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1. This study is acceptable and fulfi 1s EPA Data Requirements for Registering
Pesticides by providing information on the mobility (batch equilibrium) of aged
residues of oxazolidine ring-labeled [4-“C]MON 13900 and parent MON 13900 in
loamy sand, sandy loam, silty clay |loam, and silt loam soils. No additional
information on the mobility of MON (13900 in soil is needed at this time.

2. Aged (30 days) residues of MON 13900 were very mobile in loamy sand, sandy loam,

" silty clay loam, and silt loam soils with Freundlich K., values of 0 79-3.50.
Adsorption increased with soil clay content and CEC. Parent MON 13900 had
Freundlich K,,, values of 0.60-3.72 and its major aerobic soil degradate, MON
13900 oxamic acid, had K., values of 0.65-3.21.

METHODOLOGY :

Samples (100 g, dry weight) of air-dried, sieved (2 mm) Sarpy sandy loam soil
(59% sand, 31% silt, 10% clay, 0.8% organic matter, pH 8.0, CEC 10.3 meq/100 g)
.were placed in six flasks and adjusted to 85% of 0.33 bar moisture. The flasks
were stoppered with ‘foam plugs, then incubated at 25 + 1 C in the dark for 3
days. Following the 3-day preincubation period, the soil samples were treated at
1.38 ppm with oxszolidine ring-labeled [AJI‘C]MON 13900 (radiochemical purity
 98,12%, specific activity 27.6 mCi/mMol, Monsanto), dissolved in 50% aqueous
methanol; after treatment, the soil moisture was readjusted to 85% of field
capacity. Each flask was topped with a two-piece trapping tower (Figure 4)
containing foam plugs to trap [!“C]volatiles and Ascarite to trap evolved 1C0,;
the samples were then incubated at 25 # 1 C in the dark for 30 days. The flasks
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were weighed at 6- to 10-day intervals and water was added, as needed, to
maintain the soil moisture at 65-85% of field capacity.

At 30 days posttreatment, the soil. samples were separately extracted three times
~on a wrist-action shaker with 60% aqueous acetonitrile then once with 0.1 N
ammonium hydroxide; extracts were separated from soil by centrifugation. Aqueous
. acetonitrile extracts from all six soil samples were pooled, as were the ammonium
" hydroxide extracts; aliquots of each pooled extract were analyzed for total
radioactivity using LSC. The two pooled extracts were combined, and
concentrated "to remove all organic solvent” by rotary evaporation (temperature
" not specified). The concentrated extract was analyzed for total radioactivity
using LSC. Additional aliquots were analyzed by reverse phase HPLC using UV (254
nm) and radioactivity detection on a Brownlee RP-18 precolumn followed by a
Beckman Altex Ultrasphere-ODS C-18 column eluted with a two-step gradient of
acetonitrile and 0.002 M dibasic ammonium phosphate. :

The combined extract was found to contain 0.945 ppm [**C]MON 13900 residues; the
calcium concentration of the combined extract was adjusted to 0.01 M using
calcium sulfate. Subsamples of the combined extract were diluted with 0.01 M
calcium sulfate solution to produce three additional solutions containing 0.050,
0.202, and 0.603 ppm ['*C]MON 13900 residues.

Air-dried; sieved (2 mm) loamy sand, sandy loam, silt loam, and silty clay loam
soils (Table 2) were used to determine adsorption of the aged MON 13900 residues.
A preliminary experiment to determine equilibration time was conducted using the
" solutions containing 0.202 and 0.945 ppm ['*C]MON 13900 residues and the four
soils. Soil: solution slurries (1 g soil:5 g solution) were shaken in culture
tubes for 1, 2, 3, 5, 21, 24, and 41 hours; an equilibration time of 21-24 hours
was selected for the definitive study (Table 6).

For the definitive adsorption experiment, 1 g samples of each soil and 5 % of the
‘calcium sulfate solutions containing 0.050, 0.202, 0.603, and 0.945 ppm [**C]MON
13900 residues vere transferred to screw-cap glass culture tubes. The
"soil:solution slurries were shaken at room temperature (not specified) for 21-24
hours. After the shaking period, the slurries were centrifuged. The supernatant
was removed; weighed, and triplicate aliquots were analyzed for total R
radioactivity using LSC. Selected samples were analyzed for MON 13900 and its
degradates by HPLC as described above.

Desorption of MON 13900 residues was determined by replacing the supernatant
removed after adsorption with an equal volume (approximately 5 g) of pesticide-
free 0.01 M calcium sulfate solution. The soil:solution slurries were shaken at
room temperature for 21-24 hours. After shaking, the slurries were centrifuged
and aliquots of the supernatant were analyzed by LSC and, if sufficient [MCIMON
13900 residues were present, by HPLC. The supernatant was replaced with an equal
volume of pesticide-free CaSO, solution, and the desorption procedure was
‘repeated twice more.  ['C]MON 13900 residues remaining adsorbed to the soil
following desorption were quantified by LSC following combustion.

TA_ S Y:

Based on batch equilibrium studies, aged (30 days) residues of oxazolidine ring-
labeled [4-1“C]MON 13900 (radiochemical purity 98.1%), at 0.050, 0.202, 0.603,
and 0.945 ppm, were determined to be very mobile in Spinks loamy sand, Sarpy
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~ solutions to calculate K4, values.

a following adsorption and desorptio

COMMENTS :

1.

usually using column leaching tech

- comprised 80.5% of the total radio

.oxamic acid were determined to be
the results are not representative

interaction between the pesticide

sandy loam, Sable silty clay loam, and Drummer silt loam soil:calcium sulfate
solution slurries (1:5, w:w) that|were equilibrated for 21-24 hours at room
temperature. Freundlich R;d,'valu“s vere 0.79 for the loamy sand soil, 1.70 for
the sandy loam soil, 3.47 for the|silty clay loam soil, and 3.50 for the silt
loam soil; respective K,. values were 71.3, 327.6, 213.0, and 247.2 (Table 13).
Adsorption of [!*C)MON 13900 residues increased from 14.1-20.7% on the loamy send
soil, to 24.4-41.1% on the sandy loam soil, 44.3-61.4% on the silty clay loam
soil, and 46.4-63.1% on the silt loam soil (Tables 7-10). Adsorption increased
with increasing soil clay content and CEC. The Ky, values were 0.50-1.08 for
the loamy sand soil, 1.02-1.90 for the sandy loam soil, 1.72-4.22 for the silty
clay loam soil, and 0.98-3.32 for the silt loam soil (Table 15). Material
balances ranged from 85.0 to 111.5% of the app11e¢ (Tables 4 and 5).

Freundlich K,4, values for MON 139
sand soil, 1.73 for the sandy lo
3.72 for the silt loam soil; resp
289.9 (Table 13). The Ky, values
loam, silty clay loam, and silt 1
the loamy sand soil to calculate

0 were determined to be 0.60 for the loamy
soil, 3.17 for the silty clay loam soil, and
ctive K,, values were 55.7, 341.4, 224.0, and
for MON 13900 were 1.98-4.98 for the sandy
am soils; insufficient MON 13900 adsorbed to
es Values (Table 16).

Freundlich K., values for MON 13900 oxamic acid were 0.65 for the loamy sand
soil, 0.84 for the sandy loam soil, 3.21 for the silty clay loam soil, and 0.87
for the silt loam soil; respective K, values were 97.4, 194.8, 95.0, and 60.1
(Table 14). Insufficient MON 13900 oxamic acid was detected in the desorption

In the aged soil extract used for the adsorption experiments, parent MON 13900
ctivity in the extract and its major aerobic
-dimethyl-3-oxazolidinyl]-2-oxoacetic acid
comprised 11.2%. HPLC analysis of solutions

was used to isolate and quantify parent MON

soil degradate 2-[5-(2-furanyl)-2,
(MON 13900 oxamic acid, Fraction B

13900 and MON 13900 oxamic acid.

Typically, batch equilibrium studi
study investigating the mobility o

s are conducted using unaged pesticide and a
aged residues is conducted separately,
iques. 1In this study, the pesticide was aged
extracted with aqueous acetonitrile and

oil extract was used for the batch equilibrium-
esidues, parent MON 13900, and MON 13900

ery mobile in the loamy sand, sandy loam,

s used. Should the registrant believe that
of the mobility of unaged MON 13900 and that
ected its mobility (such as causing some

nd its degradates that may have increased its
mobility), then a mobility study (preferably batch equilibrium) using unaged MON
13900 can be submitted.

in sandy loam soil for 30 days, an
ammonium hydroxide; the resulting
experiments. Total [*C]MON 13900
silty clay loam, and silt loam soi

aging of the pesticide may have af

It was reported that the adsorption/desorption studies were conducted at room
temperature; however, the temperature was not specified.

Four controls, which consisted of one culture tube containing only test solution
at each concentration, were included with the soil:solution slurries in the
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definitive adsorption experiment. It was reported by the study author that 2.2-
5.3% of the applied radioactivity adsorbed to the glass culture tubes of the "no
soil" controls.

A stability experiment determined that MON 13900 did not significantly degrade
during the batch equilibrium experiments. Soil:solution slurries (1 g soil:5 g
solution) were prepared using each of the four soil types and 0.01 M calcium

sulfate solution containing 0.976 ppm oxazolidine ring-labeled [4-“CJMON 13900

(radiochemical purity 97.2%). The soil:solution slurries were shaken for 40
hours, then centrifuged and the supernatants were analyzed by LSC and HPLC.

. After 40 hours of shaking, parent MON 13900 comprised 94.3-97.9% of the total

radioactivity in the solution (Table 27).

To determine material balances for the aging portion of the study, volatile and
bound [*C]résidues were measured. The foam plugs in the trapping towers were-

_ collected and replaced at 10, 17, 24, and 30 days posttreatment and Ascarite was

collected at 17 and 30 days posttreatment. Foam plugs from the trapping towers
were placed in scintillation cocktail and analyzed for total radioactivity using
1LSC. Ascarite from the trapping towers was placed in a flask and dissolved in
distilled water. The flask was immersed in ice; the adsorbed 1“CO, was released
from the Ascarite using coricentrated sulfuric acid and trapped in phenethylamine
solution. The trapping solution was analyzed for total radioactivity using LSC.
[1‘C]Residues remaining in the extracted soil were quantified using LSC following

‘combustion. Total 'CO, accounted for 13.4% of the applied radioactivity and

bound [!*C]residues were 14.5%; the material balance for the aging portion of
this study was 90.8% of the applied (Table 3).

The registrant reported that MON 13900 [3-(dichloroacetyl)-5-(2-furanyl)-2,2-
dimethyloxazolidine] is a safener intended for use with chloroacetanilide and
sulfonylurea herbicides in corn and sorghum. The maximum projected use rate for
MON 13900 is 0.4 1b/A.

The registrant reported that for studies conducted using radiolabeled MON 13900,
the compound was synthesized with the radiolabel in the carbon atom adjacent to
the nitrogen in the oxazolidine ring portion of the molecule. Studies were not
conducted with the compound labeled in the furan ring portion of the molecule .
‘because degradation of the radiolabeled furan ring would result in radiolabeled
ring fragments that would be natural products composed of low numbers of carbon,
hydrogen, and oxygen atoms.

-5.4-




.

Y-

l-mw,-‘-u-mu-l.‘-ﬂm‘ml fdine
’ {Mon 13%00)

3.
poea

3-{8-(2-Foranyl)-2.2-tlantiy)-3-axazol 1¢ing 1] -2-axmacitic act

RN 12900 Oxamic actd)

) N

s-umy'tumnuumz-:.:-«-m-s-a-wlmlmu

VRN 12000 Methy) salfexite)

e
-1

!-(Mdjmul)-!.!—_ﬂml-!mlmnﬂumxyl1; scid
(WX 13900 Gxazolidine actd)

:-tmalmumz-zmu a«cid

’uo—i-z-cm- p) ~CHCl

$-{(Bichiorsacetyl)amino]-2-axoprepancic actd

S

l-(l-'m)-l-(Mwautﬁ)-!.l-‘i.t\y’lmu"‘lu ]
(WOX 13900 Alcehel)

S

. l-(t#ml)-!.t-ﬂ—tm-l-(-tmmmm)mmmu

(0N 13900 Methy! sulfide)

)

8- (Dichlorescatyl)giycine

I-(Meth’l }-8-alintne

l-(Mdlm‘l)d‘(bf’m‘)-!.Himlldiﬂ

~=CHCY,

4-(M¢lmtyl)-l-(t-ﬁnul)-l.!.!.hutnh:dmyrulnl

it



A eanagauiso)od PauTuiINa(] ¢

‘0861 ‘UNjuo)) "y Y 0 Waping WM

£q owous ¥ WOLj PIUIEIGO Jim suopeagel) YIS odn( pue ‘squidg ‘2omammnsgg
YL, "SY6 ‘voneIunWWod aucyd BA O ‘UHRUSL] '331AIAG UOKIRAIEUN) [lOg
VASIY 24 Yaim psijuatae jlos -._..__ MAGOY “I(] WoL) PIUINGO SEM UOIINULION] o
‘(6861 '91qus) 26T NI ‘siqdwapy 18 paYL N 1TV ‘sarsoyRsoqe’y

feanpuonady o) § v Lq (pnedrpus asoym 1dedxa) payesaucd sum wivp {1y
.o—&.-.n:t ,-c__ -.c...n..-._a._.-— v

- v —— o —— e et eme s e L e e e o — - -

R < 3 sei_ | ewv | ey — o foow %
T T T D Y S S S — o) s %
_o8l ong. Cewo__ s L..:.: auwiaq) 34
K wr o oy ] su (qw/8) Kusuaqy yogd
sov___ _J_owvwv | o9 -} o8 ] {utog Bunip) une gp ampiop %

86 orez 1 eez_ | _oger ‘(Andedup prarg) waw ofi e asnstop 9
oco | _ovzz | sor_ | e __| (3001/bow) w.w.._w.‘.s...._:s uene))
owo | os | e ITTes 1. ~ (ofnes 1) pd

T T e T e T T e . D
o | ss | s Vw8 %
o k] e 85k L | R -5
1N “Busuv g | angesaq | OW ‘proyuiooyg maN | g ‘ywmowswey | uensoq
fionbupduyg
M) “ad4hy, mowmwndip()
‘oo | ‘ateas ‘paxiw
_ L senwthpuws | Chps-ewy | adAg asow'paxiw | e |.. IR Juivt Livis :ighel 2 <:m=..
sy | o qesenw | - jesnuy . 2P0
s kv [ vy [ i e | vy i e | T ey i),
U eudg T [ Teiwng | Adreg T T T

e

1SOU[OqUI [log dlqosay s1| puw 0NEET NOIN
..o sAPMIS .55.:30@ [uondiospy ays uy pas() sj1og jo sansados g [ednsiy ] g IqeL

ANT)

-

~

NTAL

-~
N

NOLFE MON

N i

o= ot

CONTAINS TRADE SECRET OR
‘: C{‘\‘.
LT
COMPANY

OTHEFﬁ'
INFCr!

a

-L.L-

MSL-8962




Table 3: Mass Balance Data for the Aerobic Aging of MON 13900 in Sarpy Sandy
Loam Soil

" Sample ' * DPM % of Applied % of Applied
' - DPM DPM
- Acetonitrile/Water Extracts 109415940 - 59.9 -
_ 0.1 N NH,OH 1 5214436 T 29 _
- ¢ Total Extractable - " 114630376 . ' - 62.8
" 'Bound Residues 265352756 145 14.5
i Volatiles Day 10 48510 | 0.03 ! §
Volatiles Day 17 ‘ 46930 : 0.03 : :
Volatiles Day 24 b 31925 0.02 ’
. Volatiles Day 30 ' 30422 | 0.02 :
i Total Volatiles 1 137787 t 0.1:
- CO, Day 10 - 10925444 | 6.0 | =
- CO; Day 24 -1 10012270 . 5.5
; CO, Day 30 _ 3576004 ! 20, !
Total CO, 1 24513718 . ! 134

- i Total Recovery - | 165854637 : ; 90.8

CONTAINS TRADE SECRET OR
- OTHERWISE CCYFIDENTIAL

INFORMATION OF MONSANTQ
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“Table 4: Mass Balance Data for the Adsorptlon / Desorpuon Experiments wnth MON
13900 in Drummer Sﬂt Lomn and Sable’ bllty Clay Loam Soils

o . B

_87_

Trefgg 2968~1SW

A
v

ANVAWNO0D
SIMY3HLO
SNIVLNO

NOILYWHEOSNI

NOW 30
13519800 3
4o 134738 30vHl

-
N

CINY
Vi

"~ Sail | Replicate [ Initial |~ ] MON 13900 Equwnlontl (pg) _ . Total
S ‘Sol'n [TAD [ DI | D2 | D3] Seil* | Total Total "] Recovery
1 | (ppm) | Sol’n | Sel’n sm'n_J Sol'n| - | Recovered | Applied | (%) |
‘Drummer | A "0.050 | 0.00 | 0.05 | 0.03 | 0.02 | 0.03 0.22 0.24 90.3
Drummer | B 0,050 | 0.00 [ 005 | 0.02 | 0.02 | 004 | 0.23 024 | 928 |
.Drummer | A 0,202 | 035 [ 017 | 0.11 [ 007 [011 | 08I 096 | 850
Drummer | B 0,202 | 0.437]0.20 ] 0.11 | 0.07 | 0.12 0.01 096 | 951
‘Drummer | A 0603 | 1.45 [ 062 | 0327 0.20 [ 0.23 | 2.82 287 | 983
Drummer | B 0.603 | 1.45 | 063 | 0.34 | 0.19 | 0.27 2.87 2.86 100.5
Drummer | A 0.945 | 2.30 [ 0.98 | 0.46 | 0.30 | 0.55 4.69 447 | 1049
Drummer | B 0045 | 2377]004 | 043 | 020 | 052| 454 | 444 | 3023
Mean | - 4 | | ' 96.1
| Std.Dev. | | 4 1| 66 |
‘Sable A 0.050 | 0.10 | 0.05 [ 003 | 002 [0.04 [ 0.24 0.24 1004 |
Sable B 0.050 | 0.10 | 0.05 | 0.03 | 0.02 | 0.04 0.24 0.24 100.7
Sable A 0.202 | 0.37 ] 0.20 | 0.13 | 0.09 | 0.10 0.88 0.95 930 |
Sable 1] 0.202° | 0.46 | 0.23 | 0.12 | 0.07 | 0.17 104 096 | 1081
'Sable | A 0603 | 1.53 | 070 | 034 | 021 |0337| 312 | 288 | 1083
Sable B 0.603 | 1.51 | 0.70 | 0.35 | 0.20 | 0.40 3.15 2.87 | 1009 |
‘Sable A 0.045 [ 240 | i.i1 | 054 [ 031 {053 400 | 448 | 1114
Sable B 0045 | 2.48 | 1.14 | 056 [033 [043 | 495 | 454 [ 1089 N
Mean T ] 1ot
Std.Dev. 1 64 |

“Determined by combustion analysis.
Drummer = Drummer silt loam; Sable = Sable silt loam.
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Table 5: Mass Balance Data for the Adsorption/: Desorption Expenmems wuh MON
13900 in Sarpy Sandy Loam and Spmks Loamy Sand Soils :

IVILNIGIINOD 3SIMH3HLO

OLNVSNOW 10 NOILVWHOANI
80 134035 3JvdL SNIVLNOD

*Determined by combustion nmilyais.

Sarpy = Sarpy sandy loam; Spinks = Spinks loamy sand

~Soil | Replicate Ixtitiul‘f- o MON 13900 Eqmvnlents (nxi 4 Total
: : : | So'n AD | D1 | D2 | D3 [Soil"] Total Total | Recovery
R | (ppm) | Sol'n | Sol'n | Sol’n | Sol'n | Recovered | Applied | (%)
Sarpy | A 0,050 | 0.15 | 005 5 [ 0.02 [ 001 | 002 | 0.5 024 | 1032 ]
Sarpy | B "0.050 | 0.15 | 0.05 | 002 | 0.01 | 0.01 | 024 024 | i01.0
Sarpy | A 0.2027] 0.56 | 0.22°| 0.10 | 0.03 [ 6.056 | 0.06 0.96 | i00.6
Sarpy | B 170202064 | 0.19 [ 0.07 | 0.06 [0.04 | 1.00 095 | 1051 |
Sarpy [A "0.603 | 2.11 | 0627 0:21 | 0.00 | 0.11 312 288 | 1085
Sarpy | B 0.603| 2.00 | 0.50 | 0.21 | 0.09 | 0.12 3.00 288 | 1074
| Sarpy | A 0945|302 | 097 [ 042|021 [030] 493 448 | 1102
2~ Sarpy [B 0.045_ ;3.41»” __0.97-_ o3jorjorr| 502 451 | TI15 |
SRS "Mean 105.9
§ l 'Std.Dc!. _ _ r 1. ‘ N 4 1
» Spinks | A -0.050 [ 0.19. ] 0.o4 | 0.01 ] 0.00 | 0.01 025 | o024 Tiosa
Spinks | B 0,050 | 0.19° | 0.04 | 0.01 | 0.00 | 0.01 0.25 0.24 104.4
- Spinks | A '0.202 | 0.79 | 0.14 | 0.03 | 0.01 | 0.04 1.00 0.96 105.0
b. Spinks | B 0.202 | 0.80 [ 0.13 | 0.03 | 0.01 | 0.04 1.00 0.96 104.0
Spinks | A 0.603 | 2.45 | 0.42 | 0.09 | 0.03 | 0.08 3.06 2.85 107.3
Spinks |[B | 0.603 | 2.49 [ 0.39 | 0.00 | 0.03 | 0.08 3.08 291 | 1059
px] Spinks |[A 0.945 | 3.88 | 063 | 0.13 [ 0.04 [ 0.12 | 4.81 453 | 1060
= [Spinks |DB | 0945 | 3.81 | 0.63 | 0.13 | 0.04 | (041 ] 473 | 447 | " 105.8~ _
B Mean | | | 10s2”
< Std.Dev. _ o w3




Table 6: Summary of Data from Adsorpt:on Kinetics Experiment with the MON
113900 and Soil Metabolite Mixture

P Sail | T Hours of Sol'm Concentration (ppm)
_I i Shakmg 0.202 ppm - 0.945 ppm
: . A B A B
| Drummer 0 0.202 0.202 0.945 0.945
[Drummeri 1 0.110 0.108 . 0.600 0.502 .
Drummer 2 :0.101 0.100 0.567 . 0.359
_'Qrummer -3  :0.098 - 0.008  0.555 | 0.550
Drummer |5 0,092_0.002 . 0.531 | 0.524 .

| Drummer | .,23_1 ',0.084' i 0.078 : 0.484 10.476 '
_Prum.mer 24 0,086 ! 0.084 ' 0.482 | 0.474 °
 Drummer ! 4% 10.160 1! 0.143 : 0.461 | 0.448 .

[Sable | 0 [0.202 ] 0.202 | 0.945 | 0.945 |
| Sable . .1 .]0.1111]0.110]0.581 [ 0.596
Sable | - 2 10.1050.102 ] 0.562 | 0.567 |
~ [Sable | 3 10.1020.132 | 0.548 | 0.857 |
(Sable | 5 | 0.097 0,006 | 0.523 | 0.528
 Sable | 21 ] 0.088 0.087 | 0.477 | 0.481 |
Sable ' 24 |0.087 | 0.085 | 0.472 [0.474 |
Sable | 41 | 0.082 | 0,081 | 0.456 | 0.455 |
Sarpy | 0 0.2020.202 | 0.945 [ 0.945 -
(Sarpy | 1 10.155[0.153  0.774 | 0.676 |
[Sarpy | 2 [0.150 | 0.150 | 0.763 | 0.678 ,
[Sarpy | . 3 [0.148 ] 0.148 | 0.753 | 0.679 |
[Sarpy | 5 [0.1440.142 | 0.729 | 0.670 .
[Sarpy | 21 10.13310.132 | 0.682 | 0.644
Sarpy | 24 [0.1340.133]0.685 [ 0.649 ,

Sarpy | 41 ]0.126 | 0.122 { 0.645 | 0.604 .

[Spinks ~ | = 0 ]0.202 ] 0.202 ] 0.945 | 0.945 .
(Spinks | 1 [0.176 | 0.180 [ 0.860 | 0.861 | _
Spinks | 2 | 0.175 0.176 | 0.852 | 0.852 '
Spinks | 3 | 0.172.1 0.174 | 0.840 | 0.848 |
Spinks_| 5 [0.160 0.170 ' 0.825 | 0.828 |
"Spinks | 21 ' {0.1620.162 078_? 0789'
| Spinks — 24 10.1500.162 | 0.787 | 0.795 |
Spinks | 41 | 0.291 | 0.104 | 1.467 | 1.599

1 g soil (dry weight) used with 5 g solution
Several of the 41-hour samples reflect higher concentrations

than the 24‘1109: samples. This is probably due to the presence
of soil particles in the 41-hour sample. CONTAINS TRADE SECRET OR
MSL-896 OTHERWISE CCNF!DENT‘.AL_
2 PEEed® W CORMATION OF MONSANTD
~C(. /o COMPANY




- Table 7 Adsorpuon Data for the MON 13 and Soal Meuballte Mixture on
Drummer Silt Loam Soil :

“Initial | Rep T So-l"n Weight (&) [MONT13900 MON 13900 Equivalents (g ) | MON 13900
Sol’'n- Dosing | Super- | Total [Sol'nin | in AD Sol’'n | Super- | Sol'n | Dosing | Adsorbed | Adsorbed
(ppm) | .| matant | Initial* | Soil*® | (ppm) (C,) | natant | in Soil | Sol'n [ to Seil (z) | to Soil (%) | -
0050 [A | 470 [ 419 | 490 | 071 | 0.019 008 [ 001 | 024 015 | "ei38 |
0050 | B 482 | 424 | 493 | 060 | 0.019 008 | 0.01 | 024 0.15 | 60.06
0202 1A 473 | 358 | 484 | 1.26 0.073 026 | 0.00 | 096 060 | 63i4 |
0202 |B_| 474 | 4.12 | 485 | 073 0.088 036 | 006 | 096 | 053 [ 3556 | |
0603 [A | 476 | 412 | 487 | 075 0.207 122 | 022 | 287 | 142 | 4950 | |
0603 |[B | 474 | 4.11 | 485 | 0.74 0.299 1.23 | 022 | 2.86 14l 49.23 B
0945 |A | 473 | 403 | 484 | o081 0.495 199 | 040 | 4.47 207 | 4642
iz 0045 |B | 470 | 400 | 481 | 072 | 0492 201 | 035 | 444 | 201 | a672__ |
E $Solution remauung in soil after supetnatmt removal .
- S - Rep = Replicate '
~® C, = MON 13900 in Sol'n at Equilibrium (ppm)
| z = MON 13900 in Soil at Equilibrium (ug ) ;
m (soil dry weight) = 1.0 g for all samples . E
X = MON 13900 Adsorbed to Soil (ppm)
0 —
e=Z258
Eox=2
DpHpMm—
Zx2:
<BE33
- M
b o3 :
o
! .2,..,-?,
Eow
omm
532
£S5
-—.
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3 Table 9: Adsorpuon Data for the MON 13900 and Soil Metabnlm Mixture on Sarpy
Slmdy Loam SOl| ' ‘

Tnitial |

MON 13000

—-£/°7~

Rep A Sol'a Weight (g) MON 13000 MON 13900 Equwalents (ug)

 Sol'n | Dosing | Super- | Total | Sol’'nin | in AD Sol’n ‘Super- | Sol'n | Dosing | Adsorbed | Adsorbed
(ppm) | natant | Initial* | Soil* | (ppm) (C.) | natant | in Soil | Sol'n | to Sil (z) | to Soil (%)
0050 [A | 472 | 424 | 481 | 057 0.031 0.13 | 002 | 0.24 000 | 374 |
0050 | B 479 | 433 | 488 | 055 0.031 0.14 | 002 | 024 000 |7 368 |
0202 |A | 4.72 | 4.18 | 481 [ 063 0.117 049 | 007 | 096 0.39 41.1
0.202" | B 469 | 422 | 4.78 0.56 0.135 057 | 008 | 0.95 0.30 321
0603 [A | 477 | 412 | 486 | 0.74 0.433 1.78 | 032 | 2.88 077 26.8
0603 |B | 477 | 4.14 | 486 | 072 | 0430 | 1.8 | 031 | 288 | 0.70 273

z |0045 [A | 474 | 410 | 483 | 073 | 0626 | 2. 56 | 046 | 448 | 146 | 325

@ [0945 |B 4.77 | 413 | 4.86 0.73 ~0.701 200 | 051 | 4.51 1.10 24.4

o “Weight of initial dosing solution + 0.06 g water in soil

§ ¥Solution remaining in soil after supernatant removal.
Rep = Replicate
C, = MON 13900 in Sol’'n at Equilibrium (ppm)
z = MON 13900 in Soil at Equilibrium (pg )
m (soil dry weight) = 1.0 g for all samples
2 = MON 13000 Adsorbed to Soil (ppm)

() ‘z"' OO
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Table 10 “Adsorption Dau for the MON 13900 and Sonl Meuhome Mlxture on
~ Spinks Loamy Sand Soil .

I MON 13900 |

ANTINOD

X300 NDULENMOANI

Solution remaining in soil after supernatant removal.
Rep = Replicate
C, = MON 13900 in Sol'n at Equilibrium (ppm)
z = MON 13900 in Soil at Equilibrium (g )

m (soil dry weight) = 1.0 g for all samples

£ = MON 13900 Adsorbed to Soil (ppm)

n
1%

i3 3SIMY3HLO

NTEND
IVIINITGNS
80 134038 3avylL SNIVLNO

s

Initial | Rep Sol’n Welght (g) | MON 13900 | = MON 13000 Equivalents (jig )
Sol‘n Dosing | Super- | Total | Sol'nin | in'AD Sol’'n ‘Super- | Sol'n | Dosing “Adsorbed | Adsorbed
(ppm) | | natant | Initial® Soil* | (ppm) (C.) | natant | in Soil | Sol'n | to Soil (z) | to Soil (%)
0050 |A | 4.75 | 436 | 481 | 045 0039 | 017 | 002 | 024 | 005 | 207 |
0050 |[B 4.73 | 434 | 479 045 | 0040 | 0.7 | 002 | 0.24 0.05 19.9
0202 | A 473 | 430 | 4.79 | 0.49 0.164 0.71 | 0.08 | 0.96 0.17 17.7
0202 |B | 475 | 432 | 481 | 049 | 0165 | 071 | 008 | 0.96 017 | 17.2
0603 [A | 473 | 428" | 479 | 051 . 0.511 219 | 0.26 | 2.85 0.40 14.1
0603 |[B | 475 | 437 | 488 | 051 | 0510 | 223 | 0.26 | 2.9i 042 | 144
fo945 [A | 480 | 433 | 486 | 053 0.798 346 | 042 | 453 | 066 | 145
0945 |B 473 | 426 | 479 | 053 0.796 339 | 042 | 447 0.66 14.7
*Weight of initial dosmg solution + 0.09 g water in soil



Table 13: Summary of Adsorp
13900 and Soil Metaboiite Mixt

s hEE

tior. Coeficients for the Adsorption of the MON
ure ané MON 13900

Compound Soii K x93 i =95'C
Conf Bound Conf Bound

Mixture ~ Drummer 3.50 0.28 0.74 0.07

Mixture Sable - 3.47 0.35 0.77 0.10

* Mixture Sarpy | . 1.70. 0.54 081 - 0.42

-~ Mixture - Spinks | : 0.79 0.04 . 091 0.09

. MON 13900 : Drumm

- 372

0.40

. 0.72

. MON 13900 - Sable © 3.17 ¢ 0.40 : 0.69 - 0.10
“MON 13900 Sarpy 1.73. 085 ° 0.83 0.52
- MON 13900 Spinks | ©0.60 -  0.03 0.89 0.06

‘Compound - Soil K,  %95% K,
» : Conf Bound
Mixture Drummer 4.40 0.42 247.2
Mixture Sable 4.26 0.37 213.0
Mixture Sarpy 1.90 - 0.32 327.6
Mixture - Spinks - 0.82 0.04 713
MON 13900 Drummer 5.16 0.33 289.9
. MON 13900 Sable 4.48 0.54 224.0
"MONXN 13900 Sarpy 1.08 0.38 341.4
MON 13900 Spinks | 0.64 0.03 35.7

‘Mixture = the MON 1
MON 13900 = MON 1

v

1SL-8962

3900 and soil metabolite mixture.
13900 alone.
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Table 14: Summary of Adsorption Coefficients for the Adsorption of MON 13900
Oxamic Acid IT (see Figures 19 and 20 for graphs:

Soil K £95% 0 =039
Conf Bound Conf Bound

Drummer 087 051 0.92 0.22

Sable 3.21 0.50 1.19 0.0¢

Sarpy 084 °~ 0.7  0.89 1 0.34

Spinks 0.65 0.51 0.79 - 0.29

—__.._.-——__—__——————_-——_.—.__.__——__—_—_'————_—_—
Soil . Ky : +95% K,

Conf Bound :
Drummer - 1.07 0.08 60.1 :
Sable - 1.90 0.10 95.0 .
Sarpy 1.13 - 0.15 194.8
Spinks . 1.12 0.16 97.4

e
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- Table 13: Summary of Freundlich Desorption Coeflicients for the Desorption of the )
MON 13900 anc Soil Metabolite Mixrure
Soil Initial K =95% : =95
Concentration (ppm) Conf Bound Conf Bound
Drummer 0.030 095 016 048 004
Drummer 0.202 193 1.28 0.49 0.21
Drummer 0.603 - 3.22 0.43 0.67 0.08
Drummer . 0.945 3.32 - 0.36 065 - 0.08
Sable ' 0.050 1.72 0.53 0.64 0.07
. Sable : 0.202 - 3.03 - 248  0.69 0.28
- Sable r 0.603 4.01 0.87 0.90 0.14
Sable ! - 0.945 422 097 1.02 0.23
Sarpy : 0.050 . 1.02 0.28 0.71 0.07
Sarpy o 0.202 -~ - - 1.48: 1.22 0.70 0.34
Sarpy o 0.603 © 1.90 0.61 1.06 0.3¢4
Sarpy . 0.943 1.89 141 1.00 1.20
Spinks 0.050 1 0.0 _ 0.23 0.72 0.14
Spinks 0.202 1 0.84 0.24 0.90 0.15
. Spinks 0.603 - 1.08 . 2.32 1.44 3.17
Spinks 0.943 - 0.96 0.08 1.69 0.33
Table 16: Summary of Freundlich Desorption Coefficients for the Desorption of
MON 13900

+95%

Soil Tniti K & Z05%

-

N , ation (ppm) Conf Bound Conf Bound
Drummer - = = 0.202 198  6.44 0.48 1.04
Drummer : - 0.603 3.66 0.60 0.72 0.09

: Drummer ; - 0.943 3.63 0.41 0.69 : 0.08
“Sable | ~0.202 - 3.08 12.77 __ 0.66 .  1.36

; Sable  _ 0.603 7 4.98 . 1.46 1.01. 0.7
Sarpy 0.202 - 2.23 - 1.72 0.85 1.37
Sarpy . 0.603 3.54 3.10 1.71 . 0.83
Sarpy 0.945 2.25 . 4.25 1.14 2.43

Desorption coefficients could not be calculated

for the 0.050 ppm concentration since the solutions were too

dilute for HPLC/RAD analysis. )
CONTAINS TRADE SECRET OR
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Table 27: Summary of Stability Experiment with MON 13900 and Soi Metabolites

Sample Replicate

MOXN 13900
¢ Distributior.

Initial 97.2
Drummer A 95.3
Drummer B 94.9
Sabie A 97.9
Sable B 97.3
Sarpy A - 96.4
Sarpy B 96.7
Spinks A 94.5
Spinks B 94.3

MON 13900 quanuﬁed by HPLC /RAD analysis.
Initial Solution Concentration was 0.976 ppm

MON 13900 equi\ alents.
See Section 3.3.7 for a descnpnon
of this experiment.

~¢. 18-

MSL-8962 Pupe-63
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Figuré 4: Apparatus Used in the !
obic Soil Incubation Portion

L

MON 13900 Adsorption/Desorption Study; Aer-

E foam plug slice A
-Drierite
Upper
Ascarite IT- Tower
Ascarite IT *
34/45 ground A
glass joint -
\ %ower
'ower
NEE
34/45 ground
glass joint Foam Plugs '
250-mL,
Erlenmeyer flask
e — soil
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4 RESULTS & DISCUSSION | )
4.1 Study Design

This study was designed to provide adsorption/desorption data for MON
13900, I, and its aerobic soil metabolites. The protocol for this study (Monsanto
Protocol Number 88-27-M25) was designed to satisfy U.S. EPA Pesticide Assess-
ment Guxdehnes, Subdivision N, Guideline 163-1, Leaching and Adsorption/Desorption
Studies. The MON 13900 that was used was labeled with C in the oxazolidine . - -
ring. The use of the radiglabeled material enabled quantification of MON 13900
equivalents in solution and soil by liquid scintillation counting.

cj e

Cl

1, MON 13900
-indicates position of 14C-label

Several experiments were conducted within this study. They were: (1) the
generation of the MON 13900 and aerobic soil metabolite mixture; (2) an adsorption
kinetics experiment; (3) th adsorptxon[ desorption experiment (batch equilibrium);
and (4) a stability experiment. These are described in greater detail below.

*

4.2 Generation of Aerobic Soil Metabolites

The EPA Guidelines®? indicate that the mixture of soil metabolites present
‘after thirty days of aerobic soil metabolism should be used for the batch equilibrium
studies. Sarpy sandy loam soil was chosen for the- aerobic incubation since. results
from the MON 13900 Aerobic Soil 1\detabohsm Study? indicated that fewer bound
residues were fo::ged in Sarpy sandy loam than in Sable silty clay loam (the second
soil used in the Aerobic Soil Metabolism Study).

. 14C.MON 13900 was applied to Sarpy sandy loam soil at a rate of 1.38 parts
per million, based on soil dry weight.. The soil samples were incubated in darkness
for 30 days under aerobic conditions (25 °C, darkness) to generate a mixture of
MON 13900 aerobic soil metabolites. After 30 days of incubation, the soil was
exhaustively extracted (see Section 3.5.2, page 21) and a single pooled extract was
prepared. Analysis of the pooled extract by liquid scintillation counting (LSC)
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indicated that the extract contained 62.8% of the applied radioactivity (see Table
3, page 45). _

The aged soil extract was concentrated to remove all organic solvent, and
then further concentrated to a concentration of 0.945 ppm MON 13900 equivalents.
HPLC/RAD analysis indicated that 80.5% of the distribution was parent MON
13900 (F igure 6, page 75). Three metabolite fractions (labeled Metabolite Fractions
A, B, and C) were also observed, representing 5.3, 11.2, and 3.0% of the HPLC /RAD
distribution, respectively. Fraction A was a mixture of polar metabolites. Fractions
B and C were assigned structures based on HPLC retention time comparisons.”
Fraction B was assigned the structure of the MON 13900 oxamic acid II, based
on HPLC retention time comparisons with an authentic standard. Fraction C was
assigned the structure of a methyl sulfoxide derivative of MON 13900 based on
HPLC retention time comparisons with a soil extract from the MON 13900 Aerobic
Soil Metabolism Study.?. Fractions A, B, and C were all observed in the aerobic
soil metabolism study. No structures were assigned to the components in Fraction

Cl OH

MX”MX

MON moo MON 13900 Oxlrnic Acid

The calcium content of the concentrated extract was determined by the Mon-
“santo Physical Sciences Center to be 169 ug/mL (see Section 3.5.4, page 21). Cal-
cium sulfate was added to bring the calcium content to 0.01 M. Dosing solutions

- -for the adsorption/desorption experiment were prepared at four concentrations of

\40’\7 13900 equivalents;: 0.050 ppm, 0.202 ppm, 0.603 ppm, and 0.945 ppm.

Radiolabeled volatiles and CO, were trapped and quantified for the aerobic
soil incubation as described in_S‘ectidn 3.6.3. The soil remaining after extraction was
combusted to determine-unextractable radioactivity. Table 3 (page 45) summarizes
the distribution and total accountability of radioactivity during the aerobic aging
portion -of the study. Total recovery for this experiment was 90.8%, with bound
re51dues totaling 14.5% of applied dpm.
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