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CONCLUSIONS

Metabolism - Anaerobic Aquatic-

1.

- The portlon of this study conducted with the pyrldlnyl-labeled d1ﬂufenzopyr is

scientifically valid and provides useful information on the anaerobic aquatic metabolism

. of diflufenzopyr, for the low dose (0. 01ppm) treatment only. Although only single-

samples were utilized in the 5.3 ppm treatment rate study, adequate data were obtained in
the 0.01 ppm study (in which duplicate samples were utilized) for the determination of a

-half-life of parent diflufenzopyr and the required residue characterization. However, no
.anaerobicity measurements were submitted for the 5.3 ppm pyridinyl test system, so the

data for this dose of the pyridinyl label test are considered supplemental. Furthermore, the
maximum concentrations of major degradates varied greatly between the low and high
dose pyridinyl label experiments. The registrant needs to explam the differences in
degradate concentrat1ons and format1on

- The portion of this: study conducted w1th phenyl labeled dlﬂufenzopyr is ot sc1ent1ﬁcally, '

valid and does not provide useful information on the anaerobic aquatic metabolism of ~ =
diflufenzopyr. Residue concentrations in the sediment of the system treated at 0.01 ppm o
were not determined directly, but were extrapolated from data from the 5.3 ppm treatment
rate study because the analytical method was inadequate for the lower treatment rate.

~ However, only single samples wereused to obtain the data (for the 5.3 ppm study) which -

were used for the extrapolation. Because single samples were used in the 5.3 ppm study,
those data are also not useful for the valid determination of a half-life for the parent
compound (phenyl label) at that use rate. In addition to which, no anaerob1c1ty
measurements were submitted for the 5.3 ppm phenyl label test system., Furthermore the
Agency notes that all major degradates appeared at different rates and in different

- concentrations between the two doses for both labels, calling into question the validity of o |

the high to low dose metabolite.extrapolation for the phenyl study. The unsatisfactory
nature of the phenyl label study is of particular concern because the little information

_obtained indicates that a'metabolite of toxic concern, M2, (3, 5-difluoraniliné) may be ,

formed under anaerobic condltlons in large amounts (44 5% of'the apphed in'the 5.3 ppm -

~ study).

This study partially satisfies the Subdivision N Guldehnes for the fulfillment of EPA data

requirements on anaerobic aquatic metabolism based on the 0.01 ppm dose pyridinyl
label test system. Factors which make the remaining test systems unsatisfactory for
guideline 162-3 requirements include: :

1) the analytical method was inadequate (phenyl label, 0.01 ppm dose);

(i) it could not be determined whether anaerdbic_ conditions were assured and
maintained for the systems treated at the 5.3 ppm treatment: rate (pyridinyl and
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phenyl label); neither pH nor redox potentials were measured throughout the study
period. The registrant needs to submlt data on the anaerobicity of the 5 3 ppm test
systems.

3. The registrant' also needs to explain the differences in degradate concentrations and
_ formation rate among the four test systems, and the differences in half-life calculatrons .
for the pyridinyl and phenyl label studies. The inadequate phenyl label study yielded half-
life equivalent estimations that were 30 to 40% longer than those determined for pyridinyl
label study. :

Summary ' : .
Pyridinyl ring-labeled [4,6-'*C]diflufenzopyr, at nominal concentrations of 0.01 and 5.3
ppm, degraded with non-linear DTys (fifty percent dissipation times) of 20.0 and 19.6
~ days, respectively, in anaerobic flooded sandy loam sediment incubated in darkness at ,
25°C for up to 360 days. DTs,s were determined through: least-squares exponential curve-
fitting of non-transformed data. DT,s determined through the exponential curve fitted to
the data were 67 and 65 days for the 0.01 ppm and 5.3 ppm doses, respectively. DTys -

_ determined by visual graphical evaluation were 74 and 78 days, respectively. Linear half- = |
lives, calculated through least squares curve-fitting to natural log-transformed data, - v
Yyielded half-lives that vaned depending on the number of days with parent levels below
detection limits, which varied between the low and high doses. Including detection-level

-~ data in the linear regression for days 0 through 360, halfives of 33. 5 and 35.2 days were
calculated (> = 0.796 and 0.702, respectively). As expected, the linear fit.for days 0
through 360 posttreatment was srgmﬁcantly nonlinear based on a runs test. Using a
uniform data point cut-off of 184 days, linear half-lives were determined to be 18.5
(=0.944) and 24.2 (r’=0. 997) days, for the low and high pyridinyl label doses,
respectively. The high dose data was found, however to be significantly'non-linear when
a runs test was performed. Because of the variability in data censoring required, and the

non-linearity of the regression for days 0 through 360 posttreatment, the. DTss from the
' non-transformed data curve-fitting were selected as the data endpoints for thls study.

The half-life calculated for the 5.3 ppm pyrldlnyl label study is of questlonable vahdlty

~ due to the use of single samples and because anaerobic conditions were not assured. All
data, designated here as percentages of the applied, were reported as percentages of the o
nominal apphca’uon : :

In the 0.01 ppm pyrldmyl label test system, total parent levels were 99.5% of the apphed
radioactivity at 0 days posttreatment, decreased to 61% by day 14, were 36.4% by day 28, .
and were below the detection limit of 0.1% of the applied by 184 days posttreatment.

The major degradate MI was a maximum of 37.8% of the applied at 28 days -
posttreatment and was not detected by 268 days posttreatment. The major degradate M9
was a maximum of 71.3% of the applied radioactivity at 120 days posttreatment and was
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65.2% at 360 days. The minor degradate M6 was detected once (in one replicate) at 0.7%
of the applied radioactivity at 28 days posttreatment. Radiolabeled ['*C]volatiles -
accounted for 1.1% of the applied radioactivity, and nonextractable ['*C]residues were a
maximum of 8.8% of the applied at 360 days posttreatment. The distribution of
[*C]residues between the soil and water fractions was not reported; however, the
majority of the ["*C]residues was observed in the water phase up to 120 days
posttreatment. Material balances ranged from 102 3% to 106.8% of the apphed
rad1oact1v1ty

In the 5.3 ppm pyridinyl label test system, which consisted of a single replicate, the total
“amount of parent compound was 100.5% of the applied radioactivity at 0 days
posttreatment, decreased to 58.3% of the applied by 14 days, and decreasing to a non- -
detectable level by 268 days posttreatment. The total amount of the major degradate M1
was a maximum of 91.8% of the applied radioactivity at 120 days posttreatment and was
74.9% at 360 days. The total amount of the major degradate M9 was a maximum of '
 11.1% of the applied at day 268 posttreatment and was 10.7% on day 360. In contrast
with the low dose study, M1 was the major degradate of highest concgntration in this
high dose phenyl study. The total amount of the minor degradate M6 was a maximum of -
5.2% of the applied at day 14 posttreatment. Radiolabeled [“C]volatiles accounted fora
maximum of 0.1% of the applied radioactivity at day 120, and fionextractable =
[“C]residues were a maximum of 3.2% of the applied radioactivity at 360 days
posttreatment. The distribution of [*C]residues between the soil and water fractions was -
not reported; however, the majority of the [‘4C]re31dues was observed in the water phase
" up to 360 days posttreatment. Material balances ranged from 99.4% to 103.9% of the
applied rad10act1v1ty

The half-life calcu‘lated\for the 0.01 ppm phenyl study is of questionable validity because
sediment data were not determined directly, but were extrapolated from the 5.3 ppm
system data, due to the inadequacy of the analytical method to detect sediment Extract-I
analytes (See Comment #3). Furthermore, the half-life calculated for the 5.3 ppm phenyl
study is of questionable validity due to the use of smgle samples and because anaerobic =
conditions were not assured. The data is, however, provided for reference. Uniformly -
~ phenyl ring-labeled [**C]diflufenzopyr, at nominal concentrations of 0.01 and 5.3 ppm, .
degraded with DC,;s of 26.2 and 28.0 days, respectively, in anaerobic flooded sandy loam
sediment that was incubated in darkness at 25 °C for up to 360 days. DTy,s determined by /
graphical examination of the data were 93 and 129 days for the 0.01 ppm and 5.3 ppm
doses, respectively.. All data, designated here as percentages of the apphed were reported
as percentages of the nominal application.

The D5 calculated for the phenyl label are longer than those determined for the

~ pyridinyl label, by 6.2 and 8.4 days, for the low and high doses, respectively. This
represents an increase of approximately 30 to 40% of the estimated half-life, over that
calculated for the pyridinyl label study.
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The reported amounts of parent and degradates for the 0.01 ppm phenyl label test system
include extrapolated data (for sediment Exiract-I compounds) from the high dose study.
In the 0.01 ppm phenyl label test system, the total levels of parent compound were
100.7% of the applied radioactivity at 0 days posttreatment, decreased to 64.4% of-the
applied by 14 days posttreatment, was 24.6% at 56 days posttreatment, and were below
detection limits by 268 days posttreatment. The total amount of the major degradate M2
was initially 1.2% of the applied radioactivity at 3 days posttreatment, was a maximum of
26.1% of the applied at 28 days posttreatment, and decreased to 2.2% by 360 days '
 posttreatment. The minor degradate M3 was only detected at 3, 7, and 14 days
postireatment, at 0.2-0.4% of the applied radioactivity. Twenty-two unidentified -
degradates were each detected at <7.9% of the applied radioactivity at sampling infervals
" up to 360 days posttreatment. Radiolabeled [“*C]volatiles accounted for 1.1% of the - -
“applied radioactivity at 360 days posttreatment, and” nonextractable [“Clresidues were a
maximum of 22.8% of the applied radioactivity at 184 days posttreatment. The
- distribution of [“*C]residues between the soil and water fractions was not reported;
however, the tajority of the ["*C]residues was observed in the water phase up to 28 days .
postireatment. Material balances ranged from 98.8% to 104.1% of the applied  :
radioactivity C . ‘ R

_ In the 5.3 ppm phenyl label test system only one replicate was used and anaerobic o
conditions were not assured through submitted data. The total levels of parent compound
were 96.5% of the applied radioactivity at 0 days posttreatment, decreased to 65.1% of
the applied by 14 days posttreatment, was 28.3% at 56 days posttreatment, and were equal
detection limit of 0.1% of the applied by 268 days posttreatment. The total amount of the
major degradate M2 was initially 1.5% of the applied radioactivity at 0 days

posttreatment, was a maximum of 44.5% of the applied at-56 days posttreatment, and

- decreased to 1.8% by 360 days posttreatment. The minor degradate M3 was only

L0 " detected at 91, 268, and 360 days posttreatment, at 0.1-0.2% of the applied radioactivity.

" . Twenty-two unidentified degradates were each detected at <2.0% of the applied ‘
radioactivity at sampling intervals up to 360 days posttreatment. Radiolabeled

- [™C]volatiles accounted for 1.6% of the applied radioactivity at 360 days posttreatment,

and nonexiractable ["*Clresidues were a maximum of 22.6% of the applied radioactivity
at 268 days posttreatment. The distribution of [**C]residues between the soil and water
fractions was not reported; however, the majority of the [“*C]residues was observed in the
water phase up to 56 days posttreatment. Material balances ranged from 99.1% to
104.1% of the applied radioactivity. K :

METHODOLOGY. -

This study was perfoﬁned using two radiolabels (pyridinyl ring-labeled and uniformly
phenyl ring-labeled diflufenzopyr) and two treatment rates; 0.01 ppm (the maximum label
use rate) and 5.3 ppm (an exaggerated rate).
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Samples (5 g) of sieved (2 mm) sandy loam sediment (79% sand, 5% silt, 16% clay, 1. 1%
organic matter, pH 7.7, CEC 11.9 meq/100 g; Table II) collected from a pond in
Champaign County, IL, were placed in 40 ml glass bottles equipped with a septum for
introducing hydrogen and nitrogen and for sampling volatiles. Samples were flooded
with20 ml of pre-purged (with hydrogen) pond water (pH 7.9, conductivity 0.55
mmbos/cm, 9 mg/L calcium as CaCO;, total dissolved solids 320 ppm; Table TIT) which
~ ‘was collected at the same time-as the sediment samples ‘the sediment:water ratio was 1:4
(w:v). The sediment/water systems were purged with hydrogen and nitrogen, and pre-
incubated anaeroblcally (nitrogen atmosphere) in sealed test vessels in darkness at 25 °C -
for 31 days. Following the pre-incubation period, the sediment/water samples were ™
_ treated with pyridinyl ring-labeled [4, 6-C]diflufenzopyr (2-[1-[[[(3,5-
difluorophenyl)amino]carbonyl]-hydrazono]ethyl]-3-pyridinecarboxylic acid,
monosodium salt; SAN-836H; specific activity 53 mCi/mmole, radiochemical purity .
L - - 98.3%) or umformly phenyl ring-labeled [*C]diflufenzopyr (monosodium salt; specific .
S - activity 56 mCi/mmole, radiochemical purity 98.2%), dissolved in 'sodium phosphate
buffer (50 mM, pH 7.7), at nominal concentrations,of 0.01 or 5.3 ppm. Treated flasks
~ were purged with hydrogen and nitrogen, and incubated anaerobically (nitrogen ’
~atmosphere) in sealed test vessels in darkness at 25 °C-for up to 360 days. Samples were
. removed for analysis at 0, 1, 3, 7, 14, 28, 56, 91, 120, 184, 268, and 360 days
" posttreatment; triplicate samples (one for pH and redox potential determinations only)
- were used for the 0.01 ppm treated systems and single replicates were used for the 5.3 ~
ppm treated systems. To determine sediment viability, additional flasks were analyzed
~ (serial dilution with plate culture) at 0, 30, 184, and 360 days posttreatment for anaerobic -
microbial populations in the sediment of systems treated at 0.01 ppm. Microbial ,
populatlons were reported as Colony Forming Units (CFU)/g dry sediment; data indicated
' that both the phenyl and pyridinyl label test systems were viable at each sampling 1nterva1 .
(Mean CFU/g=15.6 x 10° and 16.2 x 10°, pyridinyl and phenyl labels, respectively)
- (Tables XIII and XIV). Ateach sampling interval, the headspace of each test system was -
- flushed with "fresh air" for ten minutes and analyzed for total radioactivity by LSC; the
limit of detection for [”C] SAN 836H was reported.as 0.2 ng. .

———

N\ T

Sedlment/water samples were centrlfuged (1500 rpm 20 min; room temp) and the water
phase was decanted and 100 or 500 pl aliquots (unspecified as to which samples were
“analyzed at what volume) were analyzed in triplicate for total radioactivity by LSC (See
Comment #5). Aliquots of the water samples were filtered through a 45 pm membrane
_filter, pyridinyl-labeled samples were concentrated via evaporation under nitrogen or
~ lyophilization (See.Comment #5), and finally filtered through a 0.2 pm membrane filter.
For the phenyl label experiments, the samples were not concentrated due to the volatility
" of M2. A large size injection loop (2ml) was used to put a larger volume (relative to the
pyridinyl label) of sample onto the HPLC column.

Water samples were then analyzed by reverse—phase HPLC (Zorbax SB-C18 column)
using a mobile phase gradient of water:acetonitrile (both with 0.05% trifluoroacetic acid;

;




100:0 to 85:15 to 65:35 to 40:60 to 25:75 to 0:100 v:v) with radioactive flow detection;
detection limits were 0.01% of the injected radioactivity. Samples were co-
chromatographed with non-radiolabeled reference standards which were visualized with
UV (254 nm) light. Column recoveries from LSC analysis of collected water fractions

ranged from 96.4% to 105.5% (pyri_dinyl label) and from 95.5% to 104.9% (phenyl label).

To confirm compound identities, samples were analyzed by two-dimensional TLC on
silica gel plates developed perpendicularly with methylene chloride: acetonitrile: '
methanol:acetic acid (69:25:5:1, v:v:v:v) and ethyl acetate:methanol:ammonium
hydroxide (70:25:5, v:v:v). Samples were co-chromatographed with non-radiolabeled.
reference standards which were visualized with UV (254 nm) detection; radiolabeled
residues were quantified using radioactive imaging scanning. ’

K EEE Sediment samples were extracted by shaking (room temp, 20 min, orbital shaker, 250
) rpm) and sonicating (5 min) with acetonitrile:water (8:2, v:v). Samples were then
centrifuged (1500 rpm, 20 min, room temp) and decanted. The extraction was repeated
twice and the extracts were pooled and labeled as Extract-I. Triplicate 100 or 500 ul
aliquots were analyzed for total radioactivity by LSC (unspecified as to which samples
‘were measured at what aliquot volume, see Comment #5). The sediment was further
extracted by agitating with 10 ml of 0.5 N NaOH for one hour at 80°C with a heating
block shaker at a speed of 200 rpm, sonicated for five minutes, and then ¢entrifuged as
above. The extraction was repeated and the extracts were pooled, and triplicate 100 or
500 pl aliquots (see Comment #5) were analyzed for radioactivity by LSC. To determine -
 nonextractable residues, post-extraction soil samples were analyzed in triplicate for total
radioactivity by LSC following combustion. '

‘ ~ Aliquots of the acetonitrile:water extract from the pyridinyl label study were analyzed by -
Lo HPLC and TLC as described previously. The aliquots of acetonitrile:water extract from
' - the phenyl label study were analyzed by HPLC as described above, and by one or two
~ dimensional T LC developed with chloroform:methanol:acetic acid (90:9:1, viv:v) and
methylene chloride:acetonitrile:methanol:acetic acid (69:25:5:1, v:viv:v). HPLC column
recoveries from LSC analysis of collected sediment Extract-I fractions ranged from
88.2% to 109.7% (pyridinyl label, low dose) and from 96.2% to 103.5% (phenyl label,
high dose). S ‘ ' : -

Compound identities were further confirmed in selected water phase and
acetonitrile:water extracts by HPLC (as described above)/MS in the positive ion
atmospheric pressure chemical ionization mode (APCI+)

Water samples (both labels and treatment rates) and acetonitrile:water sediment extracts
(phenyl label) were analyzed within 24 hours of each sampling interval.
Acetonitrile:water extracts from the pyridinyl label study were concentrated and stored at
-20 °C (storage period not reported) prior to analysis by LSC and HPLC. The storage

.77'




perlod for sediments prior to the NaOH extraction varied; the length of storage of
sediments prior to extraction and/or combustion was not reported. It was reported that
reference substances were found to be stable throughout the course of the study.

" To determine the presence of anaerobic conditions, the pH and redox potential were
measured at each sampling interval in the 0.01 ppm test systems. The redox potentials
were measured using a platinum eleetrode (E,) and were corrected to normal hydrogen

“electrode potentials (E,,); data for both labels indicated that anaerobic conditions were
maintained throughout the incubation in the 0.01 ppm test system. In the pyridinyl Jabel -
system, redox potentials ranged from -219 to -619 mV (E,) and from -20. mV to - -420
(E,;.); the pH ranged from 7.03 to 8.16 (Tables XV, XVII). In the phenyl label system,
redox potentials ranged from — 233 to -623 mV' (E,) and from -34 mV to -424 mV

" (E,.); the pH ranged from 6.98 to 8.12 throughout the incubation (Tables XVI, XVIID).

- Microbial population counts, redox potential, and pH were not measured at any of'the
sampling intervals for the 5.3 ppm test systems of either radiolabeled material.

e,

DATA SUMMARY

Pyndmyl rlng-labeled l4,6—”C |d1ﬂufenzop§£

Pyridinyl rlng-labeled [4, 6-“C]d1ﬂufenzopyr (radlochemlcal purity 98.3%), at nommal
concentrations of 0.01 and 5.3 ppm, degraded with non-linear DT s (fifty percent
dissipation times) of 20.0 and 19.6 days, respectively, in anaerobic flooded sandy loam
sediment incubated in darkness at 25 °C for up to 360 days. DT,,s were determined
through least-squares exponential curve-fitting of non-transformed data. Rs were 0.998
for both doses. DTys calculated using the exponential curve fitted to the data were 67 and
65 days for the 0.01 ppm and 5.3 ppm doses, respectively. DT,,s determined by visual
graphical evaluation were 74 and. 178 days, respectively. Linear half-lives, calculated
through least squares curve-fitting to natural log-transformed data, yielded half-lives that
varied depending on the number of days of data with parent levels below detection limits
included in the calculation, which varied between the low and high doses. Including
detection-level data in the linear regression for days 0 through 360, half-lives of 33.5 and
35.2 days were calculated (* = 0.796 and 0.702, respectively). As expected, the linear fit
for days 0 through 360 posttreatment was significantly nonlinear based on a runs test.

' Using a uniform data point cut-off of 184 days, linear half-lives were determined to be
18.5 (>=0.944) and 24.2 (r’=0.997) days, for the low and high pyridinyl label doses,
respectively. The high dose data was found, however to be significantly non-linear when
a runs test was performed. Because of the variability in data censoring required, and the
non-linearity of the regression for days 0 through 360 posttreatment, the DT,s from the
non-transformed data curve-fitting were selected as the data end-points for this study.
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The half-life calculated- for the 5.3 ppm pyridinyl label study is of questlonable validity
due to the use of single samples and because anaerobic conditions were not assured. All
data, designated here as percentages of the apphed were reported as percentages of the
nominal applicatien.

In the 0.01 ppm pyndmyl label test system, total parent levels were 99. 5% of the apphed

. radioactivity at 0 days posttreatment, decreased to 61% by day 14, were 36.4% by day 28,

and were below the detection limit of 0.1% of the applied by.184. days posttreatment -
(Table XLIIT). The total amount of the major degradate M1 was a maximum of 37.8% of .
the applied at 28 days posttreatment and was below. detection limits by 268 days ‘
posttreatment. The total amount of the maj or degradate M9 was a maximum of 71.3% of
the applied rad10act1v1ty at 120 days posttreatment and was 65.2% at 360 days The
minor degradate M6 was detected once (in one replicate) at 0.7% of the applied -
radioactivity at 28 days posttreatment :

In the water phase of the 0.01 ppm test system the parent compound was 96. 6% of the
applied radioactivity at 0 days posttreatment decreased to 56. 2% of the applied by 14 -

- days posttreatment, was.4.0% at 91 days posttreatment,- -and was. not detected by 184 days
posttreatment (Table XXXI) The major degradate .

8—methyl 5(6H)-pyr1do[2 3- d]pyndazmone (Ml)
was detected at 2. 0% of the apphed rad10act1v1ty at1 day posttreatment mcreased to a
maximum of 27.9% of the applied by 28 days posttreatment, was 10. 4% at 91 days
posttreatment and ‘was not detected by 268 days posttreatment The major degradate

8-methylpyr1do[2 3 d]pyrldazme-2 5(1H 6H) -dione (M9)

~ was initially detected at 0. 4% of the apphed rad10act1v1ty at 14 days posttreatment

increased to 27.1% of the applied by 56 days posttreatment, was a maximum of 45.2% at,
120 days posttreatment, and was 39.1% at 360 days posttreatment. - An unidentified minor
degradate was detected at a max1mum of 2.6% of the apphed rad10act1v1ty at 268 days

posttreatment.

In the acetonitrile:water sediment extract of the 0.01 ppm test system, the parent
compound (pyridinyl label) was initially detected at 3.0% of the applied radioactivity at 0
days posttreatment, was a maximum of 6.8% of the applied at 1 day posttreatment and
was not detected by 91 days posttreatment (Table XXXIX). The maj or degradate

8-methy1 5(6H)—pyr1do[2 3- d]pyrldazmone (Ml)

was initially present at 1.2% of the apphed radioactivity at 0 days posttreatment,
increased to a maximum of 11.3% of the applied by 14 days posttreatment, was 10.6% at
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91 days postireatment, and was not detected by 268 days posttreatment. The major
degradate : :

8-methylpyr1do[2 3- d]pyndazme 2 5(1H, 6H) dlone (M9)

was initially detected at 0.4% of the apphed rad10act1v1ty at 7-days posttreatment was:
17.9% of the applied at 91 days posttreatment, increased to a maximum of 29.4% by 268

days posttreatment and was 26.1% of the applied radioactivity at 360 days posttreatment..

The minor degradate, 2-acetylnicotinic acid (M6), was detected only at one- samphng
interval (28 days posttreatment) at 0.7% (one replicate only) of the applied radioactivity.
The NaOH sediment extract contained a maximum of 26.1% of the applied radioactivity
at 360 days posttreatment (Table XIX, see Comment #2). In the NaOH sediment extract,
a maximum of 26.1% of the applied radioactivity was detected at 360 days posttreatrnent.
Radiolabeled [**C]volatiles accounted for 1.1% of the applied radioactivity, and .
nonextractable [‘4C]re51dues were a maximum of 8.8% of the applied at 360 days
posttreatment. The distribution of ["C]residues between the soil and water fractions was
not reported; however, the majority of the [“C]residues was observed in the water phase
up to 120 days posttreatment. Material balances ranged from 102.3% to 106.8% of the
apphed rad10act1v1ty (Table XIX) SR

In the 5.3 ppm pyridiny! label test system, whlch consisted of a s1ng1e replicate, the total
amount of parent compound was 100.5% of the applied radioactivity at 0 days
posttreatment, decreased to 58.3% of the applied by 14 days, and decreasing to a non-

detectable level by 268 days posttreatment (Table XLIV). The total amount of the major A |

degradate M1 was a maximum of 91.8% of the applied radioactivity at 120 days.
posttreatment and was 74.9% at 360 days. The total amount of the major degradate M9

- - was a maximum of 11.1% of the applied at day 268 posttreatment and was 10.7% on day

360. The total amount of the minor degradate M6 was a maximum of 52% of the apphed
at day 14 posttreatment - :

In the water phase of the 5.3 ppm pyndmyl label test system the parent compound was
detected at 93.2% of the applied radioactivity at 0 days posttreatment, decreased to 53.5%
and 16.7% of the applied by 14 and 56 days posttreatment, respectively, and was not.

. detected by 268 days posttreatment (Table XXXIII) “The maj or degradate

87methy1-5(6H)-pyrido[2,3-d]pyridazinone (Ml)

was initially present at 0.9% of the applied radioactivity at 0 days posttreatment,
increased to 45.6% of the applied by 28 days posttreatment, was a maximum of 69.1% at
120 days posttreatment, and was 55.0% at 360 days posttreatment. The minor degradate
M9 was initially present at 0.4% of the applied radioactivity at 28 days posttreatment,
increased to a maximum of 8.1% by 268 days posttreatment, and was 7.9% at 360 days.
posttreatment. The minor degradate M6 was initially detected at 0.5% of the apphed

/7
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radioactivity at 3 days posttreatment, was a maximum of 5.2% of the applied at 14 days
posttreatment, and was not detected by 184 days posttreatment. An unidentified minor
degradate was detected at a maximum of 0.6% of the applied radioactivity at 184 days
posttreatment. ' : ’ o

In the acetonitrile:water sediment extract of the 5.3 ppm test system, the parent compound |

was 7.3% of the applied radioactivity at 0 days posttreatment, increased to a maximum of
7.5% of the applied by 3.days posttreatment, was 1.3% at 56 days posttreatment, and was
not detected by 184 days posttreatment (Table XL). The major degradate

8-methyl-5(6H)-pyrido[2,3-d]pyridazinone (M1)

was initially detected at 0.2% of the applied radioactivity at 0 days posttreatment, was
19.9% of the applied at 56 days posttreatment, increased to a maximum of 23.1% of the
applied by 184 days posttreatment, and was 19.9% at 360-days posttreatment. The minor
degradate M6 was only detected at 7 and 28 days posttreatment, at-0.1% of the applied
radioactivity. The minor degradate M9 was initially detected at 0.1% of the applied

. radioactivity at 14 days posttreatment, increased to a maximum of 3.0% of the applied by

268 days posttreatment, and was 2.8% at 360 days posttreatment. The NaOH sediment .

extract contained a maximum of 9.1% of the applied radioactivity at 360 days
posttreatment (Table XXI). Radiolabeled [“C]volatiles accounted for a maximum of
0.1% of the applied radioactivity at day 120, and nonextractable [“C]residues were a
maximum of 3.2% of the applied radioactivity at 360 days posttreatment. The
distribution of [“C]residues between the soil and water fractions was not reported;

however, the majority of the ['*C]residues was observed in the water phase up to 360 days’

posttreatment. Material balances ranged from 99.4% to 103.9% of the applied.
radioactivity (Table XXI). - ' _ :

The major degradate detected at the highest levels varied between the low and high dose

- pyridinyl studies. In contrast with the low dose study, M1 was the major degradate in the
high dose pyridinyl study, reaching a maximum of 92% of the applied, and maintaining a
high level through the end of the experiment (75% at 360 days). In the low dose pyridinyl
study M1 reached a maximum of 38%, and was not detected at day 268 posttreatment.
M9 was detected at a maximum of 11.1% of the applied in the high dose pyridinyl study,
but was a maximum 71.3% of the applied at day 120 in the low dose study. '

Uniformly phenyl finz—labded [*Cldiflufenzopyr

The half-life calculated for the 0.01 ppm phenyl study is of questionable validity because
sediment data were not determined directly, but were extrapolated from the 5.3 ppm

system data, due to the inadequacy of the analytical method to detect sediment Extract-I -

analytes (See Comments #2 and 3). The low dose phenyl label sediment Extract-I data
were extrapolated from the high dose data by multiplying the percent dose of total
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radioactivity determined in this fraction via LSC by the percent of each compound
identified via HPLC in the high dose sediment extract. Furthermore, the half-life '
calculated for the 5.3 ppm phenyl study is of questionable validity due to the use of single
samples and because anaerobic conditions were not assured. The data is, however,
provided for reference. Uniformly phenyl ring-labeled [**C]diflufenzopyr (radiochemical
purity 98.0%), at nominal concentrations of 0.01 and 5.3 ppm, degraded with DT of
26.2 and 28.0 days, respectively, in anaerobic flooded sandy loam sediment that was
incubated in darkness at 25 °C for up to 360 days (r* = 0.996 (includes extrapolated
sediment data) and 0.994, for low and high doses, respectively). DTys determined by
graphical examination of the data were 93 and 129 days for the 0.01 ppm and 5.3 ppm
doses, respectively. All data, designated here as percentages of the applied, were reported
as percentages of the nominal application. : P

The DT,;s calculated for the phenyl label are longer than those determined for the -
pyridinyl label, by 6.2 and 8.4 days, for the low and high doses, respectively. This.

represents an increase of approximately 30 to 40% of the estimated half-life, over that
calculated for the pyridinyl label study. - ' . : o

In the 0.01 ppm test system, the total levels of parent compourid were 100.7% of the
applied radioactivity at 0 days posttreatment, decreased to 64.4% of the applied by 14
days posttreatment, was 24.6% at 56 days posttreatment, and were below detection limits -
by 268 days posttreatment (Table XLV). These values include sediment data extrapolated
from the high dose data. The total amount of the major degradate M2 was initially 1.2%
of the applied radioactivity at 3 days posttreatment, was a maximum of 26.1% of the
applied at 28 days posttreatment, and decreased to 2.2% by 360 days posttreatment. .The
minor degradate M3 was only detected at 3, 7, and 14 days pos’ttreatments at 0.2-0.4% of
the applied radioactivity. Twenty-two unidentified degradates were each detected at
<7.9% of the applied radioactivity at sampling intervals up to 360 days posttreatment.

In the water phase of the 0.01 ppm test system (phenyl label), the parent compound was
present at 92.6% of the applied radioactivity at 0 days posttreatment, decreased to 57.6%
of the applied by 14 days posttreatment, was 22.8% at 56 days posttreatment, and was not
detected by 184 days postireatment (Table XXXII). The major degradate

3 5-difluoraniline (M2)

was initially detected at 1.1% of the applied radioactivity at 3 days posttreatment, was a
maximum of 19.6% of the applied at 28 days posttreatment, was 8.8% of the applied at
56 days posttreatment and was not detected by 120 days posttreatment. The minor
degradate N,N’-bis(3,5-difluorophenyl)urea (M3) was only detected at 3, 7, and 14 days
posttreatment, at 0.2-0.4% of the applied radioactivity. Twenty-two unidentified
degradates were each detected at <7.9% of the applied radioactivity at sampling intervals
up to 360 days posttreatment.

)2
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In the acetonitrile:water sediment extract of the 0.01 ppm test system, parent and-
degradate concentrations were extrapolated from the 5.3 ppm system data, because levels
of radioactivity fell below detectable levels on the HPLC. Data were extrapolated as

_described above and were reported in Table XLIL The NaOH sediment extract contained
a maximum of 73.8% of the applied radioactivity at 268 days posttreatment in the 0.01 -
ppm test system (Table XX see Comment #2). Radiolabeled [*C]volatiles accounted for -
1.1% of the applied radioactivity at 360 days posttreatment, and nonextractable
[C]residues were a maximum of 22.8% of the applied radioactivity at 184 days
posttreatment.. The distribution of [*C]residues between the soil and water fractions was
not reported; however, the majority of the [“C]residues was observed in the water phase
up to 28 days posttreatment. Material balances ranged from 98.8% to 104.1% of the
applied radioactivity (Table XX). L :

In the 5.3 ppm phenyl label test system only one replicate was used. Furthermore,
anaerobic conditions were not assure through submitted data. The total levels of parent
compound were 96.5% of the applied radioactivity at 0 days posttreatment, decreased to
65.1% of the applied by 14 days posttreatment, was 28.3% at 56 days posttreatment, and
~ were equal detection limit of 0.1% of the applied by 268 days posttreatment (Table
_ XLVI). The total amount of the major degradate M2 was initially 1.5% of the applied
- " radioactivity at 0 days posttreatment, was a maximum of 44.5% of the applied at 56 days
- o posttreatment, and decreased to 1.8% by 360 days posttreatment. The minor degradate
' M3 was only detected at 91, 268, and 360 days posttreatment, at 0.1 to 0.2% of the
applied radioactivity. Twenty-two unidentified degradates were each detected at <2.0%
of the applied radioactivity at sampling intervals up to 360 days posttreatment.

/»\

' In the water phase of the 5.3 ppm test system, the parent compound (phenyl label) was
" detected at 88.0% of the applied radioactivity at 0 days posttreatment, decreased to 58.5%
of the applied by-14 days posttreatment, was 8.5%.at 91 days posttreatment, and was not
“detected by 360 days posttreatment (Table XXXIV). The major degradate

3,5-difluoraniline (M2)

was initially detected at 1.5% of the applied radioactivity at 0 days posttreatment,
increased to a maximum of 36.0% of the applied by 56 days posttreatment, and was 1.8%
and 0.2% at 120 and 360 days posttreatment, respectively. Twenty-two unidentified

" minor degradates were detected at <2.9% of the applied radioactivity at sampling
intervals up to 360 days posttreatment.

In the acetonitrile:water sediment extract of the 5.3 ppm test system, the parent compound
was initially detected at 8.5% of the applied radioactivity at 0 days posttreatment,
increased to a maximum of 9.4% of the applied by 3 days posttreatment, was 4.4% at 28
days posttreatment, and was 0.1% at 360 days postireatment (Table XLI). The minor
degradate M2 was initially detected at 0.1% of the applied radioactivity at 3 days

K
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posttreatment, increased to a maximum of 8.5% of the applied by 56 days posttreatment,
and was 1.6% at 360 days posttreatment. The minor degradate M3 was detected at <0.2%
of the applied radioactivity at sampling intervals up to 360 days posttreatment. Twenty-

‘two minor degradates were detected at <0.9% of the applied radioactivity at sampling
~ intervals up to 360 days posttreatment. The NaOH sediment extract contained a
“maximum of 74.0% of the applied radioactivity at 268 days posttreatment (Table XXII).

Radiolabeled [“C]volatiles accounted for 1.6% of the applied radioactivity at 360 days
posttreatment, and nonextractable ["*C]residues were a maximum of 22.6% of the apphed

radioactivity at 268 days posttreatment. The distribution of [*C]residues between the soil

- and water fractions was not reported; however, the majority of the ["“Clresidues was

observed in the water phase up to 56 days posttreatment. Material balances ranged from -
99.1% to 104.1% of the applied radioactivity (Table XXI).

~ Total levels of the major degradate M2 varied between the low and high dose phenyl
. studies. In the low dose phenyl study, the total amount of the major degradate M2 was a

maximum of 26% of the applied at 28 days posttreatment, and decreased by nearly half

tol4 at 56 days posttreatment. In the-high dose study, the total amount of the major

degradate M2 was 40% of the applied at 28 days posttreatment and increased to a

| j maximum of 44.5% of the apphed at 56 days posttreatment

-

COMMENTS

’ “Only single samples Wefe used for the 5.3 ppm test systems (pyridinjfl and phenyl labelé)

The use of single samples is generally not considered to be good laboratory practice; ata

the pyridinyl label study, however, adequate data were obtained in the 0.01 ppm study (in
which duplicate samples were utilized) for the valid determmatlon of a half-life and the

requlred res1due characterlzatlon

The analytical method was 1nadequate to characterize degradates in the 0.01 ppm phenyl
label test system; radioactivity present in the caustic (NaOH) extract represented 71.2%
of the applied radioactivity at 360 days posttreatment (Table XX). Following further

- analy51s by HPLC, 22 unidentified degradates were isolated and characterized by the

study author only as “polar “C-compounds” (Appendix V). Degradates 1, 2, and 14 were
detected at > 10% of the applied radioactivity. Although both TLC and LC/MS were used

- in an attempt to identify NaOH extract degradates, no identities were reported. The use

of a less caustic solvent would have been appropriate prior to the use of 0.5 N NaOH, to

- reduce compound degradatlon and permit more a complete identification of the
radiolabeled degradates present The report stated that the compounds were stripped from

the sediment matrix “as a last resort by the harsh action of the alkali.” Based on the soil
aerobic metabolism study submitted by the registrant for diflufenzopyr (MRID

44170153), further organic solvent extraction procedures prior to the use of NaOH would
~ have been likely to increase recovery of identifiable compounds from the sediment,

‘minimum, duplicate sarnples are necessary for the valid determination of a half-life. For

e



15

Additional methods development to identify these shortcomings in the analytical protocol
would have resulted in improved results, and should have been undertaken. "

The application rate in the 0.01 ppm study (phenyl label) was not consistent with the
sensitivity of the analytical method. The maximum label use rate of diflufenzopyr is 0.2
Ib a.i./A; the final concentration (used for this study) of 0.01 ppm was determined
assurmng the maximum application rate diluted in 2 meters of standing water over one
~acre. The concentration of parent and degradates in the 0.01 ppm acetonitrile;water
sediment extracts were not determined directly, but were extrapolated from the 5.3 ppm
system data. The low dose phenyl label sediment Extract-I data were extrapolated from
the high dose data by multiplying the percent dose of total rad10act1v1ty determined in this
fraction via LSC by the percent of each compound identified via HPLC in the high dose
sediment extract. Because degradatios rates may vary with concentration, the use of

~ extrapolated data precludes the valid determination of a half-life at the low treatment rate.
Additionally, only single replicates were utilized for the 5.3 ppm test systems and
anaerobic conditions were not assured in that study (see Comment #4), making the

' extrapolated data even less reliable. ‘

Anaerobic conditions were not assured for the systems treated at 53 ppm (pyrldmyl label
and phenyl label); neither pH nor redox potentials were measured. -The EPA requires
such data to confirm that anaeroblc condltlons were assured and malntamed throughout
the incubation period, o e :

Either evaporation or lyophilization was used to concentrate the water and
acetonitrile:water extracts from the pyridinyl label test system. Data were not separated
according to concentration method so that the reviewer could evaluate the effect these
two methods may have had on the results. Additionally, it was stated in the results that
either “100 or 500 pl aliquots” were analyzed in several instances, without specifying
‘which samples were analyzed at the noted volumes. Apphcatlon of consistent laboratory
methods during experimentation is considered good laboratory practice and is necessary
in order to reduce the number of variables whlch can affect the results of the study.

It was unclear whether sedlment samples used for the NaOH extractions (both phenyl and
pyridinyl label studies) were stored for less than 30 days prior to extraction. Clarification
by the reglstrant is necessary. In the event that samples were stored for longer than 30
days prior to analysis, storage stability data are required. Storage stability studies should
be conducted using water and sediment samples collected from the test sites that have
been fortified separately with the compound and its degradates and stored for a duration
equal to the longest storage interval for the test samples.

The reported water solubility of the parent compound is 5850 ppm in pH 6.8 phosphate
buffer and 63 ppm in deionized water (no temperature reported).
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Sterilized controls, maintained in a manner similar to test samples, were not used in the
study (for either label) ’

Degradates were reported as M1 through:-M9, and structures were provided. Chemical
names were not reported in study, but were reported in the photodegradation on Soil study
(MRID 44307409); all degradate names used i in thls study were obtamed from MRID

~. 443074009.

The registrant only reported residue data in the form of percentages of the applied or
~ injected radioactivity. In future studies subrnitted to the EPA, it is necessary that residue

data also be submitted in units of concentration, such as ppm.

i
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* Proposed Metabolic Pathways of SAN 835H in Anaerobic Aquatic Metabolism Studies

o O
v AL |
NH™ NH D F

SAN 835H

K ~ HpN

ML (Phthalazinone) M (2-Acetylnicotinic acid) M2 (3,5-Difluoroaniline

‘M9 (2-keto-Pthalazinone)
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- Diflufenzopyr »
Anaerobic Aquatic Metabolism Study: Data Analysis

PYRIDINYL LABEL
LOW DOSE o o * .
LINEAR REGRESSION (Days 0-360)

Slope ] -0.0207 +-0.0022 . 0.693/-k=33.5
95% Confidence Interval -0.0253 t0 -0.0160 .. 271043

Goodness of Fit_

g S o796

Is Slope Significantly Nonzero?

Pvalue - [ <0.0001"
Deviation from Zero: | o Signiﬁdant
Runs Test »

Pvalue : <0.0001 |
Sigﬁiﬁcantly Nonlinear? Significant

NONLINEAR REGRESSION BASED ON. FIRST ORDER EXPONENTIAL DECAY WITH

UNTRANSFORMED DATA  Days 0-360: PYRIDINYL LABEL LOW DOSE
Parameter ; - Value ‘ S DT, Calculation (days)
K |06 | oso3k=200
95% Confidence Interval of K -0.0365 to '0'0326, . 19 to 21
Std error of K , 0.0009
Goodness of Fit v :
r N 0.998
Runs Test
P value . 0.0856
Deviation from Model -~ - | Not Significant
DTy, extrapolation from model ‘ [In (10/100)}/-0.0346=66.5
DT,y Graphical Evaluation 74 days
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- Diflufenzopyr
Anaerobic Aquatic Metabolism
(Pyridinyl label, Low Dose)

» ]
N e L B B B E e AL R S s a
0 50 100 150 200 250 300 350 400
| Days
Diflufenzopyr

Anaerobic Aquatic Metabolism
(Pyridinyl label, Low Dose)
Linear regression

% Ln Pyr Parent

-10-

- .Days



20

Diflufenzopyr )
Anaerobic Aquatic Metabolism Study: Data Analysis

HIGH DOSE , PYRIDINYL LABEL . -
"LINEAR REGRESSION (Days 0-360) .

Slope -0.0197 +/-0.0018 0.693/-k=35.2
95% C'onfidehce Interval o » -,0.0237’to :0.0158 | 29 to 44
Goodness of Fit ) |
o ‘ 0.924
{\ ; Is Slope Sigﬁiﬁcantly Nonzero?

Pvalue | <0.0001
Deviation ﬂom Zero Significant
Runsv Tést | .

| Pvalue | , - 1<0.013
"Siéniﬁcantly Nonlinear? Significant

NONLINEAR REGRESSION BASED ON FIRST ORDER EXPONENTIAL DECAY WITH

UNTRANSFORMED DATA Days 0-360: PYRIDINYL LABEL HIGH DOSE

.’ _ Parameter ; | Value | DT, Calculation (days)
K- , o033 0.693/-K= 19.6
95% Cbnﬁdénce Interval of K | -0.0384 to -0.0322 ' 18 to 22
Std error of K : ’0.0014 | »
Goodness of Fit - - _ ' .

e | 0998

Runs Test
P value . 0.0242
Deviation from Model " | Significant
DTlg0 extrapolation from model : [In (10/100)]/-0.0353=65
DTgo”Graphical Evaluation . 78 days
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Diflufenzopyi' Anaerobic Aquatic
(Pyridinyl High Dose)
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Page is not included in this copy.

Pages éﬁé? through (5—2 are not included in this copy .

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.

- Description of quality control procedures.

Identity of the source of product ingredients.’

Sales ox éthér éommercial/financial information.

A draft product label.

The prdduct confidential statement of formula.

Information ébout a pending registration action.
V// FIFRA registration data.

The document is a duplicate of page (s)

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




