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CONCLUSIONS 

Degradation - Photodenradation on Soil 

1. This study (both labels) is scientifically valid and provides useful information on the 
photodegradation on flumioxazin on sandy loam soil. 

2. Uniformly phenyl ring-labeled [14C]flumioxazin, at a nominal application rate of 2.5 pglg 
(dry soil), degraded with a half-life of 3.2 days (? = 0.96) in sandy loam soil maintained at 
25 k 1 "C and irradiated with a xenon arc lamp on a 12-hour lightldark cycle for up to 6 
days. In contrast, the half-life of the parent in the dark control soil was 1 1.8 days (r2 = 

0.96). However, because the half-life of the parent in the dark control soil was calculated 
beyond the scope of the observed data, the dark control half-life may be of questionable 
validity. All data, designated as percentages of the applied radioactivity, represent 
percentages of the nominal application. Data are reported as the mean of two replicates 
from TLC analyses of the soil extracts. In the irradiated soil samples, the parent 
compound was initially 96.9% of the applied radioactivity, decreased to 55.3% by 2 days 
and 34.5% by 4 days posttreatment, and was 29.1-29.8% at 5-6 days. In the irradiated 
soil, the minor degradate IMOXA was initially (time 0) 0.8% of the applied radioactivity, 
and increased to 3.1 % by 6 days posttreatment (the last sampling interval). The combined 
minor degradates APF and 482-HA were initially (time 0) 1.4% of the applied 
radioactivity the irradiated samples, and were 0.6% at 6 days posttreatment. Origin 
material and two sources of uncharacterized residual radioactivity (designated Streak and 
Diffuse) were each 18.7% of the applied radioactivity throughout the incubation period. 
Nonextractable [14C]residues the irradiated samples were initially (time 0) 3 .O% of the 
applied radioactivity, increased to 16.4% by 1 day posttreatment, and were 43.3% at 6 
days. Additional analysis of the nonextractable residues yielded seven unidentified 
compounds totaling I 10.2% of the applied radioactivity (reviewer-calculated); remaining 
residues were not characterized. Evolved 14C0, and [14C]organic volatiles were negligible 
for the irradiated samples. 

In the dark controls, the parent compound was initially 96.9% of the applied radioactivity, 
was 83.3% at 2 days posttreatment, and decreased to 68.4% by 6 days. The minor 
degradate IMOXA was initially (time 0) 0.8% of the applied radioactivity the dark 
controls, and was a maximum of 3.8% at 6 days posttreatment. The combined minor 
degradates APF and 482-HA were detected three times, at 1.4% of the applied 
radioactivity at time 0 and at 0.3-0.5% at 4-5 days posttreatment. Origin material and two 
sources of uncharacterized residual radioactivity (designated Streak and Diffuse) were 
16.3% of the applied radioactivity throughout the incubation period. Nonextractable 
["Clresidues the dark controls were initially (time 0) 3 -0% of the applied radioactivity, 
increased to 9.6% by 2 days posttreatment, and were 17.1% at 6 days. Evolved 14C0, 
was negligible. 



Tetrahydrophthalimido ring-labeled [ l  ,2-14C]flumioxazin, at a nominal application rate of 
2.5 pglg (dry soil), degraded with a half-life of 8.4 days (? = 0.95) in sandy loam soil 
maintained at 25 * 1°C and irradiated with a xenon arc lamp on a 12-hour lightldark cycle 
for up to 14 days. In contrast, the half-life of the parent in the dark control soil was 15.7 
days (? = 0.82). However, because the half-life of the parent in the dark control soil was 
calculated beyond the scope of the observed data, the dark control half-life may be of 
questionable validity. All data, designated as percentages of the applied radioactivity, 
represent percentages of the nominal application. Data are reported as the mean of two 
replicates from TLC analyses of the soil extracts. In the irradiated soil samples, the parent 
compound was initially 99.2% of the applied radioactivity, decreased to 82.2% by 7 days 
posttreatment, and was 36.9-37.0% at 9-14 days. In the irradiated soil, the major 
degradate A'-TPA was initially (day 1) 0.3% of the applied radioactivity, was a maximum 
of 21.6% at 9 days posttreatment, and was 8.6% at 14 days. The major degradate THPA 
was initially (day 2) 2.7% of the applied radioactivity, increased to 7.4% by 9 days 
posttreatment, and was a maximum of 12.9% at 14 days. The minor degradate 1-OH- 
HPA was detected twice, at 3.0% of the applied radioactivity at 9 days posttreatment and 
4.4% at 14 days. Uncharacterized residual radioactivity (designated Streak) in the 
irradiated samples was initially (day 4) detected at 1.2% of the applied radioactivity, was 
not detected at 7 days posttreatment, was a maximum of 17.3% at 9 days, and was 15.1% 
at 14 days. Uncharacterized residual radioactivity (designated Diffuse) was 15.7% of the 
applied radioactivity at 2-14 days posttreatment. Nonextractable [14C]residues in the 
irradiated samples were initially (time 0) 1.7% of the applied radioactivity, increased to a 
maximum of 9.3% by 14 days posttreatment. Evolved 14c02 and [14C]organic volatiles 
were not detected during the incubation period. 

In the dark control soil samples, the parent compound was initially 99.2% of the applied 
radioactivity, decreased to 81.5% by 9 days posttreatment, and was 51.7% at 14 days. 
The major degradate THPA was initially (day 2) 2.4% of the applied radioactivity, was a 
maximum of 10.2% at 9 days posttreatment, and was 7.7% at 14 days. The minor 
degradate A'-TPA was initially (day 1) 0.3% of the applied radioactivity the dark controls, 
was 0.4-3.8% at 2-9 days posttreatment, and was a maximum of 9.0% at 14 days (the last 
sampling interval). The minor degradate 1-OH-HPA was detected twice, at 1.5% of the 
applied radioactivity at 9 days posttreatment and 8.3% at 14 days. Two sources of 
uncharacterized residual radioactivity (designated Streak and Diffuse) were each 1 8.9% of 
the applied radioactivity throughout the incubation period. Nonextractable [14C]residues 
the dark controls were 0.7-2.3% of the applied at 0-9 days posttreatment, and were a 
maximum of 5.0% at 14 days. 14C02 and [14C]organic volatiles were not detected during 
the incubation period. 

METHODOLOGY 

The photolysis of flumioxazin (S-53482; 7-Fluoro-6-(3,4,5,6-tetrahydrophtha1imido)-4-(2- 



propyny1)- l,4-benzoxazin-3(2u)-one) on soil was examined using two radiolabeled 
compounds, uniformly phenyl ring-labeled [14C]flumioxazin (radiochemical purity 99.4%; 
specific activity 148 mCiImmo1; p. 15, MRID 44295038) and tetrahydrophthalimido- 
labeled [ l  ,2-14C]flumioxazin (radiochemical purity >99%; specific activity 105 mcilmmol; 
p. 14, MRID 44295039). Procedural methods reported by the reviewer refer to MRID 
44295038 unless otherwise noted. 

Samples (2 g) of sieved (2 rnm) Cajon sandy loam soil (collected from Tulare County, CA; 
62.6% sand, 29.0% silt, 8.4% clay, 0.87% organic matter, pH 7.6, 5.54 meq/100 g CEC; 
p. 21, MRID 44295038; OR 61.2% sand, 30.0% silt, 8.8% clay, 1.44% organic matter, 
pH 7.9,6.41 meq1100 g CEC; p. 20, MRID 44295039) were moistened with water (2:1, 
w:v), distributed evenly onto Petri dishes equipped with side arms, and air dried (pp. 21 - 
23). Soil samples were treated with uniformly phenyl ring-labeled [14C]flumioxazin OR 
tetrahydrophthalimido-labeled [ l  ,2-14~]flumioxazin, dissolved in acetonitrile, at a nominal 
application rate of 2.5 pglg. Following treatment, the acetonitrile was allowed to 
evaporate and the soil moisture was adjusted to 75% of 0.33 bar moisture content (p. 24); 
soil moisture was maintained by the addition of water as necessary throughout the 
incubation period. The samples were placed in a photolysis chamber equipped with a 
recirculating refrigerated water bath, sealed with a Pyrex glass plate, and incubated at 25 
1.1 "C (Figure 2, p. 5 1); the temperature was monitored using a probe thermometer 
attached to a reference soil (p. 25). Dark control samples were prepared and incubated in 
a similar manner, except samples were placed in a dark chamber (Figure 3, p. 52). To 
capture volatiles, air was drawn through the test vessels and into an ethylene glycol trap, a 
charcoal trap, and two 2-ethoxyethano1:ethanolamine (1 : 1, v:v) traps connected in series 
(Figure 3, p. 52). Samples were irradiated on a 12 hour lightldark cycle using a xenon 
lamp equipped with a filter (see Comment #4). Light intensity from 290-750 nm was 
measured at the initiation of the study using a spectroradiometer (Appendix C, Table C-I, 
p. 120). The reviewer-calculated (290-750 nrn) light intensity of the artificial light source 
was 368.48 watts x 10-5/cm2 (based on data from column two of Table C-1). The total 
light intensity for the duration of the study was not reported. A comparison graph of the 
artificial light with natural sunlight (June 1990 in Madison, WI) was presented in 
Appendix C (Figure C-1 , p. 121). Duplicate irradiated and dark control samples were 
removed for analysis at 0, 1,2,3,4,5, and 6 days posttreatment (phenyl label) OR 0, 1,2, 
4,7,9, 14, and 20 days (tetrahydrophthalimido label); the samples analyzed at 20 days 
were used solely for the identification of the parent compound and potential degradates. 

Uniformlv ~henvl ring-labeled [14Clflumioxazin (MRID 44295038) 

At each sampling interval, soil samples were extracted three times by stirring with 
acetone:water (5: 1, v:v) and centrifuged (p. 25); the supernatants were decanted and 
analyzed for total radioactivity by LSC. The soil samples were firther extracted three 
times by stirring with acetone:O. 1 N HCI (9: 1, v:v) and centrifuged; the supernatants were 
decanted and analyzed by LSC. The two extracts were analyzed separately by two- 



dimensional TLC on silica gel plates developed with to1uene:ethyl formate:formic acid 
(5:7: 1, v:v:v) and dich1oromethane:acetic acid (1 0: 1, v:v; p. 26). Samples were co- 
chromatographed with a nonradiolabeled reference standard of the parent which was 
visualized by UV light (wavelength not specified). Areas of radioactivity on the plates 
were quantified by radioimage scanning. To confirm the identity of the parent compound, 
an aliquot of unspecified samples of the acetone:water extract was analyzed by TLC on 
silica gel plates developed with to1uene:ethyl formate:formic acid (5:7: 1, v:v:v). Samples 
were co-chromatographed with a nonradiolabeled reference standard of the parent which 
was visualized with UV light (wavelength not specified). The area with the parent 
compound was scraped fiom the plates and extracted (solvent not specified); the extract 
was analyzed by two-dimensional TLC as described previously. A selected sample 
(irradiated day 6) was also analyzed by two-dimensional TLC as described previously. 
Following two-dimensional TLC analysis, the band corresponding to the parent compound 
was scraped from the plate, extracted with methanol and centrifuged; the supernatant was 
decanted, evaporated to dryness, and reconstituted with acetonitrile. An aliquot of the 
sample was analyzed by HPLC (Waters Resolve octadecyl column) using a mobile phase 
gradient of acetonitri1e:PIC A (2090 to 45:55 to 70:30 to 90:10, v:v; see Comment #8) 
with UV (250 nm) and radioactive flow detection (p. 27). The sample was co- 
chromatographed with a nonradiolabeled reference standard of the parent (p. 34). To 
confirm the identity of the degradates, selected samples (irradiated and dark control day 6; 
one replicate each) of the acetone:water extracts were further analyzed by two- 
dimensional TLC as described previously (p. 27). Samples were co-chromatographed 
with a nonradiolabeled reference standard of the parent and with each of the following 
nonradiolabeled reference standards: IMOXA, PNF, AFP, and 482-HA. Areas of 
radioactivity were quantified by radioimage scanning, scraped, extracted with methanol, 
and analyzed by HPLC using a mobile phase gradient of acetonitri1e:PIC A (20:80 to 
455.5 to 90:lO to 20:80, v:v; p. 28) with UV (250 nm) and radioactive flow detection. 
Samples were co-chromatographed with nonradiolabeled reference standards of IMOXA, 
APF, or 482-HA. 

Selected post-extracted soil samples (irradiated soils, days 0-6; dark controls, days 4-6; 
first replicate only) were refluxed with methano1:O. 1 N HCl(5: 1, v:v) and centrifuged; the 
supernatants were decanted and analyzed by LSC (p. 28). Extracts containing >lo% of 
the applied radioactivity were analyzed by two-dimensional TLC as described previously. 
Soil samples containing >lo% of the applied radioactivity following the initial extraction 
were extracted a second time with methanol: 1.0 NNH40H (8:2, v:v) and centrifuged; the 
supernatants were decanted and analyzed by LSC. Other selected samples (irradiated 
soils, days 2-6; second replicate only) were extracted with 0.1 N oxalic acid in dimethyl 
formamide and centrifuged; the supernatants were decanted and analyzed by LSC. 
Extracts containing >lo% of the applied radioactivity were analyzed by two-dimensional 
TLC as described previously. Selected samples (those containing >lo% of the applied 
radioactivity following the oxalic acid extraction) were extracted further with 
methanol: 1.0 NNH40H (8:2, v:v) and centrifuged; the supernatants were decanted and 



analyzed by LSC. 

Post-extracted soil samples were analyzed in duplicate for total radioactivity by LSC 
following combustion; data were not corrected for combustion efficiency (combustion 
efficiency >95%; p. 29). 

Tetrahvdrophthalimido ring-labeled [ 1.2-'"Clflumioxazin (MRID 44295039) 

At each sampling interval, soil samples were extracted three times by stirring with 
acetone:water (5: 1, v:v) and centrifiiged (p. 25); the supernatants were decanted and 
analyzed for total radioactivity by LSC. The soil samples were further extracted three 
times by stirring with acetone:water (5: 1, v:v; adjusted to pH 1 with HC1) and centrifuged; 
the supernatants were decanted and analyzed by LSC. The first acetone:water extract was 
filtered (0.45 pm), concentrated by evaporation under nitrogen (with the exception of O- 
to 7-days sample extracts), and analyzed by two-dimensional TLC on silica gel plates 
developed with chloroform:methanol:formic acid (1 0: 1 : 1, v:v:v) and hexane:ethyl 
acetate:acetic acid (8:6: 1, v:v:v; p. 26). Samples were co-chromatographed with a 
nonradiolabeled reference standard of the parent and with each of the following 
nonradiolabeled reference standards: A'-TPA, THPA, THPA-2Na, or 1 -OH-HPA; 
nonradiolabeled standards were visualized by UV light (wavelength not specified). Areas 
of radioactivity on the plates were quantified by radioimage scanning. Selected samples 
(1-7 days) of the second acetone:water extract were evaporated to dryness by rotary 
evaporation, reconstituted in acetonitrile, filtered (0.45 pm), and evaporated and 
reconstituted a second time; the extracts were analyzed by two-dimensional TLC as 
described previously. The remaining samples (days 9 and 14) of the second acetone:water 
extract were filtered, concentrated under nitrogen, and analyzed by two-dimensional TLC 
as described previously. 

To isolate the parent and the degradates A'-TPA and THPA, selected extracts containing 
the respective radioactive areas were combined, evaporated to dryness, and reconstituted 
with acetonitrile (p. 26); the extracts were analyzed by TLC on silica gel plates developed 
with hexane:ethyl acetate:acetic acid (8:6: 1, v:v:v). Radiolabeled zones corresponding to 
the parent, A'-TPA, and THPA were scraped from the plates, extracted by sonicating with 
acetonitrile, and centrifuged; the supernatant was decanted, concentrated under nitrogen, 
reconstituted with acetonitrile, and analyzed by two-dimensional TLC as described 
previously. To confirm the identity of the parent and degradate A'-TPA, selected extracts 
were analyzed by HPLC (5 pm C,, Waters column) using a mobile phase gradient of 
water:acetonitrile (80:20 to 55:45 to 10:90, v:v) with UV (254 nm) and radioactive flow 
detection (p. 27). Samples were co-chromatographed with nonradiolabeled reference 
standards. To confirm the identity of the degradates THPA and 1 -OH-HPA, eluate 
fractions were analyzed by HPLC (Lichrosorb RP-18 5 pm column) using a mobile phase 
gradient of acetonitrile:O.Ol% aqueous trifluoroacetic acid (10:90 to 45:55 to 80:20 to 
100:20, v:v). Samples were co-chromatographed with the nonradiolabeled reference 



standards. Duplicate post-extracted soil samples were analyzed for total radioactivity by 
LSC following combustion (p. 26); data were not corrected for combustion efficiency 
(combustion efficiency >95%; p. 28). 

Duplicate aliquots of the volatile trap solutions were analyzed for total radioactivity by 
LSC at each sampling interval (p. 26). The charcoal traps were analyzed by LSC 
following combustion. 

For both label studies, soil viability was determined prior to the preparation of the 
soil:solution slurry (p. 21, MRID 44295038; p. 20 MRID 44295039). Soil samples had 
1.2 x lo7 and 9.4 x lo4 (phenyl label) and 1.2 x lo7 and 1 1 x lo4 (tetrahydrophthalimido 

' 

label) aerobic and anaerobic CFU/g soil, respectively; soil viability was not measured at 
the termination of the incubation. 

DATA SUMMARY 

Uniformly phenyl rinn-labeled ~'4Clflumioxazin (MRID 44295038) 

Uniformly phenyl ring-labeled ['4C]flurnioxazin (radiochemical purity 99.4%), at a nominal 
application rate of 2.5 pglg (dry soil), degraded with a registrant-calculated half-life of 3.2 
days (12 = 0.96) in sandy loam soil maintained at 25 f 1°C and irradiated with a xenon arc 
lamp on a 12-hour lightldark cycle for up to 6 days (Table VIII, p. 45; Figure 17, p. 66). 
In contrast, the registrant-calculated half-life of the parent in the dark control soil was 
1 1.8 days (? = 0.96; Table IX, p. 46; Figure 18, p. 67). However, because the half-life of 
the parent in the dark control soil was calculated beyond the scope of the observed data, 
the dark control half-life may be of questionable validity (see Comment #I). A reviewer- 
calculated photolytic half-life (to account for degradation in the dark control) was not 
determined. All data, designated as percentages of the applied radioactivity, represent 
percentages of the nominal application. Data are reported as the mean of two replicates 
fiom TLC analyses of the soil extracts. In the irradiated soil samples, the parent 
compound was initially present at 96.9% of the applied radioactivity, decreased to 55.3% 
by 2 days and 34.5% of the applied by 4 days posttreatment, and was 29.1-29.8% of the 
applied at 5-6 days posttreatment (Table VII, p. 44). In the irradiated soil, the minor 
degradate 7-fluoro-6-nitro-(3,4,5,6-tetrahydrophthalimido)-2~- 1,4-benzoxazin-3(4EI)-one 
(IMOXA) was initially (time 0) present at 0.8% of the applied radioactivity, and increased 
to 3.1% of the applied by 6 days posttreatment (the last sampling interval). The combined 
minor degradates 6-amino-7-fluoro-4-(2-propynyl)-2H- 1,4-benzoxazin-3 (4H)-one (APF) 
and N_-[7-Fluoro-3-oxo-4-(2-propynyl)-2~- 1,4-benzoaxin-6-yl]3,4,5,6- 
tetrahydrophthalamic acid (482-HA) were initially (time 0) present at 1.4% of the applied 
radioactivity and were 0.6% of the applied at 6 days posttreatment. Three unidentified 
minor degradates (designated Peaks 1,3, and 5) were each present at I 1.6% of the 
applied radioactivity throughout the incubation period. Origin material and two sources of 



uncharacterized residual radioactivity (designated Streak and Diffuse) were each 18.7% of 
the applied radioactivity throughout the incubation period. Nonextractable [14C]residues 
were initially (time 0) present at 3.0% of the applied radioactivity, increased to 16.4% of 
the applied by 1 day posttreatment, and were 43.3% of the applied at 6 days posttreatment 
(Table IV, p. 41). Additional analysis of the nonextractable residues yielded seven 
unidentified compounds totaling 110.2% of the applied radioactivity (reviewer-calculated 
from data in totals column minus origin plus diffuse radioactivity in Table XII, p. 49); 
remaining residues were not characterized (see Comment #3). Evolved 14C0, accounted 
for 10.6% of the applied radioactivity from 1 to 6 days posttreatment; [14C]organic 
volatiles were negligible. 

In the dark controls, the parent compound was initially present at 96.9% of the applied 
radioactivity, was 83.3% of the applied at 2 days posttreatment, and decreased to 68.4% 
of the applied by 6 days posttreatment. The minor degradate IMOXA was initially (time 
0) present at 0.8% of the applied radioactivity and was a maximum of 3.8% of the applied 
at 6 days posttreatment. The combined minor degradates APF and 482-HA were detected 
three times, at 1.4% of the applied radioactivity at time 0 and at 0.3-0.5% of the applied at 
4-5 days posttreatment. Three minor unidentified degradates (designated Peak 1,3, and 
5) were each 3.5% of the applied radioactivity throughout the incubation period. Origin 
material and two sources of uncharacterized residual radioactivity (designated Streak and 
Diffuse) were 16.3% of the applied radioactivity throughout the incubation period. 
Nonextractable [14C]residues were initially (time 0) present at 3.0% of the applied 
radioactivity, increased to 9.6% of the applied by 2 days posttreatment, and were 17.1 % 
of the applied at 6 days posttreatment (Table IV, p. 41). Evolved 14C0, accounted for 
10.2% of the applied radioactivity from 1 to 6 days posttreatment; [14C]organic volatiles 
were negligible. 

Material balances in the irradiated soil (based on LSC analysis) were 105.1-105.4% of the 
applied radioactivity at 0-1 days, and decreased to 89.9-92.3% by 4-6 days (Table IV, p. 
41). In the dark control soil, material balances were 103.2-108.2% of the applied 
radioactivity throughout the incubation period. 

Tetrahydrophthalimido rinn-labeled F1 ,2-'4Clflumioxazin (MRID 44295039) 

Tetrahydrophthalimido ring-labeled [ l  ,2-14~]flumioxazin (radiochemical purity >99%), at 
a nominal application rate of 2.5 pglg (dry soil), degraded with a registrant-calculated 
half-life of 8.4 days (r;! = 0.95) in sandy loam soil maintained at 25 * 1°C and irradiated 
with a xenon arc lamp on a 12-hour lightldark cycle for up to 14 days (Table VII, p. 44; 
Figure 19, p. 66). In contrast, the registrant-calculated half-life of the parent in the dark 
control soil was 15.7 days (I? = 0.82; Table VIII, p. 45; Figure 20, p. 67). However, 
because the half-life of the parent in the dark control soil was calculated beyond the scope 
of the observed data, the dark control half-life may be of questionable validity (see 
Comment #I). A reviewer-calculated photolytic half-life (to account for degradation in 



the dark control) was not determined. All data, designated as percentages of the applied 
radioactivity, represent percentages of the nominal application. Data are reported as the 
mean of two replicates from TLC analyses of the soil extracts. In the irradiated soil 
samples, the parent compound was initially present at 99.2% of the applied radioactivity, 
decreased to 82.2% of the applied by 7 days posttreatment, and was 36.9-37.0% of the 
applied at 9-14 days posttreatment (Table VI, p. 43). In the irradiated soil, the major 
degradate 

3,4,5,6-tetrahydrophthalic anhydride (A'-TPA) 

was initially (day 1) present at 0.3% of the applied radioactivity, was a maximum of 21.6% 
of the applied at 9 days posttreatment, and was 8.6% of the applied at 14 days 
posttreatment. The major degradate 

3,4,5,6-tetrahydrophthalic acid (THPA) 

was initially (day 2) present at 2.7% of the applied radioactivity, increased to 7.4% of the 
applied by 9 days posttreatment, and was a maximum of 12.9% of the applied at 14 days 
posttreatment. The minor degradate 1 -hydroxy-m- 1'2-cyclohexanedicarboxylic acid 
(1 -OH-HPA) was detected twice, at 3 .O% of the applied radioactivity at 9 days 
posttreatment and 4.4% of the applied at 14 days posttreatment. An unidentified minor 
degradate (designated Area 3) was 0.4-1.6% of the applied at 4-14 days posttreatment. 
Uncharacterized residual radioactivity (designated Streak) was initially (day 4) detected at 
1.2% of the applied radioactivity, was not detected at 7 days posttreatment, was a 
maximum of 17.3% of the applied at 9 days posttreatment, and was 15.1 % of the applied 
at 14 days posttreatment. Uncharacterized residual radioactivity (designated Diffuse) was 
15.7% of the applied radioactivity at 2- 14 days posttreatment. Nonextractable 
[14C]residues were initially (time 0) 1.7% of the applied radioactivity and increased to a 
maximum of 9.3% of the applied by 14 days posttreatment (Table 111, p. 40). 14C0, and 
[14C]organic volatiles were not detected during the incubation period. 

In the dark control soil samples, the parent compound was initially present at 99.2% of the 
applied radioactivity, decreased to 8 1.5% of the applied by 9 days posttreatment, and was 
51.7% of the applied at 14 days posttreatment. The major degradate 

THPA 

was initially (day 2) present at 2.4% of the applied radioactivity, was a maximum of 10.2% 
of the applied at 9 days posttreatment, and was 7.7% of the applied at 14 days 
posttreatment (Table VI, p. 43). The minor degradate A'-TPA was initially (day 1) 
present at 0.3% of the applied radioactivity, was 0.4-3.8% of the applied at 2-9 days 
posttreatment, and was a maximum of 9.0% of the applied at 14 days posttreatment. The 
minor degradate 1 -OH-HPA was detected twice, at 1.5% of the applied radioactivity at 9 



days posttreatment and 8.3% of the applied at 14 days posttreatment. An unidentified 
minor degradate (designated Area 3) was detected twice, at 0.2% of the applied 
radioactivity at 7 days posttreatment and 1.5% of the applied at 14 days posttreatment. 
Two sources of uncharacterized residual radioactivity (designated Streak and Diffuse) 
were each 2 8.9% of the applied radioactivity throughout the incubation period. 
Nonextractable [14C]residues were 0.7-2.3% of the applied at 0-9 days posttreatment, and 
were a maximum of 5.0% of the applied at 14 days posttreatment (Table 111, p. 40). 14C0, 
and ['4C]organic volatiles were not detected during the incubation period. 

Material balances in the irradiated soil (based on LSC analysis) were 92.4-100.9% of the 
applied radioactivity throughout the incubation period (Table 111, p. 40). In the dark 
control soil, material balances were 92.1-1 00.9% of the applied radioactivity throughout 
the incubation period. 

COMMENTS 

1. The study was not conducted long enough to observe the pattern of decline of the parent 
in the dark control and the patterns of formation and decline of degradates in both the 
irradiated and dark control soils. The registrant-calculated half-lives for uniformly phenyl 
ring-labeled [14C]flumioxazin (1 1.8 days) and tetrahydrophthalimido ring-labeled [I ,2- 
14C]flumioxazin (1 5.7 days) in the dark control soil samples are of questionable validity 
because they were estimated assuming the continuation of the apparent degradation 
pattern beyond the scope of the observed data (Table IX, p. 46, MRID 44295038; Table 
VIII, p. 45, MRID 44295039). Data which appear linear may become curvilinear with 
time, and half-life estimations based on extrapolated data may be inaccurate. Because the 
dark-control half-life is used in the calculation of a photolytic half-life, and the dark 
control half-lives are of questionable validity, the reviewer did not calculate a photolytic 
half-life for either study. 

2. The registrant-calculated half-lives were variable between the two radiolabels. In the 
irradiated samples, the registrant-calculated half-lives were 3.2 days for the phenyl label 
study and 8.4 days for the tetrahydrophthalimido label study; respective half-lives in the 
dark controls were 1 1.8 days and 15.7 days. The reviewer notes that there was a slight 
difference in the organic matter content (0.87% vs. 1.44%, respectively) of the Cajon 
sandy loam soils used in the two studies (p. 21, MRID 44295038; p. 20, MRID 
44295039), which may be a factor in the difference in the observed results between labels. 
The reviewer also notes, however, that in the tetrahydrophthalimido label study, a sharp 
decrease (>50%) in the parent compound occurred between two sampling intervals (day 7 
and day 9; ; Table VI, p. 43; MRID 44295039); by day 7, the parent was still present at 
82.2% of the applied radioactivity. In contrast, the parent in the phenyl label study was 
only 29.1% of the applied radioactivity by 6 days. The reviewer notes that the differences 
may have been due to differing levels of microbial activity between the samples in the two 



studies (as well as between samples within a study, based on the observed degradation 
pattern); soil viability was not confirmed at the end of the study (for either label). 

3. The analytical methods, specifically soil extraction and residue characterization, may have 
been inadequate for the phenyl label study. Nonextractable [14C] residues were present at 
unacceptable levels and uncharacterized ['4C]residues accounted for >lo% of the applied 
radioactivity. In the phenyl label study, nonextractable [14C]residues accounted for 26.7% 
of the applied radioactivity at 2 days posttreatment and increased to 43.3% of the applied 
by 6 days posttreatment (Table IV, p. 4 1 ; MRID 4429503 8). Uncharacterized 
radioactivity (designated Streak) was present at a maximum of 1 1.3% of the applied 
radioactivity (day 9, Table VI, p. 43; MRID 44295039). Subdivision N Guidelines require 
that a reasonable attempt be made to extract and identify all degradates present at 2 10% 
of the applied radioactivity. Only selected samples were further analyzed (also see 
Comment #6). 

4. The total light intensity of the artificial light was not reported. Subdivision N Guidelines 
require the determination of the average light intensity of the artificial light source at the 
beginning and end of the study, and total light intensity over the course of the study. In 

- addition, intensity of the artificial light source at the termination of the incubation period 
for the phenyl label study was not reported. Artificial light sources should be tested at 
both the beginning and at the end of the study since they are known to age with use, which 
may result in irregular emissions. 

5. Soil viability was not confirmed at the termination of the study. Soil viability data is 
necessary to allow the reviewer to determine the influence of microbial degradation on the 
observed data. 

6.  The post-extracted soils of selected samples in the phenyl label study were further 
analyzed. Further extraction with methano1:O. 1 N HCl removed 7.2-12.9% of the applied 
radioactivity; extraction with methano1:O. 1 N NH40H removed 5.0-8.3% of the applied 
radioactivity; extraction with 0.1 N oxalic acid in DMF removed 15.7-26.8% of the 
applied radioactivity; and a second extraction with methano1:O. 1 NNH40H removed 4.7- 
9.0% of the applied radioactivity (Table XI, p. 48; MRID 44295038). Extracts analyzed 
by TLC contained seven unidentified compounds (designated peaks 1-7; each 19.1 % of 
the applied radioactivity), origin material ( ~ 9 . 8 %  of the applied radioactivity), and 
uncharacterized residual radioactivity (designated Diffuse; 17.8% of the applied 
radioactivity; Table XII, p. 49; MRID 44295038). However, organic matter fractionation 
to determine radioactivity associated with the humic acid, fulvic acid, and humin fractions 
was not performed. 

7. The limits of detection and quantification were not reported for LSC, TLC, or HPLC 
analyses. Both limits of detection and quantification should be reported to allow the 
reviewer to evaluate the adequacy of the method for the determination of the test 



compound and its degradates. 

In the phenyl label study, the study author stated that the HPLC mobile phase gradient 
consisted of Pic A:water:acetonitrile (1.5:95:5, v:v:v; p. 27; MRID 44295038). The 
reviewer is unfamiliar with this abbreviation and was unable to define Pic A. 

In the phenyl label study, the study author stated that recovery of radioactivity from the 
TLC plates was 96.1% and 95.9% of the applied radioactivity for the irradiated and dark 
control samples, respectively (p. 29; MRID 44295038). In the tetrahydrophthalimido 
label study, 98.3-100.0% and 96.2% of the applied radioactivity was recovered from the 
TLC plates in the irradiated and dark control samples, respectively (p. 28; MRID 
44295039). 

The proposed pathway for photolytic degradation of the parent compound and degradates 
is presented in Figure 1 of each study (p. 50, phenyl label, MRID 44295038; p. 48, 
tetrahydrophthalimido label, MRID 44295039). 

The absorption spectrum for the parent compound is reported in Appendix C (Figure C-3; 
p. 122, MRID 44295038); the absorption maximum was at approximately 220 nm. 

The study was conducted using uniformly phenyl ring-labeled [14C]flumioxazin and 
tetrahydrophthalimido ring-labeled [l ,2-'4C]flumioxazin. The compound contains 
additional ring structures that were not radiolabeled. 
The reviewer noted that a sandy loam soil was also used in the submitted aerobic soil 
metabolism study (MRID 44295040); however, the soil was not of the Cajon series. 

The reviewer notes that the studies were conducted at an exaggerated application rate. 
The study author stated that the nominal application rate of 2.5 pglg was approximately 
26 times greater than the maximum proposed application rate of 43.4 g a.i./A (0.096 ppm) 
for the parent compound (p. 23, MRID 4429503 8). 
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Table I V  -. G 

M e a n ~ i s t r i b u t i o n o f R a d i o a c t i v i t y A m o n g t h e  
Matr ices o f  t he  A r t i f i c i a l  Sun1 i g h t - I r r a d i a t e d  and Dark Control  Sampl esa 

Percentage of  Radioact iv i ty  Am l i ed  t o  Sanmle 
Sample Acetone:Uater Acetone: Traps f o r  Vo la t i l e  Corrponents 

I n t e r va l  (5:l) O.1H HCl (9:1) Extracted Ethylene MateriaQ 
(Dav) Extracts Extracts Soi 1 Glycol 2-E:E Charcoal Balance 

A r t i f i c i a l  Sunl ight-Irradiated Samples 

0 98.7 3.4 3.0 N A N A NA 105.1 

1 82.0 7.0 16.4 ND <O. 1 <O. 1 105.4 

2 64.1 8. 1 26.7 ND 0.1 <0.1 99.2 

4 46.1 9.1 35.9 NO 0.4 <0.1 , 91.5 

5 39.3 8.6 41.4 ' 0.1 0.5 <0.1 89.9 

6 38.9 9.5 43.3 0.1 0.5 <0.1 92.3 

Dark Control Samles 

0 98.7 3.4 3.0 N A N A NA 105.1 

1 90.4 8.2 , 9.6 ND <O.l (0.1 108.2 

6 73.6 12.5 17.1 ND 0.2 <0.1 103.2 

NA Not applicable. 
ND None detected. 

a Mean of  dupl icate values i n  Table F - I .  
b Sun  o f  mean values w i th in  the row. Due t o  rounding, the sun of  the values i n  the row may not equal 

the mater ia l  balance values. 



Table V 

HLA 6311-106 

LC Distribution of Radioactivity for the Acetone:Uater (5:l) Extract 
Expressed as the Percentage of Radioactivity Applied to  the I 

Ar t i f i c i a l  Sunlight-Irradiated and Dark Control samplesa 

Ar t i f i c i a l  Sunlight-Irradiated Sanules 

0.4 94.3 0.4 0.7 ND 

1.1 71.9 0.5 1.5 1.0 0.5 ND 3.8 2.0 

2.2 50.5 1.2 1.7 ND ND ND 5.5 3.5 

3.3 30.7 ND 2.0 0.5 ND ND 6.9 2.8 

2.1 26.2 0.5 1.9 ND I ND 0.5 4.8 3.5 

2.0 25.4 0.6 2.5 0.7 0.6 ND 3.9 3:4 

Dark Control Samles 

0.4 94.3 0.4 0.7 ND 1.4 ND ND 1.6 

0.2 84.7 2.4 1.1 ND ND ND 0.0 2.1 

0.3 77.5 3.2 1.4 1.3 ND ND 1.1 2.9 

1.0 67.6 0.7 1.2 1.5 0.4 ND 3.8 4.7 

0.8 62.1 0.6 2.7 0.7 0.3 ND 5 -0 2.7 

1.4 60.2 0.9 3.1 0.5 ND ND 4.2 3.4 

l 

a Meanof duplicate values i n  Table F - I V .  



HLA 6311-106 

Table V f  

Mean TLC Distribution of Radioactivity for the Acetone:O.lU H C l  (9:1) Extract 
Expressed as the Percentage of Radioactivity Applied to the 

Ar t i f i c i a l  Suntight-Irradiated and Dark Control ~ a n p l e s ~  

Dark Control Samples 

XD None detected. 

a Mean of duplicate values i n  Table F-VII. 



Mean TLC Distr ibut ion of Radioactivity fo r  the Combined So i l  Extracts 
[Acetone:Uater (5:l) and Acetone:O.lH HCL (9:l)l Expressed as the 

Percentage of Radioactivity Applied t o  the A r t i f i c i a l  Sunlight- I r radiated 
and Dark Control sanplesa 

Sanple Percentaae of Radioactivity Applied t o  Sample 
Interval  S - 53482 1 MOXA APF/482-HA b 

(Day) Or iq in Parent Peak 1 Peak 2 Peak 3 Peak 4 Peak 5 Streak Diffuse Total 

A r t i f i c i a l  Sunliaht-Irradiated Samples 

0 0.7 96.9 , 0.5 0.8 0.1 1.4 ND 0.1 1.8 102.3 

1 2.4 76.4 0.8 1.5 1 .O 0.5 ND 4.5 2.7 89.8 

2 3.6 55 -3 1.6 1.7 ND ND ND 6.3 4.3 72.8 

4 5.4 34.5 ND 2.2 0.5 , 0.4 ND 8.7 3.6 55.3 

5 3.7 29.8 0.5 2.2 ND 0.5 0.5 6.7 4.4 48.3 

6 3.8 29.1 0.6 3.1 0.7 0 -6 ND 6.3 4.5 48.7 

Dark Control Sam~les 

0 0.7 96.9 0.5 0.8 0.1 1.4 ND 0.1 1.8 102.3 

1 0.8 92.2 2.4 1.1 ND ND ND 0.0 2.4 98.1 

2 1.1 83 -3 3.5 1.4 1.4 ND ND 1.3 3.2 95.2 

4 2.3 15.1 0.7 1.4 1.6 0.5 ND 5.0 5.7 96.8 

5 1.7 71.9 0.9 3.2 0.9 0.3 ND 6.3 4.3 89.5 

6 2.2 68.4 1.2 3.8 0.7 ND 0.3 5.1 4.6 86.3 

ND None detected. 

a Sun of values i n  Tables V and V I .  
b Sun of values wi th in i n  the row. Due t o  rounding, the sun of the values i n  the row may not 

equal the t o t a l  values. 
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Table VIII 

Determination of Photodegradation Hal f-Li fe of  he-"c] -S-53482 
Using First-Order Kinetics (Artificial Sunlight-Irradiated Samples) 

Sampl e 
Interval 
0 

Percent of 
Appl i ed 

Radioactivi tya 
(Anal vzed as S-534821 

Natural 
Log Percent of 

Appl ied ~adioacti vi tyb 
JAnal vzed as 5-53482) 

a Values were calculated using values in Appendix F (Tables F-I, F-11, and F-V) . 
Sample A (Day 0): 98.7 (0.947) + 3.6 (0.763) = 96.2 

b Results of linear regression analysis of the natural log percentage of 
appl i ed radioactivity recovered as  he-14c] -S-53482 over time: 

Correlation coefficient 
Regression coefficient (slope) 
Constant (y-intercept) 

Photodegradat i on ha1 f -1 i fe = 3.2days 
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I 

Table IX 

1 Determination of Degradation Hal f -Li fe of [phe-l4c] -s-53482 
1 Using First-Order Kinetics (Dark Control Samples) 
I 

1 

I Sample Interval Sample 
E (Dav) Number 

DC06 
DC04 
DC02 
DC07 
OClO 
DCO 1 
DC09 
DC05 
DC08 

Percent of Natural 
Appl i ed Log Percent of 

Radioactivi tya Appl i ed ~ a d i  oact i vi tyb 
(Analyzed as S-534821 (Anal vzed as 5-53482) 

a Values were calculated using values from Appendix F (Tables F-I, F-11, and F-V) . 
Sample A (Day 0): 98.7 (0.947) t 3.6 (0.763) = 96.2 

b Results o f  linear regression analysis of the natural log percentage of 
appl ied radioactivity recovered as  he-I4c] -s-53482 over time: 

Correlation coefficient = -0.981 
Regression coefficient (slope) = -0.0589 
Constant (y- i ntercept) = 4.57 

Degradation ha1 f -1 i fe 

- 

11.8 days 



Sample 
In te rva l  
IDav) 

Table X 

Mean Sumnary o f  Radioact iv i ty  Found Among the Sample Matrices 
Expressed Relat ive t o  the F i e l d  Appl icat ion Rate o f  S-53482a 

I n d i v i d u a l R a d i o a c t i v i t v E X ~ r e s s e d R e l B t i v e t o t h e F i e l d A ~ ~ l i c a t i o n R a t e o f S - 5 3 4 8 2 ~ ~ ~ / 0 )  , ,  

I 

Tram f o r  Volat i l e  Ccmponents 
Acetone:Water (5 : l )  and Acetone:O.lN HCl (9 : l )  Extracts Extracted Ethylene 

S-53482 Or ia in  Peak 1 IMOXA Peak 3 bPF/482-HA Peak 5 Streak Dfffuse - Sol 1 2-E:E Glycol Charcoal Total - 
A r t  tf i c i a l  Sun1 iaht - I r rad iated Samples 

Dark Control Samples 

0.093 0.001 ~ 0 . 0 0 1  0.001 <0.001 0.001 ND e0.001 0.002 0.003 N A N A ND 0.101 
0.089 0.001 0.002 0.001 ' NO ND ND <0.001 0.002 0.009 ND NO NO 0.104 
0.080 0.001 0.003 0.001 . 0.001 ND ND 0.001 0.403 0.008 <O. 001 ND ND 0.099 
0.072 0.002 0.001 0.001 0.002 eO.001 ND 0.005 0.005 0.014 eO.001 ND NO. 0.103 
0.069 0.002 0.001 0.003 0.001 ~ 0 . 0 0 1  ND 0.006 0.004 0.015 ~ 0 .  001 ND ND ' 0.101 
0.066 0.002 0.001 0.004 0.001 NO e0.001 0.005 0.004 0.016 c0. 001 ND ND 0.099 

ND None detected. 
2-E:E 2-Ethoxyethano1:ethanolamine (1: 1) 

a A l l  values ca lcu late by mu l t ip l y ing  the percentage o f  appl ied r a d i o a c t i v i t y  (percent component d iv ided by 100) o f  corresponding values 
iil Tables Ir6nd V I  QyTJheenn5fiim1 s f u d p p p l  i c a t  i&~ rate ( 2 . 5 9  S-5348219 s o i  1) and d iv id ing  the r e s u l t  by 26 (study appl icat ion r a t e  was 
approximately 26 O m s - t h e  f f e l d p p l  i c a t  iocrate) :  -- - - 

- - 
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Table IV 

Mean Distribution of Radioactivity Among the 
Matrices of the Artificial Sun1 ight-Irradiated and Dark Control Samplesa 

Percentage of Radioact iv i tv  Am l i ed  t o  Sample 
Sample Acetone:Uater Acetone: Traps f o r  Vo la t i l e  Commnents 

In te rva l  (5:l) O.1g H C l  (9:l) Extracted Ethylene 
-&w?- Extracts Extracts Soi 1 Glvcol 2-E:E Charcoal MateriaQ Balance 

A r t i f i c i a l  Sunl iqht-Irradiated Samoles 

0 98.7 3.4 3.0 N A N A N A 105.1 

1 82.0 7.0 16.4 ND cO.1 c0.1 105.4 

2 64.4 8.1 26.7 ND 0.1 c0. 1 99.2 

4 46.1 9.1 35.9 ND 0.4 c0.1 91.5 

Dark Control Samples 

0 98.7 3.4 3.0 N A N A NA 105.1 

1 90.4 8.2 9.6 ND <O. 1 <Om 1 108.2 

2 87.6 7.4 8.3 ND 0.1 c0. 1 103.3 

4 80.8 11.3 14.6 ND 0.2 c0.1 106.7 

5 74.7 14.4 15.8 ND 0.2 cO.1 104.9 

6 73.6 12.5 17.1 ND 0.2 c0. 1 103.2 

NA Not applicable. 
ND None detected. 

a Mean o f  dupl icate values i n  Table F - I .  
b Sun o f  mean values w i th in  the row. Due t o  rounding, the sun of  the values in  the row may not equal 

the material  balance values. 
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Table V 

Mean TLC Distribution of Radioactivity for the 
Expressed as the Percentage of Radioacti 

A r t i f i c i a l  Sunlight-Irradiated and D 

Sanple 
Interval Acetone: H20 

(Day) Extracts 

0 98.7 

1 82.0 1.1 71.9 0.5 1.5 1.0 

2 64.4 2.2 50.5 1.2 1.7 ND 

4 46.1 3.3 30.7 ND 2.0 0.5 

5 39.3 2.1 26.2 0.5 1.9 ND 

6 38.9 2.0 25.4 0.6 2.5 0.7 

0 98.7 

1 90.4 0.2 84.7 2.4 1.1 ND 

2 87.6 0.3 77.5 3.2 1.4 1.3 

4 80.8 1.0 67.6 0.7 1.2 1.5 

5 74.7 0.8 62.1 0.6 2.7 0.7 

6 73.6 1.4 60.2 0.9 3.1 0.5 

ND None detected. 

a nean of duplicate values i n  Table F - I V .  
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Table VI 

Uean TLC Distr ibut ion of Radioactivity f o r  the Acetone:O.lg H C l  (9:l) Extract 
Expressed as the Percentage of Radioactivity Applied t o  the 

A r t i f i c i a l  Sunlight-Irradiated and Dark Control sanplesa 

Senple Acetone: Percentage of Radioactivity Aw l i ed  t o  Sanvle 
Interval  0.15 HCL S-53482 I MOXA APF/482-HA 

(Day) Extract Or ig in Parent Peak 1 Peak 2 Peak 3 Peak 4 Peak 5 Streak 

A r t i f i c i a l  Sunliqht-Irradiated Samles 

0 3.4 0.3 2.6 0.1 0.1 0.1 ND ND 0.1 

1 7.0 1.3 4.5 0.3 ND ND ND ND 0.7 

2 8.1 1.4 4.8 0.4 ND ND ND ND 0.8 

4 9.1 2.1 3.4 ND 0.2 ND 0.4 ND 1.8 

5 8.6 1.6 3.6 ND 0.3 ND 0.5 ND 1.9 

6 9.5 1.8 3.7 ND 0.6 ND ND ND 2.4 

Dark Control Samles 

0 3.4 0.3 2.6 0.1 0.1 0.1 ND ND 0.1 

1 8.2 0.6 7.5 ND ND ND ND ND ND 

2 7.4 0.8 5.8 0.3 ND 0.1 ND ND 0.2 

4 11.3 1.3 7.5 ND 0.2 0.1 0.1 ND 1.2 

5 14.4 0.9 9.8 0.3 0.5 0.2 ND ND 1.3 

6 12.5 0.8 8.2 0.5 0.7 0.2 ND 0.3 0.9 

ND None detected. 

Diffuse - 

a nean o f  duplicate values i n  Table F-VII. 
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Table V I I  

Mean TLC Distr ibut ion of Radioactivity fo r  the C d i n e d  Soi l  Extracts 
CAcetone:Water (5: 1) and Acetone:O. 11 HCL (9: 111 Expressed as the 

Percentage of Radioactivity Applied t o  the A r t i f i c i a l  Sunlight-Irradiated 
and Dark Control ~ a m p l e s ~  

Sanple Percentage of Radioactivity Applied t o  Samole 
Interval  S-53482 IMOXA APF/482-HA 

(Day) Or is in Parent Peak 1 Peak 2 Peak 3 Peak 4 Peak 5 Streak Diffuse ~ o t a l ~  

A r t i f i c i a l  Sunlight-Irradiated Samles 

0 0.7 96.9 0.5 0.8 0.1 1.4 ND 0.1 1.8 102.3 

Dark Control Samles 

0 0.7 96.9 0.5 0.8 0.1 1.4 ND 0.1 1.8 102.3 

1 0.8 92.2 2.4 1.1 ND ND ND 0.0 2.4 98.1 

2 1 .I 83.3 3.5 1.4 1.4 ND ND 1.3 3.2 95.2 

ND None detected. 

a Sun o f  values i n  Tables V and V1. 
b Sun o f  values wi th in i n  the row. Due t o  rounding, the sun of the values i n  the row may not 

equal the to ta l  values. 
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Table VIII 

Determination of Photodegradation Hal f-Li fe of  he-14c] -S-53482 
Using Fi rst-Order Kinetics (Artificial Sun1 ight- Irradi ated Samples) 

Sampl e 
Interval 
0 

Sampl e 
Number 

Percent of 
Appl i ed 

Radioactivi tya 
(Anal vzed as S-53482 1 

96.2 
97.5 
73.3 

Natural 
Log Percent of 

Appl i ed ~ a d i  oact i vi tyb 
(Anal vzed as S-53482) 

Values were calculated using values in Appendix F (Tables F-I, F-11, and F-V). 
Sample A (Day 0): 98.7 (0.947) + 3.6 (0.763) = 96.2 
Results of linear regression analysis of the natural log percentage of 
appl i ed radioactivity recovered as  he-14c] -s-53482 over time: 

Correlation coefficient = -0.975 
Regression coefficient (sl ope) = -0.213 
Constant (y- i ntercept) = 4.51 

Photodegradat i on ha1 f -1 i fe = 3.2 days 
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Table I X  

Determinat ion o f  Degradation Hal f - L i f e  o f   he-14c] -s-53482 
Using F i rs t -Order  K i n e t i c s  (Dark Control  Samples) 

Percent o f  Natura l  
Sampl e Appl i ed Log Percent o f  

I n t e r v a l  Sampl e Rad ioact iv i  tya Appl ied ~ a d i o a c t i v i t ~ ~  
(Dav) Number (Anal vzed as S-534821 (Anal vzed as S-53482) 

0 A 96.2 4.566 
0 B 97.5 4.580 
1 DC03 93.3 4.536 
1 DC06 90.0 4.510 
2 DC04 82.6 4.414 
2 DC02 83.9 4.430 
4 DC07 74.6 4.312 
4 DClO 75.3 4.324 
5 DCO 1 69.2 4.237 
5 DC09 74.5 4.311 
6 DC05 66.5 4.197 
6 DC08 70.2 4.251 

a Values were ca l cu la ted  using values from Appendix F (Tables F- I ,  F-11, and F-V). 
Sample A (Day 0): 98.7 (0.947) t 3.6 (0.763) = 96.2 

b Resul ts  o f  l i n e a r  regression analys is  oflt.he na tu ra l  l o g  percentage o f  
app l ied  r a d i o a c t i v i t y  recovered as [Phe- C]-S-53482 over t ime: 

Corre l  a t i o n  c o e f f i c i e n t  
Regression c o e f f i c i e n t  (slope) 
Constant (y- i ntercept )  

Degradation ha1 f - 1  i f e  



Sample 
Interval 
IOay) 

table X 

Mean Sumnary of Radioactivity Found Among the Sample Matrices 
Expressed Relative to the Field Application Rate of S-5348za 

Dark Control Sam~les 

NO None detected. 
2-E:E 2-Ethoxyethano1:ethanolamine (1: 1) 

a All values calculate by multiplying the percentage of applied radioactivity (percent canponent divided by 100) of corresponding values 
in Tables-IV-ani-VlII by the-nominil Study appliiatian rati?(2.Tjg-S-53482/g -- - soil) and dividing the result by 26 (study application rate was 
approx-fiately 26 ti-iies -the field applicat ion rater. - 

- 

x 
6 
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Table X I  

Percentage o f  Rad ioac t i v i t y  Re1 eased from t h e  
Extracted Soi 1 by Ref1 ux Ext rac t ion  f o r  Selected Samples 

Percentaqe o f  Rad ioac t i v i t y  A m l i e d  t o  Sam~ le  
Extracted 

Extracted Soi 1 
Sampl e S o i l  (A f te r  

I n t e r v a l  Sample (BefoYe Final  
(Day) Number Refluxe) Reflux laf Reflux zbf Ref lux 3Cf Ref lux 4df Ref lux)  

0 A 3.0 7.2 - - - 0.0 
1 AS03 16.3 7.5 - - - 8.8 
2 AS01 26.5 8.3 5.0 - - 13.2 
4 AS04 38.1 10.2 7.6 - - 20.3 
5 AS06 43.7 10.7 8.3 - - 24.7 
6 AS08 44.3 11.2 7.4 - - 25.7 
4 DC07 14.1 10.2 * - - 3.9 
5 DCOl 15.3 11.5 * - - 3.8 
6 DC05 18.4 12.9 * - - 5.5 
2 AS-10 26.8 - - 15.7 4.7 6.4 
4 AS-02 33.6 - - 20.1 4.8 8.7 
5 AS-07 39.1 - - 22.8 9.0 7.3 
6 AS-05 42.3 - - 26.8 6.0 9.5 

Ref lux  no t  attempted because less  than 10% o f  the  app l ied  r a d i o a c t i v i t y  
remained i n  t h e  sample. 

5 : 1 MeOH/O. 1N HC1 
8:2 MeOHflN NH40H; performed on samples from r e f l u x  # 1  t h a t  s t i l l  contained 
over 10% o f  app l ied  r a d i o a c t i v i t y  
DMF/O.lN oxal i c  acid; performed on t h e  dupl i ca tes  o f  those samples t h a t  
conta ined over 10% o f  appl ied r a d i o a c t i v i t y  t h a t  were re f l uxed  i n  #2 
8:2 MeOH/lN NH40H; performed on samples r e f 1  uxed i n  #3 
Values from Appendix D. 
Values from Appendix E 



Table XI1 

Distribution of Percent Applied Radioactivity in Each Sample Ref luxed 
in Methanol:O.lg HCl, and Distribution of Applied Radioactivity in Each Sample 

Ref luxed in 0.1g Oxal ic Acid in Dimethylformamide 

kthanol:0.15 HC1 (51)  Ref lux 

Sample Percentaqe of Applied Radioactivitv 
Interval Sample Total in - -- 

(Day) Number Ref lux Solution Oriqin Peak 1 Peak 2 Peak 3 Peak 4 Peak 5 Peak 6 Peak 7 Diffuse 

Irradiated Sam~les 

Dark Control Samples 

4 OC07 10.2 1.6 6.8 0.1 cO.1 0.3 0.1 0.2 1.1 0.1 
5 DCOl 11.5 1.3 7.7 0.2 0.1 0.5 0.2 0.2 1.3 0.1 
6 DC05 12.9 1.8 9.1 0.1 0.1 0.3 0.1 0.2 1.2 0.1 

0.15 Oxalic Acid in  DClF Reflux P 
tD 

Sample Percentaqe of Applied Radioactivity 
Interval Sample Total in 
(Day) Number Ref lux Solution Oriuin Peak 1 Peak 2 Peak 3 Peak 4 Peak 5 Peak 6 Peak 7 Diffuse 

NA Not applicable. 

Irradiated Samples 

3.1 2.2 1.9 N A N A N A N A 0.6 
3.5 3.0 3.4 N A N A N A N A 0.8 
2.0 1.4 5.0 N A N A N A 0.9 4.8 
0.7 0.6 5.4 N A 0.3 0.7 1.5 7.8 

I 

5; 
tn 
0 
w 
C-r 
I 
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PNF APF 

Figure 1. Chemical structures o f   he-14c] -s-53482 and re1  ated compounds. 
The pos i t ion  o f  the rad io labe l  f o r   he-14c]-S-53482 i s  ind icated  by an 
a s t e r i  sk (*) . 
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Table D-I 

Individual Sample Data and the Percentage of Applied 
Radioactivity Found i n  the Acetone:Water (5:l) Extracts of the So i l  

from the A r t i f i c i a l  Sunlight-Irradiated and Dark Control Samples 

Sample 
Interval  
0 

Sample 
Nunber 

A 
B 
DC03 
DC06 
DC04 
DC02 
DC07 
D C l O  
DCOl 
DC09 
DC05 
DC08 

Radioactivi tv 
LSC Value 

Extract Weiqht tq) (dpm) Mean 
Aliauot A1 iauot Concent rat ion Total 

Total - - 1 2 - rn u2l.l - 1 - 2 

A r t i f i c i a l  Sunlight-Irradiated Samples 

11.2937 0.0758 0.0756 31,199 30,600 408,179 4,609,852 
11.3850 0.0713 0 . 0 m  29,677 30,237 402,689 4,584,613 
11.8900 0.0793 0.0807 24,672 25,114 311,162 3,699,718 
11.4832 0.0795 0.0792 27,234 26,997 341,719 3,924,023 
11.5930 O.OZp1 0.0810 20,111 20,771 255,340 2,960,156 
11.6456 0.0787 0.0819 20,549 21,172 259,808 3,025,619 
11.5944 0.0811 0.0827 16,504 16,915 204,018 2,365,468 
11.5013 0.0792 0.0800 13,215 13,324 166,703 1,917,302 
11.6680 0.0772 0.0761 11,395 11,196 147,363 1,719,431 
11.4106 0.0796 0.0807 13,538 13,652 169,623 1,935,495 
11.7833 0.0757 0.0765 11,661 11,781 154,021 1,814,877 
11.4436 0.0799 0.0801 12,558 12,666 157,649 1,804,077 

Dark Control Samles 

11.2937 0.0758 0.0756 31,199 30.600 
11.3850 0.0713 0.0777 29,677 30,237 
11.7776 0.0808 0.0824 29,135 28,963 
11.7004 0.0792 0.0796 '28,437 28,670 
11.2134 0.0804 0.0788 28,955 28,223 
11.4899 0.0776 0.0787 2?,782 28,270 
11.5679 0.0795 0.0816 25,869 26,325 
11.7103 0.0777 0.0775 25,031 24,904 
11.3228 0.0801 0.0785 23,846 23,839 
11.4399 0.0758 0.0784 23,391 24,299 
1 1.2854 0 -0789 0.0800 23,952 24,241 
11.2907 0.0780 0.0808 23,709 24,428 

Percent of 
~ w l i e d ~  

a Total radioact iv i ty  applied (dpn) = 4,650,000 (with the exception of sample A, for  both A r t i f i c i a l  Sunlight- 
Irradiated and Dark Control Samples, uhich had a to ta l  of 4,670,000 dpm of  radioact iv i ty  applied). 
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Table D- I I 

Individual Semple Data and the Percentage of Applied 
Radioactivity Found i n  the Acetone:?! HCL (9:l) Extracts of the Soil  

from the A r t i f i c i a l  Sunlight-Irradiated and Dark Control Samples 

Sanple 
Interval  Sample 

(Day) Nunber 

A 
B 
AS03 
AS09 
AS10 
AS01 
AS02 
AS04 
AS06 
AS07 
AS05 
AS08 

A 
B 
DC03 
DC06 
DC04 
DC02 
DCO7 
DClO 
DCOl 
DC09 
DC05 
DC08 

Radioactivity 
LSC Value 

Extract Weiqht Cq) (dpm) Mean 
Aliauot Aliauot Concentration 

Total - - 1 2 2 0 - 1 - 
A r t i f i c i a l  Sunlight-Irradiated Samples 

12.1446 0.0739 0.0708 986 992 13,677 
12.0898 0.0724 0.0753 896 875 11,998 
12.0911 0.0786 0.0782 2,082 2,083 26,563 
12.1977 0.0784 0.0797 2,110 2,156 26,982 
12.0298 0.0198 0.0800 2,640 2,597 32,773 
11.9651 0.0793 0.0796 2,354 2.399 29,911 
12.0139 0.0773 0.0774 2,738 2,681 35,029 
12.2907 0.0787 0.0770 2,645 2,646 33,986 
12.0866 0.0755 0.0766 2,381 2,338 31,029 
12.0872 0.0733 0.0768 2,592 2,634 34,829 
12.0844 0.0754 0.0771 2,893 2,907 38,036 
12.1747 0.0766 0.0783 2,636 2,7011 34,454 

Dark Control Samles 

12.1446 0.0739 0.0708 986 992 13,677 
12.0898 0.0724 0.0753 896 875 11,998 
12.1779 0.0772 0.0783 2,431 2,504 31,735 
11.9524 0.0778 0.0772 2,414 2,429 31,246 
11.6440 0.0763 0.0787 2,166 2,236 28,400 
12.4072 0.0791 0.07971 2,322 2,257 28,837 
12.1143 0.0774 0.07891 3,456 3,562 44,898 
12.1029 0.0794 0.0784 3,267 3,303 41,638 
12.1737 0.0788 0.0781 4,328 4,337 55,228 
12.2202 0.0752 0.0748 4,027 4,056 53,888 
12.0456 0.0770 0.0mI 3,462 3,492 45,097 
12.1033 o .om 0.0782 3,927 4,032 51,050 

Total 
aEc!l 

Percent of 
A ~ L  ieda 

a Total radioact iv i ty  applied (dpn) = 4,650,000 (with the exception of sanple A, for  both A r t i f i c i a l  Sunlight- 
I r radiated and Dark Control Sanples, which had a to ta l  of 4,670,000 dpn of radioact iv i ty  applied). 
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Table D-111 

Individual Sample Data and the Percentage of Applied 
Radioactivity Found i n  the Extracted Soi l  from the 

A r t i f i c i a l  Sunlight-Irradiated and Dark Control Samples 

Sanple 
Interval  
<bav) 

Radioactivi t v  
Extracted LSC Value 

Soil Ueisht ts) (dpm) Mean 
Sample A1 iauot Aliauot Concentration Total 

1 Nunber Tatal - - 2 - 1 - 2 (dm/q) i&!!l 

A r t i f i c i a l  Sunliqht-Irradiated Sanmles 

A 1.971 0.2222 0.2105 15,238 15,023 69,973 137,917 
6 1.970 0.1988 0.2259 14,353 14,842 68,950 135,831 
AS03 1.970 0.1862 0.2179 74,938 80,478 385,897 760,217 
AS09 1.970 0.2435 0.2198 88,240 91,188 388,625 765,591 
AS10 1.967 0.2098 0.2210 132,698 140,019 633,034 1,245,178 
AS01 1.972 0.1937 0.1842 124,542 111,687 624,649 1,231,809 
AS02 1.968 0.1649 0.1821 137,563 137,131 793,637 1,561,878 
AS04 1.972 0.1921 0.1579 169,736 144,446 899,188 1,773,198 
AS06 1.971 0.1031 0.2195 104,828 229,803 1,031,849 2,033,7?5 
AS07 1.972 0.1786 0.1780 167,330 161,227 921,334 1,816,870 
AS05 1.968 0.1625 0.1391 163,880 137,828 999,674 1,967,358 
AS08 1.967 0.2273 0.1637 229,693 177,714 1,048,068 2,061,550 

A 
6 
DC03 
DC06 
OC04 
DC02 
DC07 
DC10 
DCOl  
DCW 
DC05 
DC08 

Dark Control Samles 

15,238 15,023 
14,353 14,842 
47,268 41,250 
47,849 47,157 
44,909 46,003 
37,490 25,862 
76,375 71,440 
70,819 78,191 
66,518 79,199 
75,700 82,442 
97,911 92,194 
86,387 83,908 

Percent of 
~ m l  ieda 

a Total radioact iv i ty  applied (dpm) = 4,650,000 (with the exception of senple A, fo r  both A r t i f i c i a l  Sunlight- 
Irradiated and Dark Control Samples, uhich had a to ta l  o f  4,670,000 clpn of radioact iv i ty  applied). 



Semple Nunber of 
Interval  Sanples 

(Day) Incubated 

HLA 6311-106 

Table D-IV 

Individual Sanple Data and the Percentage of Applied 
Radioactivity Found i n  the 2-Ethoxyethanoi:Ethanolamine (1:l) Traps 

from the A r t i f i c i a l  Sunlight-Irradiated and Dark Control Sanples 

Radioactivity 
Trapping LSC Value 

Media Volune (mL) (dm) Mean Recovered 
Aliauot Aliauot Concentration Total Per Samplea Cunulative - 1 Total - 2 1 - - 2 - (dan/ml) m!!l /dm) ( X )  . ( X )  

A r t i f i c i a l  Sunliqht-Irradiated Samles 

Trap I 

N A N A NA NA N A N A N A N A N A N A 
95 1.00 1.00 294 265 280 26,553 2,655 <0.1 *0.1 
100 la0 1-00 341 334 338 33,750 4,219 *0.1 0.1 
98 1.00 1.00 533 544 539 52,773 8,796 0.2 0.3 
103 1.00 1.00 187 188 1 88 19,313 4,828 0.1 0.4 
100 1-00 1-00 43 48 46 4,550 2,275 <0.1 0.5 

Trap 2 

N A N A NA NA N A N A MA N A N A N A 
92 1-00 1.00 14 17 ND ND ND NO ND 
98 1.00 1.00 4 11 ND ND ND ND ND 
98 1.00 1.00 42 36 39 3,822 637 50.1 <O.l 
107 1.00 1.00 4 0 NO ND ND ND <O.l 
98 1.00 1.00 4 7 ND ND ND ND <O. 1 

Dark Control SmLes 

Trap 1 

0 N A N A N A NA NA N A N A N A N A N A N A 
1 10 92 1.00 1-00 477 489 483 44436 4444 <O.l <0.1 
2 8 98 1.00 1.00 94 89 92 8967 1121 <0.1 0.1 
4 6 102 1-00 1-00 186 186 186 18972 3162 <0.1 0.2 
5 4 100 1.00 1.00 0 0 ND ND ND ND 0.2 
6 2 106 1.00 1.00 34 27 31 3233 901 e0.1 0.2 

Trap 2 

a Total radioact iv i ty  applied (dpn) = 4,650,000 
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Table D-V 

Individual Sample Data and the Percentage of Applied 
Radioactivity Fwnd i n  the Ethylene Glycol Trap 

from the A r t i f i c i a l  Sunlight-Irradiated and Dark Control Samples 

Radioactivity 
Trapping LSC Value 

Sanple N d x r  of Media Volune (mL) (dpm) Mean Recovered 
Interval  Samples A1 iauot Aliauot Concentration Total Per Samplea Cmulative 

(Day) Incubated Total - 1 2 1 - - 2 tclpm/a) {dm) ( X )  "<XI 

A r t i f i c i a l  Sunlight-lrradiated Sanples 

0 N A N A N A NA NA N A N A N A N A N A N A 
1 10 95 1.00 1.00 20 13 ND ND ND ND ND 
2 8 102 1.00 1.00 9 13 ND ND ND ND ND 
4 6 100 1.00 1.00 20 27 ND ND ND ND ND 
5 4 104 1-00 1.00 189 177 1 83 19032 4758 0.1 0.1 
6 2 104 1.00 1.00 13 5 ND ND ND ND 0.1 

Dark Control Samles 

0 N A NA N A NA NA W A N A N A N A N A N A 
1 10 98 1-00 1.00 15 21 ND ND ND ND ND 
2 8 100 1.00 1.00 12 16 ND ND ND ND ND 
4 6 112 1.00 1.00 29 23 ND ND ND ND ND 
5 4 1 03 1.00 1.00 0 0 ND ND ND ND ND 
6 2 104 1.00 1-00 15 18 ND ND ND ND ND 

a Total radioact iv i ty  applied (-1 = 4,650,000 

NA Not applicable. 
ND None detected. 



Sample Nunber o f  
In te rva l  Samples 
(Dav) Incubated 

132 
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Table D-VI 

Ind iv idual  Sanple Data and the Percentage o f  Applied 
Radioact iv i ty  Found i n  the Charcoal Trap 

from the A r t i f i c i a l  Sunl ight-Irradiated and Dark Control Sanples 

Radioact iv i tv  
' LSC Value 

Nunber o f  (dpm) Recovered 
Al iquots Al iauot Total Per Sanple Cunulative 

per Sanule - 1 - 2 - 3 Idom) ( X )  

A r t i f i c i a l  Sunl isht - I r radiated Sanules 

Dark Control Sanules 

0 N A MA N A N A N A N A N A N A N A 
1 10 3 76 94 51 221 22 <O. 1 <O.l 
2 8 3 71 40 49 160 20 <O. 1 (0.1 
4 6 3 17 38 16 71 12 <O. 1 <O.l 
5 4 3 17 50 349 416 104 <0.1 ~0.1 
6 2 3 59 50 16 125 63 <0.1 ~0.1 

a Total r ad i oac t i v i t y  appl ied (dm) = 4,650,000 



Sample 
Interval  Sample 
(Day) Nunber 

a Total 

Extracted So i l  
Weight (9) 

Total Sub-sample - 

Table E - I  

Percentage of  Applied Radioact ivi ty Recovered 
a f t e r  Ref lux 1 

X of  Applied Radioact ivi ty 
LSC Value Total Soi 1 

Sanple Weights (g)  (dm) Mean Radioact iv i ty  Before Af ter  
Ref lux Ref lux Ref lux Total Al iquot 1 Al iquot 2 1 2 Idpm/gl Recovered ( d m 1  

A 1.971 1.54 11.84 0.0715 0.0715 1791 1374 22133 
AS03 1.970 1.09 13.36 0.0790 0.0773 1132 1120 14409 
AS01 1.972 0.99 10.05 0.0757 0.0774 1435 1520 19297 
AS04 1.972 1.03 9.93 0.0755 0.0773 1875 1922 24849 
AS06 1.971 1.05 10.45 0.0772 0.0750 1961 1888 25287 
AS08 1 -967 1.08 10.40 0.0778 0.0778 2157 2122 27500 

DC04 1 .968 1.53 11.69 0.0741 0.0667 1376 1824 22958 
DC06 1 .967 1.56 10.57 0.0594 0.0712 1824 1775 27818 
DC07 1.971 1.24 15.04 0.0803 0.0813 1376 1824 19786 
D C O l  1.967 1.05 12.35 0.0774 0.0782 1824 1775 23132 
DC05 1.967 1 .OO 14.48 0.0804 0.0797 1696 1677 21068 

rad ioac t i v i t y  appl ied (dpm) = 4,650,000, wi th the exception of  Sample A (4,670,000 dpm). 



Table E-I1 

Percentage of Applied Radioactivity Recovered 
after  Ref lux 2 

X of Amlied Radioactivity 
Sample Extracted Soil LSC Value Tota 1 Soil 

Interval Sample Ueisht (a) - ( d u n )  Mean Radioactivity Before After 
(Day) NMber fotal Sub-sample Total Alimcrt 1 Aliquot 2 1 2 Jdun/* Recovered (dm1 Reflux Reflux Reflux 

2 AS01 1.972 0.99 10.42 0.0820 0.0820 904 919 11116 1 15826 5.0 18.2 13.2 
4 AS04 1.972 1.03 10.60 0.0827 0,0823 1414 1464 17443 184977 7.6 27.9 20.3 
5 AS06 1.971 1.05 10.29 0.0819 0.0830 1656 1656 20086 206598 8.3 33.0 24.7 
6 AS08 1.967 1.08 10.80 0.0795 0.0805 1398 1407 17532 189273 7.4 33.1 25.7 

a Total radioactivity applied (dpm) = 4,650,000 

U J  
m 



Table € - I  11 
I 

Percentage o f  Applied Radioact ivi ty Recovered 
a f t e r  Ref lux  3 

X o f  Am l i ed  Radioact ivi ty 
Sample Extracted Soi 1 LSC Value Total Soi l 

Interval  Sample weight (Q) Samle Weights tg)  (dm) Mean Radioact iv i ty  Before Af ter  
(Day) Nunber Sub-samle Total Al iquot 1 Aliauot 2 1 2 Jdpn/a Recovered (dm2 Ref lux Ref lux Ref lux 

2 AS10 1.967 1.01 15.11 0.0926 0.0950 2320 2326 24769 374172 15.7 26.8 11.1 
4 AS02 1 .968 1 .OO 17.42 0.0936 0.0939 2566 2576 27424 477783 20.1 33.6 13.5 
5 AS07 1.972 1 .OO 14.45 0.0942 0.0949 3512 3505 37108 536255 22.8 39.1 16.3 
6 AS05 1.968 1.02 24.36 0.0943 0.0945 2554 2446 26484 645204 26.8 42.3 15.5 

a Total rad ioac t i v i t y  applied (dpm) = 4,650,000 
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Sample 
lnterval Sarrple 
(Day) Nunber 

Table E - I V  

Percentage of Awl ied Radioactivity Recovered 
after Ref lux 4 

Extracted Soil 
Ueisht (9) 

Total 'Sub-samle - 
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Table F-I 

Individual Distribution of Radioactivity among the 
Matrices of the Artificial Sun1 ight- Irradiated and Dark Control Samples 

Sanple 
Interval  
AmL 

Percentage of Radioactivity Awl ied t o  samolea 
Acetone:Water Acetone: Tram for  Volat i le Cumorients 

Sample (5:l) O.1g HCL (9:l) Extracted Ethylene Material 
N h r  Extracts Extracts Soi 1 Glvcol 2-E:E Charcoal Balance 

A r t i f i c i a l  Sunlight-Irradiated Samples 

Dark Control Samples 

A 98.7 
B 98.6 
DC03 90.2 
DC06 90.5 
DC04 86.6 
DCO2 88.6 
DCO7 80.6 
DClO 81 .0 
DCOl 73.2 
DCO9 76.1 
DC05 73.6 
DC08 73.6 

NA Not applicable. 
ND None detected. 

a Values from Appendix D. - 



Ill v 

Sanple 
I nterval Sanple 

(Day) Nunber 

0 A 
0 B 
1 AS03 
1 ASW 
2 AS10 
2 AS01 
4 AS02 
4 AS04 
5 AS06 
5 AS07 
6 AS05 
6 AS08 

0 A 
0 B 
1 DC03 
1 DC06 
2 DC04 
2 DM2 
4 DC07 
4 DClO 
5 DCOl 
5D DC 09 
6 DC05 
6 DC08 

HLA 6311-106 

Table F-I1 

Individual Relative Distr ibut ion of Radioactivity ~xpressed as the Percentage 
of Radioactivity Detected on the TLC Plate fo r  the Acetone:Water (5:l) Extract 

of the A r t i f i c i a l  Sunlight-Irradiated and Dark Control Samples 

Acetone: Percentage o f  Radioactivity Aml ied t o  TLC Plate 
Water S-53482 I HOXA APF/482 HA 

Extracts Origin Parent Peak 1 Peak 2 Peak 3 Peak 4 Peak 5 Streak Diffuse 

A r t i f i c i a l  Sunlisht-Irradiated Samles 

98.7 0.4 94.7 0.8 0.9 ND 1.4 ND ND 1.8 
98.6 0.4 96.4 ND 0.5 ND 1.4 ND ND 1.3 
79.6 1.6 86.4 ND 1.7 2.5 1.1 ND 5.2 1.6 
84.4 1.0 88.8 1.1 1.9 ND ND ND 4.2 3.1 
63.7 1.5 86.1 2.3 ND ND ND ND 5.0 5.2 
65.1 5.2 70.9 1.3 5.1 ND ND ND 11.8 5.7 
50.9 6.2 65.9 ND 5.3 ND ND ND 17.2 5.4 
41.2 8.3 67.8 ND 3.0 2.3 ND ND 11.9 6.7 
37.0 5.0 68.7 2.4 3.8 ND ND 1.2 9.3 9.6 
41.6 5.3 64.9 ND 5.7 NO ND 1.2 14.8 8.2 
39.0 5.0 69.5 1.3 3.4 0.7 1.4 ND 9.9 8.8 
38.8 4.8 61.2 1.7 9.4 2.5 1.8 ND 10.0 8.5 

Dark Control Samles 

ND None detected. 



I 

r 

Table F - I l l  

Mean Relat ive D i s t r i bu t i on  o f  Radioact ivi ty Expressed as the Percentage 
of  Radioact iv i ty  Detected on the TLC Plate f o r  the Acetone:Uater ( 5 : l )  Extract 

o f  the A r t i f i c i a l  Sunl ight-Irradiated and Dark Control samplesa 
I 

Sample Percent o f  Radioact ivi ty Am l i ed  t o  TLC Plate 
Interval  Acetone:H20 S-53482 IMOM APF/482 HA 

(Day) Extracts Or is in  Parent Peak 1 Peak 2 Peak 3 Peak 4 Peak 5 Streak Dif fuse 

A r t i f i c i a l  Sunl isht - I r radiated Samles 
/ 

0 98.7 0.4 95.6 0.4 0.7 NO 1.4 ND ND 1.6 - 

1 82.0 1.3 87.6 0.6 1 .8 1.3 0.6 ND 4.7 2.4 

2 64.4 3.4 78.5 1 .8 2.6 ND ND ND 8.4 5.5 

4 46.1 7.3 66.9 ND 4.2 1.2 ND ND 14.6 6.1 

5 39.3 5.2 66.8 1.2 4.8 ND ND 1.2 12.1 8.9 
C-, 

ND 10.0 8.7 P 
6 38.9 4.9 65.4 1.5 6.4 1.6 1.6 w 

CY Dark Control Samles 

0 98.7 0.4 95.6 0.4 0.7 ND 1.4 ND ND 1.6 

1 90.4 0.2 93.7 2.7 1.2 ND ND ND 0.0 2.3 

2 97.6 0.3 88.5 3.7 1.6 1.4 ND ND 1.3 3.3 

4 80.8 1.3 83.7 0.8 1.5 1.9 0.5 ND 4.6 5.8 1 
4 

5 74.7 1 . 1  83.2 0.8 3.7 0.9 0.3 ND 6.7 3.7 

6 Zi.6 1.9 81.8 1.2 4.2 0.7 ND ND 5.7 4.7 

I 
ND None detected. i 

I 
a Mean of dupl icate values i n  Table E-11. I- 

D 
cn i 
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Table F - I V  

individual TLC Distr ibut ion of Radioactivity for  the Acetone:Water (5:l) Extract 
Expressed as the Percentage of Radioactivity Awl ied t o  the 

A r t i f i c i a l  Sunlight-Irradiated and Dark Control Sanples 

Sample Acetone: 
Interval Sample Uater S-53482 I MOXA APF/482-HA 

(Day) N-r Extracts Origin Parent Peak 1 Peak 2 Peak 3 Peak 4 Peak 5 Streak Diffuse 

A r t i f i c i a l  Sunlight-Irradiated Samles 

0 A 98.7 0.4 93.5 0.8 0.9 ND 1.4 ND ND 1 .8 
0 6 98.6 0.4 95.1 ND 0.5 ND 1.4 ND ND 1.3 
1 AS03 79.6 1.3 68.8 ND 1.4 2.0 0.9 WD 4.1 1.3 
1 AS09 84.4 0.8 74.9 0.9 1.6 ND ND ND 3.5 2.6 
2 AS10 63.7 1.0 54.8 1.5 ND ND ND ND 3.2 3.3 
2 AS01 65.1 3.4 46.2 0.8 3.3 ND ND ND 7.7 3.7 
4 AS02 50.9 3.2 33.5 ND 2.7 NO ND ND 8.8 2.7 
4 AS04 41.2 3.4 27.9 ND 1.2 0.9 ND ND 4.9 2.8 
5 AS06 ' 37.0 1.9 25.4 0.9 1.4 ND ND 0.4 3.4 3.6 
5 AS07 41.6 2.2 27.0 ND 2.4 ND ND 0.5 6.2 3.4 
6 AS05 39.0 2.0 27.1 0.5 1.3 0.3 0.5 ND 3.9 3.4 
6 AS08 38.8 1.9 23.7 0.7 3.6 1.0 0.7 ND 3.9 3.3 

0 A 
0 6 
1 DC03 
1 DC06 
2 DC04 
2 DCOZ 
4 DC07 
4 DClO 
5 DCOl 
5 DCW 
6 DC05 
6 DC08 

Dark Control Samples 

ND None detected. 



Sample 
Interval  
[Dav) 

0 
0 
1 
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Table F-V 

Individual Relative D is t r i k r t i on  of Radioactivity Expressed as the 
Percentage o f  Radioactivity Detected on the TLC Plate for  the 

Acetone:O.lH HCL (9:l) Extract of the A r t i f i c i a l  
Sunlight-Irradiated and Dark Control Samples 

Acetone: Percentage o f  Radioactivitv Aml ied t o  TLC Plate 
Sanple 0.14 H C I  S-53482 IEIOXA APF/482-HA 
Nunber Extracts Origin Parent Peak 1 Peak 2 Peak 3 Peak 4 Peak 5 Streak Diffuse -- 

A r t i f i c i a l  Sunlight-Irradiated Samles 

A 3.6 6.4 76.3 1.4 2.3 2.6 ND ND 5.8 5.2 
B 3.1 13.4 76.1 0.7 0.0 2.9 ND ND 0.0 6.8 
AS03 6.9 16.7 65.1 2.9 ND ND ND ND 6.1 9.2 
AS09 7.1 19.8 62.2 5.5 NO ND ND ND 12.5 0.0 
AS10 8.5 18.9 56.6 4.4 ND ND ND ND 11.1 8.9 
AS01 7.7 13.8 61.8 5.6 ND ND ND NO 9.0 9.8 
AS02 9.1 22.5 41.7 ND 2.5 ND 3.1 ND 22.4 7.9 
AS04 9.0 24.3 41.8 ND 2.2 ND 4.1 ND 17.5 10.1 
AS06 8.1 18.3 44.1 ND 4.3 ND 1.0 ND 18.3 14.1 
AS07 9.1 18.2 39.0 ND 3.1 ND 8.5 ND 23.7 7.1 
AS05 9.9 18.4 38.5 ND 5.8 ND ND ND 22.8 14.5 
AS08 9.0 18.7 39.2 WD 6.5 ND ND ND 27.2 8.4 

Dark Control Samles 

A 3.6 6.4 76.3 1.4 2.3 2.6 NO NO 5.8 5.2 
B 3.1 13.4 76.1 0.7 0.0 2.9 ND ND 0.0 6.8 
DC03 8.3 3.2 92.8 ND ND ND ND ND ND 3.9 
DC06 8.0 9.7 89.9 ND NO ND /ND ND NO 2.1 
DC04 7.1 12.2 73.9 4.1 ND ND ND ND 3.8 5.9 
DC02 7.7 8.8 82.0 4.1 ND 2.1 ND ND 0.0 3.1 
DC07 11.7 12.5 60.3 ND 1.8 0.8 1.9 ND 13.1 9.7 
DClO 10.8 10.0 72.0 ND 1.5 1.2 ND ND 8.2 7.1 
DCOl 14.5 8.1 67.8 1.8 2.3 0.7 ND ND 8.7 10.7 
DC09 14.2 4.5 68.5 1.4 4.3 1.1 ND ND 9.1 11 .O 
DC05 11.7 7.0 62.1 1.5 6.9 0.5 ND 2.8 9.0 10.1 
DC08 13.3 6.1 68.2 3.0 4.6 1.6 ND 2.4 5.4 8.6 

ND None detected. 
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Table F - V I  

Mean Relative Distr ibut ion of Radioactivity Expressed as the Percentage 
of Radioactivity Detected on the TLC Plate fo r  the Acetone:O.lN H C l  (9:l) Extract 

of the A r t  i f  i c i a l  Sun1 ight- Irradiated and Dark Control sanplesa 

Sanple Acetone: Percentaqe of Radioactivity Aml ied t o  TLC Plate 
Interval  O.l& HCL S-53482 I MOXA APF/482- HA 

(Day) Extracts Origin Parent Peak 1 Peak 2 Peak 3 Peak 4 Peak 5 Streak Diffuse 

A r t i f i c i a l  Sunlight-Irradiated Samles 

0 3.4 9.9 76.2 1-1 1.2 2.8 ND ND 2.9 6.0 

1 7.0 18.3 63.7 4.2 ND ND ND ND 9.3 4.6 

Dark Control Samles 

ND None detected. 

a Mean of duplicate values i n  Table F-IV. 
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Table F-VII 

Individual TLC Distr ibut ion of Radioactivity fo r  the Acetone:O.lH H C l  (9:l) Extract 
Expressed as the Percentage of Radioactivity Applied to  the 

A r t i f i c i a l  Sunlight-Irradiated and Dark Control Samples 

Sanpl'c Acetone: 
Interval  Sanple 0.1W HCl  

(Day) Nunber Extracts 
5-53482 I MOXA APF/482-HA 

Origin Parent Peak 1 Peak 2 Peak 3 Peak 4 Peek 5 

A r t i f i c i a l  Sunliaht-Irradiated Samtes 

0.2 2.7 0.1 0.1 0.1 ND ND 
0.4 2.4 0.0 0.0 0.1 ND ND 
1.2 4.5 0.2 ND ND ND ND 
1.4 4.4 0.4 ND ND ND ND 
1.6 4.8 0.4 ND ND ND ND 
1.1 4.8 0.4 ND ND ND ND 
2.2 3.8 NO 0.2 ND 0.4 UD 
2'.0 3.8 ND 0.2 ND 0.3 ND 
1.7 3.5 ND 0.3 ND 0.8 ND 
1.5 3.6 ND 0.3 ND 0.1 ND 
1.8 3.8 ND 0.6 ND ND ND 
1.7 3.5 ND 0.6 ND ND r(D 

0 A 
0 B 
1 DC03 
1 DC06 
2 DC04 
2 DC02 
4 DC07 
4 DClO 
5 DCOl 
5 DC09 
6 DC05 
6 DCO8 

Dark control Samles 

0.1 0.1 0.1 
0.0 0.0 0.1 
ND ND ND 
ND ND ND 
0.3 ND ND" 
0.3 ND 0.2 
ND 0.2 0.1 
ND 0.2 0.1 
0.3 0.3 0.1 
0.2 0.6 0.2 
0.2 0.8 0.1 
0.4 0.6 0.2 

Streak Diffuse -- 

ND None detected. 




