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This document was originally prepared under contract by Dynamac Corporation (2275 Research
Bivd, Suite 300, Rockwille, MD 20850; submitted (8/02/2006). The document has been
reviewed by the Health Effects Division (HED) and revised as necessary for clanty, correctness
and for policv.

Executive Summary

Penoxsulam { XDE-638) is a sulfonamide herbicide currently registered on rice for the selective
control ot vrasses, broadleaf, and sedge weeds. The use on rice (PP#3F6542, DP Barcode
D288152. 511704, W. Cutehin) represented the first food/feed use of penoxsulam. The
herbicide s 1mode of action at the cetlular level involves the inhibition of acetolactate synthase
(ALS).

Dow AgroSciences LLC has now submitted a Section 3 registration application for the end-use
product GI'-443 SC as an aquatic herbicide (PP#5F7012). Concurrently, the petitioner has
requested an exemption from the requirement of a tolerance on fish and shellfish when
penoxsulam :5 applied in aquatic areas.
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Tolerances for residues of penoxsulam are listed in 40 CFR §180.605. Tolerances of 0.02 and
0.50 ppm have been established for rice grain and straw, respectively. The tolerance expression
is in terms of the parent herbicide, penoxsulam {2-(2,2-difluoroethoxy)-N-(5,&-dimethoxy[ 1,2,4]
triazolo] 1.2 -¢ 'pyrimidin-2-y1)-6-(trifluoromethyl)benzenesulfonamide].

GF-443 S is a suspension concentrate formulation containing 21.7% (2 1b ai/gal) penoxsulam
that may be applied in-water, as a foliar application, or as an exposed sedument application for
pre-emergence control of aquatic weeds. GF-443 SC is now proposed for use as an aquatic
herbicide at « rate up to 150 ppb (penoxsulam) in the water of lakes, ponds, canals, and
reservoirs. Twpical application rates of penoxsulam will be 10-20 ppb in an nitial appiication
with additroral "bump’ applications of 3-10 ppb to keep the water concentration at 5-10 ppb for
45-90 days. There is a season maximum of all applications of 150 ppb. Although typical
multiple appi:cation rates are proposed at 5-20 ppb, a single in-water application 1s allowed at up
to the max:miam rate of 150 ppb.

The nature ot the residue in rice is adequately understood. Based on the submitted rice
metabolism <tudy, penoxsulam primarily degrades to its 5-OH metabolite (5-OH XDE-638) and
to at feast two minor unknown metabolites in rice matrices, Little translocation of penoxsulam
residues o1 15 metabolites into the grain was observed.

The nature of the residue in rotational crops is also adequately understood. The reviewed

~ confined yotational crop study showed that no quantifiable residues of penoxsulam or 3-OH
XDE-638 are expected to be present in the raw agricultural commodities of small grains, leafv
vegetables. and root crops planted 90 days following treatment with penoxsulam at (.045 or
0.090 1b w A (1> or 2x the label rate for rice}. Although the data indicate that residues of a
metabolite Fenoxsulam-BSTCA could be present at >0.01 ppm in the foliage of root crops
planted 94 davs tollowing treatment at 0.090 b ai/A (2x), the MARC has concluded that
Penexsulam - BSTCA 1s not a residue of concern in rotated crops.

The nature of the residue in animals 1s adequately understood. The available goat and poultry
metabolism data indicate that penoxsulam is primarily excreted and s not significantly
metabolized m either goats or poultry. When amimals were dosed with penoxsulam radiolabeled
on the berzene ring or on the triazine ring, 1.e. either side of the sulfonanilide bridge, no
significan: ¢-fferences were obscrved between the two labels, implying that the sulfonanilide
bridge in penoxsulam is not cleaved during livestock metabolism.

The HEI} Metabolism Assessment Review Committece (MARC) has previously determined that
for the tolerance expression and nisk assessment, the residue of concern for penoxsulam in plants,
rotational crops, and livestock (including poultry), following the rice use, is parent only. (MARC
Decision Memo TXR No. 005740, DP Barcode D305542. W, Cutchin, 19 July 2004)

The avaifuble analytical methodology (LC/MS/MS method; GRM 01.25) is considered to be
adequate 1o the rice tolerance enforcement. The method that was used to collect data in the
analysis of :reshwater clam and catfish samples from the field accumulation study 1s a
modificalion of LC/MS/MS Method GRM 05.08. Adequate method validation data, including
data from a- independent laboratory, were submitted for Method GRM 05.08 applied to bovine
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matrices and vish tissues. The validated limit of quantitation (LOQ) is 0.01 ppm, and the
calculated limit of detection (LOD) was 0.003 ppm in tested bovine matrices and in fish tissue.
Method GRM (15,08 is similar to Method GRM 01.25, using a reasonably sinnlar extraction;
therefore, inciuding the ILV that was submitted, Method GRM 05.08 should also be appropriate
for enforcement of tolerances for fish and shelltish.

The FDA multiresidue protocol data show that penoxsulam is not adequately recovered using any
of the protocol methods. The multiresidue data have been forwarded to FDA for further
evaluation.

No supporting storage stability data were submitted to validate the storage conditions and
intervals of sumples taken from the magnitude of the residue study in freshwater clams and
catfish. Looking at the study dates, however, the samples could not have been stored for more
than 1.6 moerths prior to residue analysis. Because samples were stored for a relatively short
interval and because the Agency has also previously noted in the rice petition (PP#3F6542) that
comparative analysis of goat milk and tissue extracts show that residue profiles are similar after
135 and 300 days of sample collection, no additional supporting storage stability data are
required.

To support the current request, a study investigating the nature and potential for bioaccumulation
of penoxsulan residues in bluegill sunfish was submitted. Bluegill sunfish were exposed for 28
consecutiy ¢ days to the radiolabeled test substance, [pheny]—U-MC]penoxsulam or [het-2-

"*C Jpenoxsulam, under static conditions at concentrations of 0.150 mg ai/L or 1.50 mg ai/L (1x
and 10x the maximum annual proposed application rate). Following exposure of the fish in this
study at 0.1 50 mg/L, total radioactive residues (TRR) were below the minimum guantifiable limit
(MQL: =713 1o <7.45 ppb) (<0.007 ppm) in tish samples exposed to {phenyl-U-

i’“1C]per‘10x sulam, and ranged from <MQL to 11.4 ppb ( 0.0114 ppm) 1n fish samples exposed o
[_het~2—'4{,'1 ipenoxsulam. Calculated bioconcentration factors (TRR in tissue/TRR in water) were
< 0.10, indicating that there 15 little potential for the test substance or its metabolites to
hioaccumiiate.

Sclected cdible hluegill fish tissues from the 1.5 mg ai/L treatments were subjected to residue
characterization/identification. In Day 7 fish samples exposed to [phenyt-U-"C]penoxsulam, the
tollowing components were 1dentified: penoxsulam (34% TRR, 0.039 ppm), 5-hydroxy
penoxsulan: ([4% TRR, 0.016 ppm)}, penoxsulam sulfonamide (4% TRR, 0.005 ppm), and
penoxsulam BSTCA (3% TRR, 0.003 ppm). In Day 28 fish samples exposed to [het-2-
M(?]penoxsn.ﬂnm, only penoxsulam (23% TRR, 0.021 ppm) and 5-hydroxy penoxsulam (9%
TRR, 0.(N49 ppm) were 1dentified. [Note, however, that these total characterized residues were
174% of YRR in day 7 fish and 235% of TRR in day 28 fish. No explanation was provided for
this discrepiney. HED review cannot classify this study as scientifically acceptable until a
clanfication of this discrepancy and/or confirmatory data are submitted. While the discrepancy
leaves uncertain the proportion of the TRR represented by penoxsulam, the conclusions below
are expecte:d to be vahid within the range of that uncertainty. |

A study investigating the magnitude and potential for bioaccumulation of penoxsulam residues in
freshwater <lams and catfish was also submitted (MRID 46703507). The test organisms were
exposed ror 23 consecutive days to penoxsulam under static aquatic conditions at concentrations
ot 0.430 e ar/L and 1.50 mg at/L. At 0.15 mg ai/l. (1x the annual rate), residues of
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penoxsulam. per se, ranged from below the MQL (<3.99 ppb) to 18.3 ppb (0.018 ppm) in clams,
and from bolow the MQL to 4.16 ppb (0.004 ppm) in catfish tissues. Thus, residues ranged up to
(.02 ppm in clams and up to 0.004 ppm in fish at 1x application rate. At the 10x (1.5 mg ai/L}
application rate residues in clams ranged up to 141 ppb and up to 56 ppb in catfish. The
bioconcentraiion factors (concentration in tissue/concentration in water) in all samples were
<0.15 indicating that penoxsulam has very low potential to bioconcentrate in edible tissues of
freshwater clams and catfish. Because concurrent recoveries and raw data were not submitted
with this study, HED has classified it as scientifically acceptable pending submission of this
supporting dala.

A previousiy reported study (MRID: 45831101, DP Barcode: D288160, L. Shanaman, 4/22/04)
also showed 1the TRR residues in crayfish during 14 days of exposure to 494 ppb penoxsulam in
water, followed by 7 days of depuration. (494 ppb 1s slightly greater than 10x the maximum
estimated concentration in rice paddy water at 45 ppb.). Maximum TRR in crayfish tail muscle
occurred on Gay 11 of'the treatment and was [4.4 ppb (DP No. 288152). On that basis it was
concluded that no tolerance associated with the rice use was needed for crayfish (or crustaceans).
sinece the 1¢x concentration in paddy water of 45 ppb (0.5 ppm) from the rice use is ~3x the
proposed «nnual 150 ppb (0.15 ppm} aquatic application rate, assuming linearity, at 1x the
proposed muximum aquatic application rate the TRR 1n crayfish would thus be estimated at
about 14.4 ppb:3 = 4.8 ppb (0.005 ppm) and, if the linear extrapolation held the other way, at 10x
the craytisn "RE would be around 48 ppb (0.05 ppm).

HED has revicwed the available data, and finds that it does not support the petitioner’s request
for tolerance exemptions on shellfish and finfish, resulting from the proposed aquatic uses. The
studies show real residues of penoxsutam at both the 10X rate and the 1X rate. At 1x the
apphcation rate (0.15 mg al/L) the maximum penoxsulam residues in catfish were 4.16 ppb
(0.004 ppm; and in clams were up to 18.3 ppb (0.018 ppm). In bluegills at 1X, the maximum
TRR werc 1.4 ppb (0.0114 ppm). If these resulls are multiplied by 34% of the TRR to estimate
penoxsulaim. per se, the estirated concentration of parent only becomes about 3.9 ppb (0.004
ppm}. Based upon the crustacean study using rice treatment rates, and assuming linearity, TRR
n craytish i water treated at 0.15 mg ai/l. are estimated to be at about 4.8 ppb (0.005 ppm). At
LOX (1.5 myg at/L) the maximun application rate residues of penoxsulam were found in catfish
up to 56 pph (0.6 ppm} and 1n clams up to 141 ppb (0.14 ppm). Based upon the data as
submitted. residues in bluegills ar 10X were up to 39 ppb (0.04 ppm). As extrapolated from the
rice field -tudy, TRR in crayfish are expected to be up to up to 48 ppb (0.05 ppm).

Tolerances are therefore required for fish. Based upon these studies the tolerance expression for
fish should be penoxsulam, per se. A tolerance of penoxsulam residues on mollusc is tentatively
recommended at 0.02 ppm; and a tolerance on finfish and erustacean (or crayfish) is tentatively
recominernded at 0.01 ppm.

In genera:. from the bluefish study, 5-hvdroxypenoxsulam is present in penoxsulam residues at
about 40% f the parent penoxsulam. Thus, residues of concern in fish (finfish, mollusc and
crustacean) for risk assessment based upon these studies should be penoxsulam plus S-hydroxy
penoxsulan.,

Approval the proposed use of GIF-443 SC as an aquatic herbicide will additionally require
magnitude 1 the residue data on representative irrigated crops, and appropriate processing data
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for those crops, because penoxsulam-freated water from lakes, ponds, canals, and reservoirs may
unknowingly be used by second parties o irmigate food/feed crops.

The water trom proposed aquatic uses does not contribute significantly to livestock or poultry
commoditics. Therefore livestock and poultry feeding studies have not vet been required.
However studics have not yet been submitted to show residues in crops treated with that water

If significant residues are found in those potentially irrigated crops, livestock and poultry feeding
studies may become necessary.

Regulator. Recommendations and Residue Chemistry Deficiencies

[f the petitioner wishes to pursue aquatic uses tor penoxsulam, the residue chemistry data
deficiencices listed below must be fulfilled.

R60.1400 VWuter, Fish, and Irmigated Crops

Additional confirmatory data/information must be submitted to upgrade the submitted sunfish
study (MR 467035006) to an acceptable status. Information is required regarding the
chromatographic system (i.e., instrumentation and detection) and the LOD/LOQ of the
methodolowies used for identification/characterization of the residues. In addition, raw data are
required to support the reported characterization/identification of radioactive residues in the
edible fish tissues. The'petitioner must address the source of the discrepancy between recoveries
of identificd characxterized residues and TRR. The petitioner should consult OPPTS 860.1000
regarding the types of raw data required for this type of study submission.

Concurrens recoveries and raw data must also be submitted to support the catfish and clam study
(MRID 46703507),

Because penoxsulam-treated water from lakes, ponds, canals, and reservoirs may unknowingly
be used by a second party for irrgation of food/feed crops, the proposed use of GF-443 SC as an
aquatic herbicide will also require magnitude of the residue data on crops that may potentially be
rngated, an.l certain such crops also will need processing data as appropriate. Technically, crops
that may potentially be irrigated can include any U. S. grown crop and so selected crops for
testing might need to include a representative crop from all crop groups. ChemSAC has
discussed this requirement for penoxsulam (ChemSAC Minutes for 10 January 2007). Because
this requiteinient could be very onerous and because penoxsulam is intended for use only at
concentraticns less than 150 lbs ai/L, ChemSAC has suggested that the petitioner should nitially
propose studies at the maximum application rate to a very limited number of crops that are hikely
to be worst < ase for residues. Worst case overhead wrrigation should be used and, because
treatment would be unintentional, crops should be sampled with a zero day post treatment
interval. A prass, a leaty vegetable, a cereal, and perhaps a root crop should be included. Either
TRR shoule. be measured, or based upon rice and confined rotational crop studies, analysis for
penxulam and 5-OH penoxsulam should be adequate. However, HED also understands that
other plact imctabolism studies may currently exist and recommends that submission of these
would ailov. tor a more comprehensive understanding of the residues requiring analysis. If
residues on this limited selection of worst case crops are tound to be negligible then no further
work will b needed. Tf measurable residues are found present, additional field trials, possibly
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with processing studies as needed, may be required. In addition, livestock and/or poultry studies
may become required.

860.1550 Propused Tolerances

The petitioner 15 required to propose tolerances on fish and shellfish in a revised Section F.
Based on the available residuc data for freshwater clams and catfish treated at 0.15 mg av/L, HED
tentatively recommends a tolerances of (.02 ppm for mollusc, and 0.01 ppm for both fish and for
crustaceans after a direct aquatic use. A registration using such tolerances, will of course, be
dependent upon submission of required supporting information for the relevant studies.

Background

EPA granted a conditional registration to Dow AgroSciences for penoxsulam use on water- or
dry-seeded r:ee on 9/27/04. The petitioner is currently requesting an exemption from the
requirements of tolerances on fish and shetlfish when penoxsulam is applied in aquatic areas
such as lakes, reservoirs, ponds, and canals to control hydrilla, water hyacinth, egeria, and
various other aquatic weeds, The nomenclature of penoxsulam is summarized in Table 1, and
the physieochemnical properties are summarized in Table 2.

Table.1. Penoxsulam Nomenclature,
Compound e, F
/j O/’ C Hl
O ﬁ )\
5 /s N SN
SN
} 0O H \N/ o
., //
O.
“CH,
Conunon pasne Penoxsulam
Company cxnerumental name [ XDE-638
TUPAC name 6-(2.2-difluorvethoxy)-N-(5 8-dimethoxy-s-tnazolo[1,5-¢|pyrimidin-2-vi)-o,0,0-
i trifluoro-o-toluenesulfonantde
CAS name 2-(2,2-difluoroethoxy3-N-(5,8-dimethoxy[ 1,2 4]triazolo[ 1,3-¢] pyrimidin-2-yl}-6-
(rifluoromethyl) benzenesulfonamide
CAS registny number 219714-96-2
IEnd-use product (EP) GF-443 8C
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Table 2. Physicochemical Properties of Penoxsulam.

Dimethylsulfoxide 78.4 g/l

Parameter Value Reference
Melting pomt/range Not availabie
pH 52 MRID 45830707
Density 1.61 g/mL at 20 °C MRID 45830707
Water solubilivy at 19 °C Unbuffered 491 mg/L MRID 45830720
pH3 5.66 mg/L
pH 7 408 me/l
pH 9 1460 mg/L
Solvent solubtity at 19 °C Xylene 0.017 g/ MRID 45830720
1-Octanol G.035 g/l
Methanol 1.48 ¢/1.
Lithyl acetate 3237,
Acefonitrile 153 /L.
Acetone 031

Vapor pressure

716 x 107 mm Hg at 25 °C

MRID 4583072

Dissociation constant, pK,

5.1 (ambient)

MRID 45830720

Octancl/wate: partition coefficient,
Log(Kgyw)

Unbuffered -0.354
pH 5 1.137

pI 7 10,602
pH 9 1418

MRID 45830720

UV visible absorprion spectrum

Not available

860.1200 Directions for Use

GF-443 S is o suspension concentrate formulation containing 21.7% (2 1b ai/gal) penoxsutam.

The propoesed label states

“Single In-Waler Application to Treatment Zone

Apply GF-443 SC is applied as a single application at a rate of 5 - 150 ppb to the treatment zone.
It may be necessary to re-treat the body of water if more established vegetation is present in the
target area or heavy rainfall has diluted the treatment concentration. If re-treatment 15 necessary,
refer to the Split of Multiple Applications section of the label. Note: The total concentration
amount ol all applications must not exceed 150 ppb per annual growth cycle.”

“Split or Multiple In-Water Applications to Treatment Zone

To ensure efficacy over time and enhance selectivity, apply the minimum effective dose of 5 - 75
ppb to the treatment zone and, through the use of water analysis, add additional GF443 SC to
maintain the lower concentration. Re-treat the water to maintain a sufficient concentration for
satistactory control of aquatic plants. Water analysis using ELISA is recommended to determine
the actual concentration of GF-443 SC in the water over time. Note: The total concentration
amount «{ all applications must not exceed 150 ppb per annual growth cycle.”

For variou tvpes of application the label also specifies: For foliar applications apply at the rate
of 2-- 5.6 {1 oz per acre. For aerial application apply in a spray volume of 10 gallens per acre.
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For boat or wround foliar applications, apply up to 100 gpa. For exposed sediment application,
apply at the rate of 5.6 — 11.2 fl 07 per acre in a total spray volume of 20 — 100 gpa.

Conclusions. Section G of the Petition for Exemption from the Reguirement for a Tolerance
states that : ~Pcenoxsulam is proposed for use as an aquatic herbicide at a rate up to 150 ppb in
the water of lakes, ponds, canals, and reservoirs. Typical application rates of penoxsulam will be
10-20 ppb :n an initial application with additional ‘bump’ applications of 53-10 ppb to keep the
water concentration at 5-10 ppb for 45-90 days. There is a seasort maxtmum of all applications
of 150 ppb ™

Although this statement in the petition s true, the maximum labeled single application use 1s 150
ppb (mg ai'L:, the same as the maximum seasonal labeled use. At this maximum single
application use rate, based upon the data submitted by the registrant to support an exemption,
fish, molusc and crustacean all have measurable residues and cannot be exempted from
tolerances. v tolerance expressed as penoxsulam, per se, on mollusc is recommended at 0.02
ppm; and « lerance, also expressed as penoxsulam, on finfish and on crustacean (or crayfish) is
recommended at 0.01 ppm.

860.1300 Nature of the Residue - Plants

PP#31°6542: DF Barcode D288152, 8/11/04, W. Cutchun (45830712 . der.wpd)
MARC Decisicn Memo TXR No. 2052740 (DP Barcode D305542, 7/19/04, W. Cutchin)

An acceptabie rice metabolism study was reviewed in the rice petition (PP#3F6542). Based on
the submitred rice metabolism study, penoxsulam primarily degrades to its 5-OH metabolite (5-
OH XDE-623) and at least two minor unknown metabolites in rice matrices; little translocation
of penoxsulism residues or its metabolites into the grain was observed.

Based upon this study the MARC determined that for the tolerance expression and risk
assessment the residue of concern for penoxsulam in/on rice is parent only. The response to the
rice petition {ID288152), included a note that 1f uses on other crops are proposed, including uses
on cereal prains, additional nature of the residue data will be needed. However, as an alternative
to metabolism data on other cereal crops, the registrant might submit crop field trial data which
include residue data for the metabolite 5-OH XDE-638 as well as parent.

860.1300 Nature of the Residue - Livestock

PP#3F6547 oD Barcode D288152, 8/11/04, W. Cutchin (45830713 der.wpd; 46267601 .der.wpd)
MARC Decisron Memo TXR No. 0032740 (DP Barcode D305542, 7/19/04, W. Cutchin)

Acceptable ammal metabolism studies were reviewed in the rice petition (PP#3F6542). The
available geat and poultry metabolism data indicate that penoxsulam is primarily excreted and
not significantly metabolized in either goats or poultry. Because no significant differences were
observed between the two labels, the sulfonanilide bridge in penoxsulam does not appear to be
cleaved s ¢ result of goat metabolism.

The MAE( determined that for the tolerance expression and risk assessment, the residues of
concermn [ penoxsulam m hivestock (including poultry) is parent only.
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860.1340 Residue Analytical Methods

Enforcement method PP#3IF6342; DP Barcode D288152, 8/11/04, W, Cutchin (45830714 der. wpd)

In connectior: with the rice petition (PP#3F6542), Dow AgroSciences LLC has proposed an
LC/MS/MS method, GRM 01.25, for the enforcement of tolerances for residues of penoxsulam
in/on rice cormmedities. Using this method, samples of rice matrices are homogenized/extracted
with acetonitrile/water; then shaken and centrifuged. An aliquot of the supernatant 1s diluted
with water anidl cleaned up on a mixed-mode polymeric-anion exchange solid phase extraction
(SPE) plate. Residues are eluted with ACN:formic acid (99.9:0.1, v:v), evaporated to dryness.
and redissclved in mobile phase. Residues are quantitated by LC/MS/MS using a C8 column, a
gradient mobile phase of ACN/methanol and water, each containing 0.1% acetic acid, and
electrospray ionization in the positive ion mode. Residues are quantified using external
standards. The validated limit of quantitation (LOQ) and calculated limit of detection (LOD} for
penoxsulam were 0.01 and 0.002 ppm, respectively, infon rice forage, straw, grain, hulls, bran,
and polishcd rice. The LC/MS/MS method is adequate for enforcement of tolerances on plant
commoditise.

Method GRM 05.08, described below, may also serve as an acceptable tolerance enforcement
method tar residues in meat, milk and fish. An acceptable Interlaboratory Vahdation Study was
done. The extraction step was reasonably similar to the extraction used in GRM 0.1.25 and in
the Nature ot the Residue in Fish Study, so no radiovalidation is needed. However, GRM 05.08
uses an isotopic internal standard. Hence, so long as the registrant agrees to supply EPA’s Ft
Meade Stzndards Repository with penoxsulam standard and this isotopic internal standard for as
long as the nicthod exists, method GRM 05.08 can be acceptable ay a tolerance enforcement
melhod.

Data-collection method

46703504 dor doe (Includes MRID 46703505)

Dow AgruSciences has submitted Method GRM 05.08 for the determination of residues of
penoxsulam m bovine milk, fat, kidney, liver, and muscle, and fish edible tissues. Using this
method, res:dues in milk or ground tissue samples are extracted with acetonitrile/water for one
hour at 60 * . An aliquot of the extract s diluted with 0.1 N HCl for cleanup with an SPE Strata
X (polymer.c/hydrophobic) 96 well plate. The internal standard, penoxsulam stable isotope in
methanol:w ater/acetic acid, is added to the extract prior to LC/MS/MS analysis. Residues are
quantified vsing the ion transition m/z 484 to 195, and using the transition m/z 484 to 164 for
confirmat:on. The validated limit of guantitation (LLOQ) is 0.01 ppm, and the calculated limit of
detection /1 (D) was 0.003 ppm 1n all bovine matrices and fish tissue.

This method was adequately validated using fortified samples of bovine milk, fat, kidney, liver,
and muscie and fish (edible fissue). Recoveries of penoxsulam averaged 93 + 1.7% in milk, 98
+ 3.1% i bovine fat, 96 £ 3.3% in bovine kidney, 96 + 2.3% in bovine liver, 95 + 1.9% in
bovine miuscle, and 95 4 2.4%, in fish (edible tissue) fortified with penoxsulam at 0.0] (LOQ)
and 0.1 ppr-. In addition to the ion transition from the parent ion to a structurally significant
product ion m/z 484/195 (quinazoline portion of the molecule), confirmation is available from a
second trnsition of m/z 484/164. This second ion transition, which probably involves loss of a
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methoxy group relative to the m/z 195 ion, should provide adequate confirmation unless
homologous pesticides modified only at the phenyl end of the molecule are later introduced.

Method GRM (5.08 was successfully validated by an independent laboratory using milk and fish
as the matrices. The ILV study included quantification of both 10n transitions (484/195 m/z and
484/164 m/~) using two different HPLC systems (C8 or C18 column). A modification of Method
GRM 05.08 was used for data~collection in the analysis of freshwater clam and catfish samples
from a companion field accumulation study (MRID 46703507). However, no concurrent
recoveries wore submitted to support the modification of GRM 05.08 used in this catfish and
clam studv

Conclusions: LC/MS/MS method GRM 01.25 15 adequate for tolerance enforcement for rice
commodities. LC/MS/MS Method GRM 05.08 has been submitted, apparently for tolerance
enforcement. A modification of GRM 05.08 (no internal standard) is used for data-collection in
the analysis of freshwater clam and catfish samples from the field accumulation study. Adequate
method valication data, including those conducted by an independent laboratory, were submitted
tor Method (RM 05.08 using bovine matrices and fish tissues. The validated limit of
quantitation { LOQ) is 0.01 ppm, and the calculated limit of detection (LOD) was 0.003 ppm in
tested bovine matrices and fish tissue. Method GRM (15.08, however, uses an isotopic internal
standard. herefore, GRM 05.08 can also be acceptable for enforcement of tolerances for fish
and shellfish. should tolerances be proposed, so long as the registrant agrees to supply the
1sotopic internal standard for as long as the method exists. Because no concurrent recoveries
were submitied to support the modification of GRM 05.08 used in the catfish and clam study
{MRID 40703507), this data must be submitted.

860.1360 Multiresidue Methods
PP#3F6542: 119 Barcode D28R152, 8/11/04, W. Cutchin (45830716 der.wpd)

Testing results of penoxsulam analyzed according to the FDA Multi-Residue Method Test
gudelines 1 PAM Vol. 1, Appendix Il (1/94) were submitted in conjunction with the rice
petition (PP 3F6542). The multiresidue method data indicate that penoxsulam 1s not adequately
recovered using any of the multiresidue methods. These data have been forwarded to FDA for
forther eviluation.

860.1380 Storage Stability

In the subnmtted magnitude of the residue study in freshwater clams and catfish (MRID
46703507). information pertaining to sample storage conditions and intervals was minimal with
no analys:s dates provided. The study submission reported the fish exposure dates as 8/26/05-
9/23/05 {~ewond study), and reported the study completion date as 10/14/05. Based on these
dates, clan’cotfish samples may have been stored for up to 49 days (1.6 months) from collection
to analys:s,

No supporting storage stability data were submitted to validate the storage conditions and
intervals of samples taken trom the magnitude of the residue study in freshwater clams and
catfish. itowever, it appears that samples could not have been stored for longer than 1.6 months
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prior to residue analysis. Because samples were stored for a relatively short interval and because
the Agency has previously noted in the rice petition (PP#3F6542) that comparative analysis of
goat milk and tissue extracts show that residue profiles are similar after 135 and 300 days of
sample collection, no supporting storage stability data are required.

860.1400 Water, Fish, and Irrigated Crops

The rice petition {PP#3F6542; DP Barcode D288152, 8/11/04, W. Cutchin) reported the results
of a bioaccurnulation study (MRID 45831101; DP Barcode D28&160, 4/22/04, 1. Shanaman)
which investigated the residues of penoxsulam in craytish. An EFED review of the study
concluded [h:t penoxsulam has very low potential to bioconcentrate in edible tissues of crayfish.
Following exposure to 494 ppb penoxsulam in water (>10x the 45 ppb screening level
recommendled by EFED tor the use in rice; L. Shanaman, 7/8/04), total radioactive residues in
crayfish t1ail muscle were 14.4 ppb (0.014 ppm); the average steady-state calculated
bioconcentration factor (BCF) was 0.02 mL/g. It was concluded that the available data for
crayfish indicate that tolerances for penoxsulam residues in crayfish are not required to support
the rice use.

In the current petition, the petitioner has submitted separate studies investigating (i) the nature
and potential for bioaccumulation of penoxsulam residues 1n bluegill sunfish and (it) the
magnitude and potential tor bieaccumulation of penoxsulam residues in freshwater clams and
cattish.

Bluegill suntish
16703506 .dor oo

Dow AgroSciences has submitted a study investigating the nature and potential for
bioaccumulation of penoxsulam residues in bluegill sunfish. Bluegill sunfish were exposed for
28 consecutive days to the radiolabeled test substance, [phenyl-U-""C]penoxsulam or [het-2-
14(fi]pc:nox.sulzu"n, under static conditions at concentrations of 0.150 mg ai/L or 1.50 mg ai’L. The
applied rates are 1x and 10x the maximum allowed annual label rate. Separate aquatic chambers,
containing --150 fish each at the start, were designed for the two radiolabels, two concentration
rates, and the control. The study was conducted by ABC Laboratories, Inc. (Columbia, MO).
The concentrations of the test water solutions were periodically verified during the study period
and were venerally within the applied rate for cach radiolabel with an overall range of 73-96% of
the nominal rate,

Following exposure of sunfish at 1x, total radioactive residues (TRR) were below the mimimam
quantifiable limit (MQL; <7.10 to <7.45 ppb) in all fish samples exposed to [phenyl-1]-
M(?}pennx.w.ulmn, and ranged from <MQL to 11.4 ppb in fish samples exposed to [het-2-
“Clpenoxsulam. Following exposure of fish at 10x, TRR ranged from 28.5 to 105 ppb in fish
samples exposed to [phenyLU—M’C]penoxsulam, and from <MQL to 42.6 ppb in fish samples
exposed to (het-2-"*Clpenoxsulam. TRR were highest in Day 1 fish treated with [ phenyl-U-
Wf}pcmwxsulmn and Day 21 fish treated with [het-2-"*Cpenoxsulam. The TRR appears to

plateau arter approxumately 7 days of exposure.

The bioconcentration factors (BCF; TRR in tissue/TRR in water) were calculated where possible;
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all calculated BCF values were < (.10, indicating that there is little potential for the test
substance or :1s metabolites to bioaccumulate.

Select edible fish tissues from the 10x rate treatments were subjected to residue characterization/
identificatron: however, raw data were not submitted to support these reported results, In Day 7
fish samples cxposed to [phenyl-U-"'C]penoxsulam, the following components were identified:
penoxsulan 1 34% TRR, 0.039 ppm), 5-hydroxy penoxsulam (14% TRR, 0.016 ppm),
penoxsulani sulfonamide (4% TRR, 0.005 ppm), and penoxsulam BSTCA (3% TRR, (1003
ppm). In Day 28 fish samples exposed to [het-2-"'C]penoxsulam, only penoxsulam (23% TRR,
0.021 ppmj and S-hydroxy penoxsulam (9% TRR, 0.009 ppm) were identified. Bound residues
were reporied as 18% TRR (0.021 ppm) and 25% TRR (0.023 ppm) in fish treated with {phenyi-
U-"C]penoxsulam or [het-2-"C|penoxsulam, respectively. The %TRR reported by the petitioner
represents the percent of the total residues that could be extracted and chromatographed plus
bound residues. Compared to the TRR determined by combustion/LL.SC, the above
accountabiities were 174-235% of the combustion TRR. No explanation was provided to
account fur this discrepancy between accountability and original TRR of about 200%. Because
these accountabilities of 174-235% may arise from concentration of some components of the
residue relat:ve to others, until the discrepancy s explained it is not possible to determine the
scientific zeeeptability of this study.

The chemicii names and structures of metabolites identified in this study are presented in
Appendix &

Informatica pertaining to sample storage conditions and intervals was minimal and no analysis
dates were provided. The study submission reported the exposure dates of the inttial and second
study. Based on the study completion date, fish samples may have been stored for up to 280 days
(9.2 months: from collection to completion of restdue characterization. No storage stability data
were providi:d. The Agency has previously noted in PP#3F6542 (DP Barcode D28§152, 8/11/04,
W. Cutchinj that comparative analysis of goat milk and tissue extracts show that residue profiles
are stmilar atter 135 and 300 days of sample collection, therefore supporting storage stability data
will not be required for the subject fish metabolism study. We note for future submissions that
the petitioner should submit individual sample TRR and chromatographic analysis dates.

Conclusions. An explanation of the 174-235% accountabilities must be subinitted betore it can
be determined 11 the bluegill sunfish study is scientifically acceptable. In addition, confirmatory
data/inforrmation must be submitted; that is, the petitioner is required to provide additional
information regarding the chromatographic system (i.c., instrumentation and detection) and
include the L.OD/LOQ of the methodologies used for identification/characterization of the
residues. in addition, raw data are required to support the reported characterization/identification
of radioaciive residues in the edible fish tissues.

Freshwatcer clams and cathsh
46701%“7 il SN
Dow AgroSciences has submitted a study investigating the magnitude and potential for

bicaccumulation of penoxsulam residues in freshwater clams and catfish. The test organisms
were expased for 28 consecutive days lo penoxsulam under static aquatic conditions at
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concentration+ of 0.150 mg ai/[. and 1.50 mg ai/1.. The applied rates are equivalent to 1x and
10x the maximum labeled rates. Separate aguatic chambers, each containing ~60 fish and 300
clams at intiation, were designed for the two concentration rates and contro]. Samples of the
water solutions as well as clams and catfish were collected at regular intervals during the 28-day
exposure period.

Water and cdible tissues of tish and clams were analyzed for residues of penoxsulam using
methodology based on Dow AgroSciences GRM 05.08 entitled “Determination of Residues of
Penoxsulani 1 Bovine Tissues and Fish by High Performance Liquid Chromatography with
Tandem Mauss Spectrometry.” This method is adequate for data collection based on validation
data reportud in the 860.1340 DER for MRIDs 46703504 and 46703505. The reported minimum
quantifiable limits (MQLs) were 3.99 ppb for the clam and fish tissue samples, and 45 ppb for
the water sumples. The method actually used 1s only briefly described but appears to be the same
as GRM 05,08 except that no 1sotopically labeled standard is used as an internal standard.
Concurrent recovery data were not reported.

Samples could not have been stored for greater than 1.6 months prior to residue analysis; but
actual study analysis dates were not provided. No supporting storage stability data were
submitted, but translation of the available stability data from an animal metabolism study
discussed in PP#3F6542 (DP Barcode D288152, 8/11/04, W. Cutchin) can be used to support
stability ot these samples.

The concentrations of the test water solutions were periodically venfied during the study period.
The water sc:tutions were generally within the applied rate with an overall range of 68-115%
except thosce samples coltected from the 4 hour post application iime period (163% in the 1x rate
study); data from this time period may indicate that the test substance might not have been
completely mixed n the test system by that time.

Residues ¢f penoxsulam ranged from below the MQL (<3.99 ppb) to 18.3 ppb in clams, and
<MQL to .16 ppb in catfish tissues following cxposure at .15 mg av/L (1x). Following
exposure 6t 10X, residues ranged 6.16-14] ppb in clams and <MQL~-56.3 ppb in catfish tissues.
Residues wwere highest in clams exposed for 21725 days, and 1n catfish exposed for 14 days (10x).

The bioconcentration factors (BCF; concentration in tissue/concentration in water) were
calculated where possible. The calculated clam BCF values ranged 0.033-C.15 and 0.0041-0.098
for the 1x and 10x treatment levels, respectively. Except for the 4-hour post-application sample
with a calculated BCF value of 0,017, all other catfish tissue concentrations from the 1x
treatment wore Jess than the MQL; therefore, no BCF could be calculated. The calculated catfish
BCF values ranged 0.0029-0.033 for the 10x treatment level.

Conclusion::

Based on the available data, the submitted studies do not support the petitioner’s request for
tolerance oxemptions on shellfish and finfish resulting trom the proposed aquatic uses. At the
10X treatment rate (1.5 mg ai/L) for the proposed aquatic use, residues of penoxsulam, per se, in
clams were ap to 141 ppb (0.140 ppm), residues in catfish up to 56 ppb (0.036 ppm), and
residues 19 hluegill, based upon the data as reported, were up to ppb (0.039 ppm). TRR (not

Page 13 of 20



Penoxsulam Sunumary of Analytical Chemistry and Residue Data Barcodes D326985

penoxsulam. ner se) in crayfish in water treated at 10x, assuming linearity, are estimated to be
about 50 ppb 10.05 ppm).

At 1x (0.15 mg ai/L) the data show that the maximum penoxsulam residues in cathish treated at
were 4,16 pph (1.004 ppm). At 1x ( 0.15 mg ai/L} in bluegills, the maximum TRR were 11.4
ppb (0.0114 ppm) (and times penoxsulam at the reported 34% TRR) the residues of penoxsulam
residues, per se. would also be about 3.9 ppb (0.004 ppm). Penoxsulam residues, per se, in clams
in water treated at 1x (0.15 mg/L) were up to 18.3 ppb (0.018 ppin). Based upon the crustacean
study using rice treatment rates, and assuming linearity, TRR in crayfish treated at 0.15 mg ai/L
are estimated to be at about 4.8 ppb (0.005 ppm). Based upon these studies the tolerance
expression fur fish should be penoxsulam, per se.  Therefore, a tolerance of penoxsulam residues
on mollusc is recommended at 0.02 ppm; and a tolerance on finfish and crustacean {(or crayfish)
1s recommenied at 0.01 ppm.

In general, from the bluefish study, 5-hydroxypenoxsulam is present in penoxsulam residues at
about 4% o the parent penoxsulam. Thus, residues of concern for risk assessment based upon
these studics should be penoxsulam plus 5-hydroxy penoxsulam.

In addition. the proposed use of GF-443 SC for use as an aquatic herbicide will require
submission «f magnitude of the residue data on irmrigated crops because penoxsulam-treated water
froin takes. jronds, canals, and reservoirs may unknowingly be used by second parties for
nmigation of tood/feed crops.

860.1460 Y ood Handling

There are no proposed uses in the current petition which are relevant to this guideline topic.
860.1480 Meat, Milk, Poultry, and Eggs

Penoxsulam -treated water may be ingested by livestock animals. The contribution of

penoxsulain o the dietary burdens of livestock anirnals, resulting from the proposed aquatic use
{(and including the registered use on rice}, 1s presented below in Table 3.

Table 3. Calculation of Maximum Theoretical Dietary Burdens of Penoxsulam to Livestock.

%% Dry Established Dietary Contribution,

Feed Commodity Matter' % Diet! Tolerance, ppm ppm”
Beef Cattle

Rice, strav. 0 10 0.50 0.056

Rice, priin 88 40 (.02 0.009

Rice, hulls 90 10 0.02 (grain) 0.002

Rice, bran 90 i (.02 (grain) 0.003

Water NA NA NA 0.150°
TOTAL BUEDEN NA 75 NA 3.220
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Table 3. Calculation of Maximum Theoretical Dietary Burdens of Penoxsulam to Livestock.
% Dy Established Dietary Contributior,

Feed Commuodiy Matter' % Diet! Tolerance, ppm ppm’
Dairy Cattle

Rice, strasw S0 10 0.50 0.0356

Rice. grain 88 40 0.02 0.009

Rice. hulle 90 10 0.02 (grain) (.002

Kice, brar. ' o) I5 (.92 (grain} 0.003

Water NA NA NA 0.150°
TOTAL BURDEN NA NA NA 0.220
Poultry

Rice, sran NA 60 0.02 0.012

Rice, hu]‘::” NA 15 0.02 {grain) 0.603

Rice, bran NA 25 0.02 (grain) 0.005

Water NA NA NA 6.150°
TOTAL BURDEN NA 160 NA 0.170
Swine

Rice, gram NA 65 0.02 0013

Rice. brin NA 15 0.02 (grain) 0.003

W ater NA NA NA 0.150°
TOYAL BLRI N NA %0 NA 0.166

_' Tabie 1 (GPP TS Guideline 860.1000).

* Contribution - [tclerance /%% DM (cattle)] x % diet). Poultry and swine diets are not corrected for % dry matter.
" This asswires hat water consumed by livestock animal will be treated at 0.150 ppm (equal to the maximum
application i o 150 pphy).

The pétiticner did not submit any livestock feeding studies with this petition. The maximum
residues 01 penoxsulam observed in any matrix in the goat metabolism study were 0.047 ppm in
kidney from the goat dosed with [PH-"C]penoxsulam at 12.4 ppm (56x the dietary burden for
beef and dairy cattle). When residues are extrapolated at 10x of this dietary burden, residues are
expected to e 0.009 ppm, which is less than the (plant) method LOQ of 0.01 ppm. Note,
however, that this dietary burden does not include potential residues on crops that are
inadverter thv nmgated with treated watcr.

The maxinum residues of penoxsulam observed in any matrix in the poultry metabolism study
were 0.017 ppm in liver from hens dosed with [TP--MC]penoxsulam at 11 ppm (65x the dietary
burden for poultry). When residues are extrapolated at 10x of the dietary burden, residues are
expected 19 be 0.003 ppm, which is less than the (plant) method LOQ of 0.01 ppm.
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Conclusions. Thus if no residues occur in crops inadvertently irmgated with penoxsulam treated
watcr, the proposed aquatic uses of penoxsulam could result in a 40 CFR §180.6(a)(3) situation
for ruminant and poultry commodities; 1.¢., there would no reasonable expectation of finite
residues in ruminant and poultry commeodities, and no ruminant or poultry feeding study would
need to be submitted. This conclusion must, however, be considered tentative because a study on
the magnitud« of the residue in irrigated crops is required to support the proposed aquatic uses.

If significant residues are found in crops irmgated with penoxsulam treated water, then livestock
feeding stuiizs may become necessary.

860.1500 Crop Field Trials

As previousl. stated in 860.1400, because penoxsulam-ireated water from lakes, ponds, canals,
and reservoirs may be unknowingly be used by second parties for irrigation of food/feed crops,
the proposed use of GF-443 SC as an aquatic herbicide will also require magnitude of the residue
data on crops that may potentially be irrigated, and certain such crops also will need processing
data as appropriate. Technically, crops that may potentially be irrigated can include any U. S.
grown crop, so selected crops for testing might need to include a representative crop from all
crop groups. ChemSAC has discussed this requirement for penoxsulam {ChemSAC Minutes for
10 January 2007). Because this full requirement could be very onerous and because penoxsulam
1s intended for use only at concentrations less than 150 1bs al/L, ChemSAC has suggested that the
petitioner should initially propose studies at the maximum application rate to a very limited
number of crops that are likely to be worst case for residues. Worst case overhead irrigation
should be used and, because reatment would be done unknowingly, crops should be sampled
with a zero day post treatment interval. A grass, a leafy vegetable, a cereal, and perhaps a root
crop shoulid e included. Either TRR should be measured, or based upon rice and confined
rotational crop studies, analysis for penxulam and S-OH penoxsulam should be adequate.
However. Hi:0) also understands that other plant metabolism studies may currently exist and
recommends that submission of these would allow tor a more comprehensive understanding of
the residues requiring analysis. If residues on this limited selection of worst case crops are found
to be negligible then no further work will be needed. If measurable residues are found present,
additionat 1icld trials. possibly with processing studies as needed, may be required.

860.1520 Processed Food and Feed

Processing, data on representative irrigated crops are required to support the aquatic uses 1f
residues mar oecur in the RAC,

860.1650 Submittal of Analytical Reference Standards

The rice petition (PP#3F6542) reported that an analytical reference standard for penoxsulam is
available at the EPA National Pesticide Standards Repository (expiration date January 2007). In
addition, ¢\ eral metabolite standards are available. If GRM 05.08 is to be used as a tolerance
enforcement method the registrant must also supply the radiolabeled internal standard to the
repository

860.1850 L onfined Accumulation in Rotational Crops
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PP#3F6542: 1P Barcode D288152, 81104, W. Cutchin (45830720 der wpd)

An acceptable crop rotational crop study was reviewed in the rice petition (PP#3F6542). HED
review of the study concluded that no quantifiable residues of penoxsulam or 5-OH XDE-638 are
expected fo be present in the raw agricultural commodities of small grains, leafy vegetables, and
root crops planted 90 days following treatment with penoxsulam at 0.045 or 0.090 b ai/A (1x or
2x the rate lor rice). The data also indicate that residues of the metabolite penoxsulam BSTCA
could be present at »0.01 ppm in the foliage of root crops planted 90 days following treatment at
0.090 1b ai/A {2x). The MARC determined that penoxsulam BSTCA is not a residue of concern
for penoxsulam in rotated crops.

It was noted that the submitted confined rotational crop study only included one plantback
interval, 90 davs. 1fin the future plantback intervals other than 90 days are proposed, an
additional confined rotational crop study reflecting the proposed plantback interval would be
required.

8601900 Ficld Accumulation in Rotational Crops

Based on data from the confined rotational crop study, no quantifiable residues of penoxsulam,
its 5-OH meabolite, or BSTCA are expected to be present in the raw agricultural commodities of
small grains. leaty vegetables, and root crops planted 90 days following treatment with
penoxsulam at 1x the maximum seasonal rate. Therefore, field rotational crop studies are not
required to support this petition,

86¢.1550 Proposed Tolerances

The MAR( previously determined that for the tolerance expression and risk assessment the
residue of concern for penoxsulam in plants, raminants and rotated crops is parent only.
Tolerances: 1oy residues of penoxsulam are listed in 40 CFR §180.605. The tolerance expression
1s In terms of the penoxsulam per se. Tolerances of 0.02 and 0.50 ppm have been established for
rice grain ard straw, respectively.

[n the current petition, Dow AgroSciences requests an exemption from the requirements of
tolerances on fish and shellfish when penoxsulam is applied in aquatic areas. HED has reviewed
the available data, and finds that it does not support the petitioner’s request for tolerance
exemptions on shellfish and finfish, resulting from the proposed aquatic uses. The studies show
real residues of penoxsulam at both the 10X rate and the 1 X rate. At 1x the application rate (0.15
myg ai/L.) the maximum penoxsulam residues in catfish were 4.16 ppb (0.004 ppm) and in clams
were up ¢ 18.3 ppb (0.018 ppm). In bluegills at 1X, the maximum TRR were 11.4 ppb (0.0]14
ppm). If these results are multiplied by 34% of the TRR to estimate penoxsulam, per se, the
estimated concentration of parent only becomes about 3.9 ppb (0.004 ppm). Based upon the
crustacear: siudy using rice treatment rates, and assuming linearity, TRR in crayfish in water
treated at ). 15 mg ai/l. are estimated to be at about 4.8 ppb (0.005 ppm). At 10X (1.5 mg ai/Ll)
the maximum application rate residues of penoxsulam were found in catfish up to 56 ppb (0.6
ppm) and ir: clams up to 141 ppb (0.4 ppm). Based upon the data as submitted, residues in
bluegills iir 00X were up to 39 ppb (0.04 ppm}. As extrapolated from the rice field study, TRR in
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crayfish are expected to be up to up to 48 ppb (0.05 ppm).

Based upon the reviewed studies the tolerance expression for fish should be penoxsulam, per se.
In general, trom the bluefish stady, S-hydroxypenoxsulam is present in penoxsulam residues at
about 40% of the parent penoxsulam. Thus, residues of concern in fish (finfish, mollusc and
crustacean) for risk assessment based upon these studies should be penoxsulam plus 5-hydroxy
penoxsulan:.

The petitioner 1s required to propose tolerances and submit a revised Section F.

Bascd on the available restdue data for freshwater clams and catfish, HED tentatively
recommends a tolerances of 0.02 ppm for shellfish and 0.01 ppm for fish, pending verification of
the label rates and aquatic use pattern.
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APPENDIX 1.

Edentification of Compounds from a Bluegill Sunfish Metabolism Study (MRID 46703506}

Commaon nair
(Code name)

Chemical name

Chemical structure
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APPENDIX If. Radiolabejd Penoxulam Compounds Discussed in Text
Common nanmye Chemical namc Chemical structure
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B Ponoxsulam/XDE-638/PC Code 119031/Dow AgroSciences LLC

%1« ’ DACO7.2.1,7.2.2, and 7.2.3/0PPTS 860.1340/0ECD 11A 4.2.5,4.2.6 and 4.3
BTR Roesidue Analytical Method - Bovine Matrices and Fish
Primary [valua L1 vf i o
nmary Evaluator ,//W%/() GZJM"‘“’j Date: 18 Dec 2006
David Soderberg, Chemist, f;ED, RRB3
Approved by ST~ S A Date: 18 Dec 2006

Danette Drew. Senior Scientist, HED, RRB3

This DER was originally prepared under contract by Dynamac Corporation (2275 Research
Boulevard, Suite 300; Rockville, MD 20850; submitted 08/02/2006). The DER has been
reviewed bv the Health Effects Division (HED) and revised to reflect current Office of Pesticide
Programs (OPP) policies.

STUDY REPORTS:

46703504 Shackelford, D. (2005} Validation Report for Method GRM 05.08 - Determination of
Residues of Penoxsulam in Bovine Tissues and Fish by High Performance Liquid
Chromatography with Tandem Mass Spectrometry. Project Number: 041029, GRM/05/08.
Unpublished study prepared by Dow Agrosciences LLC. 62 p.

46703505 Class, T. (2005) Independent Laboratory Validation of Dow Agrosciences LLC
Method GRM 05,08 - Determination ol Residues of Penoxsulam in Bovine Tissues and Fish by
High Pertormance Liquid Chromatography with Tandem Mass Spectrometry. Project Number:
050026. P:8&7:G, GRM/05/08. Unpublished study prepared by PTRL Europe Gmbh. 90 p.

EXECUTIVE SUMMARY:

Dow Agrohciences has submitted Method GRM 05.08 for the determination of residues of
penoxsularit .1 bovine milk, fat, kidney, liver, and muscle, and fish edible tissues. Using this
method, residues in milk or ground tissue samples are extracted for 1 hour with acetonitrile/water
at 60 "C. An atiquot of the extract 1s diluted with 0.1 N HC1 for cleanup with a solid phase
extraction (SPE) well plate. The internal standard, penoxsulam stable isotope (in

methanol/w ater/acetic acid), 1s added to the extract just prior to LC/MS/MS analysis. Residues
are quantitated using the ion transition m/z 484 to 195, and using the transition m/z 484 to 164
for confirmation. The validated limit of quantitation (LOQ) is 0.01 ppm, and the calculated limit
of detectior (LOD) was 0.003 ppm in all bovine matrices and fish tissue.

The method was adequately validated using fortified samples of bovine milk, fat, kidney, liver,
and muscle. and fish (edible tissue). Recoveries of penoxsulam averaged 93 = 1.7% in milk, 98
+ 3.1% 1n bovine fat, 96 + 3.3% in bovine kidney, 96 & 2.3% in bovine liver, 95 + 1.9% in
bovine muscle, and 95 £ 2.4% in tish (edible tissue) fortified with penoxsulam at 0.01 ppm
(LOQ) and 0.1 ppm. Because the submitted method monitors the transition of the molecular ion
to a produc! ion at m/z 484/195, a second transition at m/z 484/164 can serve to provide adequate
confirmaticn of the molecular structure.

DP Barcode 133 1498 5/MRID Nos. 46703504 & 46703505 Page 1 of 9
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Residue Analytical Merhod - Bovine Matrices and Fish

Method GEM 03.08 was successtully validated by an independent laboratory using milk and fish
as the matr:ces. The ILV study included quantitation of both ion transitions (484/195 m/z and
484/164 m:z) using two different HPLC systems (C8 or C18 column). Method GRM 05.08 was
the data-collection method used in the analysis of freshwater clam and catfish samples from a
companion ficld accumulation study (MRID 46703507) submitted in conjunction with DP
Barcode D>26985. Method GRM 05.08 is sinular to Method GRM 01.23, the proposed
enforcement mcthod in an earlier rice petition (PP#3F6542; D288152, 8/11/04, W. Cutchin)
which has been forwarded to ACB/BEAD for a regulatory method validation, except that GRM
05.08 uses an isotopic internal standard.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the coaditions and parameters used in the study, analytical method test data are
scientifically acceptable. The acceptability of this study for regulatory purposes 1s addressed in
the forthcoming 1J.S. EPA Residue Chemistry Summary Document, DP Barcode 326985.

COMPLIANCE:

Signed and cated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
statements were provided. No deviations from regulatory requirements were reported which
would hav: an impact on the validity of the study.

Al BACKGROUND INFORMATION

Penoxsulam s a sulfonamide herbicide currently registered for use on rice for selective control
of grasses, broadleaf, and sedge weeds. Dow AgroSciences is proposing new aquatic uses of
penoxsularn 1or the control aquatic plant pests such as hydrilla, water hyacinth, egeria, and
various others in lakes, reservoirs, ponds, and canals. The mode of action at the cellular level
involves the 'nhibition of acetolacetate synthase (ALS).

TABLE A.J. Test Compound Nomenclature,
Compound F.. _F
-CH,
~
|} -
S //N‘*N SN
SN i
l 0 H N/ e
~ // -
T CE, T
3 O
CH,
Commeon name: Penoxsulam
Company expernnental name XDE-638
TUPAC nanw -(2,2-difluorocthoxy)-N-(5,8-dimethoxy-s-triazolo[ | 5-cJpyrimidin-2-vI}-a ¢, a-trifluoro-
o-toluenesulfonamide
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_Residue Analytical Method - Bovine Matrices and Fish

TABLE A 1. Test Compound Nomenclature.
CAS name 2-(2 2-difluoroethoxy)}-N-(5,8-dimethoxy[ 1.2 4ltriazolo[ 1,5-¢] pyrimidin-2-y1)-6-
(trifluoromethyl) benzenesulfonamide
CAS registry number 219714-96-2
End-use product (EP) GF-443 SC
TABLE A2 Physicochemical Properties of the Technical Grade Test Compound: Penoxsulam.
Parumeter Value Reference
Melting poin. rangs Not available
pH 5.2 MRID 45830707
Density 1.61 gimL ag 20 °C MRID 45836707
Water solubitity at 15 °C Unbuffered 4,91 mg/L. MRID 45830720
pH 5 5.06 mg/L
pH7 408 mg/LL
pHY 1460 mg/L
Sotvent solubiliiy at 29 °C Nylene 0.0t7 gL MRID 45830720
}-Octanol (.035 ¢,
Methanol 1.48 g/
Ethyl acetate 323glL
Acctonitrile 153 g/l
Acetone 203 g/
Dimethylsulfoxide 784 g/l
Vapor pressure T x 107" mum Hg at 25 °C MRID 45830724
Dissociation constang, pK, 5.1 {ambient} MRID 45830720
Octanol/water paristion coefficient, Log{K,w) | Unbuffered (1354 MRID 45830720
pHS 1137
pH 7 0.602
pH 9 -1.418
UV/visible absorption spectrum Not avaitabic
TABLE A.3. Stable Isotope Structure.
Penxsulan: Sable F._ F
Isotope T .
2-22- o SR
difluoroci vy i-V- oo hl
T I P ey
dimethoxy| i.2.4|triaz P L b S . ]
olo[1,5-¢]oyrimidin- - (! H N :J J
2-912-C22 427N L - \If:’
o-(trifluoromethyl)- T T CF,,
benzenesy Hionamide Q.
CH,

B. MATERIALS AND METHODS

B.1. Data-Gathering Method

DP Barcode 1324085/MRID Nos 46703504 & 46703505
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Sampfles of freshwater clam and catfish from the field accumulation study (MRID 46703507)
submitted in conjunction with DP Barcode D326985 were analyzed for residues of penoxsulam
using Dow AgroSciences” Method GRM 05.08, “Determination of the Residues of Penoxsulam
in Bovine 1issues and Fish by High Performance Liquid Chromatography with Tandem
Spectrometsy  The petitioner has submitted descriptions and method validation data for the
method. The method is written for analysis of penoxsulam residues in bovine matrices (muscle,
kidney, liver, tat and milk) and fish edible tissue.

B.1.1. Principle of the Method

Briefly, miik or ground tissue samples are extracted with acetonitrile (ACN)/water for one hour
at 60 °C. An aliguot of the extract is diluted with 0.1 N HCT for cieanup with a solid phase
extraction (SPE) well plate. The internal standard, a penoxsulam stable isotope in
methanol/water/acetic acid, is added to the extract prior to LC/MS/MS analysis.

TABLE B.1.!. Summary Parameters for the Analytical Method Used for the Quantitation of Penoxsulam
Residues in Bovine Matrices and Fish Tissue.

Method 1D Method GRM 05.08

Analyte(s) Penaxsulam

Extraction sc:lventtechnique | Milk or ground tissue samples are extracted with ACN:water (8:2, viv) in a water bath at 60 °C
for one hour and then shaken for a minimum of 30 minutes. The extract volume is adjusted for
solvent logs with additional ACN/water and centrifuged.

Cleanup striciies An aliquot of the extract 1s nuxed with 0.1 N HCI (1:2, viv) for cleanpp on a polymeric sorbent
SPE 96-well plate using ACN to elute the residues. The eluate is collected in a SPE collection
plate, and rhe internal standard { "‘ClsN;-penoxsu%am) in methanol: water {30:70, viv)
containing 0.2% acetic acid is added; the mixture is sonicated and vortexed to ensure
uniformity of the final sample.

Instrument Derector LC/MS/MS using a C8 column and a gradient mobile phase of acetonitrile:methanol (50:50,
viv) and O.1% acetic acid inowater. Penoxsufam is detected by its daughter ioas using an
electrospray interface in the positive ion mode. The parent and daughter ions monitored are:
m/z 484 and 195 for penoxsulam

m/z 484 and 164 for confirmation of penoxsulam

and m/z 487 and 198 for "C**No-penoxsulam (internal standard).

Standardizatio method A calibration curve (linear regression) of penoxsulam and 13C'5N2-~pe:n0xsu1am standards is
generated, plotting the concentration of penoxsulam (x-axjs) versus the respective guantitaiion
ratio { peak area of penoxsutam ion + penoxsulam internal standard isotepe; y-axis). Isotopic
overlap between the analyte and the internal standard is empirically determined by analyzing
standard solutions of each compound; the correction factor is applied to the measured
quantitation ratio if isotopic crossover is determined. Samples calculations were provided.

Stability of =t solutdons Not addressed

Retention rivnes ~3 minules

B.2. Euaforcement Method

A previously submitted LC/MS/MS Method GRM 01.25 was proposed as an enforcement
method for residues of penoxsulam in association with a petition for use on rice (PP#3F0542;
D288152, &'11/04, W. Cutchin). That method has been submitted to ACB/BEAD for a
regulators. sncthod validation. The method (Method GRM 05.08) reviewed here is similar to the
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earlier rice enforcement method (Method GRM 01.23), except that an isotopic internal standard
is used in GRM 05.08. With the submission of an ILV (MRID 46703505), GRM 05.08 meets all
of the scientific requirements as an enforcement method for bovine tissues and fish, so long as
the sponsor agrees to supply both the standard and the isotopically labeled internal standard to
the Ft. Meade Repository for as long as the method exists.

C. RESUVLTS AND DISCUSSION

C.1. Data-Gathering Method

The method validation recoveries of penoxsulam using Method GRM 05.08 were adequate from
fortified samples of bovine milk, fat, kidney, liver, and muscle, and fish (edible tissue). The
method vahdation data are presented in Table C.1.1. Recoveries of penoxsulam averaged 93
1.7% in mulk. 98 + 3.1% in bovine fat, 96 + 3.3% in bovine kidney, 96 + 2.3% in bovine liver, 95
£ 1.9% in hevine muscle, and 95 + 2.4% in fish (edible tissue) fortified with penoxsulam at 0.01

(LOQ) and € 1 ppm.

The method characteristics for Method GRM 05.08 are presented in Table C.1.2. The method is
adequately specific for penoxsulam. It monitors the precursor ion plus one structurally
significant product ion, and for confirmation, a second transition of m/z 484/164 may also be
monitored. Typical chromatograms for the confirmation of penoxsulam in bovine muscle were
provided, and recovery data for the confirmatory ion transition with milk and fish were generated
n association with the ILV study (see Section C.3).

In the goat meabolism study (45830713 der.wpd, 7/19/04, W. Cutchin), kidney and liver
samples fror goats orally dosed for 5 days with either triazolo-pyrimidine (TP) or phenyl (PH)
radiolabeled penoxsulam (at 10.1 or 12.4 ppm in the diet, respectively), were extracted by
refluxing tfor one hour with ACN:water (1:1, viv). The parent was identified in both kidney and
liver as the major residue, but was present only at low concentrations (<0.05 ppm). Because
Method GR™M 05.08 uses a similar extraction process (ACN:water, 8:2, v:v at 60° C for one
hour) as that used in the metabolism study, and the parent was found in the goat metabolism
study, albeit at low concentrations, no- further radiovalidation data for the residue method is

needed.
TABLE C.1.;:. Recovery Results from Method Validation of Bovine Matrices and Fish Tissues using the
Data-Gathering Analytical Method. ' )
Matrix Spiking Level ° Recoveries Obtained Mean Recovery £ SD [CV]?
(ppn) (%) (%)
Bovine milk 0.003 93 Not applicable (NA)
0.01 02,92, 92,93, 95,96 93 £ 2.0[2.1]
B 0.1 91,92, 92,93, 94 92+ 1.4[1.5]
Bovine far 0.003 90 NA
.01 94,95, 96, 98, 98, 102 972 2.9{3.0]
01 97,97, 98, 101,104 69+ 3.1 [3.1]
Bovine Kidrey (.003 93 NA
R T B X TR T TN N T XA TR

DP Barcode 1:326685/MRID Nos. 46703504 & 46703505

Page 5 of @



@g Penoxsulam/XDE-638/PC Code 119031/Dow AgroSciences LLC
ﬁ*% 13AC0D 7.2.1,7.2.2, and 7.2 3/0PPTS 860.1340/0ECD 1A 4.2.5,4.2.6 and 4.3
~~~~~~ “# Resilue Analytical Method - Bovine Matrices and Fish

TABLE C.;.1. Recovery Results from Method Validation of Bovine Matrices and Fish Tissues using the
Data-Gathering Analytical Method. '

Matrix Spiking Level * Recoveries Obtained Mean Recovery £ SD [CV]?
{ppm) (o) (%)

0.1 93,94, 94, 97, 98 95£20[2.1]
Bovine lives 0.003 47 NA

0.0 04, 96, 96, 98, 98, 99 97+ 2.1 [2.2]

0.1 92.94,97, 98, 9% 96+ 26(2.7]
Bovine muscic 0.003 a3 NA

0.01 01,94, 95,96, 97,97 95+ 2.3[2.4]

0.1 92,93, 94, 96, 96 941 1.6[1.7]
Fish ruscle {cdible tissue) 0.003 93 NA

0.01 03,94, 95,95, 96, 100 93 £2.5(2.6]

0.1 90,93,94,94,96 94+2.1(22] ]

Fortification standard solutions were prepared in ACN.

* Fortification iex s at 0.003 ppm are representative of the LOD and have a lower degree of confidence than those at or above

the LOQ (0.01 ppin.
* As reported by e petitoner.

TABLE C.1.2.  Characteristics for the Data-Gathering Analytical Method Used for the Quantitation of
Penoxsulam Residues in Bovine Matrices and Fish Tissnes,

Analyte(s)

Penoxsulam

Equipment 17}

Applied Biosystems MDS Sciex AP 3000 LC/MS/MS Systern; Zorbax SB-C8 column
(4.6 x 75 mm, 3.5-pm).

Limit of quanti-ation (LOQY

0.07 ppry in all bovine matrices and fish tissve [validated 1.00))
0.00197-0.003%5 ppm (1O caleulated as 10x the standard deviation from the 0.01
ppm recovery results)

Limit of detestion (1.OD)Y

0.003 ppm in all bovine matrices and fish fissue (validated 1L.OD)
0.00059-0.00119 ppm (LOD calculated as 3x the standard deviation from the 0.01 ppm
recovery results)

Accuracy/PProciion

Percent recoveries and CVs indicate acceptable accuracy/precision for residues of
penoxsulam from bovine matrices and fish tissue at the LOQ and 10x LOQ. The
recovery ranges were 91-96% (average = 93%; CV = 1.9%) for bovine milk, 94-104%
{average = 98%; CV = 3.1%) for bovine fat, 92-103% (average = 96%, CV = 3.4%) for
bovine kidney, 92-99% (average = 96%; CV = 2.4%) for bovine Hver, 91-97% (average
= 35%; CV = 2.1%;) for bovine muscle, and 90-100% (average = 93%:; CV = 2.6%) for
fish., Sce Table C.1.1 above.

Reliability of the Method [1LV)

An 1LV was conducted to verify the reliability of Method GRM 05.08 {using both C8
and C18 colurnns} for the detennination of residues of penoxsulam in bovine milk and
fish edible tissue with trangition ions mn/z 484/195 and 484/164 (for confirmation). The
values obtained are indicative that the LC/MS/MS method is reliable. See Section C.3.

Linearity

The method/detector response was linear (cozfficient of determination. r*= 1.0000)
within the range of 0.05-50 ng/nL.

Specificity

The control chromatograms generally have no peaks above the chromatographic
background and the spiked sample chromatograms contain only the analyte peak of
interest. Peaks were well defined and symmetrical. There appeared to be no carryover
to the following chromatograms.

C.2. FEnforcement Method

GRM 05.08 15 also scientifically supportable as an enforcement method so long as the sponsor
agrees to supply the isotopically labeled internal standard to the EPA Ft. Meade repository for as

NP Barcode 17226985/ MRID Nos. 46703504 & 46703505
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long as the methed exists. The registrant must also submit the raw data that support their

calculated r

ouullts,

C.3. Independent Laboratory Validation

An independent laboratory valhidation study was conducted for Method GRM 05.08 using
samples of bovine milk and fish tissue (MRID 46703505). The 1.V was conducted at PTRL
Europe Gmbii (Ulm, Germany}. Samples of commercially obtained bovine whole milk and fish
(pollack) edible tissue were fortified with a penoxsulam standard in ACN at 0.01 ppm (LOQ)
and 0.10 ppmi. Fortified and unfortified {control) samples were analyzed using Method GRM
05.08 as described in Table B.1.1. No one matrix appeared to be more difficult to analyze than
another, therctore, fish was chosen as the representative matrix for a meat tissue and bovine milk
was chosen “because it 1s of a highly aqueous nature.”

Prier to imtation of the first [LV trial, the laboratory conducted preliminary studies necessary to
establish acceptable performance of the chromatographic instrumentation being used (i.e., HPLC
retention time and detector sensitivity). The LLV trial included quantitation of both 1on
transitions (4534/195 m/z and 484/164 m/z) using two different HPLC systems (C8 or C18
column). The il.V was successtul for both fish and milk with the first trial. The recoveries of
penoxsulan: {rom the ILV study are reported in Table C.3.1. Residues of penoxsulam were less

than the L.O() {<)3.01 ppm) in/on two unfortitied samples of milk and fish.

The laboratory reported that a set of 26 samples required 8 person-hours or ~1 work day in the
laboratory. with overnight (unattended) LC/MS/MS analysis, and ~2 hours for data evaluation.
No commun:cation between the ILV laboratory personnel with the method developers was
necessary, and the ILV laboratory did not identify any critical steps or recornmend any
modifications to the method.

TABLE (.31, Recovery Results Obtained by an Independent Laboratory Validation of Method GRM
05.08 for the Determination of Penoxsulam in Bovine Milk and Fish.
Matrix Spiking Level Transition [ons 484 —195 m/z Transition lons 484 —164 m/z
(ppm} Recoveries Obtained | Mean Recovery £ | Recoveries Obtained | Mean Recovery +
% SDCV] % SD{CV]
LC/MS/MS using a C8 column
Bovine milk 0.01 96, 97, 97. 9%, 103 98 + 2.8 [2.8] 95, 96, 98, 98, 9y 97 £1.6[1.7]
0.1 93,94, 95,100, 100 96 4 3.4 [3.5] 91, 94, 96, 97, 97 95 +2.5]2.7]
Fish 0.01 93,96, 97,100, 104 98 +4.2 [4.3] 95,96, 97, 100, 103 98 £3.313.3]
0.1 93, 94,94, 95, O 95 +1.9[2.0] 93, 94, 94, 95, 100 954+ 2.872.9]
LC/MS/MS using a C18 column
Bovine milk 0.0i 97.97.99, 100, 104 99 +:2.9[2.9] 93,96, 101, 102, 103 99 4 4.3 [4.3]
.1 92, 95, 97, 98, 9% 06 + 2.8 [2.9) 94, 94, 95, 95, 90 95 +2.1[2.2]
Fish 0.0i 98, 98, 98, 100, 108 100 +4.3[4.3] 94, 101,101,103, 104 101 +3.9([3.9]
.1 94,96, 96,97, 93 964 1.5[1.5] 93,95, 97, 98, 100 97 +2.7[2.8]
D. CONCLUSION
DP Barcode 17226985/ MRID Nos. 46703504 & 46703505 Page 7 of 9
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Adequate method validation data, including those provided by an independent laboratory, have
been submitted to support Method GRM 05.08 for use on bovine and fish tissues, and milk.
Except for use of an isotopic internal standard, Method GRM 05.08 is similar to Method GRM
01.25, the proposed enforcement method in an earlier rice petition (PP#3F6542; D288152,
8/11/04, W ('utchin) which has been forwarded to ACB/BEAD for a regulatory method
validation. No additional radiovalidation data is required for GRM 05.08. The data
requiremenis to support an enforcement method have been scientifically fulfilled.

PP Barcode I} 26985/MRID Nos. 46703504 & 46703505 Page 8 of 9
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E. REFERENCES

DP Barcode: 288152

Subject: Penoxsulam. Petition for the Establishment of Permanent Tolerances for the Use
on Rice. Summary of Analytical Chemistry and Residue Data. PP#3F6542

From: W. Cutchin

To: P. Errico/J. Miller
Date: R/11/04 :
MRIDs: 45830712-17, 45830719-20, 46267601

E. DOCUMENT TRACKING

RD1I: David Hoderberg (29 Sept 2006); Name? (Date); Richard Loranger (29 September 2006).
Petition Number(s): 5F7012

DP Barcode(s): D326985

PC Code: 11903]

Template Versien funs 2005
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Penoxsulam/XDE-638/PC Code 11903 1/Daw AgroSciences LLC
DACD 6.4, 7.4, 78/0PPTS 860, 1400/0OECTY HI1A 8.4.3 and I11A 8.3
Water, Fish, and Irrigated Crops - Biuegiil Sunfish

Primary Fvaiuator f'}? e s C; 9/& / JKM/ /’ Date 28 Dec 20006:
Dayid-Sadetberg, Chemist, RRB.%,QED
Approved by — ' Date: 28 Dec 2006

Danette Drew, Senior scientist, RRB3, HED

This DER wus originally prepared under contract by Dynamac Corporation (2275 Research
Boulevard, Suite 300; Rockvilte, MD 20850; submitted 08/02/2006). The DER has been
reviewed by the Health Effects Division (HED) and revised to reflect current Office of Pesticide
Programs (OPP) policies.

STUDY REPORT:

46703506 Autderheide, J. (2005) Penoxsulam: Field Accumulation in Bluegill Sunfish
(Lepomis macrochirus). Project Number: 48935, Unpublished study prepared by Analvtical Bio-
Chemistry Libs., Inc. 65 p.

EXECUTIVE SUMMARY:

Dow Agrosciences has submitied a study investigating the total radioactive residues (TRR) in
bluegill suntish muscle tissue after treatment of their water with radiolabeled penoxsulam; and
the potential for bioaccumulation of TRR was calculated.. In addition, where there was adequate
tissue avarlable, an investigation was made to characterize or identify these radioactive residues.

Bluegill sunfish were exposed for 28 consecutive days to the radiolabeled penoxsulam, either
[phenyl-U-""C jpenoxsulam or [hct~2-M(’.‘]penoxsulam, under static conditions at concentrations
of 0.150 mg ary’L. or 1.50 mg ai/L. The petitioner stated that the applied rates are equivalent to 1x
and 10x the maximum expected environmental conditions. Separate aquatic chambers,
containing - 150 fish at imtiation, were designed for the two radiolabels, two concentration rates,
and the controt, The study was conducted by ABC Laboratories, Inc. (Columbia, MO).

The concentration of penoxsulam in the water of each test chamber was periodically verified
during the study period. The water solutions were generally found to stay within an overall
range of 73-96% of the intended treatment concentration.

Following exposure of fish at 1x, total radioactive residues (TRR) were below the minimum
quantifiable lisnit (MQL; <7.10 to <7.45 ppb) in all fish tissue samples exposed to [phenyl-U-
'4(f‘]per10.;asulam, and ranged from <MQL to 11.4 ppb in fish tissue samples exposed to [het-2-
1Z‘("l]peno:.\:sulum. Following exposure of fish at 10x, TRR ranged from 28.5 to 105 ppb in fish
samples exposed to [phenyl-U-''Clpenoxsulam, and from <MQL to 42.6 pph in fish samples
exposed |'ht':1-2—MC]penoxsuiam. TRR were highest in Day 1 fish treatec with [phenyl-U-

HC Jpenoxsulam and in Day 21 fish treated with [het-2-'*Cpenoxsulam. The TRR appears to
plateau atier approximately 7 days of exposure. 1t appears as though these reported TRR needed
to he corrected Jor a relatively large background count.
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Bioconcentraiton factors based upon the measured TRR (BCF; TRR in tissue/TRR 1n water)
were calculated where possible; all calculated BCF values were < 0,10, indicating that there is
hittle poteniial tor the test substance and/or its metabolites to bioaccumulate.

Selected edib ¢ fish tissues from the 1.5 mg ai/l. (10x) rate treatments were subjected to further
identificatior or characterization of the residues. However, only a summary of these results plus
two chromategrams were provided. Raw data and information about the chromatographic
conditions wore not submitted.

In Day 7 tish samples exposed to [phenyl-U-"*C Jpenoxsulam, the following components were
identified. penoxsulam (0.039 ppm). S-hydroxy penoxsulam (0.016 ppm), penoxsulam
sultonamide (0.005 ppm), and penoxsulam BSTCA (0.003 ppm), plus non-discruninated
residues (0031 ppm) and bound residues (0.21 ppm). These identified/characterized residues
add to 0.1 5 ppm while the original TRR for this sample was 0.066 ppm.

In Day 2% {ish samples exposed to [het-2-'*Cpenoxsulam, only penoxsulam (0.021 ppm) and 5-
hydroxy penoxsulam (0.009 ppm) were identified. Non-discrininated residues were 0.40 ppro
and bound residues were 0.023 ppm. These identified/characterized residues add to 0.093 ppm
while the orizinal TRR for this sample was 0.040 ppm.

The components for the day 7 ([pherly]-U—MC]penoxsulam) fish thus totaled to 174% of the TRR
reported for those fish; and the compenents for the day 28 (fhet-2-"*CJpenoxsulam) totaled to
235% ot the TRR reported for those fish. The difference may simply be due to unexplained
sample concentration, but without raw data or an explanation it is conceivable that the cause
instead 1s on erestimation of only some portion of the restdues, compared to other portions.
Theretore th:s study cannot be concluded to be scientifically acceptable until this discrepancy is
resived.

Information pertaining to sample storage conditions and intervals was minimal; no analysis dates
were provided, The study submission reported the only exposure dates of the initial and second
study. Buscd on the study completion date, fish samples may have been stored for up to 280
days (9.2 months) from collection to completion of residue characterization. No storage stability
data were provided. The Agency has previously noted in PP#3F6542 (DP Barcode D288152,
8/11/04, V. Cutchin) that comparative analysis of goat milk and tissue extracts show that residue
profiies are <imilar afier 135 and 300 days of sample collection, therefore supporting storage
stability dati will not be required for the subject fish metabolism study. We note for future
submissicas that the petitioner should submit individual sample TRR and chromatographic
analysis dates

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Only data summaries were submitted for this study. The residue data cannot be considered to be
scientificallv acceptable until an explanation of the high recoverics found during residue
identification characterization of fish tissues compared to TRRs originally determined for these
tissues ary vxplained and the difterence supported by submission of appropriate data or
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methodological information. In addition the petitioner must also provide information regarding
the chromatographic system (i.e., instromentation, columns, eluants, and detectors) and include
the LOD/LO)0) of the methodologies used for identification/characterization of the residues.

Although these data are not scientifically acceptable as submitted, they may be adequate to serve
some regulatory purposes. The acceptability of this study for regulatory purposes is addressed in
the forthcoming U.S. EPA Residue Chemistry Summary Document, DP Barcede D326985.

COMPLIANCE:

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
statements were provided. No deviations from regulatory requirements were reported which
would have an tmpact on the validity of the study.

A. BACKGROUND INFORMATION

Penoxsulam :s a sulfonamide herbicide currently registered for use on rice for selective control
of grasses, broadleaf, and sedge weeds. Dow AgroSciences 1s now proposing new aquatic uses
for penoxsuiam for the control aquatic plant pests such as hydrilla, water hyacinth, egeria, and
various others in lakes, reservoirs, ponds, and canals. The mode of action at the cellular level
mvolves the inhibition of acetolacetate synthase {(ALS).

TABLE A1 Test Compound Nomenclature.
Campound Fe F
]/ _-CH,
. 0
O ﬁ
N =
5 N ~N
S n— |
| O u N/ o
~C CF¥
0.
"CH,

Common name Penoxsulam
Company vxperimental name XDE-638
TUPAC natae 6-(2.2-difluoroethoxy)-N-{5,8-dimethoxy-s-triazolo[ 1, 5-c]pyrimidin-2-y)-a. o, o-trifluoro-

o-toluenesulfonamide
CAS name 2-(2,2-difluoroethaxy)-N-(5,8-dimethox v 1,2,4]triazolo[ 1,5-c] pyrimidin-2-y1)-6-

(trifluoromethyl) benzeresulionamide
CAS registry umber 219714-96-2
End-use prodact (EP) GF-443 5C
TABLE AL Physicechemical Properties of the Technical Grade Test Compound: Penoxsulam.
Parametct Value Reference
Melting primiiange Not available
pH 5.2 MRID 45830707
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TABLE A2 Physicochemical Properties of the Technical Grade Test Compound: Penoxsulam,
Paramcter Value Reference
Density 1.61 gimb. at 20 °C MEID 45830707
Water solubility it 19 °C Unbuffered 4.91 mg/L MRID 45830720

pH 3 5.66 mg/L

pH 7 408 mg/L

pH O 1460 mg/L
Salvent solubiliyut 19 °C Xylene 0.017 g/L MRHY 45830720

i-Octanol 0.033 g/l

Methanol 1.48 ¢/l

Ethyi acetate 3.23 g/l

Acctonitnle 153 ¢/L.

Agelone 203 g/l

Dimethylsuifexide 78.4 g/l
Vapor pressiie T a6 x 10 mm Hg at 25 ¢C MRID 45830720
Dissociation corstant, pK, 5.1 {ambient) MRILD 45830720
Octanol/water partution coefficient, Log{Kow) | Unbuffered -0.354 MRID 45830720

pH S 1137

pH 7 -0.602

pH ¢ -1.418
UV évisible absorplion spectruin Not available

B. EXPERIMENTAL DESIGN
B.J. Fish Metabolism

To investigate the nature of penoxsulam residues in freshwater predator fish, bluegill sunfish
were exposed for 28 consecutive days to the radiolabeled test substance, | phenyl-U-

"¢ penoxsuiam or [het-2-"*CJpenoxsulam, under static conditions at concentrations of 0.150 mg
ai/l. or 1.50 myg ai/l.. The petitioner stated that the applied rates are equivalent to Ix and 10x the
maximum expected environmental conditions (label rate). Five separate aquatic chambers,
containing - 150 fish/chamber at initiation, were designed for each of the two radiolabels, both at
the two concentration rates, and one chamber for the control. The study was conducted by ABC
Laboratorie:. Inc. (Columbia, MO).

The radiclabeled test substance dituted 1n acetone was added to the aquatic chamber containing
“laboratorv freshwater™ (well water with a hardness of 130-160 mg/L as CaCOs3) using
procedures to minimize damage to the fish; acetone only was added to the control chamber
water. The initial water level in each test vessel was marked and test water was periodically
added to make up any water sampling or evaporative losses during the 28-day exposure peried.
The aquatic chambers werc aerated regularly to maintain the dissolved oxygzen at >65%
saturation

Due to excessive mortality during initial exposure, the 10x rate treatment with phenyl
radiolabeled penoxsulam was repeated {second testing). The initial exposure mortality was not
attributed i the exposure ot the fest substance, but was thought to be most likely an effect of a
contamin:n! within that test vessel.
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TABLE B.1.1.1. General Test Organism Information.

Species Scientific name Age Weight at study Health Descriptien of housing/holding
initiation stafuy area
(kg)
Bluegill sunt:<h { Lepomis macrochirus Juvenile Naoz specified Healthy Fish were housed in circular metal
(NS) vessels, ~56 inch diameter by 24

inch deep, coated on the inside with
fiherglass resin. Each test vessel
contained ~440 L of laboratory
freshwater, and was maintained in
an open-air greenhouse with a roof.

TABLE B.1.1 2, Test Organism Dietary Regime,

Diet Acelimation period Predosing
Fish were fed o commercial fisk feed at least once Fish were maintained in the laboratory for a minimum of | None.
daity. The sruds protocol stated that fish food may 14 days before starting the test. The test fish were

be supplemante d with live brine shrimp nauplii gradually acclimated to the aquatic chamber at least 48

{Artemia sp.y andior other aquatic invertebrates. hours prior to testing.

TABLE B.1.1.2, Test Organism Dosing Regime.

Regime 3 Level of Food consumption Timing/Duration
{ administered dose (kg'day)
Aquaculture | Test substances were administered once on Day 0 a4t (.15 mg Mot provided. 28 days
L for the low rate and 1.5 mg ai/L. for the high rate.

Environmiental Conditions of the Test Vessels

During the 2% days of exposure, temperature, dissolved oxygen concentration, and pH of the
water renuiined within acceptable limits. The measured temperatures ranged 9.3-26.9 °C, the pH
ranged 6.5-% 5, and the measured dissolved oxygen concentration ranged 6.7-18.9 mg/L (77-
212% of air saturation). The supersaturation of the water test systems with oxygen was
attributed 0 an algal bloom which formed in each aquatic chamber after study imttiation. The
algae bloom may have increased the light attenuation and diminished possibie photolysis of the
test substunce,
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B.1.2. Test Materials

TABLE B.1.2.[. Test Material Characteristics.

Chemical st re

Radiolabel pusition Labeled on the 2-heterocyelic ring (Het-2} ' Uniformly labeled on the phenyt ring (PH:
Lot No. Invé 1861 Inv# 1573

Purity =90% 97.5%

Specitic activit 30.0 mCifmmol 28.1 mCi/mmol

We note that the petitioner did not provide a structure ot sufticient description of the location of the radiolabel for the Het-2 test
substance; the fes substance was identified as N-[(1-(2.2-diflucroethoxy}-3-triflucromethyl)-2-benzenejsulfonyl ]-Z-amino-5 8-
dimethoxy-1.2.4 - riazolo[1,5-c]pyrimidine-2-""C. The radiclabel position indicated here is the same as the label position for the
hetero-ring-iabeled test substance used in a previousty submitted rice metabotism study (refer to DER 45830712 der.wpd), which
was described as the “2-triazolopyrimidine label ™ We have concluded that this location would be reasenable given the
description prov ded i1 MRID 46703506,

B.1.3. Sampling Information

TABLE B.1.3.1. Sample Collection Information.

Samples Collecied Sampling Intervals

Water Pretreatinent and postireatment {4 hours, | day, 3 days, 7 days, 14 days, 21 days, and 28 days)
Edible fish rissies Pretreatiment and postireatment {4 hours, 1 day, 3 days, 7 days, 14 days, 21 days, and 28 days)

B.1.4. Analvtical Methods for the 1dentification/Characterization of Residues
B.1.4.1, Sample Handling and Preparation

Water sampling: Duplicate water samples were collected from each exposure system for
measurement of total radioactivity and calculation of the test substance concentration. Samples
were collected prior to exposure, ~4 hours post-application, and then 1, 3, 7, 14, 21, and 28 days
after application of the test substance. Single water samples from the control test vessel were
collected and analyzed at days 0, 14, and 28 of the study. Water samples were taken from a
point at least one foot away from the side and bottom of the fest vessels. No information was
provided recarding how the collected water samples were stored after sampling.

Fish sampiing. Samples of fish (a onnimum of four fish) from the exposure system were
colleeted Tor analysis cach time water samples were collected (prior to exposure, -4 hours post-
application. and then 1, 3, 7. 14, 21, and 28 days after application). Fish were divided into edible
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(fillety and nen-edible portions (remainder of fish). Control samples were collected on days 0,
14, and 28. All eollected tissne samples were homogenized cryogenically with dry ice and then
mmmediatelv frozen at <20 °C or until analyzed.

The following procedures were employed to extract residues in fish tissue samples. A known
amount of tissue was blended with acetonitrile:water (50:50, v:v), the blended mixture was
heated in a saad bath at ~60 °C for one hour, and the extract mixture was centrifuged at 20 °C for
20 minutes. [he supernatant was mixed with NaCl, shaken, and centrifuged. The tissue
remaining af:er removal of the supernatant was re-extracted using the steps described above.
The supernatant was then extracted with NaCl + saturated NaCl in water and centrifuged at 20
°C for 20 minutes. The liquid fractions from the various extraction steps were combined and
centrifuged. The upper acetonitrile fraction was cxtracted once more with NaCl + satorated
NaCl in water {ollowed by centrifugation. The tissue remaining after removal of the supernatant
was then extracted again with acetonitrile:0.01 N HCI (90:10, v:v), heated in a sand bath, and
centrifuged. The acetonitrile, aqueous, and solid fractions were reserved for analysts.

B.1.4.2. Analytical Methodology

Water saimp:es were directly assayed by LSC for total radioactivity. The MQL for LSC analysis
of water was 2 8 ppb. Fish tissue samples were measured in triplicate for totzl radioactivity by
combustion. i SC. The MQIL. for LSC determination of fish tissues was <7.10 to <7.45 ppb.

The study submussion states that residues were quantified and identified by 1.SC analysis of the
collected 1 1 detector fractions and comparison of the retention times with those of reference
standards. Sample chromatograms were provided. The chemical names and structures of the
reterence stundards are presented in Appendix 1. However, although sample chromatograms
were included, there was virtually no information explaining the chromatography used for
separation and identification/characterization of the residues in fish edible tissue. This is a data
deficiency.. In addition, it appears from the submitted chromatograms that significant
radiolabeled peaks were seen for [het-2-'*Clpenoxsulam that went unidentified.

The petityorer should further describe the chromatographic system (i.e., instrumentation and

detectiony, -nctude the LOD/LOQ of the methodologies employed and explain if the unidentified
peaks mentioned above were further charactenzed in any way.

B.2. Maunitude of the Residue

A separate ticld accumulation study with penoxsulam in freshwater calm and catfish was
submitted in conjunction with DP Barcode D3269835; refer to the 860.1400 DER for MRID
46703507

C. RESULTS AND DISCUSSION

Informatio: pertaining to sample storage conditions and intervals was mintnal (Table C.2.) and
no analyis dates were provided. The study submission did report the exposure dates of the
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mitial study ( 7/25/04-9/17/04) and for the second study (7/27/04-8/24/04). Representative
chromatograms for analysis of fish tissue were dated 4/7 or 4/8/05, and the study completion date
was reported as 5/3/05. Based on these dates, fish samples may have been stored for up to 280
days (9.2 months) from collection to completion of residue characterization. No storage stability
data were provided. The Agency has previously noted in PP#3F6542 (DP Barcode D288152,
8/11/04. W (“utchin) that comparative analysis of goat milk and tissue extracts show that residue
profiles arc sumilar after 135 and 300 days of sample collection, therefore additional supporting
storage stability data will not be required for the subject fish metabolism study.

The concentrations of the test water solutions were periodically verified during the study period.
The water solutions were generally within the applied rate for each radiolabel with an overall
range ot 73-06% of the nominal rate {Table C.2.1).

The TRR in edible tissues of bluegill sunfish exposed to the test system are presented in Table
C.2.1. Foliowing exposure of fish at 0.15 mg ai/L (1x}, TRR were beiow the MQL. (<7.10 to
<7.45 pph) 111 all fish samples exposed to {phenyl-U-"*Clpenoxsulam, and ranged from <MQL to
1 1.4 ppb in 1ish samples exposed to [het-2-""Cpenoxsulam. Following exposure of fish at 1.5
mg av/L (10x), TRR ranged from 28.5 w0 105 ppb in fish samples exposed to [phenyl-U-
"*Clpenoxsulam, and from <MQL to 42.6 ppb in fish samples exposed to [bet-2-"CTpenoxsulam.
TRR were highest in Day 1 fish treated with [phenyl-U-"*C]penoxsulam and Day 21 fish treated
with [het-2- *Clpenoxsulam. The TRR appears to plateau after approximately 7 davs of
expaosure.

The bioconcentration factors (BCF; TRR m tissue/TRR in water) were calculated where
possible, and ranged trom, 0.0244-0.0833. 0.079-0.090, and 0.028-0.033 for the 10x phenyl
label, 1x het-2 label, and 10x Het-2 label, respectively. All tissue concentrations in the 1x
phenyl treatinent were less than the MQL; therefore no BCF could be caleulated (see Table
C.2.0)

The resulis of characterization/identification of radioactive residues in the edible fish tissues are
presented it Tables C.2.2 (phenyl-label) and €.2.3. (het-label); however, no raw data were
submitted t support these reported results. In Day 7 fish samples exposed to [phenyl-U-

" Jpenoxsulam, the following components were reported to have been identified: penoxsulam
{349 TRR. 0.039 ppm), 3-hydroxy penoxsulam (14% TRR, 0.016 ppm), penoxsulam
sulfonamid: (4% TRR, 0.005 ppm), and penoxsulam BSTCA (3% TRR, 0.003 ppm). In Day 28
fish sampics exposed to (het-2-"*Clpenoxsular, only penoxsulam (23% TRR, 0.021 ppm) and 5-
hydroxy penoxsulam (9% TRR, 0.009 ppm) were identified. Bound residues were reported as
18% TR (0.021 ppm) and 25% TRR (0.023 ppm) in fish treated with [phenyl-U-

" Ipenoxsulam or [het-2-"CIpenoxsulam, respectively. The “TRR reported by the petitioner
represents the percent of the total residues chromatographed and bound residues. Based on the
TRR deterriined by combustion/LSC, accountabilites were 174-235%.

TABLE (.3, Summary of Concurrent Recoveries of Penoxsulam from Fish Edible Tissues,
Mairix Spike level Sample sice Recoverics Mean ¥ std dev
(ppm) ] (%) (")
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TABLE C.1.

Matrix

Summary of Concurrent Recoveries of Penoxsulam from Fish Edible Tissues.

Spike level Sample size Recoverics Mean V¥ std dev
(ppm} () (%%) (%)

Not applicable

TABLE C.2. Summary of Storage Conditions.

Malrix Storage Temperature Estimated Storage Duration | Irerval of Demonstrated
(°C} Storage Stability *

Waier Nat provided TRR dates not reported None provided

Edible fish tisaues <20 °C <280 days (9.2 months) None provided

Actual analvsis dates were not provided; the storage duration for fish tissues is based on the study exposure and completion
dates.

© The Agency his previously noted in PP#IF6542 (DP Barcode D288152, 81 1/04, W. Cutchin) that comparative analysis of
goat milk and risaue extracts show that residue profiles are similar atter 135 and 300 days of sample collection.

C.2. Identification, Characterization, and Distribution of Residues

Data in Table (£,2.1, are presented as reported by the petitioner; no raw data were provided.

TABLE (C.2.1. Total Radioactive Residues (Expressed as ppb) in Edible Tissues of Bluegili Sunfish and Test Solutiens
~Exposure Study.

) ! N 'Tpheny]-U-M(‘]pcnoxsuIam [phenyl«U-”C]pcnoxsu]am '[hc:t-}”ﬂpcnoxsulam
Sample ¢ Applied at (115 mg ai/L. {(1x) applied at 1.5 mg ai/L {10x) apphed at 0.15 mg ai/L. (1x) a
Day 0 rdible Watey ! Edible Water ! Edikle Water ' Edit
Husue ! {% nom) BCF ? tissue | % nom) BCF * tissue | {% nom) BCF* tissu
Pre-tit MOLY | <MQL® NA <MQLY | amQL® NA <MQL* | =MQL? NA“ <MC
4 Hour MOL? 119 (79 NA 283 1270 (84) | 0.0244 <MQL 7 131 (RR) NA Y <M(
i MOL 126 {80) NA* 105 1.260{84) | 0.0833 <MQL " 129 (86) NaA <M(
3 MOL 116 37 NA 50.6 1.300 (86) | 0.045% <MQL* 127 (84) NA* <M(
7 2700 115 (77) Na 66.2 1.220(81) | 0.0543 1.4 126 (84) 0.090 39
14 =00 110 (74) NA* 61.7 1,260 (84) | 0.0490 9.56 121 ¢(81) 0.079 40
21 <7457 110 (73) NA 65.4 P210(81) [ 0.0540 <7747 117(78) NA 42
28 7457 17 (78) NAY 435 LI20(74)y | 0.0388 <7.74°% 126 (84) NA* 35

I'RR concentration was based upon the DPM value of the sample minus the background DPM values of the
control matri»  The tissue and water values are expressed as parts per billion (ppb).

The biovarcentration factor {BCF} was determined by dividing the tissue TRR concentralion by the water TRR
concentralion

The minunum quantifiable limit (MQL) was 2.8 ppb for water samples and <-7.10 to <7.45 ppb for fish tissues.
* NA = Netpplicable. The values could not be determined from the data.
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TABLE C.2.2. Characterization/Identification of Radioactive Residues in the Day 7 Edible Tissues of

Bluegill Sunfish Exposed to [phenyl-U-”C]penoxsulam at 1.5 mg/L. (10x).

Compound Nume % TRR " Calculated Tissue Concentration
{pypm)

Penoxsulam 34 0.039

S-Hydroxy penoxsulam 14 0.016

Penoxsulam sulfomamide 4 0.005

Penoxsulam BSTCA 3 0.003

Non-diseriminatzd components * 27 0.031

Bound residues 18 0.021

The % TRR reported by the petitioner is based on the total residues chromatographed and bound residues (0.115 ppm). Based
on the TRR determined by combustion/LSC {66.2 ppb; Table (.2.1.5, accountability was 174%.

* Noindividual components were greater than 0,010 ppm.

TABLE C.2.3. Characterization/Identification of Radioactive Residues in the Day 28 Edible Tissues of

Bluegill Sunfish Exposed to [het-2-"*Clpenoxsulam at 1.5 mg/L (10x).

Compound Naine % TRR ' Caleulated Tissuc Concentration
{ppra)

Penoxsulam 23 0.021

5-Hydroxy peroessulam 9 (0.009

Nem-diseriminsted components - 43 (0.040

Bound residues 25 1.023

on the TRR vetrmuned by combustion/1.SC (39.6 pply; Table (7.2.1.}, accountability was 235%.
© Nondivid s components were greater than 0.010 ppm.

C.3. Proposed Metabolic Profile

The % TRE reported by the petitioner is based on the total residues chromatographed and bound residues (0.093 ppm). Based

No qualttative description of the metabolic pathway in bluegill sunfish was provided.

TABLE € 3.1 Identification of Compounds from Metabolism Study

Common naa
(Code nanic)

Chemical name

Chemical structure

Penoxsulm:
(DE-638. % DE-G3E, XR-638,
XO3IRYTT

CAS name: 2-(2,2-difluoroethoxy)-N-
(5.8-dimethoxy[ 1,2 4Jtriazolof 1 ,5-¢]
pyrimichin-2-yN-o-{ritlupromethyl)
henzenesulfonamide

P Barcade DII6985/MRID No, 467G3506
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g

TABLE C.3.1.  [dentification of Compounds from Metabolism Study

Common nane Chemical name Chemical structure
(Code name)
S-Hydroxy pencasulam 2-(2,2-difluoroethoxy}-N-(5,6-dihydro-8- F\ F
{S-Hydroxy- -~ DE-638) methoxy-5-oxo[ 1,2 4)riazolof 1,5-¢}
pyrimidin-2-yi-6-mrifluoromethyl /OH
benzenesul{onamide - O
o
N~
Py N7 SN
YT TN
N
CF,
; O
CH,
Penoxsulam suilonamide 2-(2 2-difluoroethox y)-6-
(XDE-638 sulfenmnide) {triffucrmmethylybenzenesulfonamide
Penoxsulam BETCA Triethylammonium 5-(2.(2.2-
(Triethylansrenium of XDE- ) difluoroethoxy)-0-wrifluoromethiyl
63K) benzenesulfonyl amine)-1H-1.2.4-

triazale-3.carboxylate

D. CONCLUSION

The identiticd/characterized components of the TRR totaled to 174% to 235% of the TRR
reported {or the samefish samples. The difference may simply be due to unexplained sample
concentration, but without raw data or an explanation it is conceivable that the cause instead 1s
overestimation of only some portion of the residues, compared to other portions. Therefore this
study cannat be concluded to be scientitically acceptable until this discrepancy is resolved.
Additional information pertaining to the principle of the methods used for identification/
characterization of the residues in tish, and raw data regarding the quantitative assessment of
metabolites identified must be submitted. Although incomplete, the results indicate that
following o 28-day exposure of bluegill sunfish to [phenyl-U-"'Cpenoxsulam or [het-2-
“CIpenixsalam at 0.15 mg ai’L (1x). TRR ranged from below the MQL (<7.45 ppb) to 11.4 ppb

DP Barcods 11326985/MRID No. 46703506 - Page 11 of 14
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in the edible {ish tissues. All calculated bioconcentration factors were <0.10, indicating that
there is litte potential for the test substances or its metabolites to bioaccumulate.

E. REFERENCES

DP Barcod=: 12881352

Subject: Penoxsulam. Petition for the Establishment of Permanent Tolerances for the Use
on Rice. Summary of Analytical Chemistry and Residue Data. PP#3F6542

From: W. Cutchin

To: P. Errico/J. Miller
Date: 8/11/04
MRIDs: 45830712-45830717, 45830719-20, 46267601

F. DOCLUMENT TRACKING

RD1: David “oderberg (28 December 2006); Danette Drew (28 December 2006).
Petition Number{s): 5F7012

DP Barcode(sy: D326985

PC Code: 1:9021

Template Verstn Lne 2005

DP Barcode: 1326985/MRID No. 46703506
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$6f  Pecossulam/XDE-638/PC Code 119031/Dow AgroSciences LLC
o

APPENDIXN | Chemical Names and Structures of Reference Standards Used in Fish Metabolism Study.

Commion name: Chemical name Chemical structure
(Company code

Penoxsulam 2-(2,2-difluoroethoxy)-N-(5.8- Fo. _F
(XDE-638; radinlabeled) dimethoxy[ 1,2, 4]triazolo[1,5-¢] B
pyrimidin-2-y1)-6- trifluoromethyt) _-CH,
benzenesulfonamide - O
0 (|)| L
s /ﬁ\N——// T N
l 0o H \N_//" ~
e .
CF,
’ O
~
CH,
S-Hvdroxy ])vn;\xsu}um 2-(2.2-diffuoroethoxy)-N-( 5 0-dihydro-8- Fu. /F
(5-Hydroxy- X1H-638) methoxy-5-oxo[ 1,2,4]triazolof1,5-c]
pyrimidin-2-yN-6-trilluoromethyl) - OH
benzencsulfonamide ' . O
T PN
N N-—._ ~T
\\\ /ﬁ\N—-——</ N N
‘ I o H N/’\ s
e ~
CF,
' O
N
CH3
Penoxsulam <uifonamide 2-(2.2-difluoroethoxy)-0- ' F.. /F
(XDE-638 =ilf.namide) (triflusromethyl)benzenesulfonamide j
7o
g -
~77 | TN,
| 0
-
TN
CF,
Penoxsulam BxTOUA Triethylammenium 5-(2,(2.2-
(Triethylamaeniam of XDE- ] diflucroethoxy)-6-trifluoromethyl
634) henzenesulfonyl amino)-1H-1.2,4-

triazole-3, carboxvlate

Penoxsulay: TESA Not provided Not provided
(XDE-63K 1724

DP Barcode 17 176985/MRID No. 46703506 Page 13 of 14
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APPENDIX 1. Chemical Names and Structures of Reference Standards Used in Fish Metabolism Study.

Common nanie Chemical name Chemical structure
(Company coxlen

5.8-dimethoxv penoxsuiam Not provided Not provided
(5.3-dimethoy XDE-638)

2-arnino-B-m.thisx Neol provided Not provided
pencaxsulam

(Z-amino-%-1et sy XDE-

638)

Penoxsulam «ulfonic acid Not provided Not provided

(XDE-638 suifeuic acid)

DP Barcode 13526985/ MRID Na. 46703506 Papge 14 of 14
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M

Primary v aluator ,M o S}/a”a{ JéAf« i Date: 28 Dec 2006
David Soderberg, Chemist, HE{), RRB3
Approved by f }4 P Date: 28 Dec 2006

Danette Drew, Senior scientist, HED), RRB3

This DER was originally prepared under contract by Dynamac Corporation (2275 Research
Boulevard. Sutte 300; Rockville, MD 20850; submitted 08/02/2006). The DER has been
reviewed by the Health Effects Division (HED) and revised to reflect current Office of Pesticide
Programs (OPPY policies.

STUDY REPORT:

46703507 Autderheide, J. (2005) Penoxsulam: Field Accumulation in Freshwater Clam and
Catfish. Prowcct Number: 49828, Unpublished study prepared by Analytical Bio-Chemistry
Labs., Inc. 5o .

EXECUTIVE SUMMARY:

Dow Agrosciences has submitted a study investigating the magnitude and potential for
bioaccumulaiion of penoxsulam residues in freshwater clams and catfish. The test organisms
were exposed tor 28 consecutive days to penoxsulam under static aquatic conditions at
concentrations of 0.150 mg ai/l. and 1.50 mg ai’L. The petitioner stated that the applied rates are
equivalent (o §x and 10x the maximum expected environmental conditions (proposed label rate).
Separate aguatic chambers, initially containing ~60 fish and 300 clams each, were designed for
the two concentration rates and control. Samples of the water solutions as well as clams and
catfish were sollected at regular intervals during the 28-day exposure period.

Edible tissue~ of fish and clams were analyzed for residues of penoxsulam using Dow
AgroSciences method GRM 05.08 entitled “Determination of Residues of Penoxsulam in Bovine
Tissues and Fish by High Performance Liquid Chromatography with Tandem Mass

Spectrome:rs ~ This method is adequate for data collection based on validation data reported in
the 360.1340 DER for MRIDs 467035014 and 46703505, Water was analyzed using a
modification i this method. The reported mimimum quantifiable limits (MQLs) were 3.99 ppb
for the clar: and fish tissue samples, and 45 ppb for the water samples.

Only summaries of the results were submitted. Concurrent recoveries and similar raw data and
quality assurinee information were not provided. This information must be submitted.

No supporting storage stability data were submitted. Actual study analysis dates were not
provided but samples could not have been stored for a very long pertod of time (<49 days) prior
to residue analysis. The study began on 26 August 2005 and the final report was completed on
[4 October 2005, Given that no storage stability is required for samples held less than 30 days
prior to analvsis there is only a marginal reason to require any storage stability data. Available

DP Barcode 13 #085/MRID No. 46703507 Page 1 of 10
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storage stability data from an animal metabolism study discussed in PP#3F6542 (DP Barcode
D288152, 8/1 1:04, W, Cutchin) show simtlar residue profiles in goat tissue extracts before and
after 300 davs of storage, and provides further evidence that for this study storage stability is not
an i8s0c.

The concentrations of the test water solutions were penodically verified during the study. The
water solulions were generally within the applied rate with an overall range of 68-115% except
those sampics collected from the 4 hour post application time period (163% in the 1x rate study).
Such results trom this early time period may indicate that the test substance might not have been
completely mixed in the test system vet.

Residucs of penoxsulam ranged from below the MQL (<3.99 ppb) to 8.3 ppb in clams, and
<MQL to <. {6 ppb in catfish following exposure at 0.15 mg al/L (putatively 1x). Following
exposure af 1.5 mg ai/L (putatively 10x), residues ranged 6.16—141 ppb in clams and <MQL—
56.3 ppb in catfish. Residues were highest in clams exposed for 21/25 days, and in catfish (10X
only) exposed for 14 days.

The bioconcentration factors (BCF; concentration in tissue/concentration in water) were
calculated wicre possible. The calculated clam BCF values ranged 0.033-0.15 and 0.0041-0.098
tor the 1x and 10x treatment levels, respectively. Except for the 4-hour post-application sample
with a calculated BCT value of 0.017, all other catfish tissue concentrations from the 1x
treatment were less than the MQL; therefore, no BCF could be calculated. The calculated catfish
BCF valucs ranged 0.0029-0.033 for the 10x treatment level.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Based upon the information that was submitted this study, 1t appears that this method should be
scientificaliy acceptable. However, only a summary of analytical results was provided. No
concurrent recoveries or other aspects of the analytical raw data were submitted. Without this
information © is not possible to conclude that the analytical portion of this study is scientifically
acceptable. the analytical raw data, including concurrent recoveries, must be submitted.
Because the in life” portion of the study was performed properly HED will also assume that the
full study is scceptable pending submission of that data. The acceptability of this study for
regulatory purposes is addressed in the forthcoming U.S. EPA Residue Chemistry Summary
Document 1P Barcode D326985.

COMPLIANCE:

Stgned and aated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
statemments were provided. No deviations from regulatory requirements were reported which
would hav. an impact on the validity of the study.

A. BACKGROUND INFORMATION

DP Barcode 12 126985/MRID No. 46703507 Page 2 of 10
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Penoxsulam 5 a sulfonamide herbicide currently registered for use on rice for selective control
of grasscs. broadleaf, and sedge weeds. Dow AgroSciences is now proposing new aquatic uses
for penoxsutam for the control aquatic plant pests such as hydrilla, water hyacinth, egeria, and
various other- in lakes, reservoirs, ponds, and canals. The mode of action at the cellular level
mvalves the ahibition of acetolacetate synthase (ALS).

TABLE AL, Test Compound Nomenclature.

Compound

™~
CH
J/ o~

N BN
Lo ey
~ 4
S N |
] 0 H \ e e
g N
T,
O
CH,
Common niarae Pecnoxsulam
Company expemental name XDE-638

FUPAC nany

1 6-2,2-difluaroethoxy)-N-(5,8-dimethoxy-s-triazolo[ 1,5-c]pyrimidin-2-yD)-a,o,a-trifluoro-

o-toluenesulfornmide

CAS namme

242 2-difluoroethoxy)-N-(5,8-dimethoxy{ 1,2 4]tnazolof 1,5-¢] pyrimidin-2-y1)-6-
(trifluoromethyl) benzenesulfonamide

CAS registry number

219714-96-2

End-usc prosuc (FP)

GF-443 SC

TABLE AL

Physicochemical Properties of the Technical Grade Test Compound: Penoxsulam.

Parameter

Value Reference

Melting pointionge

Not available

pH 5.2 MRID 45830707
Density 161 g/mbL at 20 °C MRID 45830707
Water sofubiiie a0 19 7°C Unhuffered 4971 mg/L MRID 45830720
pli 5 5.660 mg/l.
pll 7 408 mg/L
pH 9 t460 mg/l.
Solvent solubizty at 19 °C Xylene 0.017 g/l MERID 45830720
1-Octanol 0.035 gl
Methanol 1.48 g/l
Ethyl acctate 123 g/l
Acctonitrile 153 /L
Acetone 203 g/l

Dimethylsulfoxide 784 g/l

Vapor pressur: 7.6 x 107" mm Hg at 25 °C MRID 45830720
Dissociation constant, pK, 5.1 (ambient) MEID 45830720
Qctanolwiaar partition coetticient, Log(Kow) Unbuftered -0, 354 MRID 45530720

phi.s 1137

pH 7 -10.602

pH 4 -14ER

UV visible ah-orption spectrum

Mot avallable

1P Barcode T:3126085MRID Na. 46703507
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B. EXPERIMENTAL DESIGN
B.1. Fish Metabolism

A separate study investigating the nature of the residue and potential for bioaccumulation ot
penoxsulam :n bluegill sunfish was submitted in conjunction with DP Barcode D326985; refer to
MRID 46707 506.

B.2. Magnitude of the Residue

To mvestigaie the magnitude of penoxsulam residues in freshwater shellish (imolusc) and
bottom dwelting fish, freshwater clams and catfish were exposed for 28 consecutive days to

- penoxsulam under static aquatic conditions at concentrations of ¢.150 mg ai/L. and 1.50 mg ai/L.
The petiticner stated that the applied rates are equivalent to 1x and 10x the maximum expected
environmental conditions (label rate). Separate aquatic chambers, containing ~60 fish and 300
clams each @t initiation, were designed for the two concentration rates and control. The study
was conducted by ABC Laboratories, Inc. (Columbia, MO).

Peroxsulain standard diluted in acetone was added to the aquatic chamber containing
approximarely 440 L of “laboratory freshwater”™ using procedures to minimize damage to the
fish; acetone without standard was also added to the water in the control chamber. The initial
water levei 1o cach test vessel was marked and test water was periodically added to make up any
water sampling or evaporative losses duning the 28-day exposure period. These aquatic
chambers wire aerated regularly to maintain the dissolved oxygen at >65% saturation.

During initiil exposure (August 11 - 17} there was excessive mortality of the clams. so the study
was terminated and restarted on 26 August 2005 with a new batch of clams and catfish. The
early moriality was not attributed to the exposure of the test substance, but was thought to be
most likely . lue to a contaminant. Clams from the initial study were from Osage Catfisheries and
likely coliccted from coldwaters, but the test vessels were maintained at elevated temperatures
{>24 °C) wnis this may have affected the clam survival rate. Clams for the second study were
collected from the USGS Complex.

B.2.1. Study Site Information/Test Organisms

TABLE B.2 [.1. General Test Organism Information

Species ¥ scientific Nagme Age Holding and Acclimation Information

Cifish Tctaliorns practaius Tuvende | Catfish were obtained from Osage Catfisheries (Osage, MO) and
acclimated to the test conditions for a minimum of 48 hours. The fish
were netted, and added to polyethylene bags which were floated in the
outdoor tanks to allow the temperatures (o equilibrate before the fish
were carelully released into the tankse. Approximately 60 fish were
added to cach control and treatiment vessel. During the holding and
acclimation, the fish were fed a commercizl fish feed

P Barcod 11376985/MRID No. 46703507 Page 4 of 10
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TABLE B.2.1.1. General Test Organism Information

Species Scientific Name Age Holding and Acchimation Information
Fresiwwater Cevhicula fluminea Not Freshwater clams (sccond study) were obtained from the USGS
clams ! specified | Complex (Columbia, MO). The clams were impartially distributed

evenly between three stainless steel wire baskets within each test
vessel. The baskets were evenly spaced within the tank to minimize
personal bias. The clams were acclimated to the test conditions for 48
hours prior 10 the chemical application. During the holding and
acclimation, the clams were fed @ commercizal shelifish diet at least

i once daily.

TABLE B.2.1.2 Waier Characterization,

Soady site Water characicristics
Type Hardness/Sahinity Temp. (°C) pH Dissolved O,
Aquatic vessels wore maintained in an | “laboratory | well water with a 18.4-26.9 7.87-916 | 5.47-15.8 mng/L
open-aie greeile ase with a roof ot freshwater™ ) hardness of 130-160 (82-195% of air
ABC Luboratorcs {Columbia, M. mg/t. as CaCOs saluration)

Measured coacentrations of dissolved oxygen ranged up to 195% of air saturation. This
supersaturation of oxygen in the water was attributed to an algal bleom which formed in each
aquatic chanber 3 days after study initiation and continued for the duration of the study. The
algae blooin may have increased the light attenuation and diminished possible photolysis of the
test substanc-.

B.2.2. Sample Handling and Preparation

Waler sampling: Single test solution samples were collected from each exposure system for the
measurement of the test substance concentration. Samples were collected prior to exposure, ~4
hours post-application, and then 1, 3, 7, 14, 21, and 28 days after application of the test
substance. Single water samples from the control test vessel were collected and analyzed at days
0, 14, and 2% of the study. Water samples were taken from a point at least one foot away from
the side and hottom of the test vessels. Water samples were stored in amber glass bottles and
frozen pricr 1o analysis.

Fish and ¢iam sampling: Samples of fish {a minimum of four) and clams (~25 g) from the
exposure sverem were collected for analysis cach time water samples were collected (prior to
exposure, - hours post-application and 1. 3, 7, 14, 21, and 28 days after application). In
addition, ciams were collected from the control and both treatment levels on day 25, and from
the contros and the 1.5 mg ai/L (10X) treatment on day 26. On day 28 clams could not be
collected {rom the control and the 1.5 mg ai/l, (10X) treatment tanks because there were no
more survivoag clams.

Fish were divided into edible (fillet) and non-edible portions (remainder of fish). The clams
were shucked. and the tissue was separated from the shell. The number of clams collected at
each time point was selected to produce a target of 25 g of edible tissue. Towards the end of the
exposure, there was a die off of clams in all treatment groups, so that fewer clams were collected
at cach subscouent sampling period in order to have sufficient numbers of samples to determine
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the uptake curves as well as sufficient tissue mass in each sample for residue analysis. Control
samples were collected from each sampling event, but were only analyzed on days 0, 14, and 28
of the study fior tish tissues, and 0, 14, 25, 26, and 28 for clam tissues. All fish and clam samples
were immediately frozen in liquid nitrogen and maintained frozen until processing or analysis.

B.2.3. Analvtical Methodology

Water (test solutions) and edible fish and clam samples were analyzed for residues of
penoxsulan using methodology based on Dow AgroSciences GRM 05.08 entitled
“Determinaticn of Residues of Penoxsulam in Bovine Tissues and Fish by High Performance
Liguid Chror:atography with Tandem Mass Spectrometry.” Detailed descriptions of the method
along with nidependent laboratory validation data are reported in MRIDs 46703504 and
46703505,

Briefly, residues in tissue samples were extracted with acetonitrile (ACN)/water and held at 60
°C for one hour, water samples were simply mixed with ACN. An aliquot of the water or tissue
extract was diluted with 0.1 N HC] for ¢leanup with a solid phase extraction (SPE) cartridge;
residues were cluted with ACN. The eluate was diluted with methanol/water/acetic acid prior to
LC/MS/MS ianalysis. Based on the brief method description in the clam/cattish study, it appears
that an interral standard was not used for quantitation, and the reported minimum quantifiable
fimits (MQLs) were 3.99 ppb for the tissue samples and 45 ppb for the water samples. Although
the study pretocol required that the validity of the method be demonstrated by the analysis of
concurrent recovery samples, no concurrent recoveries or other raw data were reported in
conjunction ~with the exposure samples.

C. RESULTS AND DISCUSSION

Information pertaining to sample storage conditions and intervals was mininal (Table C.2.) and
no analysi= aates were provided. The study submission reported the exposure dates (8/26/03-
0/23/05; second study), and the stady completion date was 10/14/05. Based on these dates,
clam/catfish samples may have been stored for up to 49 days (1.6 months}) from collection to
analysis. Mo storage stability data were provided. The Agency will not request storage stability
data to support this study because samples were stored for an interval that might have been less
than 30 davs and at worst was not much greater than 30 days. Supporting this decision, the
Agency has also previously noted, in PP#3F6542 (DP Barcode D288152, 8/11/04, W. Cutchin),
that comparative analysis of goat milk and tissue extracts show that residue profiles are similar
betore and atter 135 and 300 days of sample collection.

Water and edible tissues of fish and clams were analyzed for residues of penoxsulam using
methodolegy based on Dow AgroSciences GRM 05.08, but no concurrent method validation
data werc reported. However, this method is adequate for data collection based on validation
data reporict i MRIDs 46703504 and 46703505, (LL.MV = 0.01 ppm) (Note, however, that
some residue ievels found in fish samples from the higher rate exposure are not covered by the
available method validation data.) The reported MQLs were 3.99 ppb for the ciam and fish
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tissue sampics, and 45 ppb tor the water samples. Residue data for the control samples were not
reported and raw data were not provided.

The concentrations of the test water solutions were periodically verified during the study period.
The water solutions were generally within the applied rate with an overall range of 63-115% of
the nominal rate (Table C.4.1) except those samples collected from the 4 hour post application
time period (163% in the 1X rate study); data from this time period may indicate that the test
substance might not have been completely mixed in the test system by that time.

The concentrations of penoxsulam in edible clams and tissues of catfish exposed to penoxsulam
over 28 davs are presented in Tabie C.4.1. A summary of the residues in clams and catfish over
the 28-day study duration is presented in Table C.4.2. Following exposure at 0.15 mg ai/L,
residues were helow the MQL (<3.99) 10 18.3 ppb in clams, and <MQL to 4.16 ppb in fish
tissucs. Following exposure at 1.5 mg ai/l., residues ranged 6.16-141 ppb in clams and <MQL-
56.3 ppb e tishi tissues. Residues were highest in clams exposed for 21/25 days, and in catfish
exposed for 14 days (10x).

The bioconcentration factors (BCE; concentration in tissue/concentration in water) were
calculated where possible (sec Table C.4.1). The calculated ciam BCF values ranged 0.033-0.15
and 0.0041-0.098 for the 1x and 10x treatment levels, respectively. Except for the 4-hour post-
application sample with a calculated BCF value ot 0.017, all other catfish tissue concentrations
from the 1< treatment were less than the MQL.; therefore, no BCF could be calculated. The
calculated catfish BCF values ranged 0.0029-0.033 for the 10x treatment level.

TABLE C.1. Summary of Concurrent Recoveries of Penoxsulam from Clam and Fish Edible Tissues.
Matrix Spike leve! Sample siae Recoverics Mean + std dev
(ppm) n) (%) {%0)

Nome reported

Method valida:ion and independent laboratory validation data with fish fortified at 0.01 and 0.1 ppny were subimitted in
conjunction w ity the method deseription (8601340 DER for MRIDs 46703504-05).

TABLE C.2 Summary of Storage Conditions.

Edible clan fish fissues

Matrix Storage Temperature Fstimated Storage Duration ' Interval of Demonstrated
(C Storage Stability ~
Water frozen <49 days (1.6 months) None provided

MNone provided

Actual aridysis dates were not provided; the storage duration is based on the study exposure and completion dates.

*bhe Agency nas previously noted in PPAZFGS42 (DP Barcode D28§152, 8/1 104, W. Cutchin) that comparative analysis of
goat milk an tissue extracts show that residue proftles are similar after 135 and 300 days of sampte collection.

C.2.

C.3.

Proposed Metabolic Profile

ldentification, Characterization, and Distribution of Residues

The nature of the residue was determined in Bluefish and reported in MRID 46703606. [n that
study, on day 7 of exposure penoxsulam, per se, was 34% of the TRR, and the hydroxy
metabolite 3-OH XDEG38 constituted 14% of the TRR based upon phenyl labeled penoxsulam.

DI’ Barcode 172 6083/MRID No 467(3507
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On day 28 parent penoxsulam constituted 23% of the TRR and 5-OH-XDE638 was 9% of the
TRR based uoon based upon triazine labed penoxsulam.

DF Barcode 13376085/ MRID No. 46703507 Page 8 of 10
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Penoxsulam/XDE-638/PC Code 11903 1/AgroSiences LLC
800 6.4, 7.4, 7.8/0PPTS 860.1400/0ECD 1A 8.4.3 and IT1A 8.3
Wster, Fish, and Brrigated Crops - Freshwater Clam and Catfish

TABLE C.4.2. Summary of Residue Data from Fish Exposure Study with Penoxsulam.
Commodity/ T'lal Applic. PHI {days) Residue Levels (ppt)
Matrix Rate

{1k atiA) n Min. Max. HAFT' Median Mean Std. Dev.

(STMdR) | (STMR) | .

Freshwater 015 mg ai’L. Study duration 8 =3.09 18.3 NA 9.97 10.2] 5.35
clams {0-28 days)
Cattish 7 <3.99 4.16 NA 349 4.01 (.06
Freshwater I 5 mg airl. Study duration Bt 6.16 141 NA 66.1 724 56.8
cianli (0-28 days)
Catfish 7 <3.99 50.3 NA 16.0 19.5 16.3

HAFT = thyheeraverage field trial value. Notapplicable {(NA).
D. CONCLUSION

Pending submission of supporting data as described above, HED will assume that this study is
scientificallv valid. The results indicate that following a 28-day exposure of freshwater clams
and catfish to penoxsulam under a static aquatic conditions at 0.15 mg ai/L (1x), penoxsulam
residues. por e, ranged from below the MQL (<23.99 ppb) to 18.2 ppb in clams, and <MQL to
4.16 ppb in catlish tissues. All calculated bioconcentration factors were <0.15, indicating that
there is littic notential for penoxsulam, per se, to bivaccumulate in the tested organisms.
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