf | Baseline 0.6012 0.06 40 0.000041 430,000
liguid grass areas, %
sport fields |
and golf I
- courses j
greundboon - sod farm 80 0.0000823 220,000
liquid . !
T T Applicator. - - - e Ee o B
groundboon - lawns, turf | Baseline 0.00074 (.06 40 0.0000254 700.000
Lguid arass areas, ] !
sport fields !
and golf
) courses L
groundbooen - sod farm - 0.00074 &0 0.000051 350,000
ligquid i
" AR © Mixer/loadsr/Applicator - o oo R
ORETE [0 lawns, turf | Baseline F0.0013% 0.0014 1000f7 | 3.6E-8 4 9E8
Handgun Sriay | grass areas, : 1b i/ 1000f
Figuid sport fields :
| Flowable | and golf i
ORETF Loy COUrscs L 0.0075 0.06 1b av A 1.5 0.0000032 5,600,000
Push Cyelone
Crranula:
| Spreader |
PHED [ (.03 0.0014 Ib ai/ | 1000f° | 6.0E-7 2.9E7
Pressure : 1000
handwand and .
Fackpack ) '
PHED “Pusis- 0.0063 006 ba/a | 0.5 03.0000027 6,600,000
tvpe™ Ciranular
Spreade:

Inhalation Unit Exposure derived from PHED Version 1.1 and ORETF Handler Exposure Study
MREID 44972201

b Application Rate based on proposed labels .

¢.  Inhalation Dose = Unit Exposure (mgilb) x Application Rate {Ib ai/day) x Area Treated/BW

d  Inhalation MOE == NOAEL (17.8 mg'kg/dav

Fnhalation Dase
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53 Turf Postapplication Exposure

No short-term dermal endpoint was determined since no dermal, systemic, neurological
or developmental toxicity concems were identified at the highest dose tested. An
intermediate-term dermal exposure NOAEL of 17.8 mg/kg/day was selected based on
multifocal hyperplasia of the pelvic epithelium of the kidney from a 1-year chronic
feeding study in the dog. The LOAEL was 46.2 mg/kg/day.

Based on the following information: (1} in accordance with proposed label, additional
applications should not be made within four weeks of a previous application; (2) the
average penoxsulam residues dropped below the limit of quantitation (LOQ) by DAT 7
{7 days after treatment) at both sites (Georgia and Flornida) in the chemical specific TTR
study summarized above; and (3) the estimated half-life values for penoxsulam residues
at the Georgia and Florida site were 1.3 days (R*= 0.8217) and 1.5 days (R*= 0.9403).
respectively; HED does believe that an intermediate-term dermal postapplication
exposure assessment is required. Based on information provide in the penoxsulam TTR
study, the amount of restdues remaining on the turf after 30 days would be negligible
based on half life data. Therefore, a dermal postapplication exposure assessment was not
performed and postapplication dermal exposure 1s not of concern to adults or children.

5.4 Restricted Entry Internal (REI)

The restricted entry interval 1s based on the acute toxicity of penoxsulam technical
material which is classified as Categories ['V. Acute toxicity Category I'V chemicals
require a 12 hour REIL. Therefore, the 12-hour REI which appears on the product labels is
adequate and 1n accordance with worker standard protection guidelines,
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